17 40 000 REMOVING AND INSTALLING
EXTHRA FAN ASSEMBLY

Pull out retainers from gbove and remove trim
panel.

Unserew nut {T),

ww Discornect plug {2),
% [

Unscrew nuts.
Remove extra fan from above.




1711150 REMOVING AND INSTALLING
EMNGINE OIL COOLER

Lift out oil cooler.

BATW 524 1d
Fold open both covers.
Unscrew trim panel on left side,

21 1T on

Unserew ling holder. The systemn is bled automatically.
The oil cooler is switched into the engine oil
eircuit at oil temperature of approx. 957 C
{203° F). Volume of engine oil cooler incl.
hoses is approx. 0.75 Itr, (1.5 pints).

1T 008

Unserew coupling nuts {size 27 mm wrench). -
Hold on hexagon of oil coaler with a 22 mm P
open-ended wrench.

Catch escaping oil lapprox. 0.5 ltr/ 1 pint).
Tnstallation:

Tightening torque®.

Only add same amount of oil which had run

out during removal.

Unscrew bolts (1 and 2},
Installarion:
Tightening torqua®.

M2 97014 5 '\";
R

=

2117 o1 ° See Specifications




18 Exhaust system

18 00 020 Exhaust assembly —remove and iNSEAll ...........ooooiieriiois e
1812 011  Muffler assembly (intermediate and final mufflers) — replace ...
03T  Fimal muliler = rep it i i i s
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1800020 REMOVING AND INSTALLING
EXHAUST ASSEMBLY

Remove oxygen sensor (see 11 78 510} 1o
avoid damage on same.

Unserew front exhaust pipes on exhaust
manifolds.

Insraliarion:

Check gaskets, replacing if necessary,
Coat studs with CRC** copper paste,
Replace seif docking nuts.

Tightening torgqua*®

Unscrinw pipe clamp.

Since 1984 Modals:

Unscrew nut (2],

fnsrallation:

Mount exhaust assembly without tension by
adjusting nut {1).

Tighten nut {2).

Since 1984 Models with Automatic Transm.:
Unscrenw stahilizer on body ot left and right
sidles.

Installation

Tightening torque®

* See Specilications
** Source: HWB

Unscrew bolt (1),

Remove exhaust assembly.

Insrallation:

Check rubber ring {2), replacimg if necessary

Disconnect rubber rings.

Take off exhaust assembly.
Installation:

Replaca rubber rings if necessary.

If necessary, correct distance-between tallpipas
and body by adjusting holders.



1800020 REMOVING AND INSTALLING
EXHAUST ASSEMBLY

BMW 524 1d:
Unscrew exhaust pipe on turbocharger,
Instalfation

Coat threads with copper paste "CRC™**
Tightaming torqua®,

Unscrew and swing away clamp on muffler,
Insrattarion:

Check rubber ring, replacing if necessary
Tightening torgque®

Unscrew holder for exhaust pipe,

Disconnect rubber rings.

Take off exhaust assembly,

Installation:

Check rubber rings, replacing if necessary.
Keep distance to rear axle and body, correct-
ing if necessary,

W soos  * See Specifications
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1812011 REPLACING MUFFLER ASSY 'r- y Unscrew nuts.,
[INTERMEDIATE AND FINAL 3 Instailacion;
MUFFLERS) / Raplace seals,

Replace saif-Jocking nuts
BMW 528 e: Tightening torque®.
Unscrew bolts on tnangular flange,
Instaltation.

Replace self-locking nuts

Check gasket, replacing if nocessary,
Tighterning torque®.

P

4 £33 18019
Unscrew bolt (1), Transter uppar heat shield.
Installation:

Check rubber ring (2), replacing if necessary.

CRERLTED
Disconnect rubber rings. Transfer lower haat shield,
Remove exhaust assembly.
Traq_ fer heat shield.
Irsrallsion.
Replace rubber rings i necessary,
Correct distance betwesn tailpipe and body by
adjusting holdars,

BMW 533 i

Remove and install exhaust assembly
18 00 020.

Unscrew bolts.

n_-'u w o " See Specifications * Ses Soecifications
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1812031 REPLACING FINAL MUFFLER

BMW 524 td:

Mark cutting pomt “T™ and cut exhaust pipe
with Special Tool 00 2 200.

Deburr cut edges.

T = 400 mm (15.748")

Unscrew clamp and take off muffler,
Instafiation:

Check rubber ring, raplacing if necessary.
Tightening torque®.

Install new final muffler and move to correct
installed position.
Slide on sleeve and tack weld on both ends.

Remove mufiler assembly again,
Instaffation:

Replace self-locking nuts.

Check seal, replacing if necassary.
Tightaning torque® .

* See Specifications

Drisconnect and remowve mutfler assembly,
Wald sleeve all around.

Irastaliation.

Check rubbar rings, replacing if necessary,

Texstallation
Check installed position and distance to rear
axle and body, correeting on holder if necessary



21 Clutch

2100 006
2111000
2121000
565
2151000
21 52 000
010
502
512

CHTEIT = BIBBE .. v e s s s s £ s s R R £S5 N R e s 3
Clutch housing — remove and install ... e
Clutch disc — remove and install ...
Drive plate — check for lateral rUNOUE ... ..o sse s rrsrin s et snsasn s enemmennns
Clutch release — remove and install/replace ...
Clutch master cylinder — remove and install ... e,
Clutch slave cylinder — remove and install ... e,
Clutch master cylinder — overhiaUl ..o e sressiiiinses s s sbriiianssses reeers
Clutch slave cylinder — oVverhi@Ul ... s bste b e s semeeeens
RN = TrOLBIEEI0NE . oo mmsmnnmmn b s e s R P  F RS S e
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2100006 BLEEDING HYDRAULIC
CLUTCH SYSTEM

A) With Bleader

Unscrew cap on expansion tank,
Remove float containes (1),
Connect bleeder.

Dpen bleader screw on clutch slave cylinder so
long until escaping Nuid ks without air bubbiles,

Operate cluteh pedal several times during thes
step.

If there &5 still air in hydraulic system alter
rapéating bleeding procedures several times,
unscrew slave cylinder on transmission,
Press push rod into slave cylinder against
stop and release slowly.

This will force back residual air into supply
tank and guarantes maximum ridease tranvel,

2111000 REMOVING AND INSTALLING

CLUTCH HOUSING

Remove and imitall transmission 23 00 022,
Cars with Cover:
Remove cover,

21-1

Cars with DME:

Unscrow hiat shiakd,

Unscrivy bolts (1 and 2).

Pull out speed sensor (3] and reference mark
sensor (4],

ferportant!

frrstalfation:

Check installed posion.

Dan't mix up plugs.

Install spead sensor (3) in bore (D) and
reference mark sensor (4) with ring {5) in
bore (B].

Engine cannot be started if mixed up,

Irstaliarion,

Chock O-rings.

Install sensors with Molykote Longterm 2.
Imporiant!

Keep greass and dirt off of face of sensors for
DME.

Unserew, clutch housing.

Unserew Torx bolts with a Torx socket®*
fonportant!

fnsfaliation

Washers must be used for verson with Torx
bolts to avoid an increase in breaking loose
torgue.

Tightening torgua®,

* See Specifications
** Sourca: HWB



212

2121000 REMOWVING AND INSTALLING
CLUTCH DISC

Check clutch for wear without removing from
the car.

If Special Tool 21 2 060 can be inserted in
opening of slave eylinder against stop liners
are sull good,

With a gap (A} mm {0,197} between
gage 21 2 06D and the slave cylinder, the
drive plate is worn and must be replaced.

Remove the transmission — see 23 00 022,
Cars with 265/6 Transmission:

Remove the clutch housing — see 271 11 000.
Check the diaphragm spring tip deviation®.
BMW 528 /524 1d:

Hold the fiywheel with Special Tool 11 2 170.

Loosen the mounting nuts one after the other
by 1 ta 1 1/2 turns until the clutch is relaxed.
Remove the mounting bolts, elutch disc and
drive plate,

Impartant!

Don't throw or let the clutch fall.

Improper handling could cause the tangential
leaf springs, holding the clutch in direction of
turning, to be bent off.

The diaphragm spring will still initite lify off,
but because of the weak leaf springs the pres-
sure ring would not lift off far enough and the
drive plate will not be cleared.

BMW 533/ 535i:
Hold the flywheel with Special Tool 11 2 160,

* See Specifications

G630 21 o

B30-M 2w

Chack the drive plate for wear (A)", cracks
and the torsional damper for tight fit of the
spring elements.

Instaffation

Mote clutch side.

Impartans! — instalfation

Mote the transmission end mark on the drive
plate.

Varsion with Double Mass Flywhesi:

The drive plate is designed rnigid with a dampar.
Thi torsional damper i5 integrated in the
flywheel.

frgeallatign:

Check the grooved ball beanng in the crankshaft
for aasy movement, replacing if necessary.
Check the flywheel for scoring.

Canter the drive plate in the flywheel with
Special Tool 21 2 100.

Visually inspect the clutch for cracks, wear and
burnt spots,
The pressure contact surface must be level

Check rivets for wear and tight fit visually.
Replace a clutch with loose or worn rivet heads.
Important!

Remove all corrosion inhibiting compound whan
installing & new clutch disc.

Version with Double Mass Flywhesl:

The clutch is lawer in height.

* See Specilications



21—3

Install the clutch on the dowel pins.

Tighten the mounting bolts uniformly tn speci-
fied order and torque®

Installation:

Give keyways of the transmission input shaft

a light coat of Molykots Longterm 2.
Importani!

Varsion with Double Mass Flywheel:
Lubricate the keyways lightly with Microlube
261°".

Clurch Assembly:
Crankshaft

Grooved ball bearing
Flywheal

Dirive plate®
Pressure plate®
Release®

C=255 % 0.25 mm
11.004 = 0.010")

7 Release lavor

8 Clutch slave cylinder

- R - LR ]

28 21 oM

* Sen Specifications
** Source: HWB

2121565 CHECKING LATERAL RUNOUT
OF DRIVE PLATE
— Drive Plate Removed

Clamp Special Toal 21 2 110 in a vise
Mount Special Tools 00 2 510 and 00 2 500.

Clamp the drive plate on the fixture and clean
the liners with emery cloth

Apply the dial gage about 3 mm [0.118") from
the outer edge.
Turn the drive plate and read the lateral runout®™.

Straighten the drive plate with a plastic hammer
applied on the take-up points of the Tlixture.
Repeat the test,

* See Specifications



2151000 REMOVING AND INSTALLING

OR REPLACING CLUTCH
RELEASE

Ramowve the clutch hausing — 21 11 000,
Remove spring (1) and reteasa laver {2} with
raleass {3}

fnstaflation:

Pack lubricating groove (N} with Molykote
Longtarm 2.

Giva the guides and bearings a light coat of
Molykote Longterm 2,

{mpartant!

Version with Double Mass Flywheal:

Use Microlube 261" %,

MNon-conlormance could couse the bearings to
seize on the guide sleave.

Check the specified height of relesss B and C*.

202100

* See Specifications
#* Snurce: HWA



_‘ 2152 000 REMOVING AND INSTALLING
CLUTCH MASTER CYLINDER

Disconnact ling (1] 1o slave cylinder,

Unscriw cap on expansion tank

Remowve floatl container (2],

Crraw off brake (lued in tank to lower level to
connection for filling lina,

Datach instrument panel trim at bottom ieft.
Detach piston rod (3] on clutch pedal,
Tnstallation;

Adjust elutch pedal with eccentricholt
{see 35 11 000}

Pull out filling hing {4).
Unserews bobts {6 omd 6)
Remove master cylinder
Installation:

Bleod clutch 21 00 DOG.

21-5

2152010 REMOVING AND INSTALLING
CLUTCH SLAVE CYLINDER

Unscréw cap on BXpansion tank.

Remove float containgr (2],

Draw off brake fluid in tank to lower level to
connection for filling ling.

Detach slave cylinder at transmission

Remove slave cylinder,

Disconnect line (3.

Instaliation.

Bleeder scrow faces down.

Install front push rod with Molykote Longterm
2.
Bleed clutch 21 00 006,



2152502 OVERHAULING CLUTCH 21-6
MASTER CYLINDER

(REMOVED)

Clean master cylinder and inside parts with
alcohal.

Replace entire master cylinder, if cylinder b
bore has scoring or corrosion. .
Install repair kit, consisting of:

1 Piston assy

2 Circhip o

3 Protective cap i = -
4 Saaling plug Y —

Apply o light cont of ATE*® brake eylinder
paste on cylinder bore walls and slotted nings.

2152512 OVERHAULING CLUTCH
SLAVE CYLINDER
(REMOVED)

Clean slave eylinder and inside parts with
aloohol.

Replace entire slave cylinder, i cylinder bore
has scoring of corrosion,

Install repair kit, consisting of :

1 Protective cap

2 Sloned dust cover

Apply a light coat of ATE® brake cylinder
paste on eylinder bore wall and slotted dust
cover.

* Source:; HWB
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TROUBLESHDOTING CLUTCH

Condition Cause Corroction
Clutch slips al Clutch contact pressure) insulficient al Replece clutch 21 21 000
) Liner 1) seriously worn b} Replace drive plate 21 27000
¢) Liner splattered with oil - trarsmission or crankshaft t} Replace defective seal and drive plate
spal defoctive
il Clutch was overheated d) Replace elutch 21 21 000
el Clutch not an original BMW part o) Install original BMW parts
Cluteh graba a) Liner1) not as spocified al Replace drive plate 21 21 000
I} Liner splattered with oil b} Replace drive plate 271 27 000
¢} Release pressure one-sided c} Check reloase lever
d] Pressure plate pressing crooked d] Replace pressure plate 21 21 000
ol GCrankshaft not aligned with transmission input shaft &l Check centering surfaces of engine and tranimission
1] Enging and transmission suspension delective fl  Replace engine and transmission suspension
g)  Drive platy not an original BMW part gl Initall original BMW parts
Clutch doas not robeise a)  Drive plate weenched excessively or lingr broken al Replace drive plate 21 21 000
) Drive plate has excessive lateral runout1) b} Straighten or replace drive plate 21 21 565
¢} Liner rusted on flywhaoal ¢} Clean fhywheel, roughen liner surface with emery cloth
d} Drive plate seized on transmission input shaft dl  Service drive plate on tramsmission input shaft, replacing
damaged parts if necessary
g) Bearing in crankshaft for transmission input shaft gl Roplace bearing in mnkihﬂl 1M216M
defactive
B Adr in cluteh hydraulic systam fl  Bleed clutch 21 00 DOG
gl  Tangental leal springs of clutch bent off gl Replace clutch 21 21 000
Cluteh notse al Unbalancall of clutch and drive plate oxcessive al Roplace clutch and/or drive plate 21 21 000
bl Torsional damper defective bl Raplace drive plate 21 21 000
¢} Clutch ralease defoctive ¢] Replace clutch release
d} Bearing in crankshaft for transmission input shaft d} Replace boaring in crankshaft 11 21 5§71

defective
Clutch rivets loose

Replace clutch 21 21 000

LU Specifications



23 Manual transmission

Getrag 265/6 five speed manual transmission (overdrive)

Layout drawing — tranSmiiSSion ...t e e s e 23- 1

Layout drawing — shift mMEechaniSm .............cismimmmmmismisim i nisniass sessanses 23- 2

2300022 Transmission — remove and install . e R 3
2311013 Transmission case front section — remove and Jnstall:’seal e e b T 5
022 Transmission case rear section — remove and install/seal 23 T

610 Clutch release guide tube - replace ............... g 10

623 Cover with clutch release guide tube — remove and mstalla’seal A 10
2312053 Radial oil seal for output flange - replace 23- 11
083 Radial oil seal for selector shaft — replace ... e 23- 1

503 Radial oil seal for input shaft — replace .. R e 12

23 21503 Inpul and output shaft assembly — remove am:l mstall ...................................................... 23- 13
554 OQutput shaft - replace ............... ey, 18

703 Bearings for all transmission shafts replace e e e e iR R
23 23505 Synchronization — disassemble and assemble ... 23 24
Manual transmission — troubleshool ... e 23- 25

Getrag 260 five speed manual transmission with overdrive

Layout drawing — tranSMISSION ...c.ooeiiiiiiii ittt et e st e eeeeisssssaseemseesee b et e aneesnees 23- 165

Layout drawing — shift mechanism ... fd= 166

2300022 Transmission —remove and install ... 23- 167
032 Transmission — exchange .. B OO OO EPPOTROUPPPR~.xc S 1 - -
2311013  Transmission case front sectlun — remove and msta[l!seal ............................................... 23- 169

623 Guide sleeve for clutch release —remove and install ... 23= 171
2312053 Radial oil seal for output flange —replace ..o e 20 1T 2
083 Radial oil seal for selector shaft —replace .........cccccccvviviiicicciiscnn @ 172

503 Radial oil seal forinput shaft —replace ... e 23- 173
2321503 Input and output shaft assembly — remove and install ............cccoooiiiiiiiiciiiiiinnieen. 23- 174
554 Qutput shaft - replace .............. S~ S I |
2321703 Bearings of all transmission shafts replace R e R e e e 1B

2323505 Synchronization — disassemble and assemble 23— 186
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LAYOUT DRAWING OF GETRAG 265/6 OVERDRIVE TRANSMISSION

R,

W
e

—r
oy

730 23032

15t gear

2ncl gear

3rd gear

dth gear

5th gear
Raverse goar
Input shaft
Qutput shaft
Layshaft

OO S WA -
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LAYOUT DRAWING OF SHIFT PARTS FOR GETRAG 265/6 OVERDRIVE TRANSMISSION

SN J_ \

&
A e
\ — ]
1%

1 Selector rod, 15tf2nd gear ? 3 0 2 3 U 33

2 Selector rod, 3rd/4th gear

3 Selector rod, Sthireverse gear

4 Selector shaft

5 Selector arm

6 Selector rail

7 Dog

g HReversing lever
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2300022 REMOVING AND INSTALLING
TRANSMISSION

Remove exhaust assambly 18 00 020,
UWnacrew heat shield
Unscrew joint disc on transmission,

Instatfatron:

Always replace stop nuts.

Tighten nuts with a standard 12 mm socket
and torgque wrench.

Tightening torgue®,

Important!

Only tighten nuts (nover bolts] 1o avod stress
in joint disc.

Logsen threaded ring | 1) several turns,
Installation:

After finishing installation, tighten threaded
ring (1} with Spocial Tool 26 1 040.
Tightening torque®.

* See Specifications

Unscrony conter mount.
Irstallation.

Preload center mount forward by distance (&) =
2 to 4 mm (0.079 1o D.157")

Tightening torque®,

Bend propeller shaft down and pull off of
centering pin.

fmportant!

Suspend propeller shaft from car on a paece of
wWira.

Unscrew comsole on transmission,
Lift out retainer (1),

Take off washer.

Pull gut shift rod.

Instaflation;

Tightening torque®

Support transmissian,

Umnscrew crass member on body,
Lower transmission.
fnstallation.

Tighteéning torqua®

* Sea Specifications



Unscrew clutch slave cylinder,

Line remains connected.
Inigtaliation.

Pull off wires on réverse gear switch.
Lift wire harmess out of holders.

Unscrew transmission on clutch housing and
remove toward rear,

Usez special ring wrench™*® ta loosen and
tighten nuts at top left,

fnsrallation:

Position release lever with the clutch stave
cylinder.

Align clutch release bearing,

Pack groove (M) with Molykote Longterm 2.
Mon-conformance could cause bearing 1o seize
on guide sleeve.,

Engage gear before connecting transmission.
Insert guide sleeve of transmission in bearing
cargfully.

Turn output flange until input shaft slides
into drive plate.

Remove clutch slave cylinder again,

Mount transmission.

** Source: HWB
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2311013 REMOWVING AND INSTALLING/
SEALING TRANSMISSION CASE
FRONT SECTION

Remove transmission 23 00 022,
Unscrine exhaust bracket (3} and cross member
(4} with rubber mount.

Engago 3rd gear,

Push back spring sleeve (1},

Drive out cylindrical pin (2],

Pull off selector rad,

Pull off selector rod joint.

Nate:

Mount selector rod joint with offset side on
left when locking in forward direction

Mount transmission on Special Tool 23 0 070
in gonjunction with Special Tool 00 1 490,
Drain oil.

Remove guide flange 23 11 623.

Lift out circhip (1),

Take off grooved washer (2],
fnstaliatian:

Position grooved washer that groove faces
the circhip,

Lift out circlip (3).
Ramove washer (4).
Instaliation:

Always replace circlip.

Lift out end cap {5)

Remaove spring {6} and lockpin (7).
Installation:

Check installed position,

Remove backup light switch.

Drive out cylindrical pin.
Unscrew bolts.

Pull off transmission case front section with
Special Tools 23 1 170 and 33 1 301,



Coat sealing surfaces with Loctite No. 573.
Sealing surfaces must be cleaned thoaroughly -
and dried of oil.

Mount transmission case front section.
Tightening torque®,

Adjust play between washer (4) and circlip (3]
to 0 .., 0.09 mm (0 10 0.0035"),

Circlips (3] are availoble from Parts in various
thicknesses,

Instal grooved washer and circlip.

2 730 23 050

Install lockpin and backup light switch.
Mote arrangement of lockpin,

Heat ball bearing inner race (B} to about 80° C
{1759 F} with a hot air blowsr and slide on 1o
input shaft.

Pull out input shaft for this purposs.

* See Specifications



- , 2311022 REMOVING AND INSTALLING/ Knock back centering pin.
: f, - 231 210 SEALING TRANSMISSION CASE Pull aff transmission case rear section with
REAR SECTION Special Tool 23 1 350 used in conjunction with

200 Special Tool 33 1 301,

231
-

Lift out lockplate,

Apply Special Teol 23 1 200,

Hold output flange with Special Tool 23 0 020.
Unsecrew collar nut with Special Tool 23 1 270,
fnstallation;

Tightening torque®.

331301

raf 230569

Take off rear section.
fmporiant!

Rollers on selector shatt

Pull off output flange with Special Tool
33 1 150 if necessary.

Lift out radial oil seal.
fnstalfation.
Replace radial oil seal.

Caurrion!

Make sure 2nd gear is engaged before pulling
off cover,

Swing selector shaft to the left against stop
and slide forward,

g 73025038 730 23 061
Unscrew riar cise section mounting bolts, ! Remaove spacer (2) and ball begring inner race

l 2 {31

T30 21174 .Saespeci'“mﬁm" T30 33175




130 23 066

23-8

Enock out end cap (4).

Tristallation.

Replace arnd install end cap with Loctite No.
573.

Position output shalt upright.

Second gear is engaged.

Adjust reverse/Sth gear selector rad until
opening of 5th gaar selector rod is aligned
with end of 15t/2nd gear selector rod,

Coat sealing surfaces with Loctite No, 573.
Sealing surfaces must be cleaned thoroughly
and dried of oil,

fmportane!

Lockpin (6} must mowve easily and face down.

Hold rollers in position with grease.

Mount transmission case ridr $ection

Make sure spring (7) of selector arm engages
on lever (8],

Press lockpin (6) into opening of 1st/2nd gear
selector rod,

Push on and bolt down transmission case rear
saciign.

Tightening torque®,

Drive in centering pin,

Install end cap (4).

Heat bearing inner race (9} 1o about 8307 C
{1752 F) with a hot air-blower and slide on to
output shaft, if necessary kpocking on against
ball bearing with Special Tool 23 1 440,

Instali spacer (2],

Drive in radial o1l seal flush with Special Tool
231 370.

* See Specifications



Mount output flange.

Install collar nut with Loctite No, 270,

Apply Special Tool 23 1 200,

Hold cutput flange with Special Tool 23 0 020,
Tighten collar nut with Special Tool 23 1 210.
Tightening torqua®,

231 210

Install lockplate (1),

T30 23179

* See Specifications
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231610 REPLACING CLUTCH
RELEASE GUIDE TUBE
— Transmission Removed —

Remove guide flange, see 23 11 623,
Press out guide tube.

Heat guide flange to about 80° C (175° F)
with a hot air blower.

Install guide tuba,

Note:

Check turning lock (1],

Instail radial oil seal,

2311623 REMOVING AND INSTALLING/
SEALING COVER WITH
GUIDE TUBE FOR CLUTCH
RELEASE

Unscrew cover.

Important!

Spacers.

Important! — fnstallation:
Check length of bolts.
Bolts (1 ... 3} = 8 x 30 mm.
Bolts {4 .. 7) =8 x 22 mm.

Adjust ball bearing between input shaft and
guide flange to 0 ... 0.09 mm (0 1o 0.0035").
Measure distance (A) from case to ball bearing.

130 33y

Measure distance (B).
Example:

B 8.1 mm [0,379")
- A 7.8 mm {0.307")

0.3 mm {0.012") spacer thickness

Adjust roller bearing play between layshaft

and guide flange.

Measure distance (C) from case 1o roller bearing
DUTET rate.

Measure distance (D).
Example:

D %8B mm (0.189")
-G 4.3 mm (0.168"}

0.5 mm (0.020°)
= 0.1... 0.2 mm (0.004 ... 0.008") axial play

0.3 mm (0.012") spacer thickness

Coat sealing surfaces with Loctite Mo, 573,
Sealing surfaces must be cleaned thoroughly
and dried of oil,

Hold spacers of caleulated thickness in position
with gréase,

Mount cover,

Install bolts with Loctite No, 573.

Tightening torque®,

Threads cleaned to remove old cament.

* Sea Specifications
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2312063 REPLACING RADIAL DIL SEAL
FOR OUTPUT FLANGE

Mount output flange,

Tightening torque®,

Install collar nut with Loctite No. 270.
Unscrew exhaust pipes on manifold {see Install lockplate.
128 00 020).

Unscrew propeller shaft (see 23 00 022)

Lift out lockplate,

Apply Special Tool 23 1 200,

Hold output flange with Special Tool 23 0 020,
Unscriw collar nut with Special Tool 23 1 210

I too difficult, pull off output flangs with
Special Tool 33 1 150,

2312083 HREPLACING RADIAL OIL SEAL
FOR SELECTOR SHAFT

Unscraw axhaust pipas on manifold | see
18 00 0201,

Unscrew propeller shaft (see 23 00 D22).
Unscrew output flangs (see 23 12 053).
Engage 3rd gear.

Push away locking sleeve 1) and drive out
cylindrical pin {2},

730 23149

Pull put radial oil seal with Special Tool
00 5 010,

Lift out radial oil seal,

L]

-
GID I NT

Lift out radial oil seal.

Drive in radial oif seal {1) flush with Special
Tool 23 1 370,

Installarion:

Lubricate sealing lip with oil.

Lubricate sealing lip of radial oil seal with oil,
Drive in radial oil seal with Special Tool
231 240,

"] - I_‘_'r 218 - i
730 23 180 620 7 Sen Specifications



23-12
2312503 REPLACING RADIAL OIL SEAL

FOR INPUT SHAFT
Transmission Removed =

Remove cover with guide tube, see 23 11 623,
Lift out radial oil seal,

730 23 271

Drive in radial oil seal against stop with Special
Tool 23 1 180 used in conjunction with
Special Tool 00 5 500,

Open end faces transmission:

Lubricate sealing lip with ail,

T30 23072
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2321503 REMOVING AND INSTALLING
INPUT AND OUTPUT SHAFT
ASSEMBLY
= Fromt and Rear Transmussion
Case Sections Remowved —

Take off washer {1} and ball {2},

Swing down output shaft.

Pull Sth gear wheel oft of layshalt with Special
Tool 23 0 080,

This slso pulls off the bearing inner race,
Pressing off force*

Caution!

Prevant pulling off tool from falling down,

i
710 22 OF6

Pull off 5th gear wheal with synchramesh ring

230080 and split needle bearing.

Remove neadles on salector shaft.
Drive out pin (3} in selector shaft, while
counterholding,

Pull out selector shaft toward rear.

Impartant!

When installing 5th gear always remember to
provide play (S) between 3rd gear and layshaft,
to avoid damaging the 3rd gear wheel,

Push up output shaft if necessary, Remowve sslector arm,
Installation:
. S Replace pin.
-
=

N A rr JEer.
ey — 130 23 004 130 232079
Engage 2Znd gear.
Drrive gut pin {4}, while counterhalding.
Installation:
Fleplace pin.

Pull bearing inner race off of output shaft with
Special Tools 23 1 100 and 00 7 500.

TINIIOTE = gap Specifications
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Pull or 1oke off turning lock [5) and revorsing
laver (6)

Pull out selector rail (7] farward

Disengage second gear.

Pull gut 5th gear selector rod with seléctor
tork and operating sleove toward rear far
enough, that pin (B} can be driven out while
counterhalding

fmpotant!

Loosa balls, springs and slkdps,

frstatlalion:

Replace pin.

Pull off oparating sleeve and fifth gear selecior
fork.

Pull out selector rod (9] Torward.

Importane!

Loose balls.

Pull guide sleeve and bearing inner race off of
output shaft with Spacial Tools 23 1 420 and
33 1301,

Impartant!

Hold knurled head bolts in recesses of guide
sleeve with a pliers.

Ay

£
= Y

s
™~

-
|

730 23 080

V ;

4

130 23087

P30 20 Ona

Pull off reverse gear and needle bearing.

Engage third goar
Drive out pin (10},
Frrigporiani !

Drive in pin on to tooth of 3rd gear wheel until
salector rod can be pulled out forward,
Remove Ird/dth gear selector fork
Loose balls.

Fnstaliation:

FReplace pin.

Pull out output shaft toward rear far enough,
that bearing inner race can be pulled off with
Special Tools 23 1 060 and 33 1 301,

Remove shim X.
frgtallation:

Determine thickness of shim X (see 23 21 554)
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Pull out input and output shaft assembly with
fayshaft and 1st/2nd gear selector rod in inter-
mixiate case,

Impaortani!

Loose balls,

Instaflation:

Install and mount raversa gear,
Stepped collar of revarse gear faces out.
Tightening torgue®.

£ 730 23 088

Install input shaft, ouput shaft and layshaft in
intermediate case.

Detach holder.
_ -

Install shim X.

Heat bearing sieave (1) to approx. 809 C [1789F}
and nstall on output shaft.

Heat with a hot air blower

Unscrew bolt [11], while counterholding on
frant of shaft.

Inseallation:

Install bolt with Loctite No. 270.
Tightening torque”,

Remove washer (12].

Install needle bearing and ravarse gear,
Install synchromesh ring,

Knock out reverse gear shaft,

Insralfation;

Check installed position of thrust washer (13].
Check needle bearing, replacing if necessary.
Check condition of all bearings, replacing if
necessary {see 23 21 703).

o
¥

730 23 091 * See Specifications 730 i:_r_g.-ﬂﬁ * See Specifications
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Drive pin out of 150/2nd gesr selector rod,
Installation;
Replace pin,

Mount Tst/2nd gear selector fork,

Push in 15t/2nd gear selector rod up 1o spring,
Insert locking balls and press down.

Push in selector rod sgainst arrest in this
position,

Layout of Selector Arrest:
1 Locking ball

2 Spring

3 Detent ball

73023035

Mount 3rd/d1h gear selector fork,

Insert detent ball.

Push in selector rod up to spring.

Insert locking balls and press down.

Push in selector rod against arrest in this position,

Drive in & x 26 mm pin, while counterholding.

Assemble synchronizer,

Installed Order:

Springs (21, thrust parts (3) and balls {4).

Curved surface of thrust parts (3] faces operating
sleave,



23-17
Important!

Stepped end of sliding sleeve must be opposite
eantaring pin (5).

Place Special Tool 23 1 450 in centering pin.
Heat bearing slesve to approx. 80° C {1759 F)
with a hot air blower and push on to output
shaft,

730 22102

Install guide sleave.

Centering pin (5} faces Sth gear,

Install 5thfreverse gear selector fork,
Install detent ball,

Push in selector rod up to spring.

Insert locking balls and press down,

Push in and turn selector rod that openings
{1 and 2} are always opposite locking balls,

Install split needle bearing, synchromesh ring
and fifth gear,

Push in selector rod for encugh that B x 26 mm
pin can be driven in, while counterholding.
Push in selector rod and guide slerve against
arrest.

Detach intermaediate case on mounting bracket
and et up on a prass,

Lubricate pressing surface of layshaft with oil,
Heat Sth gear uniformly to correct tamperature®
with a hot air blower,

Priess on 5th gear to fit tight with Special Tool
23 1430,

Pressing on force®.

Impaortantt
Lift and turn Bth gear until teeth mesh,

Install reversing lever (B),
Smooth side faces down.
Insart selector rail (7).
Push on turning lock (5).
Lock with B x 26 mm pin.

130 23103
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Heat bearing inner race to approx. B0° C
{175° F) with a hot air blower and install on
layshatt.

If necessary, drive on with Special Tool
231030

Collas of bearing race faces gear.

Insert ball {2} with grease.
Push on washer (1],

Instalfation;

Heat ball bearing inner races to approx. B0 C
(1752 F) with a hot air blower and install on
output shaft.

Important!

Turning lock.

Opening in bearing inner race must engage in
ball.

Draw line (1) to make installation of bearing
race easier.

Install sefector shaft, while pushing on selector
arm {3) with long finger facing 3rd/dth gear
selector rod.

Ienportant!

Arrest on selector shaft faces selector rail (4).
Drive in 6 x 32 mm pin, while counterholding,

Haold four rollers in position on selector shaft
with greasa.
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2321554 REPLACING OUTPUT SHAFT
= Dutput Shaft Removed =

Pull off input shaft (1), synchromesh ring {2)
and needle bearing (3).

Remove snap ring (4).

Remove washer (5).

Insrallation.

Adjust play between snap ring and guide sleave
te 0 ... 0.09 mm {0 to 0.0035").

Always replace snap ring.

Pull aff guide sleave, synchromaesh nng, 3rd
gear and needle bearing.

Press 2nd gear, needle bearing, synchromesh
ring, guide sleeve, synchromesh ring, Tst gear,
negdle bearing with bearing slesve and bearing
innir race off of output shaft,

Check condition of all bearings, replacing if
NECEsTary.

Check synchromesh rings {see 23 23 505],

13023122

730 22 119

Install needle beanng, 2nd gear, synchromesh

ring and guide sleeve with offset groove facing
15t goar.

Install bearing sieeve and needie bearing n st
oA,

Install synchromesh ring.

Press in output shaft.

Irmpartant!

Guide in synchramesh ring with tabs in sliding
sleave,

Heat bearing inner race (7} to approx. 0P C
{1759 F) with a hot air blower and install on
output shaft, pressing on with Special Tool
23 1440 if nacessary.

Cratermine thickness of shim X.
Measure distance (A) from collar of output
shalt to bearing inner race.

Place bearing slesve for reverse gear in guide
sheav,

Measure distance |B) from collar of guide sleeve
1o bearing sleeve,

Example:
A 52.2 mm {2.056")
- B 52,0 mm (2.047")
X 0.2 mm (D.008") shim thickness
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Ball bearing
Input shaft with 4th gear
Turning lock
Neadle bearing
Synchromish ring
Snap ring
Washer

Thrust part
Bali

Spring

Guide sleeve
12 Sliding sleave
3rd gear
Meedie bearing
Bearing sledve
Cutput shaft
Eall

2nd gear

15t gear
Bearing race
Raollear baaring
Shim X
Reverse goar
Circlip or synchromesh ning
Bearing sleave
Split needla bearing
5th gear
Washer

Ball bearing
Washer
Specdomater drive gear
Radial oil seal
Ourput flange
Collar nut
Lockplata
Roller bearing
4th gear
Circlip

3rd gear
Layshaft
Roller baaring
Sth gear
Roller baaring
Baolt

Washer
Washer

Thrust washer
Needle bearing
Reversa gear
Bearing shaft
Bearing holder

000 =l NN S )R e

-
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L 005500 2321703 REPLACING BEARINGS OF ALL
I TRANSMISSION SHAFTS
- Transmission Remaoved —

Press bearing inner race (3) off of layshaft with
o scrowdriver,

231190

A} Input Shaft, Layshaft in Case Front Section:

Removae case front section 23 11 013,

Drive ball bearing out of and into case with

=> Special Tools 23 1 190 and 00 5 500,
lenprartant!

'E] Install ball bearing that collar faces out.

fristaliation.

Heat bearing inner race to approx, 80° ¢

{1752 F) and install on layshaft, driving on to
fit tight with Special Tool 22 1 430 if necessary
Collar of bearing innar race faces gear.

Pull bearing inner race (1) off of input shaft

007 500 with Special Tools 23 1 230 and 00 7 500

[ 23123

B} Output Shaft, Layshalt in Case Rear Section:

Remove case roar section 22 11 022,
Lift out radial oil seal,
Romowva spacer (2) and bearing inner race (3)

frstallation.

Heat boaring inner roce to approx. 80° C
{1757 F) with a hot air blower and install on
input shaft,

fernppowtant!

Turning lock,

Pin (2} must be in opening of beaning inngr
race,

mﬁﬂ i b 730 2310
; b Unscrew bolts.
Remove bearing holdaer.

Drive layshaft roller bearing out and in with
Special Tools 23 1 220 and 00 5 500.
Protrusion A = approx. 5 mm (0,197}
Install roller bearing that open end Taces in,
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Drive out ball bearing with Special Tools
231 080 and 00 5 500.

Drve in ball bearing with Special Tools
23 1 410 and 00 5 500.

Adjust play between bearing holder and case
rear section with shims,

Mount bearing holder.

Tightening torque®,

- - Pull ball bearing inner race ol of output shaft
u’g = with Special Tools 23 1 100 and 00 7 500.

-

r]-:;“:xzu;v * Sew Spacifications

lrstaliation:

Heat ball bearing inner race to approx. B0% C
(1757 F} with a hot air blower and slide on 1o
outpit shaft,

Important!

Opening in bearing inner race must engags in
ball.

Draw line {1} to make installotion of bearing
race easier.

Heat case rear section 1o approx. B0° € (1759 F)
with a hot air blower.

Lift aut roller bearing (2).

Toseallation.

Inert bearing that large diameter end of plastic
cage faces up,

Heat case rear section to approx. BO® € (175° F)
with a hot air blower.

Install roller bearing, driving in with Spectal
Tools 23 1 390 and 00 5 500.

TI0'23 135
-

Baaring innér race (3} can only be pulled off
| together with the Sth gear (see 23 21 503).
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Heat new bearing inner race to approx., 80% © P Check condition of bearing inner race (2} on
{1759 F) with a hot air blower and install on % | output shaft, replacing if necessary.
layshaft, driving on with Special Tool If replacement is necessary, press gear set off

231 030 if necessary.
Callar of bearing race {aces gear.

of output shaft {see 23 21 554),

: = F30 23119
005 500 — C} Output Shaft, Layshaft in Intermediate
P ; Casa:
P 231130 ‘\t Remove input and output shaft assembly
L 4 23 21 b03.

Crrive rofler bearings for input shaft and lay-
shaft out of intermediate case with Special
Tools 23 1 130 and 00 5 500,

Important!

Unscrew and turn oil plate (1) in case of roller
bearing for output shak,

Drive roller bearings for output shaft and lay-
shaft into intermediate case with Special Tools
23 1 410 and 00 5 500.

Drive in roller bearings flush,

Drive

Bolt down oil plate (1) in vertical installed
position.
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2323505 DISASSEMBLING/ASSEMBLING

COMPLETE SYNCHRONIZATION
~ Dutput Shaft Removed —

Disassemble output shalt {see 23 27 554).

All synchromesh rings are identical snd coated
with malybdenum on the inside,

Check distance® between synchromesh ring
and clutch.

Measure in area of stops.

Synchromesh rings should bear uniformiy all
around,

Disassemble synchronization,

Prassure piece (1)

Soring (2]

Ball (3}

Ingtallation:

Bore {4} in operating sleeve must be aligned
with ball (3).

Installarion.

Install all springs, pressura pieces and balls.
Important!

Curved surface of pressure piecas laces th
operating sleeve,

Install guide sieeve that half of it is in the
aperating sleeve,

Press in balls far enough until the guide siesve
can be pressed into the operating sleeve.

* See Specifications
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TROUBLESHOOTING MANUAL TRANSMISSION

Condition Causa Correction
Oil an cluteh housing a) Guide flange leaks al Seal guide flange
b) Radial oil seal for input shaft leaks b} Replace radial oil seal 23 12 503
¢l Gasket on end cover (crankcase) leaks cl Replace gasket
d] Radial il seal for crankshatt leaks d)} Replace radial oil seal 11 14 605
Qil on output Tiange a) Radial oil seal for output shaft leaks a} Replace radial oil sesl 23 12 053
b) Radial ail seal for selector shaft leaks b) Replace radial oil seal 23 12 083
Transmission leaks between front and rear sections a) Gasket defective 3] Replace gasket
Oil on vent al  Oil level too high a}l Correct oil level
b Wrong oil (excessive foaming) bl Roplace oil
Gear does not hobd - jumps out a) Worn sliding sleeve, defective slides, broken springs a) Replace damaged parts 23 23 505
bl Inversaly installed shding steeve (1st/2nd gear) bl Install sliding sleeve correctly 23 21 554
¢l Shift comsole lopze ¢} Tighten shift console
d) Setector fork worn dl Replace selector fork
@) Output flange loose ) Tighten output flange
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TROUBLESHOOTING MANUAL TRANSMISSION

Condition

Cause

Corraction

Hard moving, sticking [seratching) shifts

al

b}

Clutch disangagment insutficient
1. Pedal travel insufficient

2. Drive plate worn

3. Liner stuck on flywheal

4, Drive plate seized on transmission input shaft

5, Bearing for transmission input shaft in cronkshaft
defectiva

6. Air in cluteh hydraulie system

Thick, viscous gear lube

al

b

1 Check pedal travel, adjusting if necessary. Remaove
excassively thick mats. Floor clutch when shifting

. Replaca drive plate 21 21 000

. Clean Tlywhes!, replace drive plate

. Servica or replace drive plate 21 21 000

. Replace bearing in erankshaft 11 21 571

BT 8 B

6. Bleed clutch 21 00 006
Use 10 W-50 engine oil in cold climates or sticking on
cold transmission

€] Excessive play in selector lever baarings ¢l Check selectar lever bearings (shift consols maunting),
replacing worn bali plates if necessary 25 11 041
d] Selector foark worn d} Replace selactor fork
&)  Sliding sleeve worn #l Replace sliding sleeve 23 23 505
Transmission scratches when shifting al Clutch disengagement insufficient al See abova
b) Synchromesh rings worn, sliding sleeve worn bl Check synchronization, replace damaged parts 23 23 505
c)  Reverse gear: 3 sec. shift pause not made ¢l Make shift pause
Transmission loud al Ol level ton low a) Correct oil level
b} Transmiszion shaft bearings dofective b) Replace all bearings 23 23 703
¢l Damaged gears ¢] Roplaco gear wheel set or gear sssembly
dl Meedle bearings of output and input shafts defective d) HReplace needle bearings
e} Bearing for transmission input shoft in crankshaft ¢} Replace bearing in crankshaft 11 21 571

defective
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ASSEMBLY DRAWING OF GETRAG 260 FIVE SPEED OVERDRIVE MANUAL TRANSMISSION
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1 First gear 4 Fourth gear 6 hoput shaft
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ASSEMELY DRAWING OF SHIFT PARTS FOR GETRAG 260 FIVE SPEED OVERDRIVE MANUAL TRANSMISSION
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1 Selector rad — 1s51/2nd gear 5 Selector fark — 1s0/2nd goar 9 Selector shaft
2 Selector fork — 3rd/dth gear 6 Selector fork — reversa/Sth gear 10 Selector arm
3 Selector rod — 3rd/dth gear 7 Selector rod — reverse/Sth gear 11 Selector rail

4 Dog 8 Lockpin 12 Operating lever
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2300022 REMOVING AND INSTALLING
TRANSMISSION

Remove exhaust assembly — 18 00 020.
Remove the heat shiald.
Unseraw coupling on the transmission,

Iristaliation.

Replace stop nuts.

Tighten nuts with a standard 19 mm socket
and & torgue wrénch,

Tightening torque® .

Important!

Only tighten the nuts (naver the bolts) 1o avoid
strass in the coupling.

Version with Vibration Damper:

The vibration damper s mounted in the drive
flange together with the coupling mounting
badits.

Turn the vibration damper and pull it back
over the output flange before pulling the
propeller shaft off of the guide pin.

Tha vibration damper s pulled off together
with the propeller shaft.

Version with Screw-On Ring:

Loosen the screw-on ring (1) several turns.
Instalfation:

Tighten the screw-on ring [1) with Special Tool
26 1 040 after finishing installation.
Tightening torque®.

* See Specifications -

30 33 134

‘ rag 13 LT

Unscrew the center mount

frsradiation.

Preload the center mount forward by distance
A= 4 o 6mm (0.157 10 0.236")

Tightening torque®,

Bend the propeller shaft down and pull it off

of the centering pin.

fmpartant!

Suspand the propailer shaft from tha car on a
piece of wire.

Pull off wires an the reverse gear switch,
Unscrew the shift console on the transmession,
fmportant!

Self-locking boits — these bolts will be hard 1o
Wnscrew,

Ingtaliation:

Always replace tha salf-locking bolts

When tightening, make sure that brackets are
horizontal to the shift console (shift lever
noisel,

Tightaning torque®.

Lift out retainer (1).

Remove the washer.

Pull put the selector rod

Version with Selector Arm:

Lift out spring (1} from tab (2] on the case with
o screwdriver and swing it up.

Pull out the shaft pin.

Insratlation;

Lubrcate the shatt pin ightly with Malykots
Longterm 2.

Only for Version with Cover:
Unscrew cover (1),

* See Specifications
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Version with DME:

Unserew the bolts

Pull out speed sensor {3} and reference mark
sansor (d4)

fempparrant! — fnstalialion

Check the imstalled position

Pligs must not b mixed up.

Install speed sonsor (3) in bore (D} and
refarance mark sansor (4) with ring (5) i
bara (B).

The engine cannot, be started, if plugs are
mibxad up

frgrmll Gt

Check the O-ning

Install sensors with Molykote Longterm 2.
frmportant?

Face of DME sensors must be Iree of grease
and dirt,

Umnscrew the cross mamber on the body
Ingtivlfation
Tightening torgue®

* Sai Soecilication

//
i’

Unserew the clutch slave cylinder
The line remains connectid.
The blesder scrow faces down

Pull off wires on the revérse gear switch.
Lift wires gut of the holders

Unscréw the transmission on the anging,

Usa Torx socketr for the Torx bolts

Imgartant! — Installation;

Usa washers on varsion with Torx bolts to
avoid any increase in the breaking-loose torgue
Tightening torque®.

Remove the transmission toward the rear,
Check the ail level.

* Bea Specifications
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2300032 INSTALLING EXCHANGE
TRANSMISSION

Remove transmission 23 00 022,
Transmission Idantification:
BMW code® on front case section,
Transmission Typa 260,

BMW code® on intermediate case section.
Transmassion Type 265/ Overdriva,

Transter spring (1) and relesse lever (2) with
release (3),

Irsrallarion.:

Fill lubricating groove (N} with Molykote
Longterm 2.

Lubricate guides (F} and bearings (L) with a
light coat of Molykote Longtarm 2.
Mon-conformenca could cause bearing to
seize on the guide sleave,

* See Spare Part Microfiche

Transfer selector rod joint.

Push back locking sheava (1)

Dirive out dowel pin (2],

Note

Check installed position of the selector rod
jeint,

The offset end of the salector rod joint of a
Type 260 transmussion 5 installed on the right
side as seen looking forward in car, while the
offset end of the selector rod joint of a Type
265 transmission is installed on the laft side.

Transfer rubber mounts, exhaust carrier and
backup light switch,

After Installation of Transmision;

Fill tramsmission with gil,

Ol volume® .

* See Specifications
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2311013 REMOVING AND INSTALLING/
SEALING TRANSMISSION CASE
FRONT SECTION

Remove transmission 23 00 022,

Mount Special Tool 23 0 090 on Special Tool
Do 1 490,

Mount transmission on special tool assembly,
Drain ail.

Ganeral Information:

A stronger five speed overdrive manual trams-
mission, Type 260/6, is installed since 9.85 in
cars with a 3.2 or 3.4 liteg, M 30 engine.

It can be identified on the additional cooling
ribs on the bottom of the case.

Tha 260/6 overdrive transmission has been
included in the following description for the
formerly installed Type 260/5 overdrive
transmission,

Remaove guide sleove 23 11 623,
Unscrew backup light switch,
Aemove cap (1).

Pull gut spring (2} and lockpin (3],
Check installed position!

Remove snap ring.{4).
Remove washer (5],
fnstallarion:

Always replace snap ring,

Unscraw bolt {6).

frsrallaripe,

Install bolt with Loctite No, 270
Tighteming torgua®

Drive out eylindrical pins.
Unscraw bolts,
Ingtallation:

Check length of bolts.
Bolt (1] =B x 60 mm.

Pull off front case section with Special Tools
23 1 460 and 33 1 301

Install roller bearing on layshalt that small
dinmeter and faces up.

Nate.

Coat rollers with greass and press in, in order
1o avoid clamping of rollers when mounting
the caswe front section,

* See Specifications
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Coat case front section in area of reverse gear
shaft with Loctite No. 573,

Surface must be thoroughly cleaned and dried
of oil.

Remove grooved ball bearing for input shaft,
Impartant!

Inner race of grooved ball bearing has a
Protruson,

Protrusion faces gear shaft,

Unscrew oil drain plug.

Coat sealing surface with Loctite No, 573,
Sealing surface must be thoroughly cleaned
and dried of oil.

Mount front case section.®

Align layshaft through bore for oil drain plug
that roller bearing of layshaft slides into
bearing shaell,

Balt front case section,

Tightening torque®,

Install lockpin and reverse gear switch.

Heat™ bearing inner race and front case section
in area of grooved ball bearing with a-hot air
blower.

Push on grooved ball bearing as far as possible,
Inner race protrusion faces gear wt.

: Sew Specifications

?. 23 10

006

830231208

B30 21 285

Press grooved ball bearing on to input shaft
and into front case section with Special Tools
231007, 231000 and 23 1 006

Irmportant!

Insert Special Tools 23 1 006 that flat sides
face input shaft,

Keep driving on grooved ball bearing
simultanoously with light hammer knocks.

Transmassion 260/6:

The front case section cannot be pressed on,
because of the uniform thicknass of the input
shaft.

A double bearing 15 installed in the front case
section.

Haat bearing inner rece to about 80° C (1759 F)
with a hot air blower,

Irportant!

Pratect plastic cage against heat.

Mount front case section, pulling out the input
shaft for this purpose.

Bolt front case section.

Tightening torque®.

Install spacer and circlip.
Adjust play between bearing innar race and
circlip to 0 ... 0.09 mm (0 to 0.0035").
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23711623 REMOVING AND INSTALLING
GUIDE SLEEVE FOR CLUTCH
RELEASE
= Transmission Removed —

Lift out spring (1] and remove release lever (2)
with thrust bearing (3]

Instalfation:

Pack lubricating groove nl with Malykate
Longtarm 2.

Coat guides F and bearings L with Molykote
Longterm 2.

Non-conformance could cause release bearing
I seizé on guide tesye,

Unscraw guids sleave,

fmpostant!

Spacer.

Installation:

Install guide sleeve and bolts with Loctite
Mo, 573.

Sealing surface and bolts must be thoroughly
cleaned and dried of oil.

Tightening torque®

* See Specifications

SNE30 21200

&30 23213

Teastallarion.

Bdjust play o 0 .. 0.09 mm (0 1o 0.0035")
Determine thickness of spacer,

Measure distance (A).

Measure distance (B).

Exampla:
s 3.0 mm (0.1187)
- B 2.6 mm (0.102"]

0.4 mm [0.016") spacer thickness
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2312053 REPLACING RADIAL OIL SEAL
FOR QUTPUT FLANGE

Unscrew propeller shaft — see 2300 022,

Lift out lockplate,

Apply Special Tool 23 1 200,

Hold output flange with Special Tool 23 0 020,
Unserew collar nut with Special Tool 23 1 210,

It too difficult, pull off output flange with
Special Tool 33 1 150,

Pull out radial oil saal with Special Tool
00 & 010.

Lift out radial oil seal,

Drive in radial oil seal with Special Tools
23 1 380 and 00 5 500.

}nsrqﬂarr'nn.

Lubricate sealing lips with o,

Bolt output flanpe.

Tightening torque®,

Install collar nut with Loctite nvo. £70.
Lock lockplate in groove of output flange.

* See Specifications

w630 238

Transmission 260/6:
Drive in radial oil seal flush with Special Toaol
231 370.

2312083 REPLACING RADIAL OIL SEAL
FOR SELECTOR SHAFT

Unscrew propeliar shaft — see 23 00 022,
Remowve output flange — see 23 12 053,
Engage 3rd gear.

Push locking sleeve (1) asnde and drive out
pin (2],

Lift out radial oil seal,

Divave in radial il seal with Special Tool
231 240,



810232149

s3I0 23220

51033270

23 -

2312503 REPLACING RADIAL OIL SEAL
FOR INPUT SHAFT
— Transmission Removed —

Ramove guide steave 23 11 623,

Unscrew guide tube,

fnstallation

Install guide tube and bolts with Loctite No.
573

Sealing surface and bolts must be thoroughly
cleaned and dried of ail.

Tightening torque®

fmportant!

Collar on inside surface of flange.

Drrive owt radial oil seal in direction of guide
tube with Special Tool 24 1040

Drive in radial oil seal with Special Tools
231 220 and 00 5 500.
Lubricate sealing lips of radial oil seal with oil.

* See Specifications

173

G35 23 927

—— 005500

231180

Transmission 260/6: -
Lift out racal oil seal.

Drive in radial oil seal against stop with Special
Tools 23 1 180 and 00 5 500.

Open end faces up.

Lubricate sealing lip with oil



230020

—
5:35

4 T 2 .
)
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23-174

2321 503 REMOVING AND INSTALLING
INPUT AND OQUTPUT SHAFT
ASSEMBLY
~TRANSMISSION REMOVED -

Remove transmission case front section
2311013,

Aemove lockplate,

Apply Special Tool 23 1 200,

Hold output flangs with Special Tool 23 0 020.
Unserew collar nut with Special Teol 23 1 210,

Pull off output flange with Special Tool
331 150.

Unscrew bolt (1).
Remova holder (2).
Unscrew bolt (3],

—

o

Remove shaft with reverse gear and needle . .
bearing. S A

Pull out pin {4} for operating lever [5).

Pull out selector rail {B].

Remove operating lever ().

Installarion.;

Install operating lever that natch faces up and
n direction of selector rail,

Engage 4th gear

Drive in pin {7}, while counterhalding.
Important’

Only drive in pin (7] far enough thet selector
shaft can be pulled back and out.

Radial gil seal (8] will also be pulled out.
fmpartant!

Rollers on selector shaft

fagrallarion:

Replace radial oil seal.

Remove selector arm.

Unscrew end plate.

Tagtallation;

Install end plate with Loctite No, 5737,
Sealing surface must be tharoughly clean and
dried of oil.

Remove plug (9).

Instalfation:

Replace plug.

* Source: HWE



23-175

Femave 3 springs and 3 balls Press input shaft, output shaft and layshaft
Noree 231 qﬁD out of rear case section with Special Tool

Length af springs differs (see instalinton). \ o 231 060,
' - i

f"'- Fertpronrtiest!

To avoid sealing surfece damage, use o pece of
wood, aluminum ar similar material between
cliws and sealing surface,

BI0D 23227

Dreva out pin (10} in Zrdfdth gear selector tmportant!
fork Be caraful not to clamp selector rods and

layshaft while pressing out parts.
Fastaliation:;

Check condition of all bearings, replacing if
MEBCESSArY

frektaliation
Rueplace pin

630 221308

Installing:

Install 3rd/dth gear selector fork and 1st/2nd
as well as Sth/raverse goar selector rods with
selector forks,

Only 260/5:

Check thrust washer {1).

Knock out Ied/dth goar weloctor rod Torward
frmporfant’
Lockpin {17] in selector mod,

610233729

Remove all dotant and locking balls in rear case
Lection,

Install roller bearings with large diameter end
facing out,

Lubricate lockpin and locking lever with ail,
Transmissian 260/6:

The output fange radial oil seal and ball bearing
imnr rice have 10 be remaved prior to installing
tha mput shatt and cutput shaft,

Engage 2nd wnd reverse gaars by pushing
T15t/2ned and 5thireverse gear salactor rods
forward,

G 23 FI0




033 ﬂé.

232150

3033038

231370

g 63021 28R

23-176

Heat grooved ball hmrmg InNer race in rear
case section to about BO® € (1759 F) with a
hot air blowear

Second and reverid goars aré engoged,

Inzert input shatt, output shaft and layshalt
i ENsE rEar seciion

Align selector rods

Pull input shaft, output shaft and layshalt ima
rear case section with Spocial Toals 23 1 200
and 23 2 160,

mporiant!

Makao sure solector rods and layshaft are not
clampid wehile pulling in parts

Transmission 260/6:

Place input shaft and output shatt with 3rd/dth
gear selactor forks and Sthireverse gear plu s
1st/2nd gear selector rods as well as layshalt in
the riar case section.

Heat bearing inner race {1) to about B0° €
(17589 F} with o hot air blower and slide on 1o
tha output thalt, pressing on with Special Tool
231160 if necessary,

Transmission 260/6:

Drive in radial 01l seal flush with Spacial Tool
231370.

Lubricate saaling lip with ofl,

Mave selector rods to neutral position,

Shide 3rd/dth gear selector rod through selector
Torks.

Install lockgin (1) in selectar rod with grease
Push in salectar rod up to bore

Opening in selector rod faces up.

Install twir detent balls with grease.
Push in 3rcl/dth gear selector rod against lock

Arrest Assambly
1 End cap

2 Spring

3 Locking ball
4 Detent ball
5 Lockpin

6 Selector arm
7 Lockpin

B Spring

9 Locking leves
10 Spring



23-1117

Corvve 6 x 26 mm pincinto 3rd/dth gear selector
Tork (eountarhold)

Haold four rollers in position with grease

Slhide in selectar shaft and imtall selector arm
{1} at samie time.

ferigrenr fiarnd !

Opaning i selector shalt feces out

Install 3 locking balls and 3 springs. Drrvwn in G w26 mm pen (counterhold)
frnpartant!

Varsion with Different Length Springs:
Install the shorter spring (1) with a relaxed
fength [A) of 159 mm (06267} Tor the Sth/

raverse gear salector rod

Imstall el cap aftor coating with Loctite Lubricate seabing hps of radal ol seal weth il
Mo, 573 Dirive i radial oil weal with Special Too!

Install end cover with Loctite No. 573, 7 } ~ 251240 231 240

Install selector rail,

Groove (1) in selector riml laces up.

Install operating lever (5) with notch Tacing up
and toward selector rail,

Install pin (4],

Dvivir pin out of selector anm.

IGTA0ET



23-178

Coat onse rear section in area of reverse gear
shaft with Loctite No. 573,

Surface miust be thoroughly cleaned and dried
of il

Install shalt with needle bearing and rovorsa
gedr

30 23 048

11 o -
7"’ Y Mount shaft with bolt (3],
ias 4' 4] Install bolt with Loctite No. 270.

k o -l i

Insert holder [2), press out and securi in this
position.

Install output Tlange.

Install collar nut with Loctite No. 270,

Apply Special Tool 23 1 200,

Hold output flangs with Special Toal 23 0 020
Tighten collar nut with Special Tool 23 1 210
Tightening torque”,

Install and lock lockplate,

* Soe Specifications



23-179

2321554 REPLACING OUTPUT SHAFT
Dutput Shaft Removed

Pull off input shaft (1), synchromesh ring (2]
and neadle bearing (3)

MNote,

It 15 recommended to mark the synchromash
rings Tor a pertinent gear wheel when
disassembling the output shalt, in order to
avoid mixing up the synchromesh rings

Pull off thrust washer (4], 5th gear (5],
synchromish ring (B and needle beaiing |7)

Transmission 260/6:
Pull off bearing inner race (1) on the output
shaft with Special Tool 00 7 500.

T

Transmission 260/6:

Pull off the Sth gear and synchromesh ring.
Take off thrust washer (2] and ball {3).
Pull off the neadla baaring.

B30 23 280

Lift out circhp {B).

Take off spacer (9).
festallation;

Always replace the circlip,

63022238

frstatiation
Adjust play batwesn the eirchip ond guida slogve
o0 ... 0.09 mm [0 1o 00035

63023239
u Press 2nd gear, bearmg sloeva, 3rd gear,
ﬁ J‘ synchromesh ring and guide shesve off of the
=g 23 2 08B0  output shaft with Special Tool 23 2 080.

Pressing-off force®.

Transmissron 260/6; 260/5**:
Mota thrust washer (2] and ball {3} betwean
the 2nd and Ird gear whaesls

* Sew Spacifications
BI0 23397 ** Sinea 7,85



G0 23 343

23-180

Temportant!

Circlip 110} has to be removed prior 1o
prassing off theo Tst gear wheel
Ingfatfaton

Always replaca the circlip,

Press off the 1st goar wheal with guide and
operating sleaves with Special Tool 23 1 490
Taka off the needle bearing.

Prassing-off lorea®

fropror dan !

Circlip (17} has to bo removed prior (o
prossing off the roverse gear wiheet.
Testallation

Always roploce the crclip

Pross off the guide sleeve, oporating sleeve and
reverse gear wheel with Special Tool 23 2 OB,
tha bottam and of which Taces the gear whel,
Take olf the needle bearing,

Prassing-off forco®

* See Spacifications

231290

83033247

630 23248

831023 280

630 23249

Assamiding:

Note.

Chack the synchromesh rings for wear (see
23 23 50%) prioe to assambling

Install the neadle bearing, revarse gear and
synchromish nng

Imstall guide and operating sloeves on splines
ol the output shaft,

Transmission 260/6; 260/6°*;"

The stepped ond of the oporating sleeve faces
thi reverse gear whoa!

Priss on the guide sleeve to it tight with
Special Tool 23 1 290,

Prossing-on force*®

fmportant!

Make sure that 1abs on synchromaesh ring ore
aligned with opanings in the guide slesve while
prisamg an,

Move operating sleev i direction of the
riswirsn goar whel,

Aadjust the guids sloove 1o be without play
with circlip {11},

Circlips are available in thickneiws from

1.7 to 2.0 mm (0.067 10 0.079) from Parts
Irvstall corclop (11}

Imtall tha needle bearing, 15t gear wheel and
synchromiash ring.

Irnstall guide and operating sleeves on splines

of tha putput shaft

Tramsmission 260/6; 260/5**:

The stepped end of the oparating sleeve Toces
thie 15t gear wheel

* Ses Specifications
** Since 5,85



231290 —

.
G630 23251

83032 2%4

23-181

Pross on guice steave to Tit tight with Spaecial
Tool 23 1 200

Prewsing-on forea®

fenpronr faent

Make sure that tabs on synchromesh ring are
ahigned with openings in the guide sleeve
while pressing on,

Move operating sleeve in direction of the Tst
gear whoeal

Agdjust the guide shoeove to remave play
Cirelips are availabile fram Parts i diflerent
thickneswes from 1.7 1o 2.0 mm (0067 1o
0.079)

Imsiall r.'ll'l:rlp 1104

Install the needle bearing, synohromesh ring
angd Zned goar wheool

Temaprinr b f

Tha collar Tor the bearmg sleave mist protrucda
shightly on the output shaft

If npplicable, chack tha seating of circhip (10)

Huat thi bearing sleeve to about 809 ©
{1757 F) with a hot ar blower and install on
tho output shalt

* Bow Specilication

2

w=83073255

31290

831033 1848

Transmission 260/6; 260/5%°":
Inestind| bl (30 and theust washar (23 with
apemning facing ball 13}

Tramamisnion 2B0/6: 260/5**

Haat baaring siepve 4] without collar to about
BOY C (1757 F) with a hot ar blower and
imsdall on the output shafl

Iratall the neadle Bearing, 3rd geor whaal and
syrichraomesh ring

Install guide and operating oo on splines
with the long collar Tacinvg tha Jrd gear wheel
Transmission 280/56 Since 685

Tha stopped snd of the cporating slseve lacin
th Jrd gear wheel

Pross on tho guide steave 1o Tt tght with
Specil Tool 23 1 290

ferppreretaint !

Make sure that tals on the synchromesh ring
e alignasd with opanings o the guide slers
while prossing an

lostall the spacar and circlip

Prissing-on lome®

* Sen Specifications
*® Sinen F.BS



A30 23 282
Transmission 260/5:

lrnportant!

Madified operating sleeves, synchromesh rings and gear wheels since 585

Check mstalled position of operating sleeves and synchromaesh rings.

Dperating sleaves have asymmatric teath,

Imstall oparating sleeve (1] without a groove that the stepped end faces Tt gear
Install operating sleove {3} with two grooves that the stepped end faces Jrd gear.
Install operating sleeve (5] with oo groove that the stepped end faces reverse gear

6530 23 30%

Identification of Synchromesh Rings:

Check the identification or tooth width to avoid mixing up the synchromaesh nings.

Synchromash ring 111 for 1st/rovirse gears, Drawing No. 011.8.0241.00.
Idanification: narrow testh

Synchromesh ring (2} for 2nd, 3rd, 4th and Sth gears, Drawing No, 011.8.0161.00.

Identilication: wide teath

23-181a

GIDFA297

@071 Fae

Transmission 260/6:

Installed position of operating sleaves/gear
wheals:

Oparating steeve (1) — Tst/Znd gear.
Steppad end facing st goar

Operating sleeve (5] - Sth/roverss giar
Stepped end facing reverse gear,

Transmission 260/6:

Identification of Synchromesh Rings:

Check the identification or tooth width ta avoid
mixing up the synchromesh rings tor 1st/2nd
gears and Sthireverse gears,

Synchromesh ring for Tst/reverse gear, Drawing
No. 011.2.0241.00.

Identification: narrow teath,

Synchromesh ring Tor 2nd/5th gear, Drawing
Mo, 011.8.0161.00.

ldentification: wide teath,



23-181b

Lioyaut Drawing of Gear Set with Bearings:

1 Circhip
S Z Spacer
2 24 £y 3 Spacer
3 2425 flf‘ d_,}-;.r . A Biating
£ 'J-.’;/‘. 5 Input shaft with 4th gear
R 6 Synchromash ring
7 Needie bearing
B Circhp

9 Spacer
10 Drive dag
11 Ball
12 Spring
13 Guide sl
14 Oporating sleave
15 3rd geor
16 Needbe boaring
17 Spacer
18 Meedlo baaring
19 Znd goar
20 Synchramaesh ring
21 Circlip
22 Guitla sloove
23 Synchromesh ring
24 Operating sloeve
25 11 goar
26 Nesdln baaring
27 Output shaft
28 Raovere gear
29 Synchromesh ring
30 Guude slesye
31 Circhip
32 Needio bearing
33 Sth goar
34 Bearing
35 Spocor
36 Spacor
37 Speedomaoter drive gear
38 Output flange
39 Collar nut
A0 Lockplote
023100 41 Circhp

42 Spacer

A3 Bearing

44 Layshalt

45 Bearing




)

6§30 231284

00 5 500

23-182

2321703 REPLACING BEARINGS OF
ALL TRANSMISSION SHAFTS
= Transmission Removed —

Romove input and output shaft adsembly
2376503

A Input Shaft, Layshall in Frant Cass
Section:

Input Shaft:

Drive out grooved ball bearing with Special
Tools 23 1 480 and 00 5 500,

Installation — see 23 11 013,

Transmussion 260/6:
Dirive out double bearing with Specal Tools
231 470 and 00 & 500,

Transmission'260/6:

Heat front cast section in aréa of bearing 1o
about B0O C (1762 F) with a hot air blower,
frnporiant!

Install baarings with rollers facing giar s,
driving in to fit tight with Special Tools
231 470 and 00 5 500 if necessary

Layshalt:
Leosen circhip (1) with one knock from
Special Tools 23 1 270 and 00 5 500,

Litt out circlip (2],
3 Remove spager (3],

/)

A

i
63023 25;

Dirive out bearing shall with Special Tools
23 1 270 and 00 5 500,

B} Output Shaft, Layshalt in Aear Case Section
Qutput Shaft:

Unscrew bolt (1]

Caution!

Spring lorce,

Remoave spring (2}

Trstaliation

Install bolt with Loctits No, 270,

Install Spacial Tool 23 1 250 for removal of
the selectar arm.

a L
630232672



Remowve bearing holder [5)

frrwpaartane!

Don't unscrew bolt (6)

Locking lever (7] romairm on bearing holdar,

Remove sockot hoad bolt (3]
fagtallation

Install bolt with Loctite No. 270
Tightening torque®.

630 23 763
frigtalialaan

Check installed position of locking lever (7]
ared thrust pan (8],

Remove selector arm from above.
frnportane!
Roller

Lift aut radial oil seal,

Dirive out grooved ball bearing with Special
Tooks 23 1 120 and 00 5 500.

Tmportant!

Spacer X.

Insralflation
Insarrt selector arm with Specisl Tool 23 1 250,
Swing out selector arm with roller over locking
lever (4],

231120
J

&
~ "'a‘ |
W\
30 23 0871
i b Daterming thickness of spacer X

Position end of spring (3) above high spot.
Meusure distance (A),

Prins {don’t knock| down selector arm in this
position,

Mount selector arm with socket head bolt
bafore removing th spocial tool,

Install socket head balt with Loctite Mo, 270.

Tightening torque* .,

53
o .
S
o R, .

— g30723 268

* See Specifications
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b

630 23211

630 23 208

Measure distance (B}
Example:

A 203 mm (0,799
- B 200 mm (07877

X 0.3 mm (0.0127} spacer thickniss

Haoat rear cose section in area of grooved ball
bearing to about 30% C (175" F) with a hot
air blower,

Install spacer X

Imstall grooved ball baaring

fempaorrtaind!

Inner race of groovied ball bearing has
protrusion,

Install bearing race That this protrusion fnoes
the goear sat,

I necessary, drive in bearing against stap with
Speacial Tool 23 1 470,

Tramsmission 260/6:

Split Bearing Inner Races:

The bearing inner race with an opaning for the
ball {turning lock) must be mounted on the
output shaft (see “Replacing Output Shaft™
23 21 564).

" ¥

63031272
e
231300

e
an23nasl

Layshaft:
Apply large end of Special Tool 23 1 280 mn
banring shaell.

Apply Special Tool 33 4 020
Scrow on Special Tool 23 1 300
Pull out bearing shell,

Drive in baaring shall with Special Tools
231 260 and 00 5 500

Check nxial play of layshaft.
Install circlip (2),



3020 096

Install old spacars.

Drive in bearing shell 1o fiv tight in front case
section with Special Tools 23 1 260 and

00 5 500,

oo et !

il groove must be aligned with groove in casa,

Place layshaft with roller bearngs in réar case
section,

Install case front section and mount with two
bolts opposite aach other,

Center case front section with dowel pins
slightly.

Unscrew oil filler plug {1).

Install dial gage with hoider,
Tip of dial gage must bear on tooth of
fayshalt.

Check layshaft axial play through bore for ol
Niller plug.

Axial play = 0.13 to 0.23 mm (0.005 1o 0,008}
If correction is necessary, beanng shell must be
removed again and a spacer of ditferent thick
reess inatalied

Install gear seL.

Determine thickness of drivie pinian shim,
Install old shim and circlip,

Adjust play to 0 .. 0.09 mm (0 to 0.0035")
Determine thickness of spacer for guide sleave
[sen 23 11 B23).



23-186

2323505 DISASSEMBLING/ASSEMBLING
COMPLETE SYNCHRONIZATION
- Dutput Shalt Remowved —

Dsassemble output shaft (see 23 21 554).
Frd/dth gear synchromesh ring — biass
15t/2nd gear synchromesh ring — brass, hard
mickie plated,

Reverse gear synchromesh ring — brass with
maolybdenum coat

Check distance between synchromesh ring and
clutch®

Maaiure in ares of wttaps.

3023100 MNote

Cinly use molybdenum coated synchromesh
rings lor repairs.

Check distance® betwean synchromesh ring
and clutch

Measure in arga of stops.

Synchromesh rings should bear uniformby all
around.

Dhsassamble synchronmzation,

Spring (1), thrust piece {2] and ball {3)
Iexgratiatian,

Flat teath of shiding sleeve must be aligned
with thrust pieces,

-
5[3
1

JI023102

Install all springs, thrust pieces and balls.
fmportant!

Shouldered end of thrust pleces faces slidfing
sleave.

Place guide sleave halfways in sliding sleeve.
Push in balls far enough until guide sleeve can
be prassed into sliding sleeve,

30233104 * Bee Specifications



24 Automatic transmission

24 00 004
oos
0z0
040
080

24 11 000
080

24 12 001
01
101

24 23 000

24 30 000

24 31 000
150

24 32 000
503

24 34 000
100
701
703

24 40 001

2471001

24 00 006
011
0zz
042
ogz

2411 002
052

2411 002
052

2412003
073
103

24 16 502

24 23 022

24 30 002

24 31002
52

24 32 002
505

24 34 002
10z
702
851
860
870

24 35 500

24 40 003

24 61 000

3 HP-22

Selector lever, accelerator linkage and accelerator cable - adjust ..o 24- 4
Hydraulic pressure values — check e o 6
Transmission — remove and install T
Recondiioned transmission — install 8a
Transmission — disassemble and assemble 9
Ol sump — remove and install ... . 14
Transmission extension — remove and installiseal ........... 14
Radial oil seal for torque converter — replace . 16
Radial oil seal for output flange — replace ... e 16
Radial oil seal for manual shifl valve shalt —replace .. 16
Plate clutches and brakes — repk: e 17
Valve body —remove and Install ... 21
Primary pump — remove and install .. . 22
Oil filter screen on valve body — remove and install ... 23
Centrifugal governar — remove and install ... - e 23
Centrifugal governor — disassemble and 8SSEMDIE ... e e 23
Pawl for parking lock — remove and install 24
Accelerator cable —replace PR 24
Spring for accelerator cable — replace ... & 25
Spring for parking 10Ck €am — FEPIECE ... i i s s s 24- 25
Torque corverter — remove and install n Ty P LT 24- 26
Rubber mounts for transmission suspension — replace .. " 24- 27
Automaltic transmission — lroubleshoot ... s i i 24- 28
4 HP-22

Layoul drawing ......... s L2410
PONGE THOWAIDGIAMIG wo5sius v saiana s s v s sy ek s .24 102
Selector lever, throttle linkage and throttle cable — adjust . xF 24- 103
Hydraulic pressure values — CRBCK ... i s .24-
Transmission — remove and install 24-

Exchange transmission — install =
Transmission — disassemble and assemble . i 24- 108

Qil sump — remove and install ....... < i s 24- 115
Transmission exlension — remove and inslall/seal ... 24- 116
Qil pump - remove and install ... S A e R 24- 115
Transmission exlension — remove and install/seal .24- 116
Radial oil seal for torgue CONVEMEr — FEDIBOR . ..o et cms e e e an s 24- 117
Radial oil seal lor outpul Nlange — replace ... 24- 117

Radial oil seal for manual shift valve shaft — replace
Transfer plale — replace
Plate clutches and brakes — repl
Valve body — remove and install
Primary pump — remove and install
Ol filter screen on valve body — remove and install
Centrifugal governar — remove and install
Centrifugal governor — disassemble and assemble ... 28= 130
Parking lock pawl — remove and install
Throttle cable — replace ...
Throttle cable spring — replace .
Solenoids (2ll) - replace

F lator —

118a

Pulee transmitter — raplace
Wire harness — replace =
Torque converter — remove and INBLAIl ... i s .24- 133

Contral unit EH-AEGS i 24- 133a
Automatic transmission - troubleshoot ... s 24- 134
Automatic fransmission 4 HP-22 / EH - troubleshool ... 24- 140
Valve body for 4 HP-22 / EH — troubleshoot 24- 147
AEGS layoul drawing i 4% 24- 14%9a
Wiring diagram for 4 HP-22 / AEG S 24- 150

Testing plan for 4 HP-22 f AEGS ... i it s e e i b e 24- 151



Layout of Transmission 3 HP.22
1 Input
2 Torgue converter

3 PManet gear st
4 Output
B8 CCD 3
2 rJI_" .’.-_-i..-i.
= |
&1 1
1 = T T
E F

530 24 00

1 24 810

Power Flow Diagrams 3 HP-22

1st Gear

Clutch A 15 engaged.

Planet gear carrier baars on one-way clutch F
during acceleration and it cancelled while coast-
ing. With selector lever in position 1 clutch D
also engages in 151 gear, so that engine braking
force can be utilized,

2ried Gear

Clutches A, C* and C are engaged
One-way clutch F is cancelled,
Hollow shaft is fixed with sun gear.

3red Gear

Clutches A, B and C are engaged.

One-way clutches E and F are cancelled.

The entire set of planet gears turns as an unit &t
aratioonf1:1.

Reverse Gear

Clutches B and [ are angaged.

The output shaft's direction of ratation is revers-
ed by way of the locked planet gear carrier,
Power flow 1st, 2nd, 3rd and reverse gears is by
way of emphasized parts.



Tha fully automatic transmission 3 HP-22 s
equippaed with o torque converter and Simpson
planat goar sot

Selector Lever Positions:

Parking

Revverse

MNeutral

131, 2ned and 3rd gears = Drive

15t and 2nad gears; 3rd gear blocked
15t goar; Znd and Jrd gears blocked

24 -2

G 24 (12

Tha engine is started with the selector lever at
Naor P,

In these positions power is not transmitted to the
riar wheals,

With the salector laver ot P o lockong pawl will
lock the transmission’s output thalt moechanically
R -~ Reverse gear

The selector lever is moved 10 D for normal driv-
gy conclitions for lower Tuel consumption.

Early downshifts are possible with kickdown
Selector laver position 2 is for deiving i moun-
tainous regions to svoid unwanted shifts from
2nd to 3rd gear

Besides anging’s braking effect will e better.
Range 1 is for driving downhill where engine
bk is regquired continuusly.

Ranges 1 angd 2 can be engaged at any road
spead,

I eleivimg toa Tost, it will marely maan shifting
up to th poxt higher gear automatically

The torque converter functions as a Tluid coup
ling and 8 torgue boostar, The mpeller (P) turns
ot enging spead and directs tho ail clockwise into
turbiig { T}, When a rangs ix wlested the turbins
mived nput shafi are connacted with set of planot
grars via the clutches, As the gngine spesd in
cridawm tho oil  due to shdape of turbing hilades
will b shurg anticloekwise out of the turlsne inte
the supported stator (L) runiing opposite thoe
wiging direction of rotation and thus it s conduc
ted back 1o impetior with as little disturbance as
possilbile, The back prssurs caused by diverting
dirgction will boost the torgque, The maximum
torgue boost oocurs on g stationary car when on
impallgr driven ar Tull theottlo s forced 1o drive
a stopped urbing

A the road speed picks up the difference in
spoed between impeller and turbine drops until
ratic is 1 ;1. A this pont the stator is releasad
by the one-way clutch and turns in ol Hlow direc
tion of impallar and turbine. As road speed in
cromses furthar or whin car is coasting thae torguae
converter acts as a flurd coupling. Consequaently
when coasting the enging’s braking force cam ba
axploned,

The primary pump is driven at engine spead by
the torgue converter. It has the task of supplying
oil to the torgue converier, the yalve body and
thie clutches.
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Explanation of Hydraulic Valve Body

The main pressure valve controls the pressurs
level in the valve body, As soon as the control
umit is Filled with oil, the supply of oil to the
torque converter 15 released. |1 the dalivery rate
Increasas, any excessive ol s returred to the
primary pump via the intake port

The converter prassure valve has been given the
task of preventing excessive pressures in the
LOrUe CONVErter,

The selector slide valve is oparated mechamcally
by the selector lever. This valve directs the oil
pressure in the valve body to the desired drving
ranga,

The governor detormings in conjunction with
thir shaft valves the shift pomts depending on the
throttle pressure, The governor pressurs is pro-
ducac in accardance with the output shaft's
speod,

IF the governor piston or governor bushing seize
due to dirt, there will be neither upshifts nor
downshifts. Clean governor (sea 24 32 503),

The throttle pressure valve is connected with
the accelerator cable and determines with the
governor the shift points depending on the
throttle valve position.

The locking valves have the task of initizting the
downshifts into the differant gears ragardless of
the throttle valve pasition, Furthar the locking
valves will prevent that other gears are engaged
automatically when salector lever is moved to 1
or 2.

The shift valves determine which gear is engaged.
I the spring pressure in a shift valve is overcomea
by governor pressure, the ol pressure goes to the
clutch valves and shuts tha pertinent clutches.
When kickdown is oparated, the spring pressure
receives more support from the throttle pressure,
Because of this the engine specd must pick up,
50 that the governor pressure can overcome the
spring force and throttle pressure.

The clutch valves and dampers are meant to make
gear shifts as smooth as possible,



2400004 ADJUSTING SELECTOR LEVER,
ACCELERATOR LINKAGE AND
ACCELERATOR CABLE

A) Adjusting Selector Lever

Check tightness of bearing bracket before adjusting,

Selector rod {1) must be attached in bore of selector lever (3} without code letters.

Detach selector rod (1) at selector laver lower section (2),

Move selector laver (3} on transmission to position N,

Prass selector lever (4) against stop (5] on shift gate:

Alter length of selector rod (1) until pin (6} aligns with bore in selector laver lower section (2],
Mow shorten salector rod length by 1 to 2 turns with pin (6],

Attach and secure selector rod,

28 24 200
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282¢ 2

B] Adjusting Accelerator Cabile

Requiremant: full throttla setting correct,

In neutral pesition adjust play (5) te 0.50 £ 0.25 mm (0.020 * 0.010") with nuts {1).
Check kickdown stop (2],

Unscrew locknut [3) and serew in kickdown step (2},

Press down actalerator pedal (4) to transmission pressure point.

Unscrew kickdown stop in this position until accelerator pedal touchgs.

Press accelerator padal (4) to kickdown (final position),

Mow distance (5] from seal (5] to end of sleeve (6] must be at least 44 mm (1.732").
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24000080 CHECKING HYDRAULIC PRES
SURE VALUES

Mount pressure tester 13 3 061 on onging hood
in conjunction with hose 24 D021

Connoct toatar on (ransmmsion
1 Main Proatwurs

Adaptor 24 0 022 and elbvow pipo 24 0023
2 Clutch A

Tt
Aeenloralon
Cahbte Detach
ol anginn Balecton
spwminel 1 3000 L
FEIEm Position | Aoccolerator Lever Pos
Main pros R 1. billm
sure 1 2. Pullegl to kickilown
Main P-un 021 Heako pedal pressed
surn ! PN chovwn
Parking brokoe apgiled
1. ldla
2. Pullesl 1o kickoown
LA

Seo Spocilicationm

frvifailadivan

Corraet ail level with selector levar at P troms
mibksien at oparating tempEralune aned ongina
rurning at.idle spoed

Park ear on lavel growund

Oil lawal af a transmission lving oporating term
perrature should be betwesn both marks
Aamoumt of ol betwean ooin. angd max. ek
approx. 0.4 liter (0.8 pint]

Newdr wipe off dipstick with g cloth logsing lint
trnpwariant!

il Lavel Too High

E moetsive Toam, ail bost by splashing, high term
parature when dooving Tast, oil lost theowgh vent

Walves rottling, Toam, engiog slipging swhen de iy
1J1q M ELE
Gaovral mallunetianing

Alwnys uso Tunnel 24 0 080 10 add ATF.
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A D0 020 REMOVING AND INSTALLING ' i , Loosen screw-on ring 111 several turns,
THANSMISSION ¢ drustalfation
Tighten screw-on ring with Special Tool
26 1 040 after Tinshing installntion
Toghvtening torgua®.

Disconnect battory ground wirg
Unscrow mut (1),

Disconnect accalerator cablo
Frestallatind

Acljust necalarator cablo, soa 24 00 004

Unscrmw center mount,

lastaflation

Prizload center mount forwand by distance A
2 to 4 mm (0,079 1o O1677)

Tightoning torgus®

Band propaller shaft down and pull off of
o laring n

lmpartant!

Suspend propeller shaft lrom car on piece o
wirg

BMW 5280

Rirmow oxhaus) avembly 18 00 020 Drrain ol

Romave heat shield. ferrgacar tari b1

Detach joint die ot transmission, MNover reuse drained ol
Disconnect salector rad (2) frasratlation.

Transmission will have (o be dismsemided if il
hias o burnt odor and is black.

frnigrear bannt]

I transmussion was defective, cloan oil cooler
and lines with compressed air and flush twice
with ATF

Remove ail Tiller tube,

Disconnect ol cooler Hines on transmission
Tightemng torgus®

Installation
Tighten bolts 1o speciled torgue®
Adjust wlector lever 24 00 D0D4

frsrallarion. Ramowe cover (2]
Replaco stop nuts,

Tighten nuts to specified torgue® with a stand
ord 10 mm socket pnd torgue wrench

ferypraar faead f

Only tightan nuts (niver bolts) to avoid striss
in jaint disc,

* Beo Spocilications il A p_.f * Son Spocitications
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8
Detach heat shield. tenportant!
F."I Make sure torque converter is positioned
correctly prior to installation of transmission
! Drive tabs must be below case edge by distance

(A) = approx. 30.5 mm (1.2017).

Unscrew bolts.

Pull out speed transmitter (1} and referance
mark transmitter [2).

Important!

Check installed position don’t mix up plugs.
Install spoed transmitter (1), black plug facing
gear ring, and reference mark transmitter (2],
plug with gray ring (3} facing pin (4).

I mixed up, enging cannat be started,

Engine will not start when plugs are mixed up.
Installation:

Check O-rings, replacing if necossary.

633 24 02 Insert transmitter with Molykote Longterm 2,

Irstaliation:

Inspect drive plate for breaks and craces, re-
placing if necessary,

BMW 528e:

Hold fywheel with Specal Tool 112 170,
Unscrinw expansion bolts.

Impartant!

Replace expansion bolts and install with Loe-
tite Mo, 270,

Only coat threads.

Clean tapped bores thoroughly,

Tightening torgua®

Remaove grill,
Disconneet torque eonvarter on drive plate ot
four points,

BAMW 533::
' Hold fiywheel with Special Teol 11 2 160.

Support transmission with Special Toaols
230 000 and 00 2 020.

Detach cross strut on body.

Lower transmission to front axle carrier,
Tightening torgue®,

50 24 41

Detach transmission from engine,

Pull transmission off of engine, pressing off
Torque converter at same fime,

fempartani!

With the transmission attached the lifting
fixture may only be moved in completely
lowered stata.

* See Specifications



24-8a2

2400040 INSTALLING RECONDITIONED
TRAMNSMISSION

Remove transmission 24 00 020.

Impaortant!

Always clean oil cooler and hines with compressed
air and flush twice with ATF prior to installing a
reconditioned transmission.

Transmission code® on data plate,

Take off transport holder (1).

Transfer linkege (2),

Important!

Linkage (2} must be attached in bore without
code letters of selector lever,

Mount spring clamp from top to bottom,
Mote plastic sleava,

Transter cross member (3] and exhaust
carrier {4},

* See Specifications
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24 00 08B0 DISASSEMBLING / ASSEMBLING
TRANSMISSION

Pull out sealing sleeves with Special Tool
24 2 050,

Remov transmission 24 00 020,

Remowe torque converter 24 40 000,

Mount transmission on asembly stand in con
junction with Specal Tool 24 0 150,
fmportant!

Tighten bolts only finger tight to provant
damage on transmission case,

A) Disassembling
Detach oil sump,

Engage parking lock.
Apply Special Teol 23 1 200,

Unserew collar nut with Special Tool 23 1 210
Pull off output flange.

Disconnect exhaust bracs.
Detach transmission extension

Detach valve body,
Unserew Torx bolts with Special Tool 00 2 100,

& 00 2 100
LY

.. EIELLE

Loosen nut (7] and unscrew stud (B} by about
3 turns,
Pull off gowarnor.

Remave circlips,
Remove springs (3 .. 6).

1G24 04 |
IL
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Dietach converter bell housing with intermediats
plata.

fmpariart

Thrust washer (8], needle bearing (10) and
angled disc {171)

Pull gut cluteh B with two locally made hooks
See sketch for local manufacture.
Dimensons in mm,

Remove input shaft with clutch A, Remove circlip (18],

Remowve plate carrier (12} for cluteh A with
plastic thrust washer (13} and matal thrust
washer (14],

Pull out entire packot of parts,

Centering plates (1), clutches C°, C and D (2],
planet gear ot with output shaf (3]

femypear tanne

Parking lock must not be engaged,

{mpartant!
Thrwst wishaer {19), needle bearing (20) and
angled disc (21},

Remove circlip (15).
When removing clutch B, cover (16) and seal
{17} will also be pulied out,




24 11

Pull centering plate (1), elutch packet (2) with
clutches C | C andl D off of output shaft (3]

Tmpartane!

Keys must bo centered in groove of cylinder
Parking lock must not be engaged.

Insert entirg outpul packet into IranNsmisson
case that the 4 o1l bores in output packet align
with bores in undersede of transmission case

Remowe 18t of planet gears with sun gear shaft Insert circlip (5).

Impartant!
Meadie bearing (22) and thrust washer (23),

B) Assembling Install clutch B,

Detach governor {lange,
Replace gasket {1},

Install seal (6) and press in against stop with
support disc (7).
Insert circlip (8],

Install angled disc [2) with grease, angled side
on output shaft,
Install needle bearing and thrust washer on

output shaft.




Install plistic thrust washer with grease so that T
tabs engage i oponings of cylinder A

Stick thrust washer (9) and gasket [10) on con-
wvertar ball housing.

Slide converter bell howsing on to input shaft a
SBCUME,

Stick metal thrust washer in plate carrier with
grease,

Check axial play of input shaft,
Specifications: 0.3 .. 1.5 mm (0.012 ... 0.059""

Install plate carrier (6) in clutch A by turning
back aad farth shghtly,
Install clutch A in transmission cas,

Compress piston rings shightly and then shde
gavernar on 1o govarnar Tlange.

Pmportant§

Punch mark (1} on output shaft must be aligned
with apening (2} in governor hub,

Securs governar.

2034 010

Mount angled disc (5] on input shaft with collar
facing needle bearing (4],

Lubricate sealing lip of radial oil sesl with ATF
Attach transmussion extension and output
Tiange.

Install collar nut with Curil K 2 or Loctite 572
Tighten collar nut 1},

Place lockplate on nut and lock in groowe of
output flange.

1 500 Specifications for tightaning torgue



24-13

Priess in 4 sealing sleeves against stop with o suit-
able mandrol,

Align valve body with Special Toal 24 3 050,
When spacial tool is not available, check that
distance fram valve body housing to pin i
throttle pressure piston is 11.5 mm {0,453}
Tighten valve body bolts in this position

Tighten1] Torx bolts with Special Tools

Install and secure springs.
00 2 100 and 00 2 050,

Both short springs (1 and 2} will be on selector
lever @nc.

530 J-‘i r||_.1

Place gasket on oil sump.
Install magnets {1 and 2}
MNote installed position.

Imstall valve body that clip on sebector sliding
valva can be engaged in operating arm of pawl,
This requires tightening transmission cabla
slightly 5o that throttle cam will not interfera
with throttie pressure valve,

Tighten oil sump mounting bolts with brackets.

Tighten valve body bolts only finger tight.
Short leg of brackets presses down on ol sump.

___#"fi G 24 OF7 1 goq Spocilications for tightening torguse
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2411 000 REMOVING AND INSTALLING
OIL SUmP

Drain oil,

lmportane!

MNover reuse drained ol

Insialfatign

I oil smells burnt ored is black, the transmission
will have to be disaswembled

Park car on level ground.

Correct oil lavel with selector lever at P, trans
mission at operating temperature and enging
running ot sdie speed,

Ol laveel of transmission having operating tem-
perature should be between both marks.
Amount of oil between min, and max. marks:
approx. 0.4 liter (0.8 pint)

il Level Too High:

Seripus foaming, oil lost by splashing out, high
temperature when driving fast, oil lost throwgh
vent.

0il Level Toa Low:

Valves ratthing, foam, engme shpping, gencral
malfunctioning.

Always use funnel 24 0 080 1o add ATF

Disconnect ol filler tube on oil sump,
Detach ol sump.

Instaliation;

Maount oil sump with brackets in such & manner
that short legs of hrackets exart force on oi
sump.

frmpartant!
Place magnets |1 and Z) in oil sump,
Mount gasket (3],

2411050 RAEMOVING AND INSTALLING/
SEALING TRANSMISSION
EXTENSION

Hemowe exhaust assambly 18 00 D20
Remove heat shebd

Detach propeller shaft at transmisson
frsratiarian

Tighten bolts to specified lm’ql.u’;-”

etach cantor hearing

Tt it sisen

Pretosid center bearning forward by distance (A
Zmm (00797}

Push peropeller shaft wogethar ot shde, bemnd

down and pull off ol centering pin.

Fersrafial i

Algn propelbier shaft with Special Tool 26 71 0310

(see 26 11 000}

Remowve lockplate
Instaltatean
Lock lock plivte in groove of outpet flange,

Engage parking lock

Apply Special Tool 23 1 200,

Unscrew collar nut weith Special Tool 23 1 230
Pull off output flange.

fngtallatem

Install collar nut with Curil K 2 or Loctite Na
572,

Tightaming torquel),

1 Soe Specilications
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Support transmession with Special Tools
23 0 000 and 00 2 D20,

Rémove cross mamber.

Lower transmission

Detach tronsmission axtension

Loasan nut (4) and unscrew stud (5] by abouw
3 turns,
Pull off governor.

Installatign,

Compoess prston fings shghtly and push gover
nor on to governor flange

lrmportant!

Punch mark (1) on output shaft must be align
gd with opening (2] in governor flange.
Mount govrnor.

Detach bearing flange,

fmporctant!

Angled disc (5), thrust washer {6} and needle
bearing (7).

Reploce gasket (8).




2412007 REPLACING RADIAL DIL SEAL
FOR TORQUE CONVERTER

Engage parking lock

Apply Special Tool 23 1 200

Unserew collar nut with Special Tool 23 1 270
Pull off autput flange,

Instalistion;

Inatall collar nut with Cunl K 2 or Loctite 572,
Tightaning tmqm”

Remowe and install torgque converter 24 40 000,
Remove radial oil seal,

fngrallation!

Lubricite sealing hip with oal.

Knock in radial oil seal to Tt teght with Special
Too! 24 1 060,

Ramown radial oil seal

dnstaliaton.

Lubricate sealing ip with ATF

Knock m radial odl seal 1o lit tight with Special
Tool 24 1 060,

24 12011 REPLACING RADIAL OIL SEAL
FOR OUTPUT FLANGE

Remowe axhaust assembly 18 00 020
Remaowit haat shiald

Detach propeller shalt ot transmission.
Instaffarion

Tighten bolts to specified torquall

2412101 REPLACING RADIAL OIL SEAL
FOR MANUAL SHIFT VALVE
SHAFT

Detach center beaning,

Tesraliation,

Preload center beanng forward by distance [A)

= 2 mm (0.078").

Bend down propeller shaft and pull off of cen
taring pin,

Trstaliatiomn,

Algn propeller shalt with Special Tool 261 030
(s 26 17 DOO].

Dutach selector lever (1) on transmission,

Remowe radial il seal 12]
trastaliatran

Lubricate sealing hp with ATF
Enock i radial o1l smal fhush

Remove lockpliate
Ingtaflation
Lock lockplate in groove of output Tlango,

W Gan Snocificatinn LU Spocifcations
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2423020 WREPLACING PLATE CLUTCHES tnstallation.
AND BRAKES Raplace G rings (5 and B

Drisassemble transmission 24 00 DED
Cluteh A

Push out inpun shatt (1)

Chack O ring (2], replacing if nocessary

SR 74 035

Homowve plates.

Installed Order!

1 Spring platis (twal

2 Outer plates (six)

3 Lined plates (fiva)

4 Plate carries

frsratlae e

Place new lined plates in ATF having temperatu
af 709 C {1587 F) for about 20 minutis,

Compress clutch packet and remove circhip (3)
Take off plate carnies (4]

38 34 GO% B 34 nad

Lift out plate packet and diaphragm sprng. Place duplragm spring in input shalt housing
that curved surlace Teces down

Insart plate packet with plate carrier.
Comjpross chunch packet and insert circlip.

2824 010

Press out piston for clutch A by applying com
pressed air o1 ol bore,

FAra 0N
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Clutch B
Remaowve circlip (1)
Remove outor and lined plates

Band open lackwashar (2]

Push down diaphragm spring with Spacial Tool
24 2 030 and remaove circhp (31

Installation

Replace and lock lockwasher

Imsert diaphragm spoing with curved surface
tacing up

Prest aout puiston for clutch 8 with compressesd
mir applad 0 ol bory

a0 24013

Check O fimg (4 and 5 raplacing b sy

Trvstndbed Ciredan
1 Churar plates T8 mom 0071} (e
2 Linmd platey [Tour
3 Erd platee 4% oo [0 1587) lrsna)
Frenpar faet !
Irised t owiel 1;1,.1|. wielh |‘n...|||r! giE|E 1.:|_|||r| Iururiil
frlivtm
4 Houung
frgtallation
Plecn nimw lined plitees im ATF b TR L Te LT
of 707 € O15R™ F | tor about 200 minutes

LR FILL ]

NG

Clhuteh 0

Tea ek e srcsinllatinn easins, ingort antics itk ot
] in a peeca ol pipe with an mada da, st 29 mo

nod clamp in nowge (29 mm = 1 743"

Lt aaf? condaring plate (50

Ramawn putar o glates and ane sy ol

A3 34 a7

Pk ehtnares of il agm agerineg wsoth Spacial T
28 2070 e T HE Gttt eetainang Fong

Jegtallatsg
Irsrt elephengm e with saeesd warface
i

aning up

Proas nut petan for duteh T with compesiosed
ur appled o aal Bre

refallat

Chack Chrmgs (@ and 1) raplacing of necawir

okl L |



28 T4 074

28 24 01

24-19

togtaliareem

Imtall oneway clutch (B) that bant awer tate ol
holdm are visibln from abowe

Irstallod COrdor

B Chior platoes [twol

F Lnind plates [twal

Ploce nowy Tinad plates in B TF having temporn
tare of 707 C 1158 F) foe sbout 20 minutes

Cluteh €
Famove outer and hnad plates

Push down diapheagm sprng with Spacial Tool
24 7 030 and 108 out aphit retaoing rieg 121
Trss il latinan

lorall dimphiagim ypring wil by curwinl surtnce
Tacang up

Prass out prston for clutch C by applying com
prossoed air i ol Brore
i Pl Frear

Cohwrck O wirmgs (3 o A, roplacing il narcmidary

a0 T4 0

Tristalled Cheoler

2 Outar plates 1.8 mm (0.0717] (twa)

3 Lined plates two)

A4 End plate 4.5 mm (0. 1777} {one]

Frnpaeae tarpt !

Tratall anid plate with growmd wdo Tecing linesd
plate,

Frastadlaticeen

Placo niw D platis im ATF hawing tampara
pe of 707 € (1682 F) for aboul $0 mimutm

Cluteh 1
Lilt eluteh wnit with elutch [ aoll of planet gear
ik

Hemsown coclip (1)
Fomown airter gl lineed palintin

Popsli sl clinpliesigin spiring with Spool Tewl
24 2 030 el reoows circlip 13

frentinllaforee

Install aliagdagin sprang weth corvmd v oo

(L THT TR



aF M 020

4

24 - 20

Pross out piston Tor elutch D by applyimmg oom
pressed air in odl bors
frtaliatscini

Chock O rings (3 and 4), replacing of necescary

Inatallod Order

2 Dutor pintes 1.8 mm (0.07717) (lour)

3 Linax! platas (four]

4 End plate 45 mn (D777 {onae)

trmpacar et

Instatl e plate with ground sde Tacing hraed
plate

fragtabiatinn

Placa rorwy lirvsed platis on ATF hiawing temipara
ture of 7O C (1587 F) lor about 20 munutes
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24 30000 REMOVING AND INSTALLING
VALVE BODY

Hiverave mil Al 24 11 000
Remowe valve body

Freg bbilnt eizes
Tighten 1! Tarx bolts with Special Tools
(0 2 100 and 00 2 060

=30 24 G117

Frestatlatenn

Install valve body that chip on sloctor valve
can be engaged o aperating ann of pawl

Thies will require pulling the transmassion cialsle
shghitly so that adcelerator cam 12} canmod inter
lere winth throttle prossure valve [3)

U g Spocilications

G 24 108

Tighten valve bady bolts anly Tinger tight
Abgn valve body with Specisl Tool 24 3 050
I this special tool i not avinlable, chick that
dhistares from valve body housing 1o pen in
throtibe pressure poston o Y15 mm (046537
T

an wiber Doy Dalts
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2431000 REMOVING AND INSTALLING
PRIMARY PLUMP

Remove torque canverter 24 40 000
Take of f convarter bell housing with intermiedi
ate plate

lestallation
Mount angled dise (1) an mput shalt with collar
facing needle bearing (2],

Hioled thrust washes 13 on convorter ball howsing

with grease.,
Replace gasket (d)

Detach intermediate plate on converter bell
housing.

Loosen both opposite bolts by only several
turns

Dusconnect primary pump on convertir bell
housing by applying several light knocks
Unserew bolts and take off primary pump

Ingtaliotson:
Lift off intermediate plate (5)
Replace gasket [6).

=5 ,A:um

IR 24 OF2

.
-,

Installatarmn

The primary pump, consisting of pumgp body
(7}, bollow gear (B} and impeller {9), may only
be replaced as an assemhbly,

Check O-ring (10, replacing of necessary

Install hollow gear (83 and ipaller [9), that
punch mark fpoes up,

Chack radial play 1) botween drven goar and
pump body
Turn gear 3607 for this purposs

Check axml p!ay” of bath gears Lo lace surfaca
with a depth mcrpmater

Check primary pump for perfect light running
with Special Tool 24 3 140,

This tast must be repoated after installation of
imtarmadiate plate.

W Sen Specifications
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2431 150 REMOVING AND INSTALLING
DIL FILTER SCREEN DN VALWVE
BODY

Remove oil sump 24 11 000,

Deatach o1l filter screen

Installation

Clean oil filter screen

Replaca ol Tilter sereen which s starting to gum
up wiith & burnt brown rasin

Tightening torgue]

Instaltatamn

Tighten) Torx bolts with Special Taols
00 2 100 and 00 2 050,

Replace oil Tilter screen {s0e Group 00)

1) 500 Spacilications

;

207401

% 1
1 56 Tpda 4
Y r..:. g“'h;Bou

2432000 REMOVING AND INSTALLING
CENTRIFUGAL GOVERNOR

Ramove transmission cover 24 171 0560
Unscraw ot | 1) and stud (2} by about 3 turns
Pull of1 govarnor

frug Fadir oo

Compress peston rings Lightly and then slide
governor on to governor Tlange

ferepparrtaret ¥

Punch mark {1} on output skalt must align
with opening {2} m gowsnor flange.

SeCure governor,

24 32 503 DISASSEMBLING [ ASSEMBLINC
CENTRIFUGAL GOVERNOR
GOVERNOR REMOVED

Take off cover (1) from housnng {2,

Lift off circlip (3} and remove wosher (4},
Remowve governor miston {5}, spring 6] and
governor bush (7)

fastaliation

Gowverrnor prston must shide in governor bush
easly

Replace circhp (3],
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24 34 000 REMOVING AND INSTALLING
PARKING LOCK PAWL

24 34 100 REPLACING ACCELERATOR
CABLE

Disconnect accelerator cable and detach on
halder

Remaowve valve body 24 30 000,

Bemowe transmission cover 24 11 050,

Litt off circlip and réemove washer (2),
Disangage spring (31 and pull off parking lock
cam (&)

Remove ol sump 24 17 000,

Set selector Fever to N,

Push accelerator cam forward and disconnect
cable on cam,

Disconnect spring (5) and push out pin (B) from
inside 1o outside or pull ouwt,

frstallatian: Push out sccelerator cable from housing upware
Press in pin, pushing spring 15) and pawl (7) an
to pin.

Straight end of spring faces up on transmission
case.

Front end of spring is behind pawl at left.

Prass néw acoelerator cahle into case until re-
taining tabs engage,

Connect nipple an accelerator cam.

Apply Special Tool 24 3 050 betwean valve
body housing and throttle prossure switch.
Push accelerator cam against throttle pressure
valve.

Attach front énd of spring on night pawl sidi.

36 24 08

530 24 122



Mowve accelerator cable to installed position and
attach on holder (1),

Tighten cable, 1
Squeeze loose lead seal on cable firmly ot distance | 00
(Al =0.25 ... 0.50 mm (0.010 ... 0.020"). *
Adjust accelerator cable 24 00 004

REPLACING ACCELERATOR
CABLE SPRING
VALVE BODY REMOVED

24 34 701

Detach selector lever (1) on transmizssion
Disconnect aceelerator cable,

Knock out pin [2) in position N,

o AT N w Rfure
S

n

630 24 130

E
™ 630 24 126

Pull out selactor shaft far enough that spring
(3} can be remowved.

Instalfation:

Short leg of spring i connected on accelarator
cam (4)

Place long leg of spring in groove on housing
Install gear selector lever,

Preload spring with accelerator cam (4} by tumi
anticlockwise one turn.

Connect acceleratar cable and lock pawl with
pin (2],

REPLACING SPRING FOR PARK
ING LOCK CAM
VALVE BODY REMOVED

24 34 703

Life off circhp (1] and remove washer (2}

Remove spring {31,



24 -26

20040 001 REMOVING AND INSTALLING T
TOROUE CONVERTER

Ramove and install transimouon 24 00 020
Pull torque converter aut of primary pumgp
carafully with Special Tool 24 4 D00
fimpartarel !

Escapoyg ATF

EIL T REL

Frgdallation

Chack tormgue converter for eaks with Spocial
Tools 24 4 041, 24 4 042 and 24 4 D62,
Testing pressure: 0.5 bar {7 psi)

lempartant!

Alwarys usn apecial tool holder 1o ovoud acei
dants,

Replace torque converter, i bearing surlace an
convarter shaft is damagodd

Replace torque converter, if stotor (L) or tur
§° bing (T) cannot be turned by hand,

Guide opanings on convorter into primary pump
carglully under slight pressune, using Special
Tl 24 4 000 va help

fernpwartaeid

Don’t damage convertar bearings pned seal winle
guitling in,

Convertar i n corroct invtalled position when
driveo dogs (A) am below coso sdgs by approx
305 mm {12017},

Check torguea converter iratalled in cor

Eragira andl transmission oll must have operating
tomporat ure,

Enging must dewvelopa Tull power,

Strt angino,

Apply parking beake and depress brake podal
firmiy

M sdactor lover to B or 1.

Prass to accalerator pedal to full throttle

Faad stall spead 11 on spesdometor.

lerapacartiniil !

Don't test stall spood longer than 10 seconds 1o

privent damog Trom e xceugive heat

Stall Spoed Much Higher Than Specified 1)

a) Insufficient oll in commrte  correet ol level

b} Ship in clutches - chock clutches.

Stall Spoed Much Lower Than Spocified 1)

a} Engine powers insuffisient - check engine

I3} Convirter or pump defective - replace comwer
Ter or chick pamg

Torque canverters cannal bo cleansed with stan:
dard workshap equipment and must be replaced
in the case of transmission damsge or torm ol
filtar scroons

Canverter code 1)

UL Specilicationg



24 71001 REPLACING RUBBER M{]UNTg4
FOR TRANSMISSION SUSPEN
S10M

Support transmission with Special Tools
2370 000 and 00 2 D20,
Remove cross member (1)

Lowaer transmission and disconnect rubber
mount (2}

] I JJ

: “m 242 -5_|
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TAQUBLESHOOTING AUTOMATIC THANSMISSION 3 HP.22

Condition

Cause

Correction

Shift points1] too high

al

Accelerator cable maladjusted

Adjust accelerator cable 24 00 004

bl Governor bushing seized bl Chean or replace governor 24 32 000
o} Governor puton rings deloctive or worn ¢l Replace piston rings 24 32 000
d} Throtthe prssurs valve malfunctions d} Raplace valve body 24 30 000
el Shift vabves jammed el Replace valva body 24 30 000
Shift points1) toa low a)  Accelerator cable maladjusted a) Adjust accelerstor cable 24 00 004
b} Governar bushing seized I3} Clean or replace governor 24 32 000
¢} Throttle prossure valve mallunctions ¢l Replace valve body 24 30 000
dl Plastic balls in transfor plate leak d} Replace valve body 24 30 000
Shift points too high or too low and also shift movaments a) Clutches Cand C* for 1 2 shift damaged al Replice clutehes Cand C 24 23 080
too long and too soft b} Chuch B for 2-3 chift damaged Iy} Replace clutch B 24 23 080
Mo kickdown shifts’ al Accelerstor cable maladjusted al  Adjust aceelerntor cable 24 00 004
bl Valve body maladjusted bl Adjust valve body 24 30 000
c] Throttle pressure valve stuck ¢l Reploce valve body 24 30 000
d)  Plastic balls in teonsfor piate leak d} Roplace valve body 24 30 000
Selector lever cinnot be moved to P al Salector linkage maladjusted a) Adjust selector inkage 24 00 004
bl Locking mechanism defective b} Repair locking mechanism 24 34 000
Parking position cannot be taken out al Parking lock pawl! caught in teeth of output shell a} Replace parking lock pawl 24 34 000
bl Excessive fuiction in parking lock mechankam 13} Repair parking lock mochamsm 24 34 D00
Parking position does not hold {slips) al  Selector linkage maladjusted . a)  Adjust sefector linkage 24.00 004
Mo forward or reverse drive al Ol volume msufficient o) Carrect oil level
bl Pump drive defectiva b} Replace converter and pump 24 31 000
¢l Driva plate brokee ¢) Reploce drive plate
d} Parking lock pawl stuck d} Replace pawl 24 34 000
@] Clutches A and B defective o) Disassemble transmission 24 23 020
Mo forward drive al Selector linkage maladjusted o) Adjust seleator linkage 24 00 004
bl  Clutch A 'defective or oil loss in Teed ling b} Replace clutch A 24 23 020
Mo reverse drive al Selector linkage maladjusted al  Adjust selector hinkage 24 00 004
bl Clutch B or D defective b} Disassemble transmissaon 24 00 0BO .
e} Cluteh valve and damper B mallunction el Replace valve body 24 30 000
dl Oil level insufficient; pump cannot draw n ol dl Correct o level

1) 8ea Specifications
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TROUBLESHDOTING AUTOMATIC TRHANSMISSION 3 WP .22

Condition

Cause

Correction

Shipping or shaking when moving ofl i reverse gear

al)
L]

Clutch B o¢ D damaged
Heavy ol los in fesd line 1o B o 13

No drive in R and 2nd gear

Shilt walve smaod in 3rd goar positcon

Hard engagament joht or definite doulile knock wikmn
anfaging raverse

]

Dampor B dolective ar wiong cover s

al
Ll

Draremble tranumnuon 74 00 080
Dvsrvaemble transmisspn 24 00 080

Repkica valwe hody 24 30 000; if oil pan has abwauon,
disassamble trandimission 24 00 080

Replace valve body 24 30 000

Car eannat ba started in N

al

Transmission switch dedoctivo

ol

Reploos tremmssson switeh 61 31 260

Car creeps or runs in &

a)

Seloctor linkage maladjustod

Addjum seloctos hinkage 24 00 004

i) Cluteh & discharge 1oo towly b Disssembile tranamasion 24 00 080

e} Chuneh A dafective (bonded) ¢} Diwssembile tranamission 24 00 080
Dieiwe only in 151 gear when in D a)  Shilt valve 1- 2 jammed ] Replace valve body 24 30 000

b} Gowernor bushing weired b} Clean or replace governos 24 32 503
Drive only in 19t and Znd gear when in D a) Shift valve 2 3 jammed al Meplace valve hody 24 30 000
Dirive anly in 2nd gear a)  Shife valvas 1 2 and 23 jammisd al Replace valve body 24 30 000
Drive anly in 3rd gear o) Shifvvalves 1 2 and 2- 3 fammisd ] Replace valve body 24 30 000

bh Gowarnor bushityg seized b} Chlean ar replace governor 24 32 503
Drive in N a) Seloctor linkage matadjusted al  Adjust solector linkage 24 00 004

b} Clutch A (forward) bonded b) Disassomble transmusion 24 00 080

e} Clutch B (roverse] bonded ¢} Disasemble transmision 24 00 080
No braking effect from 151 gear in 2 or 1 a) Clutch valve and damper D delective 8] Heplace valve body 24 30 000

b} Clutch D defective b} Replace clutch [ 24 23 020
Mo braking effect from Znd gear in 2 or 1 a) Chutch C° defective al HAeplace clutch C° 24 23 020
Tranamission shifts too sarly for manual downshift from o) Locking valve pressura too hegh o) Replace valve body 24 30 000
2 to 1 (above 80 km/h ar 50 mph) bl Pressure lass in governor pressure loed betwem b) Dismsamble tranamission 24 00 080

govirnor and shift valves

Tramimission shifts oo late for manual downshift from al  Locking valve prassure too low a} Replace valve body 24 30 000
210 1 {below 40 km/h ar 25 mph) b} Governor pressure too high L} Diznssamble trapsinission 24 00 080
Stall spoed 1] 100 high in forward al Cluteh A or 15t goar one-way clutch shign a) Disassarnbile transmission 24 00 DB
Stall speed) 100 low in forward al Enging power output insufficient al Check engine tuning

bl Converter one-way clutch defoctive b} Replace converter 24 40 000

11 see Specifications
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TROUBLESHOOTING AUTOMATIC TRANSMISSION 3 P22

Caust

Correction

Grnghing thifts

Accolerator cable detached or maladjusted

Attach or adjuit acceterator cable 24 00 004

b} Ol volume insullickent b) Correct oil volume
c) Throttle presiure valve sized el Replacs valve body 24 30 000
d) Clutch A defective d} Disawamble trammision 24 00 080
Grinding shifts from Tst to 2nd gear a) Clutchin C and C* slip al Dusassemble transmisign 24 (6 080
bl Clutch valve and dampar G malfunction bl Disassemble transmission 24 00 080
el Accolorator eabile detached or maladjusted el Attach ar sdjust necalerator enble 24 00 004
dl Ol volume insufficlont dl  Correct oil lovol
ol Throttle pressure valve soizod al  Roplace vilve body 24 30 000
11 Ono-way cluteh F defoctive 1} Disassrndilo transmizaon 24 00 080
Grinding shifts from 2nd to 3rd goa ) Cluteh B Wips a} Replace clutch B 24 23 080
b} Acoslerator cable detached or malsdjustiod b} Arntach or sdjust sccelerator cable 24 00 004
¢} Ol volume invullicient ¢l Comect oil lewel
dl Oil prevsure oo low d} Dimusamble tranumasion 24 00 080
o) Theottle pressure vadve seized o} Replace valve body 24 30 000
1l Oreway clutch E defective 1l Disassemble transmission 24 00 080
Jrdd gear slips a)  Clutch B shis al Disassemble traramission 24 00 080
bl Accolerator cable detached or maladjusted bl Artach or sdjust accelorator cable 24 00 004
e} Ol valume insuflicient cl Correct ail leval
il Ol prosavre too low dl  Driaassemible tranamission 24 00 080
gl Theottle prassure valve soized ¢] Roeploce valve body 24 30 000
Stall :pllﬂ” toa high al Ol volwme insulfficeent o) Correct ol lowal
by} Engagod elutch ilips b Diacsembile transmission 24 00 080
e Onoway clutch F or G ships ¢} Disassemble transmission 24 00 D80
Stall speed 1) oo low al Torque convorter delectie al Replace converter 24 40 DOO
b} Enging pawer output irduflicien h) Check enging tuning
Trammizion wibrates when moving off quickly a) Cluteh A defective a} Replace cluteh A 24 23020
) Propelier thalt center bearing defective b) Replace conter bearing 26 12 501
) Oneway clutch F or G dofoctive e} Disassamble transmisuon 24 00 080
Tramsmission shifts hard or down al  Accelerator cable maladjusted al  Adjust accelerator cable 24 00 004
b} Clutch A defective bl Disassembile transmission 24 00 080

1) gee Specifications
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TROUBLESHOOTING AUTOMATIC THANSMISSION & HP.22

Condition

Caue

Corroetion

Whining depending on spoed and load

al

Propeller shaft center beanng dofective

Replace conter boarmg 26 11 501

b} Nesdle bearing in trammisiion extension defoctim bl Replace transmission sxtension 24 11 050
Rattling moise in neutral a) Dwive plate broken a)l Roplace drive plate 11 22 051

b)) Welded converter drive dogs broken ofl b} Replace convertor 24 40 000
Grinding noise in neutral, disappearing when accalorating in N o} Valve chatter in valve body al Carcect oil lavel

ta} il pump taking in air bl Tighton valve body mounting holts,

Check gaskot 24 30 000

High pitch noise in all swlector lever positions a) Suction noise of ol pump al Check tghtnes of vilve body. Tightening torgus?)
b} Suction noise of valve body bl RAeplace valve body 24 30 000
il on converter bell housing n) Shafy weal defective o} Replace shaft sonl 24 12 001
i} O-ring in primary pump body defective b) Replace O-ring 24 31 000
el Convortor leaks ot wobdod seams el Replace convertoer 24 40 000
d} Plugs loak dl Replace wals
Seratching or chirping noiue in all selector lever positions al Ol level too low al Corract ol laval
lr} Suction noise at valve body bl Replace valwa body 24 30 DO0Q
il on output flange w}  Shoft seul defective ] Replace shalt soal 24 12 011
b} Cutput flange leaks ot threacs bl Inatall collar mut with Curil K 2 or Loctite No. 572
Breather leakage n) Ol bevel too high ol Corrdct ol lavel
Is) Wrong type of oil {excessive foaming) b Replace ol
gl Bresther defective el Replace broathor
d) Breather mounted incorrectly d] Hemove transmission extension. Position breather
correctly (opaning faces left when looking forward )
e} Ouing m breather defective el Replace Oring

1) gee Specifications
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ZF 4 HP 22 Layout Drawing
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ZF & HP 22 Powner Flow Diagrams

Clutehes 4 and 11 are angaged.

Front planat gear carrier of gear set 9 supports
on oneway clutch 15 dunng aceeleration and
15 camealled while comsting,

Planet gear se1 10 rotates as a block,

In selector lever position 1 clutch 8 is also
angaged in 15t gaar, to have angine brake,

Clutches 4, 6, 7 and 11 are engaged.
One-way clutch 19 15 cancelled.

Hallow shaft is fiscod with sun gear of planet
gaar set 9.

Planetr gear set 10 rotates o5 o hlock .

Clutches 4, 5, 7 and 17 are engaged.
One-way clutches 16 and 16 are canceiled.
Planet goar sets 9 and 10 rotate as a block at
ratioof 110 1.

Clutches 4, 5, 7 and 12 are engaged.,

One-way clutches 14, 15 and 16 are cancelled.
Plans gear set 9 rotates os o block.

Haollow shaft s fixed with sun gear of planet
gear set 10,

Torgue converter 3 is locked by clutgh 2 as
from a certain rond spead.

Clutches 5, 8 and 11 are engagad.

Output shalt's direction of rotation is reversed
via the hetd front planet gear carrier of gear set
9.

Planet gesr set 10 rotates as a block,
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2400006 ADJUSTING SELECTOR LEVER,
THROTTLE LINKAGE AND
THROTTLE CABLE

/

73324 246

A} Adjusting Salector Lever:

Mave selector lever (1) to P,

Loosen nut (2).

Push lever (31 forward [park position).

Push cable rod (4) opposite forward direction,
Clamp cable rod (4]} with nut (2],

Tightening torqua: 10 to 12 Nm (7.0 10 8.5 ft. Ibs.).



B} Adjusting Throttle Cable:

Requirement: full throttle adjustment correct,

Adjust play (S] to 0.50 = 0.25 mm (0,020 £ 0.010") with nuts (1) in idle position,
Check kickdown stop (2).

Loozen lock nut (3) and screw in kickdown stop (2],

Push down eccelerator pedal (4) to transmission pressure point,

Unseréw kickdown stop in this position, until it contacts the accelerator pedal.
Push down accelerator pedal (4] to kickdown (final position}.

Now distance (5] from lead seal (5) to end of sleeve (B) must be at fesst 44 mm (1.732").

24-104



24-104a

Type 524 1;

B Adjusting Throttte Cable

Requirement: ergima running adjustment correct

If applicable, adjust engine running - see 13 00 050

Temperature dependent idle speed boost activated,

This means: operating lever (5) must rest on idle stop (6]

Adjust play 15) 10 0.50 £ 0.25 mm (0.020 & 0.010") with rwts (1)

Check kickdown stop 12)

Loosan nut (3} and screw in the kickdown stop (2}

Press the accelorator pedal (4) to the tramnussion pressurs point.,

Unserew the kickdown stop in this position until it touches the accelarotor padal
Priss the scosleratar padal (4) 1o kickdown (final position)

The distance (5]} from lead seal {7) 1o pdjusting screw (Bl must now be ot least 44 mm (1. 732"')
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24-105

2400011 CHECKING HYDRALLIC
PRESSURE VALUES

Connpct hose 24 0 021 with presiure testar
13 3061

Remove pertingnt plugs for testing
1 Pump prassura

2 Clutch A

3 Converter prassure

Al Pump Pressure:

Install scdapter 24 0 070 with wal on
transmisgion.

Connect slbow pipe 24 0 023 in conjunction
with hose 24 0 021,

B) Convarter Prossure:

Install adapter 24 0 030 on transmission,
Connect elbow pipe 24 0 023 in conjunction
with hose 24 0 021,

733 24 280

133 24 064

Test Pos. Gear Speed (rpm)  Bar

Pump O 1st 700...1000 6.0..7.5
press, 2nd{ 3rd
and 4th  app. 4000 4.6..58

R raverse  700..1000  11..13

Conv. D 41h convertor max, 0.7
prass, locked

Corréct ol leval in selector lever position P with
transmission at operating temperature and
enging running st idle spead.

Car parked on level floor.

Tha oil level of a transmission at oparating
temperature = approx. 80° € (1752 F) must
be betwean both marks,

Amount of oil between min, and max, marks =
approx, 0.4 liters (0.8 pints).

MNever wipe off oil dipstick with a cloth losing
lint.,

An oil dipstick with a longer measuring tip {1}
iz standard since 2,85,

This produces an earlier display of the oil level
in the Trans mission.

Tha oil level should not be below ball {2) after
a test drive and an oil temperature of approx.
409 ¢ (1057 F),

The oil level should be between the min. and
max. marks at an oil temperature of approx,
§0° ¢ (1759 F).

Corract ol leval, if necessary.

Mot

The new oil dipstick can be installed retroactive:

Iy,

Important!

Ol Level Too High:

Strong foaming, splash loss, high temperature
when driving fast, ol lost via vent,

Oil Level Too Low:

Valves rattling, foaming, engine slipping when
driving in curves, general operating disturbances,
Only pour in transmission oil with Special Tool
24 0 080 (funnal}.
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24100 022 REMOWING AND INSTALLING
TRANSMISSION

Disconnect the battery ground lead.
Unscrew nut (1),

Disconnect the throttle cable,
frstallation;

Adjust throttle cable, see 24 00 006,

BMW 524 1d:

Remove the exhaust assembly — see 18 00 020,
Unserew heat shield (2).

Support the transmission with Special Tools
24 0120 and 00 2 020.

Remove the cross member,

Instaliation:

Tightening torgqua®,

* See Specifications

Unscraw propeller shaft on the transmission,

frsraflarion.

Replace stop nuts.

Tighten nuts with & standard 19 mm socket
and torgue wrench.

Tighterming torque®.

fmportani!

Only tighten the nuts [never bolis] to svoid
stress in the coupling,

Version with Constant Velocity Joint.

Unscraw the constant velocity joint on the
transmission.

Iragartant!

Check the gasket between the constant velocity
joint and drive flange.

Protect the constant valocity joint against dirt,

Loosen soraw-on ring (1) several turns.,
Installation’

Tighten the screw-on ring with Special Tool
26 1 040 after finishing installation,
Tightening torgue®.

* Sea Specifications



24107

Unscrew the center mount.

tostaliation:

Preload the centar mount forward by distance
(Al = 4 ta 6 mm (0,157 to D,236")

Bend the propeller shalt down and pull it off

of the centering pin,

froprae farg !

Suspend the propeller shaft from the car on a
plece of wire

Dirain oil,

Impartant!

MNever rause dramed ol

Inaralfation,

Tha transmission will have to be disassembled,
if oil has a burmt odor and is black
Important!

If the transmission was defective, elean the oil
cooler and lines with comprassod air and flush
twico with ATF.

Remove oil filler neck (1),

Unscraw oil cooler lines on the transmission
and plug open connections with caps
Tnztallarion:

Tightening torque®

Ramove the remnforcement plate,

Unscrow Torx bolis with a Torx socket,
frsrallation:

Tightening torque®,

Irmportant! — Instaliatomn,

Use washers on the version with Torx bolts to
avoid an increase in the breaking-loose torgue,
Tightening torque®,

Unicraw the worgue convertar on tha drive
plata at three points.

Turn the flywheal away Tor this purpose,
Important! — Instaltation

Tightaning torgue®.

Only use size M 10 x 16 mm balts together
with fpring washer: — non-conformance could
lead to destruction ol the transmission,

* See Specilications

&

Unscrew the guard,

Unscrew tha haolts

Pull out speed sensor (1) and reforonce mark
sensor (2}

BAW 524 1d:

Only reforence mark sensor (2).

Impartantl — Installation

Check the installed position.

Don’t mix up the plugs.

Install spoed sensor (1) in bore (D] and
reference mark sensor (2] with ring (3) i
bore (B8]

The engine cannot be started of plugs are mixed
up.

Pnsralistion:

Chock the O-rings,

Install the sensors with Molykote Longterm 2
Frmpportaing !

Keep graase and dirt off of the face of DME
B0

Unscrew nut (2],

Disconnect tha cable on the holdar
Pull out the cable.

lrg tillation:

Adjust the cable — see 24 00 006,

Only Varson with EH Tranumission:
Turn bayonat fastenar (1) to the left
Pull off plug (2.

Lift the wire harnass out of holders,



24-107a

Litt off the grill,

Pull the transmission off of the engine, pressing
off the torque convarter at the same time
Impartant!

When the hifting fixture s carrying the trans
mission, it may only b moved in the complate
Iy lowered position,

Important? — {ngtalfarion:

Check the installed position of the torque
canverier — the drive ring must be located
below the case edge.

frstaliatioe:

Inspect the drive plate for breaks and cracks,
replacing if necessary,

BMW 533 1, 535 1

Hodd the fiywheel with Special Tool 11 2 160,
Unscraw the axpansion bolts,

Impartant!

Replace and install the new expansion holts
with Loctite Mo, 270,

Only coat the threads

Clean the tapped bores thoroughly,
Tightening torgue®,

BMW 528 e, 524 td:
Hold the fiywhesl with Special Tool 11 2 170.

* Sap Specilications

2074 D70

o 2400042 INSTALLING EXCHANGE

TRANSMISSION

Remove the transmission - see 24 00 022
frngadw tanie!

Always glean the ail cooler and lines with
compressed air and flush twice with ATF
betore mstalling an exchangs transmission.
Check the transmission code” on the data
plate,

Attach tronspart holder (1), lever 2] and
bracket |3)

Transfer cross member (3} with rubber mounts
and exhaust corrier

Transfer adapters {3},

Wisrsion with Multiple Tooth Socket.
Unscrew adapters with o 12 mm multiple
tooth socket or T 55 Torx socket.
Replace seals.

Tighteming torgue®.

* See Specifications



24 0150

133 24124,
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24 00 082 DISASSEMBLING/ASSEMBLING

THANSMISSION

Hemova transmission 24 00 022

Hemove toogue convarter 24 40 003

Maount transmission an Special Tool 24 0 150
m eanjunction with an assembly stand

ferigproar fainf !

Scraw in bolts only Tinger tight (o prevent
damaging transmsion case

A1 Dhsassambling
Unserew oil sump
Remova ail filter scriw

Take ofl valve body

Unscrew Torx bolts with Special Toal

00 2 100

{mpewtant!

Only unscrew bolts with 12 mm size head (A,

Lift out eight cwrclips

Remove mght springs

Ingtaltation

Install langer springs Tacing output end
EH Transmission:

Only remove two circlips and two springs
from eylinder F {output end),

130 24 050
— —

231200

" i

f

231210

L F i
/]
- -
<9
B
.

L B B T

Pull out aight sealing sleavss with Specil Tool
24 0 D5,

EH Transmssmon

Oinly ramove o sealing deevies Trom cylind e
F loutput ond)

Fernpraar baiit 1

Tha lubricoting ol Tesd to the eyliodo Fogoar
st was improved and introduced gradually
since 7.85

Crrchip (2§, spring {3} and soaling deove (4}
st also ba removed at o (1)

Pull sealing shome (4] out af the bors with o
MG x G5 sormw

Don't cant the soree.

Lift ol lnckplate,

Apply Spocal Toal 23 1 200

Haold output Hlangs with Specml Taol 23 O 020
Unsgrew eallar nut with Spacal Toal 23 1 210
Pull ofl cutget Flangs.

Linscraw Tramamission ax 1By,
Fresbaliationg

Raplacy gkt
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Pull off parking fock gear and governor / St transmission upright,
{mportant! o | Disconnect converter bell housing and
Pull off parking lock gear with special tool, if : . connecting plate.

i

nacessary (see 24 32 002,

Take off angled washer (1), axial bearing {2}
and thrust washar (3),

Remowve parking lock pawl, spring and shaft.
Cautron!
Spring lorce.

T33 24133

Apply Special Tool 24 1 010 on output shaft f * Remove input shaft with clutch A,
and secure with collar nut. i,

- ’ = -_ .
i %&}ﬁﬁ*@ .
e TP e
= 1 L '.'ﬁ
i) 733 24 134
Unserew Torx bolts with Special Tool Aemove plate carrier {4) for clutch A with
00 2 100, 5 angled washer (), axial bearing (6) and
thrust washer (7).




24-110

Remove snap ring (8] with help of two Apply Special Tool 24 0 040 on intermediate
screwdrivers, shaft
Installation
Replace snap ring (81,
T 240040

{

e e
7323 24136

Pull out clutch B with two locally made hooks. Pull gut entire set.
Instatlatian

Lift clutch until resistance is noticed and push
back again.

Pull gut clutch with one firm pull,

This will also pull out support (3} and seal (10).

73324127
Remove angled washer {12), axial bearing (13)
and thrust washer [14].

Sketch for local manufacture of hooks
Dimansians in mm,

Lift out snap ring (11), Remave 4th gear clutch e,

133 24 147




24 -111

B} Assembling: Insert snap ring {11]

Install 4th gear clutch set. Remove Special Tool 24 0 040
Guide clutch set into transmission case that 4
oil feed bores are aligned with bores in casa,

- @5324047]
Baolt down clutch sat with Special Tools Insert and push clutech B against stop
00 2 100 and 00 2 050,
Tightening torque”.

Tad324144

Set transmission upright

Insert thrust washer (3}, axial bearing {2} and —_ B
- r"l 9

Install seat [10), support [9) and snap ring (8],

angled washer 1] with eallar facing up, ‘

.

1

73324 145, i , . 133 24149
Place entire sot in cisd. Insert plate carrier (4],
Four oil feed bores must be aligned with bores Install thrust washer (7} and axial bearing (6)
in case.
Springs {1 and 2) must be in center of cylindar
aroove.

* See Specifications




24-112

Paste angled washer (1) on cylinder A with ; Install gonverter bell howsing and tighten all
griase (vasalineg) halts,
Tightemng torgue®,

T33 24151

Insert clutch A and mowe it back and forth
until splines of plate carrier and plates match

Check axial play of input shaft,

Mount Special Tool 24 0 010 to hold input shaf
Apply Spacial Tool 00 2 510 {dal gauga).
Check axial play by pulling input shaf.
Specification: 0.2 to 0.4 mm (0008 1o 0.016")
I play daviates, take off converter betl housing
again nnd replace thrust washer with a thicker
or thinner ane

Recheck axial play

Bolt down converter bell housing,

Tightaning torgque®

56

Install angled washer (3} with collar facing up
and axial bearing (2],

Femove Specsl Tool 24 1010

i BB TS 5‘3.‘1!415:'

Paste on gasket and thrust washer (1) with
grease (vaseline),

Install parking lock pawl.
Bttach return spring (1) in bore (2} of pawl,

b o P 1733 24154

* See Specifications



24-113

Lubrcate O-ring (3] with ATF
Puth on parking lock gear and governos

Hold gasket (4) in position with grease,
BU“ an transmistion axtension.
Tightening torque®

13324 160

Install output flange
i 231200 Screw on collar nut.
Apply Special Tool 23 1 200,
Hold output Hlange with Special Teol 23 0 020,
Tighten collar nut with Special Tool 23 1 210.
Tightening torque®

Install lockplate and lock in groove.

* See Spacifications

Install eight saaling sleaves

Press in sealing sleeves agaimst stop.

Ba earelul not to domage sealing sloaves,

EH Transmission:

Only install two sealing sleeves on cylinder F
{output end)

Install eight springs and eghl circlips
fmpatant!

Install longer springs to face cylinder F
loutput end],

EH Transmission:

Install two springs only on cylinder F
(autpul and)

Noie

Version with Improved Lubrication for
Cylinder F Gaar Sot:

Insart sealing sleeve (4] in bore (1) with tab
facing oil bore

Press in sealing slesve against stap with a
suitable mandrel,

Imstall spring and cirelip.

Mount valve body that selector valve can ba
connected in operating finger of pawl.

This requiras pulling throttle cable slightly,
s0 that accelerator cam does not clamp on
throtthe pressure valve,



= Nl
Also mount pulse transmitter on valve hody
Engags tabs of holder (5} in grooves of plug

Scraw in valve body mounting bolix
frenpar fanne !

733 24‘2'3'5

Bolts differ i longth
Bolts (1) = 65 mm {Z 559
Bolts (2} = GO mm (2.362"]

Tighten valve body balts anly lingar tight
Align valve body with Special Tool 24 3 050
Distance botwoen vilve body ciass and throttle
pressure paston must ba 115 mm (0.453")

Tighten valve body holts

Tightening torgue®

Tighten bolts with Spacial Taols 00 2 100
arstl (0 2 050

EH Transmission:

Check O-ring (4], replacing if necossary

Install socket with tha Hat side facing out and
halt

Tightomng torgue”

* Sea Spocifications

L s Bl R

Trstall O eing 1] boatwesn valve oy and ol
Tiver scroen

Inatall and holt down oil hiltar screen
Tightening torgus®

Check length of halts
Bolts wath conical haad = 6% mm [oang,

Placo magonats (1 and 21 in ool sumpy
Install gaskat (3)

Irstall ol sump and tighten bolts with brockats
Tightening torcgue®,

frivprer it b

Both brackets with straight, short begs must be
mountod on straight sicde of the oil wmp

* San Spoecilications



2411002 REMOVING AND INSTALLING
OIL SUMP

Diran ail

lrmportant!

Mo rouse draingd o1l

dngtatfalion

Tha transmossion will have 1o be disassunmiblod,
i the ol smells buent and 15 black

Unserew ol Diller tube on ol sump

Unserew oil sump

fnstaifalion

Maunt ail sump with brsckets in such a
manngr, that short leg presses on od sump
Tightening torgue®

fmportant!

Tha two brackets with wtraight Tegs must ba
maunted on the sides

Cluan ol pan

g tantl

Place magnets |1 and 21 i oil sump,
Iratall gaskest (3,

* Sa Spocilications

Paowar i enil®

Temgpcar rann i !

Only pour i tramsmission oil with Special Tool
24 0080 [Tunnel]

Tost drien car

Check ol level.

Park car on level lloor or groumnd

Correct oil beval i selactor lover position P owith
traramission al oparating temperaton and
anggindg rurnning ot wlln sposd

O] bevrl of transmission ot operating tempeEratum
= aprrox. B0® G 11752 F) must ba betwoen both
marks,

Amount of oil betwean min, and max, marks
approx. 0.4 liter (0.8 pint)

An ol dipstick with a langer measurmg tip (1)
w5 standard since 2.85

This produces an sarher display of the o level
iry Pl Bramrmession

Tha ol level must not be below ball 120 afer o
teit drive and an ol temperature af spprox
407 ¢ {1057 F)

Thiz oil eyl must be between min. amnd mnx
marks with an oil temperature ol approx, BO® C
11759 F)

Correct ol heval, o necessary

Nate

T hoin v il thipstick can b mstalled retro
netivaly

il Leval Too High:

Strong loaming, splash loss, high temperature
whaen droving Tast, oil lost v vent

Ol Lavol Too Low:

WValves ratthing, rl;ld.l'l'lln.“I angine lipgng,
gamiral aparating disturbancoes

* Son Spocilications
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2411052 REMOVING AND INSTALLING!
SEALING TRANSMISSION
EXTENSION

Unscrew propelior shiaft — sae 24 D0 022
Lilt out lockplate (1)

fristadiaticrn

Heplaco Ioekplate

Apply Special Tool 23 1 200,

Hold output Mange with Specal Tool 23 0 020
Unserew collar nut with Special Tool 23 1210
Installatign

Tightening torque”®

Pull off output flamgs.

Support transmission with Special Tools
24 0 120 and 00 2 020

Remove cross mambeer with rulibar mounts,
Lowriir transmisiion

Unacrew Tromuimission axlension
drgtamlianiewy

Ruplace gasket (1)

Tighterning torgua®

* Sea Specilication
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r ' *_ 2412003 REPLACING RADIAL OIL SEAL Pull aut rachial enl seal with Spaecial Tool
n FOR TOAQUE CONVERTER 0o S5 00
ﬂ'{m 5010
| Remove torgue convortor 24 470 003,

Pull ot radial onl soal with Spacial Tool
D sEDI0

Lubricate sealing lip with ATF
Dirive in racial ool seal 1o Bit tight with
Spacial Toal 24 O 000

Lubricate sealing lip with ATF
Diepvm in radial o1l seal with Speceal Tools
231 380 and 00 5 S00

F11 JaGin

2412013 REPLACING RADIAL DIL SEAL
FOR QUTPUT FLANGE

Unserow propeller shaft - wee 24 00 022
Lilt out lockplate (1)
fristafiar o

Raplace lockplatn

Apply Special Tool 23 1 200

Hold output flange with Spacial Tool 23 0 020
Umscrew collar nut with Special Tool 23 1 210
fmuratiation

hqh!nlllhu Lorfjun 2

Pull of! output Hangs

* Hea Specilicaliong
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2412 13 REPLACING RADIAL OIL SEAL
FOR MANUAL SHIFT VALVE
SHAFT

Detach selector lewer (1) at transmassion,

Remove radial oil seal {2},
fevifaliation:

Lubricate sealing hip with ATF,
Knock in radial ool seal,

F3132408R0



24-118a

2416502 REPLACING TRANSFER
PLATE
~ Trangmission Removed —

Hemaove torque converter — see 24 40 003
Mount transmission an Specal Tool 24 0 150
v conjunction with an assembly stand
Cartion!

Only bolt down Tingee ight to avoud deform
ing the tranwmssion case

Unscrew converter bell howsing with transfon
plate,

Only romove the innar bolts Tor this purposs.
Only loosen the outer bolts,

Lift efl converter bedl howsing,

fegrallafinan

Thrust washer { 1), neadle cago and angled
washar,

Aiate

Tha axial play of the mpat shaft con b adjust
Bel with thrust washer {1)

Replace gasket (2}

Remova primary pump {see 24 31 002),
Unscrow bolts.

Lift converter bell housing off of transter
plate

A transfer plate with vanting valve (2] 1
installed since Tranam, Na, 170 195

The venting valve provides {aster pressure drop
for clutch A

Only use transfer plates with o venting vilve
lor repairs

Transfer plate (2} without senting vilve
Transter plate (4} with venting valve

Tramster plugs (5 ... 8).
Tightemng torque®
Chack sealy, replacing if necassary,

Baolt transfer plote on converter bell houswmg
with cuter bolts fingar tight

Align bores for inner holts

Install primary pump and chack runming with
Special Tool 24 3 140,

Mount convertor ball housing and tightan all
bolts with correct tongue®.

Check axial play ol input shalt

Build up Special Tool 24 0010 ta hold the
mput shaft,

Apply dial gage 00 2 510

Check axial play by pulling tha mput shalt
Specification: 0.2 to 0.4 mm (0.008 w0 D016
Famove convertar ball howsing agam i case of
doviation and replacs threst washar with a
thicker or thinner one,

Recheck axial play.

Tighten convartir hell howsing 1o correct torguae®

* Son Spocifwations



73124070

TA3 74 407

Jj]-?.l iITd

24-119

24 23022 REPLACING MULTIPLE DISC
CLUTCHES AND BRAKES

Dassomble transmission 24 00 082,
tenynae taer i

Chack transter plate for installation of a
venting valve (see 24 16 BOZ2| when repairing
elutch A,

I wpplicabio, install a transfar plate with &
wvirnbing valvi

Cluteh A

Prow out input shaty (1)

Cherck O -ring {21, roplacing of nocessary

Compress clutch set and remove snap ning | 3]
Ramowve plate carrios [4)

Lift out plate set and diaphragm spring,
Nerfe
MNote numbaor of stieel and lined platos,

Prass out clutch A piston with compressed air
appliod through bore,

raa2aani

PR T ] ]

Replace O-rings {5 and B,

Lubricate O-rings with light cost of ATF 1o
mabka mstallation easier,

Installed Order of Plates:

Insert noted number of remaved steal and
lined] plates alternatoly, beginming with a
wpring and steel plate

1 Spring plates

2 Svend plates 1.8 mm

3 Lined plates

4 Plate carcier

Place diaphragm spring in input shaft case with
curved surface facing down,

Insert plate sat with plate carrier

Comprass clutch sot and inseet snap ring.



Clutch B:

Remove snap ring (1],

Remove steel and lined plates.

Nore;

Notwe number of steel and lined plates.

Bend open lockplate {2,

Press down an diaphragm spring with Special
Tool 24 2 030 and remaowve snap ring (3).
Irseallation;

Replace and lock lockplate.

Insert diaphragm spring with curved surface
facing up.

Press out clutch B piston with compressed air
applied through oil bore.

Trstallation:

Check O-rings (4 and 5], raplacing if necassary.
Lubricate O-rings with a light coat of ATF to
make installation gasier,

5 13324181

1313 24 182

73324185

Inztalied Order of Plates:
Insert noted number of removed steel and
lined plates alternately, beginning with a steel
plate,
1 Steel plates 1.8 mm (5351= 2.1 mm)
2 Lined plates
3 End plate 4.5 mm
Important!
Insert end plate with ground side facing
lined plata,
4 Housing

Clutch C" and C:

To make this step easter, place complete set i 4
pipa with an mside diameter of 29 mm (1.742")
and clamp in a vise,

Remowve Special Tool 24 0 040,

Lift ot centaring plate (5).

frstaflation.

Bevelled beads must engage in bevelled openings

Press down on diaphragm spring with Special
Toal 24 2 030 and lift out sphit retaining ring (1)
Installation:

Insert diaphragm spring with curved surface
facing up.

Press out clutch C' piston with compressed air
appliad through oil bore.

Instaflation:

Check O-rings (2 and 3), replacing if nocessary,
Lubricate O-rings with light coat of ATF 1o
make installation easier.



Aamave all steel and lined plates.
Nare!

Note number of stesl and lined plates.
Pull out one-swiy clutch (2],

Press down diaphragm sprning with Special
Toot 24 2 030 and 1ift out sphit retaiming
ring {2},

Installation:

Insert diaphragm spring with curved surface
facing up.

Press out clutch C piston with compressed air
applied through ail bore.
Ingtallation.!

Check O-rings (3 and 4], replacing if necessary.

Lubricate O-rings with a light coat of ATF to
make instatlation easier,

Install one-way clutch.
Imporrant!
Bent over tabs or word “oben™ must be seen,

713 24 192

733 24 187

C Installed QOrder:
Insert noted number of removed stesl and
lined plates alternately, baginning with &
stoel plate.
5 Sweel plates 1.8 mm
Important!
Stanl plaves for a BAMW 5351 have different
thicknesses (1.5 and 2.1 mm).
The thinner (1.5 mm) steel plate 15 installed
on the piaton end.
6 Lined plates
7 End plate 4.5 mm

fmporant!
Insert and plata that center 1ooth of thrae teath
group engages in opening of cylinder

C’ Installed Order:
Insert noted number of removed steel and
lined plates alternately, beginning with &
lined plate,
5 Steel plates 1.8 mm
fmportant!
Steel plates for a BMWE35 | have differant
thicknesses (1.5 and 2.1 mm).
The thinner {1.5 mm) stezl plate is installed
on the piston end,
B Lined plates

Impartant!
Extarnal splines of steel plates must not he
placed in bevelled openings of cylinder,



713 24 194

B

4 2030
- L

24-122

Clutch [3:
Clutches C° and C removed
Lift cluteh member with cluteh D aff of

plonet goar sot.

Remowa snap ring (1),

Remowva stool and lived plates

Nerge,

Mote number ol steal and lined plates

Prass down on diaphragm spring with Specal
Tool 24 2 030 and lift out snap ring (2}
listadlation:

Insert diaphragm spring with curved surface
facing up,

Press out clutch D piston with compressed air
applied through oil bore.,

Installation:

Check O-rings (3 and 4}, replacing if nacessary,
Lubwricata O -rings with a light coat of ATF to
make installation easier,

Plae planst plate with oneway cluteh on huly
afl eylinder [,

Installed Order of Platas:

Insmrt notied number of removed stecl and
lined plates aiternately, beginming with a
steal plote.

5 Steal plates 1.8 mm

B Linmd plates

7 End plate 1.2 mm



24-123

Disassembile planot gear sat,
Remava support ring (1)
fnstallation

Mount suppart ring with fins facimg down

Lift put snap ring (G).

1’13 24199 3324200

Take off planet gear set {2). Remave hollow gear (7) and planet plate (8)

13374 204

Pull out sun gear shaft {3). Remove thrust washers (9] and axial bearing (10
Take off spacer (11),

Removi axml bearing (4} and thrust washer [5). Lift out snap ring (12).
Take off hollow gear {13)

Fa37a 306G



24-124

Lift off cylinder E on output shell.
Remove sun gear (1) and planet carrier (2)

73324211
Remove angled washer [3), axial bearing (4)
and thrust washer (5).

testallation:

Install angled washer (3) with collar facing
planat carrier,

Take off thrust washer (6], axial bearing (7)
and steal/copper angled washer (B),

713 24 308
=

Take off Special Tool 24 1 010. Instaliation:

Mount cylinder E and turn until it rests on stop,
Cylindor must rest on copper angled washer,
When holding output shaft it must now be
possible 10 turn cylinder E clockwise.

It should lock in opposite direction,

73124 209 r33 24 213
Lift eylinder F of of cylinder E, Cluteh F:

Lift out snap ring (1),

73324 10 73324 214




i‘ —

942020

Py b
3

73224 297

T3 24218

24125

Remove plate set,

Nate:

Mote numbaer of steel and lined plates

Remove piston for clutch F.

Prins down on diaphragm spring with Special
Tool 24 2 020, and lift out sphit relaining ring
(1

fastallation

Insart diaphragm spring with curved surface
facing up,

Press out piston Tor clutch F with two suitable
mandrils.

Frstallasion.

Check D-rings (2 and 3), replocing il nocessary,
Lubricate O-rings with a light coat of ATF to
maka installation easier,

Installed Order of Plaves:

Insart noted number of removed steel and
linad plates alternately, beginning with a
steal plate.

1 Sweel plates 2.1 mm

2 Lined plates

3 End plate 4.5 mm

733 24 220

73224222

Cluteh E;
Lift out snap ring {1)

Remove plate set
Note
Note number of steel and lined plates.

Remave piston for clutch E

Press down on diaphragm spring with Spacial
Tool 24 2 020 and remove the split retaining
ring (2).

tngtaliation

Insert diaphragen spring with curved surface
facing up

Lifr off thrust cover (3)

Press out clutch E piston with compressad air
applied through oil bore,

lnsrafiation

Check O-rings {4 and 5], replascing if necassary
Lubricate O-rings with a light coat of ATF 1o
maka installation easier,



24-126

Installad Ordor of Plates Lift off carrmer [3)
Insert noted number of removed stesl and
lined plates alternately, bagmning with a
steel plata,

1 Steal plates 1.5 mm

2 Lined platos

3 End plate 4.5 mm

731324233 713743237
Connect cylinders E and F by turning Pull or prass ofl one way clutch
Collar on output shaft must protrude by
distance A = approx, 10 mm [0.394°)
Apply Specral Tool 24 1 010

74774 73374 738
Removing One-way Clutch: Pross one-way clutch cage out of outer race

Lift out snag ring (1) carafully

Cautient!

Meadles could jump out of cag

13324225 T332 24 229

Press out output shafr (2). frsealiation
Plage one-way clutch cage on the outer racae

and align.

Press in one-way clutch ciges Agaenst stop and
then turn until metal edge angagos i holding
groove of outer race,

4 T 73324 210




24-127

Use plate carnior {3) to turm one-woy clutch
outer roco clockwise and mount race on inngr
rice

11324301
Clearanca betwesn one-way clutch inper race
and outer race should be at least 0.1 mm
(0.004]

T3 24 313



#3224 0BG
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2430002 REMOVING AND INSTALLING
VALVE BODY

Remove ol sump 24 11 002

Remove oil filter screen

Instillation

Tightaming torgue®

Chack tength of bolts

Bolts with conical bolt head = 65 mm long,

Remove valve hody

Unscrow Torx bolts with Special Tool

00 2 100

frportani!

Oy unscrew bolts with bolt head size A =
12 mm

fristallarion

Baolts differ in length

Bolts (1) = 65 mm (2.559") long

Bolts (2] = 60 mm (2.362") long

fastaifation:

Tighten Torx bolts with Special Tools
00 2 100 and 00 2 050

Tightening torque®

fnctatiation:

Mount valve body that clamp on selector valve
can be connected in operating fingar of pawl.
This requires pulling transmission cable
shightly so that throttle cam (2} cannot clamp
an throttle pressure valve (3],

* See Specifications

% -

24 3 050
E =

T

Install valve body and scraw in bolts only finger
kst

Abign valve body with Special Tool 24 3 050

If special 1ool is not available, chack that dis
tance from valve body case ta pin of throttle
prassure piston is 11.5 mm [0.453")

Trghten valve body bolts,

EH Transmission
Turn bayone fastener | 1) to the lef
Pull off plug 12)
Unscrow put {31,

Pull out socket toward inside
Frearaltation

Check O-ring (4), replacing if necessary,
Plug in socket with flat side facing out
Tightening torgue®

Mote

Also mount pulse transmitter on the vilve body
Tabs an holder (5) must engags in grooves of
plug

" See Specilications
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24 31002 REMOWVING AND INSTALLING
PRIMARY PUMP

Remove torque converter 24 40 003,
Take off converter bell hausing with
connecting plate,

Installation:

Tightening torgua®.

Ingrallation;

Mount angled washer 1) with eollar faging
needie bearing (2) on input shaft,

Hold thrust washer (3] on converter ball hous:
ing with grease,

Replace gasket [4).

Unscrew primary pump on convarter bell hous-

ing.
Loosen two bolts opposite each other by only
saveral turns,

Loosen primary pump on converter bell houws-
ing with several light knocks.

Tightening torgue®.

Remove primary pump.
frstallation:
Centering pin {5) must engage in boro (6],

* See Spacifications

b i e (Ewkr]

24 3140

334 10

N
)

Taj2a1n

fasraffation:

Primary pump, consisting of pump body (7],
hollow gear (B) arfd impeller (%), may only be
replaced as an assembly.

Cheok C-ring {10}, replacing if necéssary
lenprar tarat!?

Install hollow gear (8) and impaller (9] that
punch marks face up.

Check radial play*® between driven gear and
pump body, while turning geor 3607,

Check axial play* of both gears to face surface
with a precision depth micrometer,

Check running of primary pump with Spacial
Tool 24 3 140.

* Gee Specilications



3324 0D

24-1390

24 31 152 REMOVING AND INSTALLING
OIL FILTER SCREEN ON
VALVE BODY

Remaove oil sump 24 11 002

Detach ol Tilter screen

fivaf it o

Chsan oil Tilter scroen

Replace an ol Tilter scroen whon it starts to
gum up with a brown, burnt residus
Tightaning torgus®

Chack rubber ring (1), replacimg of nocossary

g taifatoom

Tighten Torx bolis with Special Tools
00 2 1040 and 00 2 050

Tightening torgua*

Rigrlacoe oil Tilter screan (e Growp 0]

2432002 REMOVING AND INSTALLING
CENTRIFUGAL GOVERNOR

Remowe tramsmisucn axtension 24 11 052

Pull olf parking lock goar with contrifugal
govirnar

* Soe Specilicotion

©o

30 24 0201

20 24 03

T30 24094

!

Varsion with Bearing Face (1)

Pull off parking lock gear with 8 Kukko puller
tratallalwan

Heat boaning race (1] ta about 807 ¢ (1789 £
mnd shicde on to output shaft

Ruplace weal [2}
Slicla an parking lock gear with contrilugal
govarnar

24 32 505 DISASSEMBLING/ASSEMBLING
CENTRIFUGAL GOVERNOR
CENTRIFUGAL GOVERNOR
AEMOVED

Datach parking lock gear on centrifugal gowerno
feesparliarion

Tightoming torgue*

Take of cover (1] on case (2],

Lt out ratainaee {3} aod tomove wislaw (4]
Remove govirnar paston (5], spring (6] and
governor bushing (7)

fiestaflation

Gowornar paston miust slide sasily i gowarior
Biuishirg,

Remove sprng elip (8] and balance waight (9)

* Law Soacilicalions
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24 34 002 REMOVING AND INSTALLING
PARKING LOCK PAWL

Memove valve hadly 24 20 D02
Disconmeat throttle cable

Remowve transmistion axiensan 24 110652,
Loowen bolt (1)
Swing holder [2) down

Pull off pawl (3]
Cavttion?
Spring lorce

Proa theottle calile out of case upwirds
Prass now throttle cable imto cos untl retariing
tabs engage

fresfad il e

Check inatalied position of spring (4]

It must Be passibile to connect and of spring
(4} in bore (5) of pawl

Prolond sprang (11 by ome ture oo bk v
with throttle cam (2]
Connact mipple on throtthe cam

24 34 102 REPLACING THROTTLE
CABLE

Iwtall valve iody

Imsart Spocial Tood F4 3 (5D ereween vilwie oy
case and theattle presueis valve

Urscrew nut (1] and disconnoct throttle
cable,

Pk thrattle cam agaimat theottle pessure valve




24-132

Connect thrattle cabla in suspension on
transmission and holder (1)

Tighten cabyle

Squeaze loose lead seal on cable at distance
(&) = 0.2% to 0.50 mm (0010 to 0.0207)
Adjust throttle cable 24 DO 006

£4 34 702 REPLACING SPRING FOR
THROTTLE CABLE

Remove valve body 24 30 002,
Disconnect wlector lever {1) on transmission
Disconnect throttle cable

I3 24 100
™

Drwve out pin (21 n position N,

731324102

Pull out selector shaft far enough that spring
~ (3} can he removed

1.
3 =

frrxtattation

Install srlector shalt

Preload spring (3} by one turn anteclockwome
with thrattle cam [4)

Connect mpple on throttle cam



24 34 B51 REPLACING ALL SOLENDIDS
— Valve Body Removed —

Arrangemant

1 Solenowd - 141 2nd and Ird/ath gears
2 Solenosd - 2nd!3rd goors

3 Solenoid - converter lockup clutch
4 Solenoid - reverss gear lock
5 Prossure regulator
B Pulse tranamitter

a) Solenoid (1) = 130/2nd and 3rd/4th Goars
Unicrew governor housing (7}
Pull ol wire plug,

Unscrewe Torx bolt with Special Tool 00 2 100,

Take off holder,

Pull out solenosd.

Ingtaliation

Install holder with tabs facing collar on
solenoid.

Tightering torque”,

b) Solencid (2) — 2/ 3rd Gears

Pull off wire plug.

Unscrew Torx balt with Speceal Toaol 00 2 100
Take off holder.

Pull out solenoid.

Instalartion:

Install holder with tabs facing collar on
solenoid.

Tightening torgque®.

c) Solenoid {3) — Conv, Lockup Clutch:
Unscrew governor housing (7).
Pull off wire plug,

Unscrew Torx bolt with Special Tool 00 2 100,

Taks off holder.

Pull out solanoid.

fevsrafiat i,

Install holder with tabs facing coliar on
solenoid.

Tightening torgue®,

* Sew Specifications

24 -132a

d} Solenoid (4] - Reverse Gear Lock

Pull oll wire plug.

Unscrew Torx bolt with Special Tool 00 2 100
Take off holder.

Pull put solenoid

fiptaffation

Inatall holdor with tabs lacing collar on solenaodd
Tightening torgue®

24 14 860 REPLACING PRESSURE
REGULATOR
Vilve Body Remaved

Pl ol f weipi |.'|I|n]

Umscrew Torx bolt with Specul Tool 040 2 100
Take ofl holder

Pull out prossure regulator |5)

frrpeie tang ! Jesntal g faeary

Arrow (71 on pressure regulator must be aligred
with rib (B)

Trstadl hiodder wath tahs Tacing collar on prssure
regulator

Tightaning torgui®

24 34 870 REPLACING PULSE
TRANSMITTER
il Sump Hemaowver

Unscrow Torx bolty (1 and 3} with Spacual Tool
00 2 100

Take ofl holder (2),

deagdainerian

Engage tabs on holder (2] i grooves of plug (4]

Pull aut pulse transmirer
Pull off plug 15
densraliation.

Tightoning torgue®,

* See Specifications



24-132b

24 35 500 REPLACING WIRE HARNESS
FOR AUTOMATIC TRANS
MISSION

Ramove valve body 24 30 002

Pull olf wira harness plugs on solenoids (1.,4),
prassure regulator (5) and pulse tranamitter
({18

Lilt wire harness out of holdars

frstaliatiomn;

Check colors of wires

Solanoid (1] — gray/violm

Solenoid (2] — green/violet

Solanoid (31 -~ red/violer

Solanowd (4] — orange/violat

Prassure regulater (5) — bluo/woler

Pulze transmitter (6] - brown/brown

Push on plugs agamst stop and chock Tor tight
fit

Route wore harness and clamp in holdors
{7100

133 24 26T

Turn valve body arcund
Route wire hatnass and clamp in holdens
{17 ... 94},

133 24 268



24-133

24 40 D03 HEMOVING AND INSTALLING
TORQUE CONVERTER

Remove and install transmisson 24 00 022
Pull torque convertier out of pomary pump
carefully with Special Tool 24 4 000,
lemppere tain £

Escaping ATF!

s taliat i

Check torque convartor for leaks with Specal
Tools 24 4 0471, 24 4 043 and 24 4 062 .

Test pressure: 0.5 bar (T pul

Irnpartant?

Always use Spocial Tool 24 4 343 1o provent
injury.

Torgue converter must be replaced when
bt ing surlace on converter shalt s domagod.

rA1 24100

TIZ A0

Turn shightly 1o guide opanings on convarter
into primary pump carafully, using Speceal
Tool 24 4 000

Fmportani!

Bao caraful not to damage converter hsirings
aned seal wiile guiding n

Convertar i mn its correct installed position,
tleive ring 1 helow case sdge

Checking Installed Torgue Convertes

Engine and transmission ol must have
operating temperature.

Engina must produce full roted power.

Start engina,

Pull an parking beake and oparote hrake pedal
firmily,

Maove selectar laver to D and gaross accelarstar
padal to full throttle.

Aead stall speed® from tachomotar

fropacer davrei ¥
MNaver tost stall speod longer than 10 weoonds
to provent diomags Trom excessive hoat
Stall Speed Much Above Specified Valus®
a) Converter oil volums insul licwent
correct ol level
I} Slip in elutches - chock elufches,
Stall Speed Much Below Specitind Valuo®
a} Engine power insulficient - check engine
by} Comverter or pump defective  roplace
convarler or check pump,

Torgus conyarters cannot bo cleanad with
commntional workshop aguipment aod muost
bt replacad whan a transmission had baen
duefective or an oil Nilter screan tom
Converter identilication®

* Ses Spocilications



24-133a

2461 000 REMOVING AND INSTALLING
OR REPLACING EH CONTROL
UMt

Thie AEGS conteod wnit s located underneath
thi instrumaont panal on the Iaft-bhand side
Rumove the imtrument panel trim ot bottom
left — s 51 45 180

Umserow the control unit holder

Pull aff plug (1) an the control unit alter
Dl.ljl'lll'll; back sprng retainoer (2]
Cautian!

F‘lurd (1) must anly b disconne i2d or
connectad with the mgration tuoned of 1

Ramove the contiol unil

Contrad Limnit Identification
5351 Bosch Mo, 0 260 002 007
Code F




24-134

TROUBLESHDOTING AUTOMATIC TRANSMISSION 4 HP 22

Condition Cause Cafrbction
Pasition P
Park will not angage Soloctor linkags or cabli bitweon saloctor lever and Adjust selpctor fever 24 00 006

transmission maladjusted

Excmssive friction in parking lock mechanism

Replace poarking lock parts [cannecting rod, pawl] 24 34 002

Park does not hold {slips out)

Selector linkage or cable between selector bover and
transmission maladjusted

Adjust selector lever 24 00 006

Engineg cannot be started in N or P

Transmussion switch defective

Replace transmission switch 25 16 080D

Position R

No reverse gear

Ssluctor linkage or cable botween salector lever and
transmission maladjusted

Ol fileer sereen dirty

Clutch B destroyed — in this case also no 3rd gear

Brake O destroysd — in this case also no engine braking in
13t goar of position 1

Clutch E destroyed — in thas case also no enging braking in
2Znd and 3rd gears as wall as Tt gear in position 1

Mevirse gear arrest dbes not cancel

Adjust selector lover 24 00 006

Replace ail Tilter screen

Replace transmassion if liner bits arg found 1 oll sump
Disassemble clutches 24 23 022

Disassemble clutches 24 23 022

Disrssemble clutches 24 23 022

Replace valve body 24 30 002

Slipping or shaking when moving off

Clutch B or E or brake D damaged

Disassemble clutches 24 23 022

Hard engaging joit P—R or N—R or definite double knock
for P—R or N—-R shifts (engine speed < 1500 rpm)

Damper B defective — in this case shift 2—3 also not correct

Replace valve body 24 30 002




24-135

Condition Causy Correction

Backup lights do not come on (electric system akay) Transmission switch defective Aeplace transmission switch 28 16 080

Car moves or crawls Selector linkoge or coble hetwoon selector lever and
rransmission maldjusted

Adjust selector lever 24-00 006

Clutch A defective {bondod) Aeplacy chatch & 24 23 022

Position D
No power flow il filter scrasn dirty Replace oil filter screon 24 31 152
Roplace transmission if lingr bits are tound in oil sump

Clutch A defoctive Faplace clutch A 24 23 022
Tst gear one-way clutch slips Disassemble transmission 24 00 082
Selector linkage or cable between selector lever and Adjust selector lover 24 00 00G
tranamission maladjusted

Slipping or shaking whan moving off Clutch A damaged Replace clutch A 24 27022

Hard angaging jolt N-D Cluteh A damaged Replace elutch A 24 23 022

{engine speed < 1500 rpm)
Dampaer A defective Replacs valve body 24 30 002

Mo shift {warm or cold statel

1=-22=1 shifts Governor dirty Claon or replace governor 24 32 002
Shift valve 1--2 sszed Replace valve body 24 30 002

1 2shih Brake C andfor C defective Disassemblo clutches 24 23 022

2-3/3 -2 shiflus Governor dirty Clean or replaca governar 24 32 002

23 shift

34/4-3 shifts

34 shift

Shift valve 23 seizod
Cluteh B defective
Governor dirty

Shift valve 3--4 seazed

Brake F defective

Replace valve body 24 30 002

Replace clutch B 24 23 022

Clean or replace governor 24 32 002

Replace valve hody 24 30 002

Disassemble clutches 24 23 022




24-136

Condition

Cause

Correction

Car drives in 2ne gear

Governor bushing senzed

Shift valve 1-2 seized

Clean or replace governor 24 32 002

Hieploce valve body 24 30 002

Car drives in Jed gear

Governor bushing serzed

Clean or replace governor 24 32 002

Shift valves 12 and 2 - 3 saized Replace valve body 24 30 002
Car shifts 1-3 Shift valve 2-3 seized Replace valve body 24 30 002
Shift points®

Zero load shift not correct

Governor dirty

Shift valva sticks

Clean or replace governor 24 32 002
Replace valve body 24 30 002

Full load shift points not correct

Throttie cable maladjusted

Adjust throttle cable 24 00 D06

Mo kickdown shift
1-2/21
2-3/3-2
4-3

Thrattle cable maladjustacd
Throttle cable maladjusted

43 kickdown valve seized

Adjust throttle cabile 24 00 D06
Adjust throttle cable 24 00 006

Replace valve body 24 30 002

Shift Transitions

Zero load shifts too hard

Dampar defoective
Modulation pressure tao high

Platas damaged

Replace valve body 24 30 002
Replace valve body 24 30 002

Disassemble transmission 24 00 082

Full load and kickdown shifts too long

Damper defective
Modulation pressure 1oo low

Plates damaged

Replace valve body 24 30 002
Replace valve body 24 30 002

Disassemble transmission 24 00 DB2

Full load and kickdown shifts too hard

Modulation pressure doviates

Damper defective

Replace valve body 24 30 002

Replace valve body 24 30 002

* Set Specifications



24137

Condition

Cause

Correction

Position 3 [ 3rd Gear

Mo engina braking effect

Clutch E damaged

Disassemble clutches 24 23 022

Pasition 2

Manual downshift 3=2 not correct

Locking valve 2 sticks

Governor hesitatas

Replace vilve body 24 30 002

Replace governor 24 32 002

Mo engine braking effect

Brakes C or clutch E damaged

Disassemble clutches 24 23 022

Position 1

Manual downshift 21 not correct

Locking valve 1 sticks

Gewernor hesitates

Replace valve body 24 30 D02

Replace governor 24 32 002

Mo engine braking effect

Brake D or clutch E damagad

Disassemble clutches 24 23 022

Torque Converter

Shift speed not correct

Converter hysteresis valve sticks
Mo 4th gear

Gﬂllél'mr prassurg not corréct

Replace valve body 24 30 002
Replace valve body 24 30 002

Replace governor 24 32 002

Shift transition too hard

Converter damper defective

Convarter not okay

Replace valve body 24 30 D02

Replace converter 24 40 003

Mo shift

Valve body not okay
Converter defective

Mo dth gear

Replace valve body 24 30 002
Aeplace converter 24 40 D03

Aeplace valve body 24 30 002




24-138

Condition

Cause

Cormection

Throttle cable sticks

Nipple disconnected on throttle cam

Excossiva friction in throttle cable sipeve

Replace throttle cable 24 34 102
Replace throttle cable 24 34 192

Throttle pressuri piston seized

Throttle pressure piston clamped

Replaca valve hody 24 30 002

Moise and power Tlow interruption after long drive

il filter screen on valve body dirty

Replece ol filter screen and, if burnt cluteh liner bits are
found in oil sump, also roplace transmission

No forward or reverse drive, loud noise

Drive plate between converter and enging torn off

Replace drive plate or converter 11 22 061 or 24 40 003

MNoisas

Loud noise in all positions, especially with cold oil.
Ol pump intake noise.

Ol leved too low

Valve body leaks

Correct oil level

Aeplace valve bady 24 30 002

Loud, sereeching noise depanding on speed in all positions,
especially with warm oil; occurring after long drive, some.
timas accompanied by breaks in power flow

il filter scraan dirty

Aeplace ofl filter sceeen and, if burnt clutch liner bits aro
found in oil sump, also roplace transmission

Loud noiss whin converter closes

Torsion dampar defective

Reploce converter 24 40 003

Loud engine grumbla when convirter closes

Engine speed too low, converter shift point not correct

Replace valva body 24 30 002

Leaks

il dripping out of converter bell housing

Seal in pump body damaged
Pump body leaks
Converter leaks on welded seam

Radial ol seal for comverter leaks

Replace seal 24 31 002
Aeplace pump assy. 24 31 002
Replace converter 24 40 003

Reploce radial oil seal 24 12 003

Leak batween transmission case and oil sump

Ol sump mounting bolts not tightened correctly

Oil sump gasket damaged

Tighten bolts to specified torque®
Replaca gasket 24 11 002

Leak between trensfer plate and transmission case
lespecially in area of pump pressure bora)

Mounting bolts on converter bell housing loose

Tighten bolts to specilied torgua®

Ol lest through throttle cable connection

Q-ring on connection damaged

Roplace O-ring or, if necessary, entire throttle cable
24 34102

* Sew Specifications



24-139

Condition

Cauvse

Correction

Ol loss on output

Radial oil smal for output flangs damaged

Replace radial oil seal 24 12013

Ol loss through ar on vent

il level 100 high

Wrong ol [strong foaming]

Vent cover missing
Q-ring on vent damaged

Lock washer preload insufficient

Correct oil level

Aeplace oil, if necessary remove transmission and drain
completely with torque converter

Mount cover or replace vent
Detach transmission extension and replace O-ring

Replace lock washar

Qil loss on cooler line

Coupling loose
Cooler ling damaged

Cooler leaks

Tightan bolts to specified torgue®
Replace cooler line

Replace coolar 17 11 000

Oil loss on transfer plate

Plug on transfer plate leaks

Tighten plug to specified torgque®

Replace seal

Leak between transmission case and ransmission extension

Mounting bolts loose

Gashet damaged

Tighten bolts 1o specified torgue®

Replace gasket 24 11 052

* See Specifications



24-140

TROUBLESHODTING AUTOMATIC TRANSMISSION 4 HP 22 [ EH

Conformanee with the following points n necessary for troubleshonting

8l Engino in perfect operating conditeon (valves, DME and idie speed okay).
bl Fault mdicator, program indicator and ronge indicator okay.
el Battery, plugs and ground point okay.

dl  Tramsmission oil level olay.

Other important ganeral tigs to ovoid damaging the anging, trantmissnn o
control units:

al  Mewver start enging without a correctly connected battory.

B} Avoid wrong power wpply poles, .g. battery connected wrong.

gl Mever start the engine with a guick battery chargar.

dl  Disconnect boattery before quick charging,

a)  Never disconnect battory while engine is running.

1) Only start enging from outside souren with help of starting leads and a
second 12 volt battery,

gl Alwarys wren off igmition betore disconnecting or connecting plugs on
contral unit,

Wl Only use high-ohmic esters (BMY service testor) Tor testing with the
control unit connectod,



24-141

TROUBLESHOOTING AUTOMATIC TRANSMISSION 4 HP 22 / EH

Condition Cause Carrecuion
Position P
Park will not engage Selector linknga between selector lever and transmission | Adjust setector linkage 24 00 006
el wchjuss tiecd
Excessive Trigtion in parking lock mechanism | Replace parking lock parts [gonnecting rod, pawl ) 24 34 002
Park does not hold: (slips out) Selpetor linkage between salector Iever and transmizsion - Adjust selector linkage 24 00 006
maladjusted
Engine cannot be started in N or P Transmission switch defactiva Replace transmission switch 25 16 080
Position R
No rovarse gear | Linkage bitween selector lever and transmission maladjusted | Adjust selectar linkage 24 00 006
i Ol Hlver sereen dirty Replace oil filter screen

Replace transmission of hner bits are found inood sump
Cluteh B destroyod — i this case also no Jrd gear | Dissssomble clutches 24 23 022

Brake D destroyed — i this casa also no anging Lrakong in Dizmsemble clutches 24 23 022
Tst gear of pasition 1

Cluteh E destrayed — in this case alsa no angiie beaking Disassemide clutches 24 23 022
2nd and 3rd gears as wall as 151 gear in position 1

Reverse gear lock does not cancal Check transmission slectronies (see test plan)
Aeplaco valve body 24 30 002

Slipping or shaking when moving off Clutch B or E or brake D damaged | Disassemble clutchaes 24 23 022
Hard engaging jolt P~R or N—R or definite double knock Damper B defective — in this case shilt 2—3 alse not correet | Aeplace valve body 24 30 002
for P=R ar N—HA shifts (engine speed 1500 rpm) Chack tramsmission electronics (see test plan)
Backup lights do not come on electric system okay) I Transmission switch dafective Feplace tramsmission switch 25 16 080
1

Car moves or crawls | Linkage between selectos lever and transmission maladjusted | Adjust selector |linkage 24 00 D06

Clutch A delective (bonded] Roplace clutch A 24 23 022




24-142

Condition Cause Correetion
Poution D
Mo powar Tlow | Ol filter sereon dirty Replaca ol lilter scroan 24 31 162

| Cluteh A datictive

15t goar one-wary cluteh slips

Linkage betwaen selector bevar and transmosion maladjusted

E xchonge transmissian, of linor bets are found m ol sump
Raoplace clutch A 24 23 022
Dasassemble transmission 24 00 082

Adjust selector linkage 24 00 D06

Slipping or shaking while moving off

Clutch A damaged

Aeplace clutch A 24 23 022

Hard engoging jolt N—-D
{engine sperd 1500 rpm)

Clutch A damaged

Damper A delective

Replace clutch A 24 23 022

Aeplace valve body 24 30 002

Mo shift |warm o cold state)

o Shift 1-2/2-1

Kickdown switch dofective [only kickdown shilis)

Transmission electromcs delective

Solenoid (1) defective (sea test plan}

| Control vaive 12 / 34 ssized

Shift valve 12 smized

Replace kickdown swilch

Check transmission slectronics (wo test plon]
Replace solenoid 24 34 851

RAeplace valve body 24 30 002

Asplace valve body 24 30 002

o Shift 1-2

Brake C andfor C defective

Daarssemble clutches 24 23 022

o Shift 2-3 [ 3--2

Solenoid [2) defective (see test plan)

Shilt valve 23 seized

Reploce solenoid 24 34 851

Replace valve body 24 30 002

o Shift 2-3

. Cluteh B defactive

Roplace clutch B'24 23 022

o Shilt 3-4 [ 4-3

Solonoid [1) defective {see test plan}

Contral valve 1-2 / 3—4 seized

Aeplace solenoid 24 34 851

Replace valve body 24 30 0032

Shift valve 3—4 soized Aeplace valve body 24 20 002
o Shift 34 | Brake F defective Disassemble clutches 24 23 022
J Program switch defective {sen test plan) Replice program switch
o Shift 1-2 . Pulsa transmitter dafective (see test plan) Replace pulse transmitter 24 34 870

Engine speed does not go beyond stall speed

in drive and full load




24-143

Condition

Couse

Corraclion

Car moves off in 2nd gear

Transmission electromics defactive
Sobtnoid (1) defective (see st plan)

Shift valve 1-2 unzed

Check transmission electronics (s wst plan)
Roplace solenond valve 24 34 851

| Replace valve body 24 30 002

Car moves off in 3rd goar

Trarsmission electronics defective

Solenoid (1 or 2] defective {see test plan)

Shilt valve 1-2 and 23 saized

Check transmission slectronics {see test plan]
Reploce solonod valve 24 34 B51

" Replace valve body 24 30 002

Car shifts 1-3 Shilt valve 23 senzed Replace valve hody 24 30 002
Transmizsion alectronics defective i Check transmission electronics (see test plan|
i Solenaid (2] defective [sea st plan) Replace solenoid valve 24 34 BS1
Shift Speeds

- Zero load shift not okay

= Full load shift points not okay
= Mo kickdown shift

— Only pero load shifts

— Only kickdown shilts

Contral unit defective

N full load signal

Kickdown switch dafective

Zoro lod switeh on engine defective

Kickdown switch defective

froplace control urit 24 G1 000

Chack throttle switch 13 63 544

e

Checkiraplace switeh (sea test plin
Checkireplace zaro load switch 13 66 554

i Check/replace switch (see test plan)

Shift Transitions

— Zero load shifts too hard

Control unit delective
Damper defective
Maodulation prossure oo high

Plates damaged

!
| Replace control unit 24 61 000

Replace valve body 24 30 D02
Replace valve bady 24 30 002

Disassemble transmissaion 24 G0 082

— Full load and kickdown shifts too long

Control unit defective
Dampar defective
Modulation pressure too low

Plates domagied

Replace control unit 24 61 000
Roplace valve body 24 30 002
Replace valve hody 24 30 002

Disassemble transmission 24 00 082




24-144

Condition

Cause

Caorrpotion

= Full load and kickdown shifts too hard

Madulation pressure not okay
Damper defective

Control unit defectivi

Raplace valva body 24 30 002
Raplace valve hody 24 30 002

Replace control unit 24 G1 000

Position 3 — 3rd Goar

Na engine braking effect

Clutch E damaged

Dismssemblo elulches 24 23 022

Position &

Manual downshift 3—2 not okay

Transmission electronics defactiva

Solenond (2} defective [soe test plan)

Cheeck transmission electronics (s test pland

Replace solenoid valve 24 34 851

Mo enging braking effect

Brake G or clutch E damaged

Disassemble clutche 24 23 022

Paosition 1

Manual downshift 21 not okay

Transmassion lectromes defective

Solenmd (1) defective {sen test plan}

Check transmission electronics (sea test plan)

Raplace solenoid valve 24 34 857

Mo angine braking affoct

Brake D or cluteh E damaged

Dusassomble clutches 24 23 022

Converter Clutch

Shift speed not okay

Contral umit defective

Replace control umit 24 61 000

Shift tramition too hard

Convirtor clutch damper delective

Canverter not okay

Roplace valve body 24 30 002

Replace convertes 24 40 003

Nao shift

Transmission electronios defective
Solenoid (3] defective {see test plan)

Converter defective

Check transmission electromncs (see test plan)
RAeplace solenod valve 24 34 851
Reploce converter 24 40 003

Camverter clutch slways locked
{engine stops in drivie position]

Transmission electromcs defective

Solenoid [3) defective (see test plan)

Check tranamissinn electronics (vee tost plan}

Roplace solenoid vlave 24 34 851




24-145

Condition

Cause

Correction

General

Shifts only as positioned

Transmission electronics defective

Program switch defective (sea test plan)

Check transmussean sbeciromnics (see test plan)

Replace program awitch

Defect indicator Lights up

Transmission efectronics defective

Salenoud (2] defective (see test plan)

Check transmission electronics (vee tost plan)

Replaca solenoid valve 24 34 351

Dofect indicator Hights up while driving

Transmizsion alectrones defective

Poor contact of plug on transmission

Chack transmussion electronics (see test plan)

Check plug connection

MNoise and finally interruption of poger fow
after long drive

Ol Filter screen on valve body dirty

Only replsce Tiltar sceeen, il there arg no burnt clutch liner
bits i ol sump; atherwise exchangs transmission

No powar flow forward or reverse, loud noise

Drive plote between convermr and engine tom off

Replace drive plate or convertar 11 22 051 or 24 40 003

Moise
High-pitched noise in all positions, especially when
ol 15 cold, intake noise of oil pump

Ol level too low

Valve body leaks

Corrdct ol lewel

Replace valve body 24 30 002

High-pitched, sereeching, speed-dependent noise in
all positions, especially when oil is warm, occurring
after long drive, sometimes accompanisd by iner-
ruptions in power flow

Ol filter screen dirty

Only replace filver screen, o thare are no clutch liner bits
i ol sumip; otharwise roplace complete tranumission

Loud nolse when conwverter clutch is locked

Torson damper defoctive

Roeplace converter 24 40 003




24-146

Condition

Couss

Correction

Leakage

il dripping out of convertar bell housing

Seal in pump body damaged
Pump body leaks
Converter leaks on welded soam

Radial ol seal for converter leaks

Replach soal 24 37 002

Roplaca completa pump 24 31 DD2
Replace converter 24 40 003
Replaca rochal ol seal 24 12 003

Leak between transmission case and ol sump

Ol sump mounting bolts not tightened to correct torgue

Ol sump gasket damaged

| Twghtan bolts to correct torgue®

Replace gasket 24 171 002

Leak batwien tranaler plate and trensmission case
lespecially in area of pump pressure bore)

Convarter bell housing mounting bolts loowe

Tighten balts to comrect torgue

Ol loss on transmission plug

O-ning defective

Replace O-nng 24 30 002

Ol loss an output

Radial oil seM on output damaged

Roplace radial ol wal 24 12 013

Ol loss through or on vent

Ol level 100 high

Wiang type of ol (strong Tosming]

Vent cover missing
O-ring on vint damaged

Circhp pre-load insulhicient

Correct ol lavel

Roplace ol of necsary removd tranimission and dran anting

ol including convertur

Maount covir or replace vent

Unscrew transmission extension, replace O-ring

| Replace circlip

Ol loss on cooler line

Loose connection
Cooler ling damagad
Coolar leaks

Tighten bolts to correct torgue*
Replace copler Hine

Replace cooler 17 11 000

Ol lass an transler plate

Plug on transfar plate loaks

Tighten plug to correct torque®

Aeplace seal

Leak between transmission cass and transmission
& Tanaon

Mounting bolts looss

Gaskat damaged

Tighten balts to correct torque®

Roplace gasket 24 11 062

* Sew Specifications



24-147

TROUBLESHOOTING VALVE BODY FOR A HP 22 [ EH

Condition Causo Carractan
Position R
Mo ravarse gaar Solenoid (4} defective [ves test plan) Hoplace solanond valve 24 34 B51

Wra to solenod (4) grounded out (soo toest pland
Fyvrse gror locking valve soired

Diamper B mallunctions

Raplace wirs harngss
Replace valve body 24 30 002

Raploes valvo body 24 30 002

Mo reverse or forwarnd gear

Main prossure valve smizod, spring broken

Foploce valve body 24 30 00Z

tnsufficient power transmission

Prewure 100 low in elutch B or E, brake [

HRaoplace valve body 24 30 002

Hard jolt whan maoving into position B

Dampaer B mallunstions

Maodulation prossure toe high

Raploce valve hody 24 30 002

Position D

Mo forward geai

Main praisure valve seized, ipning hroken

Feplaci valwe bicsely 24 30 002

Insufficient power transmession

Prissure 100 low n clutch A

Ruoplace valve bady 24 30 002

Mo shift lunction

Pulse transmitter dolective (see test plan)

Wirn 10 pulse trammitter grounded out (soe tost plind

Ruplace pulw transuinoer 24 34 870

Raplace wire harness

Mo shift function 1-2 / 2-1

Solenaid (1) defectivie (vea test plan)

Wirer 10 solenoid (1) grounded out [see test plan)

Shift valve 1 -2, control valve 1-2 / 34, prossure
racucing valve 1 soized

Replace solenond valve 24 34 851
Replace wire harness

Roploce valwe body 24 30 002
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Condition

Couse

i Corracnon

Position [t

No shilt function 2-3 [ 3-2

Solenod {21 defective (soe tost plan)
Wire to wolenod (2) grounded out {seo test plan)

Shaft valve 2--3 smzed

. Raplace solenowd valve 24 34 851

Haplace wire harnesss

Haplace valwe body 24 30 002

Mo shilt function 3—4 /4 -3

Solenoid (1) defective (see tast plan)

Control valve 12/ 3 -4 smized

Haplace solenoid valve 24 34 851

Heplace valve body 24 30 002

Shafts 1-2 / 2-3 ( 34 too long

Pressure regulator defective {see tast plan)
Wire to prossure roguiator groonded out [see st plan)
Damper dofoctive

Modulation valve, pressure mducing valves 1 and 2 seized

Aeplace pressurs regulator 24 34 860
Replace wirg harness
Aaplace valye Dody 24 30 002

Roplace valve body 24 30 0032

Upshifyy 1-2 1 2-3 / 3--4 too hard

Pressure reguiator defective (ses test plan}
Modulation valve sticks

Damper defoctive

Aeplace pressure regulator 24 34 860
Reploce valve body 24 30 D02

Replace valve haody 24 30 002

Downshaft 4-3 oo hard

Plate F dirty

Aeplace volve body 24 30 002

Manusl downshifts 4—3 / 3-2 too hard

Damper E or C' defective

Replace valve bady 24 30 002
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Condition

Cause

Corraction

Position 1

Manual dawnshnft 2-1 not okay

Pressurs ragulator defoctive (see test pland
Damper D delective

Maodulation valve sticks

Aeplace pressurs regulator 24 34 860
Aaptace valvs body 24 30 002

Aeptice valve body 24 30 002

Converter Lockup Clutch

No converter clutch locking

Solenond (3} dafective (see tist plan)
Converter cluteh damper defoctiee
Converter prassure valve wized

Prossurd reducing valve 1 seizad

Replace solinoid valve 24 34 851
Roplace selenoid valve 24 34 851
Roplace valve body 24 30 002

Riplace valve body 24 30 002

No converter clutch unlocking

Solenoid (3] defective (soe test plan)

Wire to solenaid (3) grounded out fsee test plan)

Replaes solenoid valve 24 34 851

Reptace wire harmess

Main prassure too high in all positions

Pressure regulator defective (wee test plan)
Miin prissure vilve sewed

Modulation pressure too high

Heplace pressure requlator 24 34 BGO
Replace valve body 24 30 002

Reploce valve body 24 30 002
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AEGS LAYOUT DARAWING

AEGS eantral uni
Kickdown switch
Program switch
Position switch
Transmission

Fault indicator
Igmition

Ful injaction

DME control unit
10 Air flow sensor

1 Engine spoad sonsor
12 Throttle valve sansor
13 Temperature serso

D00 =g U B LD RS -

¥1  Solencid - 1st/2nd and Jrd/4th goars

¥2  Salenod — 2od/3rd gears

¥3 Solinoid - converter lockup clutch

¥4  Solenoid - reverss gesr lock
Y5  Pressurs regulator

Y6 Pulse transmitier

L1 Spead signal

T Load signal

VL Full load

ME  Emngine tap

PS5 Position switch



Xr
K i it
xn
. P
. x‘ FLLATH
% AL b
T
= -
b
AW
| X2
. S
LA E E
o, X2
AT L . 2
b :
IL & 5
i
| ¥

fiel 7 |8
et o L
FEEariibl
3
o jgl-
.'lF
.
=
b2 -
Ly ',—I-
N1 AEGS control unit
K 1 Starter interlocking relay
£1  Transmission switch
52 Program switch
X 1 Range indicator conn,
X 2 Range indicator plug
X3

Transmission switch plug
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X4
X6
XB
X7
xa
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D 1

Wire harness conn, - réar section
Wire harnass conn, - center section

Kickdown switch conn.
Ignition switch conn,

Enginge wira harness conn,

Transmission plug

24-150

4 HP - 22 AEGS WIRING DIAGRAM
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#e
il
L
LTt
L

LU U P ] &

eI TITT

Solenoid - 151/2nd + Jrd/dth gears
Solenoid - 2/ 3rd gears

Solenoid - converter lockup, clutch
Solanokd - roverse gear lock
Prassure rogulator

Pulse tranwmittor

Plug Conneetions M 1 .
Sotenagid +

Kickedown

Range indicator N
Ground

Throttle valve switch
Load sigral

Spond wnsor

Throttle valve switch
Injection signal
Program switch E
Range indicator 3 2 1
Solencad 1

Solanoid 2

Rangs indicator 1
Ground

Solanoid - reverse gear
Signal [ igmition
Pressura regulator
Shielding

Engine tap

Pin 1

Pin 2

Pin 4

Pin &

Pin 6

Pin 7

Pin B

Pin 9

Pin 11
Pin 14
Pin 16
Pin 16
Fin 17
Pin 18
Pin 19
Pin 20
Pin 21
Pin 22
Pin 23
Pin 24
Fin 25
Pin 26
Pin 27
Pin 28
Pin 29
Pan 30
Pin 31
Pin 33
Pin 35

Coding

Speed senior
Rangs indicotor 2
Range indicator 3
Range indicator [
Full boad sigral
Fault indicator
Battery +

Plug Connections X B

{installed i glove box at control umt for

DME}

Pin 1 Engine tap -
Pin 2 Full load signi

Pin 3 Swgnal/figmition

Pind  Inpection signal

PinG  Battery -

Pin 6 Transm, switch P, N
Pin8 DME + !

Pin 10 Throtthe valve switch #
Pin 11 Load signal

Pin 12 Throttle valve switch

a  Starting voltage conn.

b Electromcs ground conn.

& Sheatding

Solenoid - cony, cluteh lockup
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TEST PLAN FOR 4 HP — 22 / AEGS

The AEGS contral unit is locoted undermsath
the imstrument panal on the loft-hand side
Hamaove the instrument panel trim al bottom
left — see 57 45 180,

Umcraw the control unit holder

Caution!

Mever disconnact or connect plug (31 with
the ignition turned on

Connect adapter (1), HWE No. 81 12 0 425
091, on plug (3} i eonjunction with connect
ing lead (2], HWEB No. 81 12 9 425 092, loe
ol rests / periphery

Install the connecting lead [HWE NO

8112 9 425 093] batwean tha adapter and
contral unit for tests in conjunciion with the
AEGS control unit,

Only test with the BMW service tester

Test Poution 1

Aeguirement Tor all tasts: ground wire okay ___no e Broak in groued wirs e Popane ground wire T wineg hiagram
Check ground wires 5 and 19 for coreect Commee toors eigine wirs b riss Maka cesiirs: tion
connmc tion pin B o atiery

Throttle walve switch ugnal, wee 13 63 544



Explanations for Independant Electronic Trans-

massion Contral (AEGS):

There is a comprehonsive test of the entire
AEGS each time the angine s started,

Turn on ignition.

The yallow defect indicator lamp 1n the
nstrument panel will flash teice briefly, stay
on while starting and go out at an engine speed
nbove 450 rpm,

24-152

Test Position Defect Indicator

Cause

Carrechon

Defect indicator not on with gmition turned on

Check voltage batwaen wires 5719 and 33 with the igaition
o,

MNominal value: = 10 volts,

Light bulb for dafect indicator delective,

Break in wire 1o rang indicaton on instrument canmie.

Aeplace printed circuit board for range indicator 62 11 020,
Repair wire.

Dafect indicator doas NOT flash and remains on after

stiirting.

Break in ground wire 5719,

Check valtage between wires 5719 and 24 with ignition on
Mominal value: 5 V.

AEGS cantrol unit defective

Rapair wire to winng diagram,
Repair wire to wirnng diagram,

Replece controf unit 24 67 000,

Defect indicator flashes, but ramains an alter starting,

Power supply to AEGS controd unit insuflicient,

Check voltage between wires 5/1% and 35 with mgnition on.
Mominal valua: > 10 valts.

Wires 1o solengid 1 (Y 1), 2 (Y 21, roverse gear (Y 8) or
convarter lockup clutch (Y 3] have a break or are grounded
out. See test plan for checking,

No TD signal fram DME control umit,

Mot signal from DMF control unit.

Repair wiré to wirning diagram,

Repair wires to waring diagram.

Chaeck plug connection (X 8) and power supply load to AEGS
control unit,

Defect indicator comas on while driving,

Powar supply betwesn wires 5/18 and 35 insufficient
{drops balow 10 V).

TD signal stops suddenly.

Broeak in positive wires 1o solenoids.

Repanr wres 10 wining diggram,

Reparr wires ta wiring diggram.

Troubleshooting — #lso refer to Service Information 24 02 BS (422).
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Tost Pasition 2

b

el

Salenoid Valbeas

Solenowd valve (Y 1) = Tst/2Znd and Ird/ dth gears. —— no —e= Wire to solenoid valve damaged/shorted. = Ropar wire to wning dhagram
Resistance test (M 06} Solenond valen dofen i, Aeplace solrnoel vilve 24 34 851,
Measure resistance batween wiras 1 and 16

Maminal value: 25 ... 46 ohims.

N o t o: Specified resistance valuas {or solenod

valves pnd prossure regulator should be

measurad with a transmussion oil temperature of

about 209 C {68% FI.

Insulation test (M 06} no —e= Wire to solenand valve damaged/grounded out, —e Fegor wirg (o wiring dagram.
Measure resistance batween wires 5/19 and 1/16 Solenowl valve grounded out, Replace solenaid valve 24 34 851
MNomenal value: > 500 k ohms.

r
Solenoid valve (Y 2) — 2nd(3rdgears, — no e Wire to solanoed valve damagedishorted, o Fepair wird 10 wiring diagram
Resistance test (M 06} Solenoid valve defective, Replace solenoid valve 24 34 851,
Measure resistance between wiras 1 and 17
Mominat value: 25 ... 46 chma.

|

T
Insulation tost (M 06},
Measure reustance batween wires 5719 and 1/17
Nominog! resistance: > 500 k-ohms

N0 s Wira 10 solenoid valve damaged/grounded out, —s FHoparr wira 1o winimg dusgram,

Solenoid valve 1Y 4) — reverse gear logk. —— nio —a= Wire to solenoid valve damaged/shorted, — = Fepair wird 1o wiring diagrom,
Resistance test (M 06), Solenoid valve dolective, Replace solenaid valve 24 34 851,
Plug pulled off of control unit.

Measure resistance batween wires 1 and 20,

MNominal value: 25 .., 46 ohms.
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Solencid valve |Y 4] - reverse gear lock —— 00— Wire 10 solenoid valve damaged/grounded out. o Ropar wire to wanng disgeam.
Insulation test (M DG Solenod valve grounded out Replace salanod valve 24 34 861,
Measurn resistance between wires 5/19 and 1/20.

Maminil value: = 500 k-ohims

di  Solenowd valve (Y 31 - conv lockup eluteh, N e Wire to solenoid valve damagedshorted. o Repair wire Lo wiring diagram
Hesistancs 1es1 (M D6) Solenoid valve dofective Replace solenaid valve 24 34 B51
Measure resistance between wires 1 and 25.

MNominal value: appras, 25 46 ahms,

Insulation test (M 06) N0 g Wire to solenod valve domaged/grounded out, e Repar wirn 1o wiring diagram.
Muasure resistance between wires 5719 and 1/25 Sotenoid vilve grounded out Replace salenoid valve 24 34 851
Nommnal valug: = 500 k-ohms

Test Poution 3

Prassurs regulator (Y 51 — . no = Wire 1o pressure regulator damoged/shorisl, e Fopair wire Lo wiring diagiam.

Resstance 1eat (M 06, Prosaure regulitor defective Roplace pressure regulator 24 34 BG0
Maasure resistance between wires 1 and 22

Nominal valua: 1.8 . 4.6 ohms

Insutation test (M O06). . 13 e WirE 10 pressure requlator domaged/grounded e Repar wire 1o wining diagram,
Measure ressstance between wires 5/ 19 and 1/22. out
Namnal valua: > 500 k-ahms.
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Tast Positior: 4
Program switch (5 2) —_— g = Wire 1o pragram switch damagedishorted. & Repar wire to weong dagram
A magnat returns the program switch 10 position E Program switch defective Replace program switch 81 31 265

for sach starting procedure

Rasistance test |{M 06)

Measure resistance betwean wires B and 14,
Nominal values;

= phms for switch pos. Sor 3, 2,1

0 ohms for switch pos. E

Duract current voltage (M 07) — 0 g Wire clamaged, —— = Bepar wire to wining dagram,
Measure voltage between block and brown wires

twhile starting]

Nominal value: > B W

Test Position 5

Kickdown swntch. —  ma . Wirk io kickdown switch damaged/ihorted. — e Repair wirg to wining dingram.
Resistance test (M 06). Kickdown switch defective. Raplace kichdown switch 35 41 480,
Mpasure resiitance between wites 19 and 2.

R = coohms

Accelerator pedal Noored (kickdown)
R = approx. 0 ohm

Test Position B

Position wwitch (5 1), — . 110 g Wire o position switch damaged/shorted, = Repar wira to winng digram.
Direct current woltage (M 01). Position switch defoctive Replace position switch,
Turn on gnition. Displiy unit defective, Replace display unit.
Switch off lights. Fuse no. 9 defective, Replaca fuse.
Partingnt position lamp on. Battery voltage too low, Charge battery.
Maasure voltoge betw. wires 19 and 18 Pos. 1,
19 and 28 Pos. 2,
19 and 29 Pos, 3,
19 and 30 Pos. D,
19and 4 Pos. N

Nominal valug in partinent postion: > 10 V.,
All other positions: < 1V,
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Test Position 7

Pulse transmitter (Y 61 D e Wire to pulse transmitter damagedshorted « Repair wire to wiring diagram
Resistance test (M 06) Pulw transeattor delectve Replace pulse transmatter 24 34 B70
Measure resistance batwiren wires 8 and 27

Mominal value: 800 ohms . 1.6 k-ohms

Insulation test (M OG) ] e M e Wire to pulse transmitier domaged/grounded out. e Repair wire to wiring disgram
Measure resistance between wires 5019 and B/27, Pulse transmitter grounded mut Replace pubie transmitier 24 34 870
Nominal value:; = 500 k.ohms

L
Dynamic test (M 22) — 0 g Pulst transmitter defective — &+ Replace pulss transmittes 24 34 870,
Scopa test. Wire to pulse transmitter damaged/grounded out, Repair wirg Lo wiring diagram

Connect tast lead betwean wires 8 and 27 (see
oparating instructions for BMW service testor)
Lift car

It should be possible ta turn mear wheals sasily
Stort gngire

Select pasition D,

Speed approx. 30 km/'h (25 mph)

All zine curves must be umformily larger than
0 ... 10 {ledy scroen scala}




25 Gear shift mechanism

2511 000

003

081
111
210

2516 050

061
ogo

202

Shift layout — manual transmission
— Sheet metal shift console

= AIUMINUM SNITE CONMSOIE .ottt s e e e e e e e e e s s e ettt seeseemmmn st sessssnanneeerrees

Shift lever — remove and install

— Sheet metal shift CONSOIE ... s s s e s esssaaiasaas

- Aluminum shift CONSOIE ..o errrieeees
Shift lever — disassemble and assemble
— Sheet metal shift console ...........oeeeeee

—  AlUminum Shift CONSOIE ...........oivocieiiiiiiirnissreeres s sressaesseessnsrrnserasans
Shift lever dust COVAT — TEPIEED .. v smnrvrvissmissssssssnsspissniisinssnssssssisisnsssisis s s ssssaaiins sammanssy
2 1 T R £ i = e P LS EeR U er)

Shift lever console — remove and install

— Sheet Metal Shift CoONSOIE et iae e ere e bassaa s e ersssssasasen
= AluminUm SHIft CONSOIE ....cooiiiiiiiiiiiiii i sssa s e resssbnsssesmmas be i ssi s s aan s s e enesbesasssmnmnnnsnsns

Shift layout — automatic transmission

— NMarsion W ShI TOH commnminiii a ri E T  a
v 256-

= Version with cable .................

Selector lever complete with base — remove and install

= Vearsion With ShIErOg ..o esisimiiinssin s deinisii s se s ik
— erElon Wit e aD b i R e v s
Selector lever handle —replace .....occcoveeiieerr e

Selector lever — remove and install

— Version with shift rOd .. i s a s s et e e raries
— Version With cable ... e
Range selector lever cable — TERIAGH .........imamimimmsimmm s i s ressasses

v 25-

25-

25-

veenie 20

25-
25-
25-

25-
25-

25-

25-
25-
25-

25-
25-
25~

@ Ot I P -

-

11
12
13

14
15
16



LAYOUT OF SHIFT FOR MANUAL TRANSMISSION

- Sheat Metal Shift Console —
1 Shift arm

2 Comsole

3 Bolt

4 Washer

5 Selector rod

6 Dampar

T Circlip

8 Washer

3 Cylindrical pin
10 Selector rod joint
11 Lubricating felt
12 Spring sheeve

12 Lower ball plate
14 Rubber cover
15 Rubber mount
16 Holder

17 Holder

18 Cap

19 Lock washer

20 Shift lever upper section

21 Shift lever assembly
| 22 Circlip

23 Shift lever lower section
24 Upper ball plata
—| 25 Spring
| 26 Spacer
| 20‘ | 27 Circlip
| 28 Rubber ring
| 29 Washer
| 30 Dust cover
31 Shift lever knob
16 . 32 Hexagon nut

I8 25 006
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LAYOUT OF SHIFT FOR MANUAL TRANSMISSION
Adurminum Shift Conaple —

F30 25057



25 11 000 REMOVING AND INSTALLING

SHIFT LEVER
Shaat Matal Shilt Coniola

Lift out circlip (4]

Ramove the shift lewer

firgfalatecars

Thae shalt Tewsr is lsent Noweard th eaar
Lily ot airelip (1)
Aemove washer (2]
Pull owt the shift rod

b Sl

Pull off tha shult lewver Knobh

Lifg af ! the dutt cover

Aemova the felt insulation.
Pull out the sleave hotwoeen the body and
shift console.




25 1100 REMOVING AND INSTALLING
SHIFT LEVER
= Aluminum Shift Console

Pull off thia shaft lsver knohb

-

78 2% 00 )

Lift put the dust eover

Remava the falt liner

Disconnect the plug on tha backup light lead,
Unsnap dust covar (1] on the bgdy and pull
it off of the shift laver

Loosen dust cover [ 2} on the shift console.
Ferg il B trear

Check the dust covers and make sure of
correct seating.,

Lift out circhip (1)
Take off washer {2).
Pull put shift rod |3)

r.-l_';I} F5H D44

Apply Spacial Toaol 25 1 100,
Turn it 907 anticlockwise,

Prass the spharical plate upwards,
Remova the shift lover from abaove

Heig vt i
Maount the ypherical plate in wich a mannar
that the tabs on the sphorical plate are aligrned
with the opomings i the shifl conscle.

Priss in the shift lever until the etaining tabs
arm hvard 10 angege Twige.



25 006

T8 25002

1 10 98 7
7=k

1 0 2% OG0T

2511003 DISASSEMBLING AND
ASSEMBLING SHIFT LEVER
Sheat Matal Shift Consnle

Raomove the shift lever — see 25 11 000
Lift put the snap ring.

Pull off the upper shift lever section
rstallasiemn
Chieck the imstalled pouton

Pull affl cap (1)

Remowve wirchp (2}

Take off rubber ring (3}, washer (4], snap ring
15} and rubbar part (6],

Circlip (7], spring retainer (8], spring (3],
upper spherical plate (10} and lower (nibbed)
spharical plate (17}

frstaliation

Lubrricate the spherical plates with Maolykote
Longterm 2

2511003 DISASSEMBLING AND
ASSEMBLING SHIFT LEVER
— Aluminum Shilt Comale

Remove the shift lovor - see 25 11 000
Left out the snap ring.

B0 3

Pull aff the upper shift lavor section
T titliatem.
Chock thwe installed position.

nJIDZH OAD

Pull off cap {1}

Remowe circlip (2)

Tokn off rubbare ning (3], washar {4}, snap ring
15 and rubber part [6)

B0 2% a4l

Peeris ol the bearing shell downwards,
i taliateon

Lubwricate the bearing shall and ball with
Molykata Longterm 2

@#10 25 047



2511081 REPLACING DUST COVER FOR
SHIFT LEVER

2611111 REPLACING SHIFT ROD
JOINT

Pull off the shift lover knob Transmission 260/5:

Unstivinee the propeller shall on the transmissimon
wmr 26 171 000;

E nggamger Sth gear,

LiTt our circlp (1)

Take off washer (2],

Pull out shift rod (3)

Mare

Transmission 26005 without Vibration Damper

The shift rod o imerted from the left hand sude

as sevn looking Torward in car

Transmission 26005 with Vibeation Demper o

Tramamission 26%5/5:

The shift rad is insertod from the right-hand sude

as seen looking foreard m tha car

Lift out the dust cover

Push back thi locking sleeve,

Drriwir ok the pin
Pull oun thae shift rod wath join

Frstalfation

Lubricats the boaring shsuva and shift rod jomt
with Molykote Longterm 2.

Note

Transmission 260/5:

The bearing sleave is offset to the nght as een
looking lorward in car,

Trommission 2655 or 206005 with Vibration
Drarnysor:

The bearing slemoe i offsot (o the lelt as seen
looking forward m the car

020 g
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25 11 210 REMOVING AND INSTALLING
SHIFT LEVER COMSOLE
Sheat Matal Shilt Console

Mamsonen thin abult lover — soe 25 11 (NN
Dhisgonnect the plig

Pull ol vhis Backup light bamds

Uniorew the conuoda mounteng Dol s
trriportani!

Sall Im;iuuq Boslts -~ loossming (hese bl s will
by alif Faesuali

frratallarinn

Llsa ey, mies - asod aillasive pealed lolie
Tightaning torgue®

Unscrew the mounting lineckey

teigimiiofran

First brvwmrt the ahilt lesy to ks jristallation
al the rulibey cover mavim

Hemowe the conwola

freidali@tian

Check the rulibsse mounts, caplacing i1
nECALary

Rl [T T L
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2511210 REMOVING AND INSTALLING
SHIFT LEVER CONSOLE
Aluminum Shilt Console

Unscrew the propeller shatt on the transmission
sea 26 11 000

Remuove the shift laver

Suppﬁlt tha transmision

Unscraw the cross mambar

Lawar the transmission to the front axle

carrier

sen 25 11 000

Take the backup hght leads out of the holders

[12025 025

Unscrew the holder,

Trstallation

Lubricate the support ring with Molykote
Longterm 2.

Engage the holder in the retsmning tabs,

Lift out the clip on the beanng shaft

Nare

The clip i3 accessibla with o wcrewdoeer

Turn to disengage the clip in the rmtaming Ll
and vwing up

025033

Pull put tha baaring shalt,
Take off the shilt console

A0 25027

Lubsicate tha baaring sleowe with grisse and
pross it into the naw console

o

Jozsoz2e



SHIFT LAYOUT DRAWING FOR AUTOMATIC TRANSMISSION
{Version with Selector Hocd)

1 Bas

2 Imsulator

3 Self tapping nut
5 Saelf-tapping scrow
& Shilt gate

7 Balt

B Washin

9 Selector lewer lowar section
10 Push button

11 Spring alemant
12 Stud

13 Cyl. pin

14 Hamdle

15 Selector levar

T8 Transmision switch
17 Pull road

1B Boaring sleave

19 Shim

20 Nut

21 Kay

22 Retainar

23 Pivot sleowt

24 Shalt

25 Nut

26 Selector brver Lar
27 Selector rod

28 Spring clip

29 Sleave

30 Owal heael screw
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SHIFT LAYOUT DRAWING FOR AUTOMATIC TRANSMISSION
(Wersion with Cable}

20 25 033

1 Baw

2 Insulator

3 Solf-tapping scriw
4 Salf-tapping nut

5 Shaft

i Hoaring slew

7 Shim

# Pin

9 Sell-tapping scriw
10 Sell-tapping scoreve
11 Shift gate

12 Transmassion switch
13 Selector lever

T4 Pull rosl

15 Handle

16 St

17 Cable

18 Mt

19 Dust covar

20 Retainar

21 Bracket

22 Balt

23 Washer

24 Transmission bever
25 Nut

26 Washer

27 Sloave

28 Clamping bolt

29 Washer

30 MNur



WITH BASE
Version with Shilt Bod

Disconnact the battery ground lead
Lilt put the retminers

Disconnect the shift rod.
Trstallatiimn

Buljust the shilt rod — soe 24 D0 004

Lift out caps (1]
Loosan bolts (20 and push back the consale

¢ -]
2025 0|

Unicraw the trim panel

Unscrew the trim panal on the lelt side
Remowe bolt (3}

Opien the ghove box,

Aemove bolt (4]

25-MN

2516050 REMOWVING AND INSTALLING
SELECTOR LEVER COMPLETE

Lift aut cover 15)
Take all the mask

Lilt out the ashiray
Unﬂ:ruw thiis uhhtri\r AirisiEry
FAemove balt (1)
frasralfation

Connmct the leads

Pull bock the concalae

Unscraw the heater controly

Remove the console completaly

Cars with Rilio

Pull aff all plugs on the radio and spoakor
halance control,

Drisconnect plug (2.

Ramowe bolts (3)

Riemaove the hase,

teetatbatrowe:

Chich the insulating plate Between the Dady
i bavse, roplacing of necessary



2912

25 16 050 HEMOVING AND INSTALLING
SELECTOR LEVER COMPLETE
WITH BASE

= Wersion with Cable

Disconnect the battery ground lead
Lift out caps (1)
Loosen bolts (2) and push back the console

Unsgraw the trim panel

Unserow the tnim panel on the left side,
Ramove bolt (3]

Opan the glove box

Remove bolt (4)

Lift out cover (B},
Take off the mask

Lilt out the ashtray.
Unscrew the ashtriy insert,
Remowve balt {1]
frsraliation

Coannoct the leads

Pull back the console

Unscraw the heater controls,

Remove the consale complétely

Cars with Radio:

Pull off all plugs on the raedio and spaaker
balance contral

Lift out the retainer,
Unscraw the aye on the shaft
fimprer v 1

Don't bend the steel cabla

Unscrew the nut.
Dizengage the cable sleeve i the holder



e

Disconnect plugs

Urscrew the bolts
Remove tha héaa

frendallaticne
Tevnet thee invulating plate

frpntallatmn

Agljust thie calila

Selector lever in P (most Tarward posution)
Transmussion lever in P {most forward
positionl

Prass the cabile pull rod opposite the Torsard
diraetian

Clamp the cabile pull rod without tension
Ternpreartaenf

Torgue: 10 to 12 NMm (7.5 to 8.5 1t s}
Dran'y berreed the calbile

2516 061 REPLACING HANDLE FOR
SELECTOR LEVER

Mo the selector leves fo 1 or 2
Linscrow clamping baolt
Pull & thae hasrselln

P dad Gt
Guidde the pin ol the botton o th poll codd
ale



d025023F

025024

2035025

2025 026

25-14

2516080 REMOWVING AND INSTALLING
SELECTOR LEVER

Version with Selector Rod:

Remaowve selactor lever and hage assamhly
2% 16 050,
Dewee out pin

Pull gut selector lever lowsar section,

Remove washar (1] and boaring sleeves (2]
Tastallation

Check bearing sleaves, replacing and imstalling
with Molykote Longterm 2 if necessary,

Pull off plug {3

Unscraw scoow (4],

Aemove transmission switch togethes with
selector laver upper sechion

Instalfation;

Check installad position of tramnsmission switeh
and drive dog,

2025 QI

2025038

20 25 0329

a0 2% 030

Linscrew seranw on handle,
Pull off handle.

Insfafiation
Guide pin af button into pull rod hole.

Take pull rod out of slector lnver uppor
section

Trxtirfiatece:
Check shift gate, raplacing if nocessary



20 25 041

2025 042

2025043

2025044

25-15

2516080 REMOWVING AND INSTALLING
SELECTOR LEVER
Viorsion with Cable

Remove tho selector lever complate with basa
sen 25 16 050
Crrawe out the pin

Pull oun tha shaft

Take off washer (1)

Pull thi bhearnmyg slesves |21 out of the housing.,
frestdfiation

Replace thi bearing sieeves

Pull off plug . |}

Unscrew bolts [4)

Hemove the transmission switch together with
the uppier selactor liver section.

Tilt out the selector lever togethar wath the
transmission switch and shift gate.
frigtaliateman

Pivat fork of the transmassion swetch endgoges
aver the selector laver,

sh

FLE

700 75 04%

025 078

20 250728

Unserew the shilt gote on the transmission
wwitch

Feagfatfarican

Make sura that the PYITNS the transmission
switch angaga in the bores of the sieft gotoe

Unseriw seriw on the handle.

Pull off tha handle

frmstaliaren

Check position of the handie to the selector
lavypuny

Fray falfardary
Guide pin of button mto the pull rod hole

Take the pull rod out of the upper selector
bewrr section



25-16

2616 202 REPLACING CABLE FOR GEAR
RANGE SELECTOR LEVER

Lift out ashtray
Uniscrew ashitray inaert
Heamowe screw (1)
Fristalfationn

Dsconnect battery ground leasd
Connect wirg

Lift off caps (1),
Loosen swerews (2] nmd push back console

Pull back consolo.

Unscrew heator controls

Take out console complotely,

Cars with Radio:

Pull off all plugps on radio and speaker balaneo
contiol

Unscrs trom pane!

20 2% 020
_ pE——

Lovoson nut,
Fronpacer tanne
Don’t band the steed cable

Unscrew left tnim panel
Remove screw (3]
Dpan glove box,
Ramove screw (4]

Unscraw nut,

Push back cable sleeve and disconnect in
holder,

Pull cabie out of operating lover.

Take ofl cover (5).
Disconnest mask,

}ﬁ'}l} 25 018



Tnstaliation Pull out rubiber grommaet with cable
Check arrangemaent of washars

Check rubber mount, replacing if necessary

I o e 20 25 049
Lifv out retainar, 3 Instatlation
Unscrew eye on pin ST Guide in cabile fram above
fmpartant! ,{;.;._1 Enock i rubings geomimat
Dron't bend the steel cable ha i Mate:

Recheck seating of rubber grommet belore
Tl irstaliation of calies,

Instalfation:

Adjust calyle

Selector bever in P (Far Torwsrd position )
Transm, lover in P (far forward position)
Push cable pull rod against forward direction
Tighten cable pull rod without tension
Tempncr tavyt !

Tightening torque: 10 10 12 Nm {7 10 8.5 It
fhvs.)

Don‘t bend the steel cabli,

Unscraw nut
Disconnect calli sliseve in brocket

JBIHOAT

Cut and fold v carpet




26 Propeller shaft

26 11 000

051
160
501
26112 001

Propeller shaft vibration and noise — eliMiNale ........ccoovviiviviiereer s rssssas e eessssnns

Propeller shaft — remove and install

— Version with front coupling or universal Joint ...
— Version with front constant velocity JOINE .......cccorrrimiimi s s ssan s

Front rubber coupling —replace .................c.....
Constant velocity joint - replace ..

Front center — replace (propeller shaft rern-:wed}

Fropeller shaft center mount assembly — replace

e N W B i i T e e e b T e R T Crrr T
= VErsion WItNOUE SHHE ..ottt et eeee e e e e e e et e e e et saeseeemmmn bt bessann e reees
Propeller shaft —troubleshoot ..........oooooe ittt r e s st baaa s ra s r e raaaaas e e e e mmmnss

26-

26-
26-
26-
o 26-
26-

26-
26-
26-



ELIMINATING PROPELLER SHAFT
VIBHATION AND NOISE

Vilwabiopn or Dyruamimiing

Hupuitorvarnits

Propaller shalt i porlect optical condition,
Balance propaeller shalt, of balance plitos and
MUAsIng or thra s LR L L] ol imbalonos
(e inatrwctions suppdiad with balaneing
il )

FA0 26 0a

Aligning Propeller Shalt Ta Eliminate
Wibration or Dramming
Conter Uranarmisseom willy misasaring L

Place Special Tool 26 1 030 on il pan flange
and mersure angle of engine inclination

Nota

When correcting defléction angle by installing
shimd, remamibser that this will changs the
daflection angle of neighboring jomts

Chacking/ Correcting Datlection Angle of Jonts r

261030

Ol Pun Flarige Mot Accosi bl

Apply Special Tool 20 1 D30 with a helping
rabl Ditoal puler? and measre angla of aigine
[T [T AT

Nile

Whsn carrocting deflection angle by moutalleg
shibims, remambaer that thie sl Chuerge the
daflnction angle it} ||r-|uh1|r|ur=l] pol e

Ploce specual tool gavge on peopeslles shall Troad
s lion and maasire angla

Dimtmrining deflebtion angle® ol coupling and, «f
apEssary, cormect by imtalling max 1 mm

(LT TE) thichk shims oy TRanSImMIsaion LuspEimslcdy
OF O CapnvtEr imount

Example

Engine angle 20 16
Proapallnr shalt angle 79 (8
Coupling dalloction angle a® 10

Plses gouge on propallan shall vias woticn and
miasure aingle

Ehst@gmviors dallafican .|||.u||.1‘ ol conted mount
anel correct by anstalling mag 3 mo (0 1187
shEmE O Er A AITIIASION SLSPEAGICN OF 0N Cerli
maunt o neciisary

Plnce guugs on Timal drve togethar with halping
ral [steal puler) and mesiure angle

Datarming dallection angle” ol winiversal joant
ool correct by inatalling mas 3 min (0118
shims on center maunt if necessary

* Ben Specificationy



Hard Moving Shde:
Mole
The propeller shaft win balanced in assambled

state andd must not be turned in the slide.
Punch mark an unmarked propaller shaft,

730 26 0o

Take off serow-an sleses (1), washer 12) and
rubsber ring (3}

Inspact the rubber ring, replacing 1 necassary,
Disconnect the propeller shatt on the slide.
Clean the keyway and lubricate with Moly-
kote Longterm 2°°

Assomble the propeller shaft that the punch
marks are aligned.

Nore

“&k' The propeller shaft sections are mounted in
Wi, 2 I such a manner, that the umversal joints ara
: ff.i in ane plana,
" fie If the shide has been duassembled without
- w:"v. ¥y ™ marking, orly 180° wrang installation i
- 1’5 i possible bacause of balancing.
v !:‘ ! '
¥
F%\.',\-}' -y
=
i 26 025

Afwer Finishing Installation:

Tighten the scraw-on sleeve with Special Tool
26 1 040,

Tightening torqua®.

* See Specifications
** Sourca: HWB




26-3

2611000 REMOVING AND INSTALLING
PROPELLER SHAFT

Unscrew the propeller shaft on the transmission,
Turn the vibration damper B0 and place it on
the rubber coupling.

The vilbiration damper is removed together with
thi propelier shaft.

Foemove tha axhaust assembly — see 18 00 020,
Unscraw the heat shiald,

Irseallacion:

Replace the s10p nuts,

Tightening torque®.

Imporean!

Only tighten the nuts or balts on the flange
end to avoid tension in the coupling,

If nacassary, foosen and adjust the cross
meambor,

Wersion with Front Coupling ar Universal Joint:

Loosen the screw-on sleeve several turns with
Special Tool 26 1 040.

Installaron!

Tighten the screw-on slesve with Special Tool
26 1 040 after finishing installation,
Tightening targue®™.

Unserow the propeller shaft on the transmission. Version with Front Universal Joint:

Unserew the propeller shaft on the transmission,
Installation:

Replace the stop nuts.

If necessary, adjust the cross member.,

Tighten the nuts with a torque wrench,
Tightening torqua®.

-
733 24070
——

wersion with Balted Yibration Damper: Unscrew the propeller shaft an the final drive,

The vibration damper 15 mountad on the
transmission end ocutput flange.

* Sae Specifications . 20 26004 * See Specifications



frstatlarion:
Replace the stop nuts.
Tightening torgue®

Unsoraw the conter mount,

Tnstallation;

Preload the center mount in forward direction
A =410 6 mm(0.157 1o 0.236"].

Bend down the propaller shaft and pull it out
of the centering pin on the transmission.
Instaliation:

The propeller shaft was balanced in assembled
state and may only be replaced completa .,
Check center, lubricating with Molykote Long-
werm 2 if necessary.

Replace a damaged centar.

Ingtallanon.

Check the center, lubricating with Molykote
Longterm 2 if necessary.

Replace a damaged center.

* Sas Specifications

freseallation,

Tighten the sgrow-on sleeve with Special Tool
26 1 040 after fimishing installation.
Tightaning torque®

* Sea Specifications



Varsion with Constant Velocity Joint:

Support the transmission with Special Tools
24 0 120 and 00 2 020.

Remove the nuts and washer (1),

Loosen nuts {2).

Push back the transmission carriar.
Installfation;

Tightiening torgua®.

Unseréw the nuts.

lrstallation
Replace the stop nuts.
Tightening torque®.

Unscrew the propeller shaft on the final drive,

¥ See Specifications

28 X6 07

28 26 508

Inxtallation
Replace the stop nuts,
Tightening torgue®,

Unscring the center mount

Frastalfaticn,

Preload the center mount forward by distance
A =4 to05mm (0,157 10 0.197"].

Bend the propeller shalt down and pull 1t cut
of the transmission flangs,

Impartant!

The constant velocity joint 15 not enclosed.
Cover the constant velocity joint or use the
transportation cap,

* Sae Specifications
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Installation:
Use tha gasket hetween the constant velocity
juint and transmission flangs




2011057 REPLACING FRONT RUBBER

COUPLING FOR PROPELLER
SHAFT

Unsiraw the propalier shalt on thie transmisson
Turn the vobration dampo GO el plnce 11 o
e fubalear oupling

Tha vibiration dampar 4 tken ofl togethar with
Romove tha axhaust asembly — seo tha porapetier shafi
18 D0 020,

I spplicabile, unscrew the heat shield

Lowosirny the screw-on sloeva sovaral turns with fewsdallation

» Special Tool 26 1040 Replaca thae stop nuts
Tosraltation Tightaning torgun®
2 . Tighton the screw-on sleve with Specisl Tool Tenwgriar taywef

20 1 040 afver Tinesbung installation,

Crnaly tighten the auts or bolts on The larnge end
Tightening torgue®

o avond termaon in the coupling
Loosen and adjust the cross member, i
PR EA 3 Y

261 (40)

-
L]

s

Unscrow the propeller shiaft on the
PrEmamission

Unseraw the centar mouni

frstaffafiiny

Preload the center mount lorward by dintance
A= 2 o d mm (0079 1o 01577

Wersion with Bolted Vibiration Damper: Pull out the propeiler shaft from the centenng

e iy W Dramiomisaln

hr.lpm Farst’

Do not dnconnect the propeller shalt on tha
slicla.

The vilration damper o mounted on the
transmission end output flange.

* Sae Specilications * See Specilication



26-8
Replace the coupling.

Install the coupling that tha arrows face the
flange arms.
Tightening torgue®.

70 26 G324
Fagtallatomn
Check the center, lubricating with Molykote

Longtarm 2,
Raeplace a damaged centir,

* Sap Specifications



2811 160 REPLACING CONSTANT Pross off dust cowver

VELOCITY JOINT FOR
PROPELLER SHAFT

Remove propetier shalt assembly — see
26 11 000,
Remove hose clamp.

28 26 107 28 76 106
Remove circlip, Pack niw constant walocity joint with 60 grams
trsrallation: of graase® .
HReplace circlip, Mo

Do not cant inner race with cage, since balls
wold Tall out.

28 26 107
Pull off constant velocity joint complate with
dust cover.

Place gasket in shoulder provided lor this
U oL,

Pross on dust cover,

Installation:

Check that bores are located correcily

) 20 26 104 98 76 I0H

Press knurled head bolts and washers out of
constant velocity joint.,

Press-in knurled head bolts with washers

A 38 109 Source: HWB



26-10

Clean splines 1o remove grease and then coat Constant Velocity Joint Assambly
with o bolt cemant®.

Important!

Keep bolt coment out of ball paths.,

28 26 110

Drive constant velocity joint on propeller shaft
with Special Tool 23 1040,

28 26 11
Insert circlip.
Nate!
Check for correct and tight fit,
T8 76 W0
28 26 112
Install hose clamp on dust cover. 1 Transport cap 6 Dust cover
2 Circlip 7 Propéller shaft
3 Constant velocity joint 8 Bolt
4 Gaskat 9 Washer
5 End cower

7B 26102 * Spurce: HWB



111310

20 26 030

| 70 26 040

2611

2611507 REPLACING PROPELLER
SHAFT FRONT END CENTER

— Propeller Shaft Removed —

Pack center with viscous grease and drive out
with Special Tool 11 1 310,

The pressure on the grease packing drvaes out
the center mount,

Lubricate center with Molykote Longterm 2
and drive in with Special Tool 11 1 130,
Sealing lip faces out.

Protrusion & = 4 5 mm (0.177"),



3036 021

iy 26 Gas

3026 625

26 -12

26 12007 REPLACING PROPELLER
SHAFT CENTER MOUNT
ASSEMBLY

Varsion with Slida:

Remove propeller shaiy 26 17 000,

Unscrew threaded sleeve with Special Tool

26 1 040.

Pull off front propeller shaft section,
Irnportant!

Propeller shaft was balanced in assembled state
and must not ba turned in slide,

Punch mark an unmarked propelier shaft,

Tostallarion:

Lubricate slide with Molykote Longterm
Slide on threaded sleave (1], washer (2] a
rubber ring {3).

Assemble propeller shaft that punch marks
are aligned,

Nole

Propeller shaft sections are mounted to have
universal joints in one plane,

If stide had been taken apart without punch
marking, only wrong installation by 1807 is
possible because of balancing.

Installation.

Tighten threaded sleeve with Special Tool
26 1 040 after finishing installation,
Tightening torgue®.

* See Specifications
** Sowrce: HWB

20 76033

*0 26032

2026 034

Lift out circlip (4] and ramaove dust guard (5]

Pull off center mount compleéte with grooved
ball bearing

Pross groowved ball besring into center mount,

Slide an dust guard (1),

Press on center mount with Specigk Tool

24 1050,

Tnstallation;

Check instalied position of dust guard - flush
with center mount.

lmportani!

Check clearance of center mount,



20 260732

20 26 02

26-13

Propeller Shaft without Slicke:

Remove propeller shalt 26 17 000.
Unscrew bolt (1),

Punch mark propeller shaft sections to sach
ather.

Pull off front propeller shaft section,

frmypor tant!

Propaller shaft was balanced as an sssembly
aplings must not b displaced.

Installation

Assemble propetler shaft that punch marks
are aligned,

Lock balt (1] with a bolt cament™®.
Tightening torque®

Pull off center mount complete with grooved
ball baaring.

Press grooved ball bearing into centar mount,

* Sea Specifications
** Source: HWB

Divive on center mount with Special Toaol
24 1 040.

fenypone rarni!

Check clearance bitwesn center mount and
dust guard,

20 36 026
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TROUBLESHOOTING PROPELLER SHAFT

Condition

Cause

Correcton

Grunting from stopped car

Propeliar shaft without influence

Check enging tuning — adjust the axhaust assembly

Shaking whilte moving off in lorward or reverse gear
{eanter mount knocking)

Propellor shalt not alignod precrely

Align propeller shafu (5.1 26 01 77 (235)]

Runout on eentering pin, transmission o Tinal drive langes

Check runout of centenng pin and flanges with a dial gage
~ sire Specilications; adjust or replace final drive fangs

Center mount rubber damaged.
Propelber shatlt length compensator.

Replace conter mount — 26 12 001, Important! Tighten®
sorenw-on slaeve with Special Tool 26 1 040

Univarsal joints worn or seized,

Check clearanca and movemant, roplacing propallar shaft
if nocassary — 26 11 000,

Engine/transmission mounts not okay.

Check mounts, aligning or replacing of necessary,

Coupling rubber damaged.

Replact coupling — 26 11 081,

Shaking betwean 40 ond 50 km/h (25 and 30 mph)

Propeller shaft not aligned precisely.

Adign propelier shaft,

Runout on centering pin, transmission or final drive flanges.

Check runcut of centering pin and flanges with a dial gage
— sea Specifications; adjust or replace final drive flange.

Center mount rubber damaged,
Propaller shaft length compeansator.

Replace center mount — 26 12 001, Important! Teghten®
serew-on sleeve with Special Tool 26 1040,

Umiversal joints worn or seized.

Chock clearanco and movemant, replacing propellos shatt
il necassary — 26 11 000,

Coupling rubber damaged.

Replace coupling — 26 11 057,

* Sge Specifications Tor tightening torque.
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TROUBLESHOOTING PROPELLER SHAFT

Condition

Cause

Correction

Grunting fram 60 km/h {37 mphl on

Propoller shaft not aligned pracisaly or installad with
tension - langth compansator,

Align prapeller shaft or check movement of length compen-
sator, lubricating slide with Molykote Longterm 2 and
tightening serow-an sleeva® i nocmsary .

Canter damaged,

Replace centar — 26 11 607,

Runout on centering pin, transmission or final driva flanges.

Check runout of centering pin and Thanges with a dul gage
see Specificotions; adjust or replace final drive Thnge.

Centering incorrect due to worn fanga bores (bolts loose),

Feplace ransmsaion or final drive Tlange.

Consideralile imbalance of propeller shaft, balancing plate
torn off,

Balance or replace propeller shafr.

Umiversal joints worn or seized.

Chack clesrance and movement, replacing propeller shaft
if necessary — 20 11 000,

Canter mount loud while drving

Ceanter mount not perpendicular 1o propeller shaft,
not of insufficiently preloaded.

Prefoad center mount at right angle o propeller shalt i
forward dirsction by 4 1o 6 mm {0,157 o 0.2367)

Center mount grooved ball bearing not okay.

Roplace grooved balt bearing — 26 12 001

* Spa Specifications for tightaning torgue.



31 Front axle

3110000
31 11 001

3112000
080

130
147
3121180
31 31000

3132 001
31 33 001

100
3135000

INEOAUBHONT s
Front wheel suspension Iayout raWing ............ccooeiririeiieeeeie e ir s eae s,
Front axle assembly — remove and install ...,
Eront:axle Camier — raplace . i i s i e SR S T e e
Front axle carrier with control arms and struts layout drawing ...........ccooeieiiiinnineicneienn,
Control arm, left or right — remove and install ..o
Thrust strut, left or right — remove and install or replace ...
Thrust sl mounts = CReok o I R
Rubber mount in control 8rm — FEPIACE ...t
Rubber mount in thrust strut — replace ...
Bearings (wheel hub) for front wheel —replace ...
Spring strut, left or right — remove and install ...
SpriNg Strilt ASSEMMDIN TITAWING: v cvinnanniaimvssssssanisssssmsssmbiiin samsanss HEsRs TR FRErER FANS s ami
Shock absorber, left or right — replace ...
Spring strut mount, left or right —replace ...
Coil spring, left or right — remove and install or replace ...
Stabilizer — remove and install or replace ...
Front axie — troubIESROOt ... et
Shiock absorbets — trouUbIESHIOL .. ismsiminmissmim i st s s i3

31-
31-
31-
31-
31-
31-
31-
31-
31-
31-
31-
31-
31-
31-
31-
31-
31-
31-

—h
D Wm OO N s W= 0 =

1
13
14
15
16
18
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FRONT AXLE LAYOUT DRAWING

28 31 001



310000 REMOVING AND INSTALLING
FRONT AXLE ASSEMBLY

Remove cotter pin and unscrew castie nut,
Prizss off tie rod on steenng drop arm with
Special Toaol 32 2 D40,

Ireglalialion

Tighteming torque*®

Lock castle nut with cotter pin

Ruemove and install front wheels 36 10 300
Raemove splash guard

MNerre

Check front axle alignmant with optical testor
after installation 32 00 034

Disconnect and e down laft and right broke
calipary

Brake linos remain connected

fnstallafrian

Tightening torque*

Unscrew steering gear mounting bolts
{hald on nits),

1 = Washer

2 = Waghar [both sides)

Tie down steering gear with a paece of wirs.
Lines remain connected.

Instalfation:

Replace self-locking nuts,

i Tightening torque®

Laft Side:

Pull plug out of clamp and rubbaor grommat
oul of brocket

Disconnect ground sire,

Unserew botts (4 and 5] on laft and right sidaes.
3 = washer (both sides)

Tevztallarion:

Replace self-locking nuts.

Tightaring torgue® with car in normal
position®

W
28 31037

Unscrew ABS pule sensors on left and nght
siclps.

Disconnect push rods on left and right sides.
Hold on ball joint with a fork wrench.
TersEaliarion.

RAeplace self-locking nuts.

Tightening torque®.

* See Specitications of Group 34 * See Specifications of Group 31/32




31-2

Unscriw engang mounts at bottom on left and
right sidos.

Loosen angine mount at top right

Fastalfarecn

Check for correct installed position,

Turning lock of mounts is located n bore (1),
Tightemng torgue®.

Support spring strut shock absorbers.
Disconnect left and right mounts m wheel
houses,

Inseallation;

Replace self locking muts.

Tightening torque®

Engines M 20 and M 21:
Attach Specwl Tool 11 0020 on engine,

* See Spocifications of Gr. 11/31

Enginae M 30:

Drrain coolant partially.

Discannect water hose (2} and attach Special
Tool 11 0 020,

fogratlareon!

Full and bleed cooling system 17 00 039,

Place workshop jack underneath front axle
carrigr,

Unscraw engine carrier bolt [1) and lower front
axle slowly.

Caution!

Springs struts must not be allowed to fall out or
ifrop down — ball joint: would be damaged.
Tresratbation:

Install bolts with washers {2].

Tightening tarque®,

* Ses Specifications of Gr. 31
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3111001 REPLACING FRONT AXLE
CARRIER

Unscrew control arm on mount (3} at left and
right sides

4 = Washer (both sides)

togtaftalian:

Replace self-locking nuts,

Tightaning tarque® for car loaded down to
normal position”®,

Check front wheel alignmant with optical
tester — zep 32 00 034

Unscrow stearing gear mounting balts.

1= Washar

2= Washer (baoth ssdes)

Suspand stearing gear from car on a piece of
wira,

Instalfation.

Replace salf-locking nuts.

Tightening torque®,

Unserow stooring gusde sim,
1 = Washar

Installation

Replace sebf-locking nut.
Tightening torque®.

* Soe Specilicavions of Gr. 31/32

Unscrow anging mounts at bottom left and
righit.

Loosen angine mount at top nght,
Fristadlation:

Check for coreect installed position.
Turning lock of mount must ba in bore (1),
Tightening torque®,

Engires M 20 and M 21:
Attach Special Tool 11 0 020 on engine,

Engine M 30:

Dirain some of coolant.

Disconnect water hoso (),

Attach Special Tool 11 0020 on engina,
lrstafiation:

Fill and bleed cooling system, see 17 00 030,

Unserew engine carrier bolt {1},
tngtallation:

Irstall bolts with washers {2),
Tightening torque® .

* See Specifications of Gr. 11/31
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FRONT WHEEL SUSPENSION LAYOUT DRAWING

B30 31 700



312007 REMOWING AND INSTALLING

LEFT OR RIGHT CONTROL
ARM

Remove and install front wheel 36 10 300
Unscrew bolts {2].

Litt oft tie rod arm an spring strut,
frsrallation:

Clean threads of bores and bolts,

Leck bBolts with bolt cement**®
Tightening torque®.

Check far correct installed position,

Remove cotter pin and unscrow castle nut,
Press aff ball joint with Special Tool 31 1 110,
Instatlarian:

Clean ball journal and bores to remove grease
and dirt.

Tightening torque®.

Lock nut with cotter pin.

Unscrew control arm on maunt (3],

4 = Washer (both sides)

Instaliation.:

Replace self-ocking nut.

Tightening 1orque® Tor a car in normal
position®.

* See Specifications of Group 31/32
** Source: HWE



3112 090 REMOVING AND INSTALLING

OR REPLACING LEFT OR
RIGHT THRUST STRUT

Checking Thrust Strut Mounts:

Car loaded down to normal positron®.
Measure distance between rubbar mount and
Himos. franewiesl 36 16300 centering sleeve with a feeler gage blade.
Unserew bolts (2),

Lifn tia rod arm off of spring strut,
Installation,

Clean threads of bores and balts,
Ins1all bolts with bolt cemeant™*
Tightening torqua®.

Check for correct installed position, A= 08w 1.8 mm (0021 w0 0.0777)
fmpartant?

Engine M 20

Rubber mownt without beads (M),

Enginas M 27 and M 30:

Rubber mount with beads (N},

Replace thrust strut mount (see 31 12 147, if
measured distance » smaller or greater than
specified distance,

“B31 040

Remove cotter pin and unscrow nut.

Press off ball joint with Special Tool 311 110
tngtallarion:

Cloan bore to remove grease and dirt,
Tightening torqua®,

Lock castle nut with 3 eotter pin.

Unserew thrust strut on mount,
Insraffation:

Thrust struts are marked with

L for left or

R for night.

Replace self-locking nuts,

1 = Washer {both sides)

Tightening torque® far a car in normal
position®,

* See Specifications of Gr. 31/32
** Bourca: HWE * Sen Specifications of Gr, 32
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3112130 REPLACING RUBBER MOUNT
IN LEFT OR RIGHT CONTROL
ARM

Unscrew control arm on bracket (3],
fnstallation:

4 = Washer [both sides)

Replace self-locking nut.
Tighmning_turqua' for car loaded down 1o
normal position®.

Suspend control arm from car on picce of wire
{pravents damage on ball joint).

Pull out rubber mount with Special Tools
311051 /062 and 33 3 051 / 052 / 105 / 106.
fnstallation:

Rubber mount and control arm bore (ree of
grease.

Pull in rubber mount from bevelled side of
contral arm,

Contral Arm Remowad:
Press rubber mount out and in on a press with
Special Tool 31 1 051 / 052,

* See Specifications

2/ 31236

3112 147 REPLACING RUBBER MOUNT
IN LEFT OR RIGHT THRUST
STRUT

Unserew bolt.

Installation;

1 = Washer {both sides)

Replace self-locking nut.

Tightening torgue® for car loaded down to
normal position®.

femportant,
Always replace both

Pull out rubber mount with Special Tools
3110527053 and 33 2051 /052 / 105 / 106.

Instaliarion;

Check Rubber Mount Codes;
Engine M 20 = without beads
Engine M 2Y = with boads {N}
Engine M-30 = with beads (N}

Rubber mount and thrust strut bore free of
greasa,

Pull in rubber mount with special toals that
arrow faces mark.

Protrusion {A) must be uniform.

" See Specifications
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3121180 REPLACING BEARINGS Wheel Bearings
{(WHEEL HUB) FOR FRONT 1 = Stub axle
WHEEL 2 = Bearing assembly

3 = Cover

Remove and install front wheel 36 10 300, 4 = Washer

Unseraw bols (1), 5= Nut

Instalfation: 3 6 = greasa cap

Tightening torqua®. frnpartant!

1 Bearing assembly is perma-
! \ _@ nently lubricated for service

life and cannot be disassem-
| bled.

Pull off and suspend brake calipar with a piece
of wire.

Wires and brake line remain connected.
Unserew bolt (2) with Special Tool 34 1 020,
Remowe brake disc,

28 31003

Place cover (3] on stub axla,
Pull on bearing assembly {2) and cover (3) with
Special Tool 31 2 110,

Pry off grease cap.

Chisal lecking edge of nut out of groove.
Unserew nut with Special Tool 31 2 080,
Imporiant;

Lise grease cap anly anca. Fit new grease
cap with saaling compound HWE no.
8122 8 407 420,

Instail washer (4) and now nut (5),
Tighten nut 1o correct tarque™ and lock in groove
Pack grease cap with grease® and press on to hub.

Pull oft bearing assembly (2] and cover (3)
with Special Tool 31 2 100.

2031027 * See Specifications of Gr. 34 * See Specifications of Gr, 31
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3131000 REMOVING AND INSTALLING
LEFT OR RIGHT SPRING
STRUT ASSEMBLY

Remove and install front wheel 36 10 300,
Disconnect and suspend brake caliper with a
piece of wirn.

Brake line remains connectod,

Installation:

Tightening torque®,

Left Side:

Lift plug out of clip and rubber grommat out
ol holder.

Disconnect ground wire,

Discannect plug,

Cars with ABS:
Remaove ABS pulse transmitter,

Disconnect stabilizer push rod.
Hold with fork wrench.
Instaffation;

Tightening torgqua®.

* See Specifications of Gr, 31/34

A"J 1022

Unscrew baolts (2) on e rod arm.
Instaflation;

Clean threads of boros and bolts,
Lock bolts with bolt cement™",
Tighteming torque®,

Check for cormect installed posidiod.

Support spring strut shock absorber,
Unserew spring strut mount on whesl house,
frestaliation.

Replate solf-locking nut.

Tightening torque*,

Impaortant!

Always store shock absorbirs standing Upright.
I shock absorbers are stored laying down with
piston rods run in, they could cuse a rattling
naise when used again,

Correciion;

Store shock absorbers standing upright, with
piston rods run out at room temperature 24
hours.

* See Specifications of Gr. 31
** Source: HWB
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SPAING STRUT ASSEMELY DRAWING — ENGINES M 20 / M 30

1=Cap

2 = Mount

3 = Salf-locking nut

4 = Washer

5 = Insulator

& = Washer

7 = Rubber damper

B = Protective tuba

9 = Shock absarber o

10 = Uppar rubber ring

11 = Upper spring retainer

12 = Coul spring

¥3 = Shock absorber piston rod
14 = Lower rubber ring

15 = Serew-on ring

28 31002




1=Cap
2 = Rubber mount
3 = Mount
4 = Self-locking nut
§ = Upper robber ring
6 = Washar
7 = Shock absorber piston rod
& = Cail spring
9 = Rubber domper
10 = Protective tube
11 = Screw-on ring
12 = Lower rubber ring
13 = Shock absarber

31-10a

SPRING STRUT ASSEMBLY DRAWING ~ ENGINE M 21

-

10

11

12

13

28 1 060



28 31535

313 000
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3132001 REPLACING LEFT OR RIGHT
FRONT SPRING STRUT

SHOCK ABSORBER

Impartan!

Always replace a shock absorber with ong hay-
ing same code® K.

To know whether shock absorbers have to be
replaced, check installed absorbsers with a
“Shok Tester” or removed in a shock absorber
testing machine,

Remove and install spring strut assembiy

31 31 000,

Clamp spring strut i 2 vise with Special Tool
31 3 000,

Apply Special Tool 31 3 118 on mount.

Compréss coil 3pring with Special Tool
N3N

Important!

Bolt of mount and Special Tool 31 3 116 must

be in apenings.

* Bee Specifications of Gr. 31

4 30 30 04n

31 3 16

8 11 030

381 7

2031045

]
730 31 057

Lify off end cap.

Unscrew self-locking nut with Special Tool
31 3,170, while holding on pisten rod,
dnstatiation.

Replace self-locking nut,

Tihtening torque®.

Remaowe washer (2).

Serew in Special Tool 31 3 115 entire length
of threads,

Release and remove spring compressor tool.

Lift off mount,
Installed Order — Engines M 20 { M 20:
1 = Salflocking nut
= Washer with small diameter
= Mount
= |mgulator
= Washer with large dismeter
6 = Cap
Inside curved surface of insulator (4) faces
meunt,
Installed Ordor — Engine M 21:
See page 31 - 10a

oofs Lam

Take ofl upper spring retainer with rubber ring
and coil spring,

frstadlation!:

Check upper and lower rubber rings, replacing i

MECESArY,
Ends of coil springs must fit on shoulders in
lower and upper spring ratainers,

* Ssa Specifications of Gr. 31
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fristaliateon;

Check protective tube and rubbar damper,
replacing if necessary.

EM

2031038

Unscraw threaded ring with Special Tool
313150

fnsiallarion
o == ——————  Tightening torque®.

313150

= 70 31030
Gas Pressure Absorbsers:
‘Unscrew threaded ring with Special Tool
31 31490,
Insrallarian:
Tightening torque’
313190
28 11045

* See Specifications of Gr. 31

F0 000

Pull out shock absorber (1)

Iristatlatian

Remove ald oll from spring strut tube (2).
Fill new shock absorber whith engine o * *
prior ta installing.

Engine oil will earry off heat Trom shock
absorber to the spring strut tube.

fmpar tavrr!

Front axle gas prassure struts must not be
installed with ail,

See Service Infarmation of Group 37.

Only store shock absorbers standing upright.
If shock absorbers are stored laying down,
with their piston rods run in, this could lead
to rattling or knocking noise when used in
car again,

Remody:

Store shock absorbers in upright position
with piston rod run out 31 room lemperature
far 24 hours,

** Sen Service Information of Gr, 00
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3133001 REPLACING LEFT OR RIGHT
SPRING STRUT MOUNT

Remaove and install spring strut assembly

31 31000,

Clamp spring strut m a visé with Special Toal
31 3 000,

Apply Special Tool 31 3 116 on mount.

Compueis coil spring with Spocal Tool
3131,

Importam!

Bolts on mount and Specal Tool 31 3116
must fit in openings.

Pull off end cap.
Unscrew sell-locking nut with Special Tool
31 2 170, cosrterholding on piston rod.
Instaliatione

Replace sell-locking nut.

Tightening torgue .

* See Spocifications of Gr, 31 °

313 118

ZH.37 020

20 01045

1
730 3 057

Remove washar (2}

Screw in Special Tool 31 3 115 entire length
of threads.

Helease and remowve coll spring compressar
ol

Lift off mount,

Installed Order — Engines M 20 / M 30:
= Self-locking nut

Washer with small diameter
Mount

Insulator

Washer with large diameter

Cap

Inside curved surface of insulator (4] faces
mpunt.

Installed Oreer — Enging M 21:

See page 31 - 10a

OO0 & Cad P o
i o o nw

Lift off upper spring retainer with rubber ring
and coil spring.

fastaliation:

Check upper and lower rubber rings, replacing
if necesary.

Ends of coil spring must fit on shoulders in
lowrer and upper 3pring retamars.



28 31 Od4a

28 11 on

31-14

3T33100 REMOVING AND INSTALLING
OR REPLACING GOIL SPRING
FOR LEFT OR RIGHT FRONT
SPRING STRUT

Remave spring strut mount 31 33 001,

Take off upper spring retainer with rubber ring
and coil spring.

Irmportant!

Only install pairs of springs with same BMW
number (1} {focated on end of spring) and
same color code (2} {either with or without
red paint stript) on one axle.

Refer to spare part microfiche for cross refer
ence of springs according 1o vehicle type and,
if applicable, special equipment (e.g, air
conditioner, sport suspension, ete.} as wall as
dates of introduction,

The BMW number on the spring can be used 1o
determing the spare part number and therefore
the correct spring for a pertinent vehicla type
according to the spare part microfiche,
Exampla:

1. Spring with red color code!

Number on spring = 1125332

Add 1 = part numbsag = 1125333
2. Spring withoul red color code:

Number on spring = 1125 332

Add 2 = part number = 1125 334
Inztatiation:

Use upper rubber ring® with thickness (A) for
springs with red color code,
A =9 mm (0.354").

* Sen Specil:icalluns of Gr. 31

2031038

|
T30 W 057

Fristaiiation:
Check protective tube and rubber damper,
reeplacing if necessary.

trisralfalron:

Check upper and lower rubber rings, replacing
il necessary.

Ends of coil spring must fit on shoulders in
loweer and uppear spring retainers,



315

3 35000 AREMOVING AMD INSTALLING
STABILIZER

Disconnect push rods on left and right sides.
Hold on ball socket joint with a fork wrench.
Instalfation:

Tightening torque* .

Unscraw bolts,
Instaliation:

Tightening torque*,

20 31047 |
b ] -
Press off retaining clamps and stabilizer.
Installation:
Slotted end of rubber mount feces worward
FEar,

2031 043

* See Specifications of Gr_ 31
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TROUBLESHOOTING FRONT AXLE

Condition Cause Correction
Grinding noise (louder in curves) al  Wheel bearings defective al_Replace wheel brarings

Vibrration

al

Wheels imbalanced

al

Balance wheels

bl Rims have lateral /eaclial runowt bl Replace nims, || necessary
¢l Tires have radial runowt c)  Mateh or replace tires
Stearing wheal shake o) Wheels imbalanced a) Balance whesls
b} Rims have lateral fradial runout bt Replace rims, if necessary
¢l Shock absorber affect insulficient cl Replace shock absorbers
di Thrust strut mount defective d} Replace thrust strut mount 31 12 090
gl Wrong thrust strut mount installed ¢} Replace thrust strut mount 31 12 000
fl  Steening gear ploy excessive 1} Adjust pressure point
Rattling noise a} Shock absorber cartridge loose in spring strut al Tighten threaded ning (check threads)
b] Ball joint on control arm worn b} Replacs control arm
¢l Ball joint on thrust rod worn cl Replace thrust rod
dl Stabitizer rubber mount worn d) Replace rubber mount
ol Ball joints of push rod worn o) Reploco push rod
f)  Front axle carrier mounted loosely on body i Tighten {chock threads)




Condition

31-17

TROUBLESHOOTING FRONT AXLE,

Causg

Correction

Long after-swinging of body after passing over rough road

Shock absorber efficiency weak
Izee Troubleshooting Shock Absorbars)

Replace shock absorbers

Wipping of body when passing over successive rough road
surfaces

Shock absorber efficiency weak
{sea Troubleshooting Shock Absorbars)

Replace shock absorbers

Rising of body when accelerating

Shock absorber efficiency weak
(see Troubleshooting Shock Absorbers)

Replace shock atworbers

Wheels jumpiag @van on normal road surfaces

Shock absarber efficiency weak
(see Troubleshooting Shock Absorbers)

RAeplace shock absorbors

Car breaking out when braking

Shock absorber afficiency wiak
[see Troubleshooting Shock Absorbers)

Replace shock absorbars

Breaking out {skidding) in curves due to poor track holding

Shock absorber efficiency weak
{see Troubleshooting Shock Absarbers)

Replace shock alvorbars
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TROUBLESHOOTING SHOCK ABSORBERS

The condition’ of shock absorbers can only be checked with a Shock Tester or in a shock abworber testing machine.

Condition

Cause

Correction

Shock absorbars knocking (bottoming)

a} Rubbar damper defective

b} Shock absorber efficiency msulficient

a) Cheek/replace rubber damper

b} Replace shock absorber

Shock absorber noise

al Shock absorber cartridge loose

b} Installed shock absorber had been stored laying down
with piston rod run in

¢} Shock absorber defective

al Twghten scréw-on ring — inspect threads

bl Stare shock absorber standing vpright 8t room
temperature 24 hours and with piston rod run ot

¢} Replace shock absorber

Poor handling

a) Shock absorber efficiency weak

al Replace shock absorber

Flat spots on tire tréads

a) Shock absorber dofective

a) Replace shock absorber



32 Steering and wheel alignment

3200034
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009
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32 33 000
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6577 010
020
040

General information and definitions .. R R B
Front wheel alignment — check and adjust wuth optncal tester SR S
Rear wheel alignment — check with optical tester .................... . 32-

Front wheel alignment — troubleshoat ...
Toe and toe difference angle — adjust ....
Height — check ..

Camber—correct s

Rear wheel allgnment - troubieshoot
Power steering - fill and bleed ..
Power steering gear pressure poml - ad;ust AR S S S AR S5 7
Power steering gear — remove and install .. SRR D
Radial oil seal for sector shaft and steerlng Worm — replace

Intermediate COVEN =SB ...t osisssiaianias s smssbasssaiinnnnnn e fssnrsbbants s sssnarbi fsisaness nasisin

Power steering -troubleshool
Ball and nut power steering — dBSCHPLION ......vvecveee i riseesssrre e sssnaessssessissessassssssssnes
Steering guide arm — remove and install ...

Steering guide arm liquid Mount = replace ...

Tie rod arm, left or right — replace ... s s
Tie rod end, left or right — replace ...
Center tie rod - replace .. ?
Steering column assemb]y - remove and msta!l

Steering column — disassemble and assemble (sleermg mlumn removed) _______________________ 32-
Steering lock assembly — replace ............. R L T e T e s

Steering wheel — remove and install or repiaoe
Steering wheel horn button - replace ..............
Power steering (H-31 system) — check .. it
Power steering pump — check . e A e R ek L
Power steering pump — remove and mstail SRR .2
Power steering pump drive belt — tighten
Power steering pump console — replace
Power steering pump layout drawing .. BTN
Power steering pump — disassemble and assemble ........................................................... 32-

Supplement restraint system

Components .. TP R .0
S EID 0N oo e e s S T e s s v b 32-
e T a1 T o N o B B P e LS SRy PP, P
Troubleshooting ...... . 32-
Wiring diagram ..... . 32-
Steering column assembly - remove and install (SRS) . .. 32-
Steering wheel — remove and install (SRS) ..o e 32-

Airbag unit — remove and install orreplace ... s 32m
Canterat = raplaca B R w s S o S B A

SRS diagnosis unit — remove and install or replace ..o e 327
Front sensor — remove and install or replace ..........
SRS safety switch —replace ...
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GENERAL INFORMATION / DEFINITIONS

TOE

15 the reduction in distance of front of Irant
wheels to rear of front wheels. Toe prevents
the wheels from running apart while driving
and consequently wheal shimmy and grinding,
BXCESSIVE tire wear, excessive [oads on steering
linkage and joints as well as hard steaning of
car. Toa is measured in “straight ahead
position”’,

TOE DIFFERENCE ANGLE

i5 the angular position of the wheel on the
inside of a curve to the wheal on the outside
of a curve when driving in a curve, The steering
is dasigned that the angular position of the
whals changes as steering lock progresses. The
toa diffarence angle provides information on
the pertinent operation of the steering trapa-
zoid for left or right steering lock from the
center position. A correctly adjusted toe
difference dngle produces equal values for

left and right lock in due consideration for
plant tolerances.

a8 = Tos ditference angle
D = Turning circle conter pajnt

LR L

CAMBER

is the inclination of the whesl to the car’s axial
plane, measured in tho car’s lateral plane with
"straight ahead drive™.

KING PIN INCLINATION

is the angle, by which the king pin is iclined
inward from a perpendicular line to the lateral
axis of the car.

The king pin inclination produces returning
forces, which return the road wheels and
steering wheel to straight ahead after driving
through a curve or sround a corner,

Camber and king pin inclination detérmine the
location of the wheel contact point with the
road surface. King pin inclination reduces the
teverage, on which Irictional forces are angaged,
which makes it easier to turn the wheels 1o left
or right lock. In addition, the jolts from raugh
road surfaces do not hove strong influence on
the steering.

CASTER
is the inclination of the king pin® in forward
direction as seen from the side,

The wheals are pulled and not pushed becauss
of caster. In a similar manner to King pin
intlination, whan driving in curves or around
comaers, returning forces are produced to help
return the wheals to straight ahead position.

The “king pin™ is equal to a ling through the
center point of the spring strut mount and
contral arm ball joint.



e

GEOMETRICAL AX)S 1

15 the bisecting hna of an angle from tha total
rear wheel 108, Front wheel measuraments are
takan in reférence to This axis.

SYMMETRICAL AXIS 2
15 3 conter line running through the front and
roar axhas,

WHEEL OFFSET

is 1ha angle, by which ona frant wheel is
displacad more towsrd frant or rear than the
other front wheel,



CHECKING AND ADJUSTING
ALIGNMENT OF
1240034 FRONT WHEELS AND
3200084 REAR WHEFLS
WITH OPTICAL TESTER

Requiraments prior to checking whael align
manti

. Good, unlform tire treads

. Specified tire inflation pretsure*®,

. Wheel rims in perfect condition”,

. Specified wheal bearing play

. Car brought to normal pesition™®,

. Specified haight*,

Ehck actwal values with an optical tester.
Fill i test shaat.

Mominal values®,

N LR B L R =

1=Toa

2 = Camber

3 = Caster [with 10° or 202 wheal lock)

4 = Toe ditference angle (with 20° whoal lock)
5 » Wheel offsel

& = Cambgr

7 = Rear wheel position

8=Toa

9 = Geometrical axis

* See Specifications of Gr. 31/32733/36
#* S Service Information of Gr. 36
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WHEEL ALIGNMENT
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TRQUBLESHOOTING FRONT WHEEL ALIGNMENT

Condition Cause Carrection
1 Toa deviation al Car not in normal position a) Height level, sed Specifications of Group 31
b} Tierodis) bent bl Replace tie rodis)
€} Track arm on spring strut deformed ¢) Replace track arm
db Tie rod ball joints warn d) Replace tie rods or ball joints
al Rubber mount in control arm defective ¢) Replace rubber mount
2 Camber deviatian al Rubber mount in control arm defective a) Replace rubber mount
Camber i3 given by design and cannot be adjusted, b} Control arm deformed bl Replace control arm
¢} Spring strut deformed ¢] Replace spring strut
d} Guide joint worn d] Replace control arm
a}l Suspension sag excessive a) Replace cail springs
Haight leval, sea Specifications of Group 31
f} Front exle carrier ¢eformad il Replace front axle carrier
gl Spring strut mount holider daformed ¢! Repair front end of body
h} Distortion in floor aisembly {engine carriar) h] Repair body
it Unfavorable summation of tolerances il Install gccentric mount
3 Caster deviation a) Strut bent a) Replace strut
Caster is given by design and cannot be adjusted, k) Rubber mount for strut defective bl Replage rubber mount
¢} Contral arm bent ¢} Replace control arm
dl Spring strut delormed dl Replace spring strut
g} Whael house (spring strut mount) deformed a) Rapair front end of body
f) Distortion in tloor assambly (engine carriar) f] Repair body
4 Toa difference angle deviation Assuming camber and caster are correct:
al Tie rods not adjusted uniformily a} Adjust tona to same valug on left and right sides
bl Track arm on spring strut bent B} Replace track arm
5 Wheel offset daviation Assuming front wheel: have equal single toe to geometrical
{atignment tester Type F 1600} axig:
a) Front axle carrier deformed a} Replace front axle carrier
b} Engine carrier deformed bl Repair body
¢} Control arm defarmed ¢} Replace control arm
d} Strut deformed dl Replace strut
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3200004 ADJUSTING TOE AND TOE Correcting Cambar:
1 *DIFFERENCE ANGLE The front axle camber can be corracted by @ 30° with'the installation of sccentric mounts, if . -
camber gorrection is necessary due to summation of unfavorable tolerances (not 524 td).
Measuring Height Lewvel: Impartant!
= Measure on all wheels, from wheal house Changes in #le grometry (axle - body) caused in an accident may not ba eliminated with this
Al lower edge (1) 1o ring flanga (2) at heigh measure,

of wheel center.
A = Mominal value**,

28 32 oA
Sat steering gear to straight ahead position Example:
{marks on case and spindle). Camber nominal value: + 100 .., — 50"
Camber actual valua: - 191
+ correction + 30"
New actual valua: - an

Loosen both tie rod bolts,

fastaliation, ~

Tightening torque® for car loaded down to
normal position®,

Eccentric mounts are marked a1 bores with
"4t and ",

Press kaurled head bolls inte “+" or =" bores
as required (see examplel with Special Tool
313130,

Adjust toe on lefrand right wheals to nominal Important!
valug® by turning threadad sleavas, Knurled head bolts must be parpandicular in
Instatlation; mounts and flush,

Make sure ball joints ara not turned. Heplace front spring strut mounts 31 33 001,

.ﬂ("‘: * / * See Specifications
i, (T T 002 ew cas Shacifications of Gr. 31/33
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TROUBLESHOOTING REAR WHEEL ALIGNMENT

Condition

Cause

Correction

6 Camber deviation

a)

Car not in normal position/suspension sag excessive

u.}

Haight leveal, see Specifications of Group 31

b) RAubber mount on rear axle carrigr defectiva tr}) Feplace rubber mount
¢] HAubber mount on final drive defective ¢} Aeplace rubber mount
d) Silent blocks in wailing arm dafactive d} FRaplace silent blocks
e8] HRear axle carrier daformad g} Check or replace reor axle carrier
f1  Trailing arm deformed fI Chack or replace trailing arm
gl Distortion in floor assembly g} Repair body
7 HAear whesl position deviation a) Rear axle carrier displaced laterally a} Check rubbar mount on réar axle carrier, replacing if
MECEssary
b Distortion in floar assembly b} Repair body
B Too deviation a) Car nat m normal position Or sUSPENSION 53g EXCASSIVE al Haight level, see Specifications of Group 3%
b} Rubber mount on rear axle carrier defective bl Replace rubber mount
¢l Rubber mount on final drive defective ¢l Replace rubber mount
d} Silent blocks in trailing arm defective d) Replace silent blocks
a) Rear axle carrior deformed ¢] Check rear axle carrier, replacing if necessary
f}  Trailing arm deformed 1] Check or replace trailing arm
@) Summation of unfavorable tolerances gl Install eccentric silent blocks, see 33 22 561
g Geometrical axis deviation Assuming total rear wheel tog is correct:
{alignment tester Typa F 1600) a) Distortion in floor assambly al Repair body




3213006 FILLING AND BLEEDING
POWER STEERING

A) Cars Without Hydraube Brake Boost:

1. Filling With Erngine Stoppad:
Fill oil tank up to “"MAX"™ mark on oil
dipstick

2. Bleading:
Start angine.
Turn stearing twico sach mpoinst left and
right lock.

3. Check oil level with éngine stopped,

Correct hydraulic flud® level up 1o
"MAX" mark,

* Soe Service Information of Gr. 00

32-7

2.1

2.2

Cars With Hydraulic Brake Boost:

Filling With Engine Stopped:
Fill il tank up to [A] = approx. 25 mm
{17) below edge.

Filling and Bleeding With Running E ngine:

Filling:
Pour in remaining hydraulic fluid*®
uniformly while starting the engine,

Bleeding:

Turn steering wheel twice each against left
and right lock, Operata brake pedal 5 times,
wait approx. 30 seconds and then operate
brakes another 5 times,

Checking Oil Leval With Engine Stopped:
Operate brake pedal until reservair is
discharged {rasarveir i amply whan oil
lovel stops nsing — wvisual chock — or when
force on pedal increases suddanly — force
test —). Ol level should be approx. 10 mm
{0.394) below upper edge of tank when
brake pedal is released.

Correct wrong ol level with engine
stopped.



JAITO05

212014 ADJUSTING PRESSURE POINT

Requiraments;

Steenng gear and mounts/ponts of steening
column in perfect condition.

Remove cotter pin and unacrew castle nut,
Pry tia rod off of stearing drop arm with
Special Tool 32 2 040,

Trstatlareon:

Tighteming torgque”.

Lock castle nut with cotter pin,

Set steening gear to straight ahead position
{marks an spindle and housing aligrad )

Take ofl BMW emblem,

Turn steering wheel counterclockwise about 1
turm,

After mounting Iriction torque meter

00 2 000 turn stéering whoal chockwise past
the pressure point and read the friction
tesrcgue ™.

* Son Specilications

32-8

Adjusting:

Turn stearing wheel counterclockwise about 1
turn from straight ahead position,

Loosen nut (1) on steering gear and turn
adjusting scréw (2) until specified friction
tarque” is reached while passing the prassure
paint,

fnstaffation;

Tightening torque”® for lock nut.

* See Specifications



32-9

3213060 REMOWVING AND INSTALLING

POWER STEERING GEAR

Dhscharga pressure in reservon by operating
brake pedal abouwt 20 times.

Draw off brake fluid in tank,

Remove connacling pipe,

fnstattarion;

Replaca self-locking nuts,

Fill and bleed hydraulic system 32 13 006,

MNever rouse drarned hydraulic fluid?

Remove cotter pin and unscreéw casthe nut.
Press tie rod off of steering drop arm with
Special Tool 32 2 040,
Insraliatian:
Tightening torque*
Lock nut with a cotiter pin.
lmportant.
Cars with SHS remove stecning
whael 3233 000

Unscrow bolts.

Push universal joint off of susering gear,
Insraffatioe:

Bolts must be in locking grooves of shafts,
Replace sell-locking rnuts.

Tightening torque®.

Tastallarion,

Check straight ahead position of steening wheel
and steering gear (marks on case and steaning

spandle).

* Sea Specilications

FEEE L R

Disconnect hydraulic lines,

Plug open connections with dust caps.
Iregtaifation:

Replace soals,

Tightening torgue®,

Provide sufficient space between hoses and
body parts,

Unscraw steering gear mounting bolts,
1 Washar

2 Washar {both sides)

Remaove steering gear from below.
fnseallatian:

Replage self-locking nuts.,

Tighteming torgue®.

= Sea Specifications
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32136231 REPLACING RAMAL DIL SEAL

FOR SECTOR SHAFT AND
STEERING WORM/SEALING
INTERMEDIATE COVER

POWER STEERING GEAR
REMOVED

Absolute cleanliness is necessary for work on
L0 ing gears!

Power stearing gear coda mumber

BOGZ 955

Bend open lockplate and unscrew nut,
Instafiation;

Replace lackplane.

Tightening torque*

Pull off steering drop arm with Special Tool
32 2000

322000 -

Irsraflarion:
Check installed position — marks on steering
drop arm and shaft.

78 32 b4q * Sor Spacilications

Mark position of cover to case.

Unseraw nut (1),

Unscrew bolts (2) and |ift off cover hy turning
adjusting screw (3],

Pull sector.shaft gut of case.

Pull aff cap {1).
Unscraw bolts (2).

Mark position of valve housing (1) and
intarmediate cover (2) to case,
Take off valve housing (1}.

20 32048
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Take off annular ball bearing {1).
Pull out warm with piston.

Sot up piston and remove worm by turming
clockwisa.

Cantron!

23 loose balls.

Hemove circhip.
Pross out outer radhial ool seal (1) and innes

radial il seal [2),

Lubricate lips of the radal ol seal with greasa.

Insart support ring (3} and press in radial oil
seal (2) {lip lacing inside of case} with Special
Tool 32 1 060,

Press in radial oil seal (1) with Special Tool
32 1070 {lip facing inzsicde of caze) and instal|
retainer [d),

+8 32 053

2a32054

38 17 OhG

Replace seals {1 ... 4} and O-ridgs undarneath.
Coart seals with hydraulic fluid®.

Replace seal (1) and O-ring (2) underneath,
Coat seal with hydraulic fluid®,

Replace O-rings {1 ... 3) on both sides and
Q-ring {4).

Placa thrust washar {1} and axial bearing (2) in

intarmediate eaer (with a little grease),

* Seo Sorvice Information of Gr, 00
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Mount intermediate cover (baing carelul not to
damage worm seal) on worm head,

J Place 7 balls (both outside balls with graase) in
k : circulating tube and insert circulating tube in
piston.

LR T 2R 33 R

Place Cr-ring (1} and seal {2) in cap.

Pull off cap 111 and remove circulating tube (2),
Press cap into piston.

78 32 0%K 28 33 ORT

Replace seal {1} and O-ring bolyind ot. Place Q-ring (1) in steering gear case,

Coat seal with hydrauhc (uid®.

Press piston {being careful not 1o damaga piston

Press worm head into piston to depth A =
seal) into steering gear casa,

approx. 6 cm (2 362°).

Install 16 balls through bore (1) in threaded
channel of worm, while turning the worm
until balls ara carried along to bore [2),

k

IR ATOEA

78 32060 * Sea Sorvicet Information of Gr. 00
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Turn stearing o lock on ona side.
Turn back about 2 turns until marks on spindle
and casa are aligned = straight ahead position.

Install new radial ail seal {lip lubrcated with
greasel in valve housing with Spocial Tool
32 1 080 [(hip of seal faces inside of case)

Pack cap with grease and press on to spindle
marks on spindle, cap and casa must align.

JR AT 066 e - W2n a7 ar

Inatall ball bearing (1) and Specral Tool

Slide in sector shoft carefully with mark on face
32 3054

at right angle to piston axis {heing caraful not i
damage racdial oil seals).

28 32071

Slide valve housing cardélully aver seals ofworm
hemd amed tightan bolts.

Tighteming torgquea®.

Aemave Special Tool 32 30564,

Replace O-ring in cover.
Paosition cover on case by turning adjusting,
serew counterclockwise.

IH 12068

2B a3012
* Sea Spocifications b
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32-14

Tighten cover bolts.

Tightening Lorcgue®.

Scraw on lock nut hinger Ught {sealing surlace
facing cover}

Adjusting Prassure Paint:

Mount Spacial Tool 32 1 000 on spancle and
connact friction torgue mater 00 2 000,
Measure Iriction torgue sbout 1/2 turn hefore
final lock.

Set steering gear 1o strmght ahead position,
Turn sl justing scrow until when passing the
prassure pomt thie frction torgue 15 40 10 50
Mem (3.5 ta 4.3 . Ihs.) hegher than the value
measured aarhear,

Total [riction torgue must not wacsed 160 Nom
(14 i, Ihs. ).

Tghtan lock nut with torqua of 25 Nm (18

1. Ihs.).

Racheck foiction torque,

Alrach stoonng drop anm

Check operaticn of system aftar instalhing
sTBrIng gear

* Sae Specilicatiom
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TROUBLESHOOTING POWER STEERING

Condition Cause Correction.
Stearing hard 1o Wwen from cenler Lo left or pight al Pressure point adjusted too tight a)  Adjust pressurg poant
Steering turns automatically to end position on one side al Valve maladjusted 1o hydraulic cnter al, Replace steering gear - adjustmaents only by manufacturer
Steering wheel has axcossive play al Steering gear loose on front anle carrer al Tighten steering gear
b) Universal joints have excessive play bl Replace dniversal joints
¢} Coupling loose ¢l Tighten coupling
d) Tie rod ends worn d} Replace tie rod ends
g} Sector shaft not meshing in teeth of piston without play | el Adjust pressure point
f) Play batween worm and piston fl Replace steering gear
g} Worm has axial play gl Replaco steering gear
h) Insufficiant oil in system hl Add oil* and bleed hydraulic system 32 13 006
Stearing whes! shakes al Wheels havo imbalance or radial runout a) Balance wheels; replace rims andfor tires in case of radial
runout
bl Wheel alignment incorrect b} Checkfadjust front wheel alignment with optical tester
¢} Thrust strut bent c) Replace thrust strut
di Rubber mount for thrust strut delective d} Replace rubber mount
el Control arm bent g) Replace control arm
fl Shock absorbors without elfoct 1} Replace shock absorbers
gl Bearing slesve in stearing quide arm dolective gl Replace baaring sleeve
h}  Air in hydraulic eireuit h) Bleed hydraulic system 32 13 006
Steering moves hard aganat left or right stop al Mo pressure build up in lower pressure chamber al Replace steering gear
b} Mo pressure build up in upper pressure chamber bl Replace steering gear
e} insufficient oil in system ¢l Add oil® and bleed hydraulic system 32 13 006
d} Drive belt loosefdelective dl Tighten or replace drive belt
g} Control valve seized in pump e) Replace power steering pump
) Filter is clogged f} Replace filter — clean lines
gl Valve piston seized or leaks gl Replace steering gear
h) Piston seal damaged h) Seal stedning gear
il Teflon rings in steering worm head leak i} Seal steering gear
k) Teflon ring in intermediate cover leaks k] Seal steering goar
1F  Air in hydraulic system 1) Bleed hydraulic system 32 13 006

m} System filled with unsuitable, strong loaming oil

m} Fill hydraulic system with specified oil*

* Sae Service Information of Gr. 00
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TROUBLESHOOTING POWER STEERING

Condizion Cause Comroction
Hydraulic fluid loss al Hose connection leaks a} Tighten hose connections, replacing hoses if necessary
b} Oil tank seal loaks b) Replace s=al
¢} Radial i seal for sector shaft leaks c} Seal steering gear
d} Rodiol oil seal Tor steering spindle leaks d} Seal stearing gear
&b O-ring in cover leaks g} Seal stearimg gear
f}  O-nings in intermaediate cover leak ) Seal steering gear
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DESIGN AND DESCRIPTION-QF BALL AND NUT POWER STEERING

The housing containg a complate mechancal stoaring gear, the control valve and oparating In neutral posstion of valvas {4 and %) the oil llow delivered by the pump passes through' the
cyhinder. Steering spindle (1] 1+ connected elastically with worm (3) via tarsion bar (2} and stearing and can llow through the opened Teed and return control edgas to the eylinder shamber
with valve pistons (4 and B) without play, The valve pistons are installed transversely in the and return flow. Hydravlhic support cuts in whan valve pistons (4 and 5) are maoved out of

warm haad. The connection betweaen piston [6) and worm |31 15 accomplished with an infi- neutral position. This happens whin lorce is transmitted from the stearing wheal of from the
nite line of bally, When turning the worm the balls are taken up at one end by circulating stearing drop arm vin the sector shalt and pistons to the worm. Torsion bar (2} then serves as a
tuba [7} and put out again a1 the other end of the balls, Piston (6] and sector shaft (8} are link. 1t deforms itsolf in the elastic range and returns the valve pistons ta neutral position alter
meshed. The special shape of testh on thee sector shalt permits 2ero play adjustment with releasing the steering whiel. Moving valves {4 and 5) will let the oil flow into only one of the

an adjusting serew, oparating cybinder chamboers and in this manner support the rotating motion of the steering

spangdle and/or countersct tha jolt from rough roads.

Steering Wheel in Meutral Position:

Oil flows from the impeller pump into the worm head, through feed grooves (9 and 10} ro radial
grooves {11 and 12], From here via connecting bores to the right and left eylinder chambiers and
via opened return flow grooves (13 and 14) back to the ol tank, The valve s also llustrated in
Cross declion

15 = Pump

16 = Ol 1ank

17 = Safety valve
18 = Control valve

H) 37054
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Steering Wheal Turned Clockwise: Steering Wheel Turned Counterclockwise:

WYalve piston (4} 15 duplaced to the right and foed groove (9) opened. Valve piston (5) is displaced Walve piston {(5) is displaced to the right and leod groove (10) opened. Valve piston (4} is displaced
to the left and fead groove |10} closed. This lets the oil flow into the right cylinder chambar, Oil 1o tha left and feed groove {3) closed, This lets the oil Tlow into the teft cylinder chambaer, Qil in
in the left cylindar chamber is forced out and Tlows back into the oil tank. the right cylinder chamber is forced out and flows back into the oil tank.

=L ETTTN
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3221080 REMOVING AND INSTALLING
STEERING GUIDE ARM

Remove cotter pin and unscrew castle nut,
Press off ball joint with Special Tool 32 2 040,
fnstallation.

Tightening torque”,

Lock castle nut with a dotter pin.

Remove steering guide arm,

1 = Washer

frestattation

Check N block, roplacang of necessiey.
Tightening lorgua®,

* Sea Specilications

1Y |
| 4
41 4 7
78 17 4D
322032

P30 32 136

REPLACING FLUID BLOCK FOR
STEERING GUIDE ARM

32210m

Romove and install steering guide arm 32 21 0B0.
Pross gut fluid Lleck with Special Tools 32 1 050
and 32 2 032,

Check pressing in direction.
1 = Fluid Hock
2 = Steering guida arm

Press in new fluid block against stop with
Spocial Tools 33 1 305 end 32 2 032,
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32211017 REPLACING LEFT OR RIGHT
TIE ROD ARM

Remove and install front wheel 36 10 300
Remove cotter pin and unscrew castle nul
Press aff ball joint wath Special Tool

32 2050

Tostaffation

Tightemng targque”

Lock nut with cotter g,

Check Iront wheel alignment with optcal

tester 32 00 034,

Unseraw bolts,

Herstallapion

Clean thriads of tappaed bores wnd bolis.
Lock bolts woth bolt cemeant®®
Taghtening torgue”

Charck for correct installed position

Remove cotter pin and unscraw castle nut on
control arm and strut,

Priss off ball joints with Special Tool 371 1 7110,
fnstallatron:

Tightening torgue®.

Lock nut with cotter pin,

* See Specifications of Gr, 32
** Source: HWB
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3221151 REPLACING LEFT OR RIGHT
TIE ROD END

Remowe and install front wheel 36 10 300,
Loosen bolt (1),

Remove cotter pin and unscrew castle nut (2)
Instaltation -

Tightening torgue® for bolt {1) with car in
normal position®.

Lock castle nut with cottar pin,

Check front wheel alignment with optical
tister 32 00 034,

Press off ball joint with Special Tool
32 2 050.

Unscrew tie rod and,

* Ses Specifications af Gr. 32

3221281 REPLACING CENTER TIE ROD

Remove cotter pin and unscrew castle nut.
lostailation:

Tighterming torgue”,

Lock nuts with cotter pins.

Check front wheel alignment with optical tester
32 00 034,

Press off side tie rods with Special Tool
32 2 050 and center tie rod with Special Tool
32 2 040,

Distance A = 500 + 1 mm {19,685 + 0.039"),

® See Speacifications of Gr. 32



3231080 REMOVING AND INSTALLING b " WY k ' Unserew bolts and remove the steéring colummn.
COMPLETE STEERING 9 L . [ # fnstaffation:
COoLUMN Replace salflocking nuts,
Tightaning torque*
Di%cunnm the battery ground lead.
Remove the steering wheel — see 32 33 000.
Remove the instrument panal trim at bottom
~ see 51 45 180,
Remove the lower stearing column casing,

Sincn 1986 Models:
Urmscrew the steering column casing.

Duisconnect the central electric plugs,

Ramaove the bolt and pull the coupling of | of
the upper stoering spindle,

Instaffation:

The bolt must be in the locking groove.
Replace the salf-locking nut.

Tightening torque”,

78 12 "‘-'ﬂ * See Specifications * Sge Spacifications




3231 ... DISASSEMBLING/ASSEMBLING
STEERING COLUMN
- STEERING COLUMN
ASSEMBLY REMOVED

Linscrew setscriv.
Instaliation.
Lock setscrew with paint.

Unscrew headlight dimmer and windshiald
wiper switch.

Remova collar {1). Press casing uppér section away from outer tube.
fnstaflatean: Turn ignition key in “start™ direction and pull

Recess of collar {1) must lack snap ring (2). ‘"“E;g";" out complete stearing lock.
y er

|

o | 0 2RIT D
Remaova flasher ralay with holdar, “w - Remove ignition/startar switch,
Pull ofl wires for horns. f
Unscrew bollt.

Remova shear-off serews (21 with a chisel or
similar tool,
Take off steering lock plate [1).

Unacraw bolts and take off outer tube on cating
uppar section.

==y
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Remove snap ring (1), washer {2, spring {3)
and ring (4],

Ingralfation.:

Stem of ring (4) faces bearning.

FRAIFDI0

Installation:
Maount snap ring {1} with Spacial Tools
32 3052 and 32 3 050.

28 12 03

Pull steering spindle [ 1) and lower bearing (2]
out of guter tube,

2

28 32032

Take off snap ring (1), collar ring (2), ring (3}
and bearing (4).

Installation: .

Stem of ring {3) faces bearing,

Snap ring (1) locks in recess of collar ring (2.

TR ATY

tngraifation:

Push stearing spindle into outer tubd.

Knock in bearing with Special Tool 00 5 550.

Install ring (3) and collar ring (2],

mm snap ring {1} with Special Tools 32 2 063
32 3 050,

Lift upper steering spindle bearing out of outer
tube with a screwdriver.

instalation:

Knock in bearing with Special Tool 00 5 550,

Loosen clamp.

{nstaliation.

Check distance (A) from clamp to end of outer
tube,

A =42 10 45 mm (1.653-10 1.772").

Tightan clamp only after screwing outer tube
on casing upper section.

Tightening torque®.

78 12006

* See Specifications of Gr, 32



Bend open lockplate,
Unserew bolts {1 ... 4).
Balt (1) has lehi-hand threads,

-
32017
283393 Installing Instructions and Step Order {or

Clamp:

1. Scraw in bolt [2) with lockplate, tighten 1o
specified torque” and lock.
Lever (6) will be in center of clamp n
"QFF position.

2. Screw in bolt (1] {with left-hand threads)
and tighten to specified torque”,
Lever (6] in “OFF" position.

3. Tighten bolt {3) to specified torque®,
Lever {6) in “OFF™ position.

4. Bolt lockplate {5) with bolt (4),

* See Specifications
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3232001 REPLACING COMPLETE
STEERING LOCK

Disconnect battery ground lead,

Remaove and install stearing wheal 32 33 000,
Remove and install instrument panal trim at
bottom 51 45 180,

Detach steening column casing at bottom. -

Pull off flasher relay with holdar,

Unscrow headlight dimmer and windshiaid
wiper switch,

Remove shear-off scraws (2] with a chisel or
similar tool,

Remaove shear-off screw (1) with a chisel or
similar tool

Unscraw setscrew (30,
Instalfalion:
Lock satsorew with paint,

Fress down on steering column and pull out
steering lock,

Installacion:

Check positioning of steering lock and igmition
switch to each other.

2032028



32-26b
Prass down the lock with a screwdriver.

Turn the key until it 15 stopped and pull out
the lock cylinder,

I 17010

Dirll off the rivets and screw the carton brush
contact (1) on the new shering 1otk

J03F 03



3232000 REMOVING AND INSTALLING 3233041 REPLACING HORN BUTTON ON
OR REPLACING STEERING | STEERING WHEEL

= - i WHEEL
g
LY \ Lift out BMW emblem.

Lift out horn button carélully with a
screswdriver,

Unscrew nut (1} and ramove with washar {2} PO SES pnctaliation:
Mark position of steering wheel to sleering |mstall spring contact with curved surface facing
spindle, up.

Pull off steering whee!,

Instalfatian:

Replace selllocking mul.

Tightening torque®.

fmparcant!

Dan't damage turn signal eancelling cams.

from 1986 models on:
Steering wheel can only be pulled off
after unlocking steenng lock..

k 28 12009

* Soe Specifications of Gr, 32
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3247005 CHECKING OPERATION OF
POWER STEERING
[H.31 S¥YSTEM}

— Engine At Operating Temperature -
Check hydraulic fluid level in tank,

Check all hose connections and equipment
(pump, brake booster, power flow regulator
and steering gear) for leaks before cheeking
cperation.

Discharging Pressura:

Operate brake padal about 20 times with

anging stopped.,

Install pressure tester 32 4 000 between pump

and power low regulator.

1 = Power low requldtor or stetring gear
conneclion

2 = Pump connection

A = Shutofl valve (low prossure: 0 1o 15 bar
or 0 1o 213 psi)

Cautron!

Shutotf valve [A)} must always be closed for

high prassure Lests to avoid damaging prassure

tastar.

B = Shutoff valve high pressure: 0 to 150 bar
or 0 ta 2133 bar}

Opan valve (B),

Close valve (A),

Start engine — fill hydraulic fluid** in tank.

Bleeding System:

Turn steering wheel two times each against

left and right locks.

Operate brake pedal 5 times, wait 30 seconds

and operate padal another 5 timaes,

Hydraulic fluid temperature should be approx.

50° C (122° F) for all tests.

Turming steering wheel against locks with

enging running could cause a rise in

1emperature.

*# Sog Service Information of Gr. 00

1. Checking Flow Pressure:

Cpen valve (B,

Close valve (A] and run engineg,

Open valve (A] and read pressura when pressure
is less than 15 bar (213 psi).

Max. permissible flow pressure of B bar (114 psi)
must not be exceedad.

Prassure Greater Than B Bar (114 psi):

3241505 CHECKING POWER FLOW
REGULATOR AND STEERING
GEAR

Discharga pressure.

Install pressure tester between power flow
regulator and steering gear.

Blead systam.

Carry out test as described above.

If prassure is lass than B bar (114 psi), replace
power flow regulator 34 33 100,

If pressure is more than & bar {114 psi), replace
steering gear 32 13 060.

Recheck flow pressure between pump and
power flow regulator,



32 4 000

20 32 034

32-29

2. Checking Pump:

Install pressure tester between pomp and
power flow regulator,

Closa valve (A).

Start engine.

Close valve (B] max, 10 seconds and read
pressure,

Rated pump pressure® * 10 % should be
reached.

Rated pressure® not roached, check drive balt
uightness — 32 41 109,

Rated pressure® exceeded, replace pump
32 41061,

Repeat test,

Rated pressure” still not reached, replace
pump — 32 41 061.

3, Checking Reservoir Charging Pressure:
Pressure tester between pump and power flow
rigulator.

System bled.

Engine not started,

Valve (B) open,

WValve (A) closed,

Start engine and observe pressure tester.
Pressure must rise to max. 57 bar (817 psi)
and then drop immodiately to lass than 8 bar
(114 psi).

If max, permissible pressure of 57 bar (811
pa) is exceeded or there is no immediate
pressure drop after reaching max. parmissible
pressure, roplace powar flow regulator — sop
34 33 100.

' See Specifications

L

IR 3T 02

4. Power Stearing:

Pressure tester between pump and power flow
regulator.

Systemshled.,

Valve [B] open.

Valve (A} closed.

Engire not started.

Lift car.

Stop steering from reaching final left lock by
142 to 3f4 steering wheel turn with a piece of
wood or similar item,

Start engine,

Pull steering wheel against final left fock with a
force of 100 N (22 Ibs.) {force meter) about 5
seconds and read pressure.

Limit final right lock and repeat test on right
lock.

If pressure values are lower than pump pressure
determined in point 2, replace steering gear

— 32 13 060.



32-30

5. Chacking Mechanical Play of Steering:
= Prassure point adjusted 32 13 014,
- No play in steering column,
Prassure meter between pump and power (low
regulator,
Systeam bled.
Valva {B) open,
Valva (A} closed.
Engine not started.
Steering drop arm held in straight ahead
position with Special Tool 32 4 030,

2 J32 00

Paste strips of paper on steering wheel hub
ani casing upper section,
Make mark (center} on steering wheel hub.

32 4 000 @
2037 034 Spar enging,

Open valve (A}
Read llow pressure,

Turn steering wheel counterclockwise until
pressura-mater shows 1 bar {14 psi) mora
prissurg than flow pressure value,

Mérk position of steering wheel hub,

Rapaat this in clockwise direction.

If max, permissible travel (C] =7 mm {0.276""}
is exceeded, replace steering gear 32 13 060,
Remave special tool holder and préslure meter.
Bleed hydravlic system and, i necassary, add
hydraulic fluid®*,

** See Serviee Information of Gr. 00



324 000

32 4 000

0 320X
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3241009 CHECKING POWER STEERING
PUMP
= Engine At Operating Temp, -

Cars Without H-31 Systam:

1. Power Steering Pump:

Disconnect pressura ling {1} on power pump
and connect it on pressure tester 32 4 000,
Connect pressura line (2) from pressure testar
32 4 000 on power pump,

Instaliatian;

Teghtaning torque® .

Bleed hydraulic system 32 13 D06

Tast:

Valve (A) must always be closed for high pres-
sure tests (pressure tester would ba damaged! )™
Open valve (B) and. blead hydraulic system —

32 13 006.

Close valve [B) max. 10 secands with engine
runnirg and read pressure.

Rated pump pressura™ must be reached with

a tolerance of max. — 10 %.

I this pressure is not reached, check drive
belt tightness — 32 41 108,

If pressure is still not reached, replace power
stearing pump — 32 41 060,

* See Specifications

2. Power Steering:

Lift car.

Stop steering from reaching final left lock by
1/2 1o 3/4 of a steering whee! turm with a
piece of wood or similar item.

Run engire warm,

Pull stearing wheel against linal laft lock about
five seconds with a farce of Y00 R or 22 |hs,
{check with force mater).

Read pressure on pressuse mstar 32 4 000,
Limit fing! right fock and repeat same test on
right leck.

If pressure valuss are-less than the previgusly
measured pump pressure, replace stexring gear
— see 32 13 060,



3. Mechanmical Play in Steaning: 32 32 x Turn steering wheal anticlockwise until pressurs
Pressure Point Adjusted — : 1ester shows 1 bar (14 psi) more prassure than

the measured flow pressure value,

Mark position on stegring wheel hub,

Rapeat procedures on right fock,

1 maximum permissible traval (G = 7 mm

{0.276"} is exceadad, check joint dise.

If joint disc is okay, replace steering gear,

Remove prassure 1aster 32 4 000 and blead

hydraulic system — 32 13 D06,

Hold stearing drop arm in straight ahead
pasition with Special Tool 32 4 030,
(marks an housing and steering shatt)

Paste strips of paper on stedring wheal hub
and casing upper sectign.
Mark centar on stearing wheel hub.

Open valve (B).

Close valve [A),

Run engine at idle speed.
Opan valve (A).

Read flow prassura.

32 4 000

20,32 034



32-33

32471060 REMOVING AND INSTALLING
FOWER STEERING PUMP

fnsrallation

Tighten drive belt bafora tightening bolts,
Tightan toothed element with 8 to 8.5 Nm
{5.8 to 6.1 f1. |bs.) and tighten nut,

Check drive belt tightness with Speceal Tool
176 ...

Hook (4] rests on tooth tip.

If apphicable, discharge pressure rosarvor by
operating brake pedal about 20 times.

Draw off hydrawlic fluid in tank
Disconnect lines.

Plug open connections with dust caps,
Ingtaliatiomn.

Replace seals.

j Tighteming targue®,

R e .

Fill and bleed hydraulic system — sa
32 13 006.
fenpareant?
Mever rewse drained hydraulic fuid.

Loosan nut (1) and refease drive belt by
turming toothed alament (2],
Unscraw bolis.

Unserew bolts.

‘j' 78 37 024 * See Specifications of Gr. 32
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32471109 TIGHTENING DRIVE BELT FOR
POWER STEERING PUMP

Unscrew splash guard,
Loosen mounting bolts of pump and tensioning
bar.

Loosen clamping balt (1)

Tighten toothed element (2) with B o B85
MNm (5.8 1o 6.1 fr. Ibs.] and lock with bolt
{1},

Check belt tightness with tester 115,

Hook (4) rests on tip of tooth,

Tighten holts.

Caution!

Make sure of sufficient space between hoses
and body-mounted parts, making corrections
on hose connections if necessary,

2832013

3241131 REPLACING CONSOLE FOR
POWER STEERING PLUMP

Engine M 30:

Remowve and install alternator 12 371 020,
Remove and install power steering pump

32 41 060,

Take off console,

fnstaliation:

Tightening torque”,

Check distance between engine ol pan and
console with a feeler gauga and correct with
shims of pertinent thickness (see Parts Catalog)

* See Specifications
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POWER STEERING PUMP ASSEMBLY DRAWING — Code No. 7671 955 ..

1 Hook-typemap ring
2  Cover

3 D-ring

3.1 Support fing
a i

5

6

O-ring
6.1 Support ring

7 Snap ring

8 Rotor set

9 Foca plate

10 Dowel pin

11 Housing

12 Radial ol seal
12 Input shaft

28 32 090
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POWER STEERING PUMP ASSEMBLY DRAWING - Code Mo, 7681 955 . .,

30 32 065

1 Holder 6 Snap ring
2. Housging 7 Radial oil seal
3. Faceplate 8 Seal
4 Rotor 9 Guide
10 O-ring

5 Shaft



‘* 28 32077
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3241553 DISASSEMBLINGIASSEMBLING

POWER STEERING PUMP
— BAUMP REMOVED —

A) Pump Code Mumber: 7671 955 144,
Absolute cleaanlingss is essanteal when waorking
on power gtesring pumps

Pull hook type snap ring (1) out of groove
with a pliers,
Take off cover {2) and spring (4],

Pull out face plate [5) from housing (11).

Push rotor on shaft [13) and bt cut snap ring
(7).

28 32080

Tilt out rotor set (8] and face plate (2],
Pull gut input shaft {13),

Remowve radial oil seal [12) and O-rings (3

and 61,

Support rings (3.7 and 6.1) remain in howsing.
Clean all parts thoroughly

Aszembling.

Lubricate all parts with hydraulic fluid.,

Pack radial oil seal (12} batween saling hp and
dust lip with grease and install seal in housing
{11) with & suitable mandrel [sealing lip faces
inl.

Guide drive shaft (13) into housing {11).
Insert dowel pins (10) in housing bores.
Mount face plate {3) on dowel pins (10) with
short side (5] facing valve.

Groove (A) faces cover,
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Mount cam ring with cast arrow facing cover —s

end (arrows show turning direction of pump)
an dawel pins (10).

Install face plate (51 on dowal pins (10) with
shaort side (5) facing valve,

Install rotor with Ehamder facing drive end
on shaft (13)

Install snap ring {71 in radial groova of shaft
(13).

Push down on shaft {13} until snap ring (7}
rests in opening of rotor.

1rstall spring (4) with large diameter end facing
cover,

Press cover (2) inte housing with a hydraulic
press far enough, that hook-Type snap ring can
be installed n groawve,

Insert wings with polished, rounded outside Check operation of power ststring purmp after
surfaces tacing cam ring. installation
Check that wings move easily,

28 32 OB
.

Insert Q-rings (3 and 6],
Suppart ring {3.1) is in front of and support
ring {6.1) behind O-ring.

28 37 087
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3
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B) Pump Code Number: 7681 955 _ |
Absolute cleanlingss 15 essential when working
O POWEr Steering pumps,

Mark position of holder 11) to pump body (2],

Unscrew bolts and take body apart,

Remove face plate {3).

Press rotor (4] on shaft {5) downward.

RAemowva circlip {6) and pull shaft out of body.

Aemove rotor (4] with wings.

Assembling:
Clean all parts and lubricate with hydraulic
Thuid.

7 Replace radial oil seal |7} — saaling fip taces in
end pack space batweon sealing and duwst lips
with grease,

-" 3o 32048
Guide shaft (5) inta body.
4 Install rotar (4) groove for snap ning faces

up — and insert snap ring (&) in radial groove
of shaft,

Insert wings with polished, rounded outsida
surfaces facing cam ring.
Check that wings move easly.

.{} 12 nah

Install seal (B) — wide side facing down — and
place guide (9] in face plate {3).

A0 32 Gk
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Place face plate {3) on dowel pins,
Raplace O-ring (101,

Mount body — check position of bores - and
balt down with holder,

Tightening torque = 16 to 19 Nm (12 10 14
fr. lbs.).

Ater finishing installation, check oparation of
power sLBering pump
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SUPPLEMENT RESTRAINT SYSTEM

COMPONENTS
) 3RS steening wheel with impact shell and padded cap, in which airbag, gas
genarator and ignition mll are integrated.
b} Contact nng — guarantees powear supply to ignition pill,
¢l Two crash sensars {front left and right on wheel house) and salety switch (left).
dl Electronse didgnosis unet (in glave box) with integrated safing sensor
{provents unwanted activation),
el SRS indicator lamp integrated in check control.
Il Knee guard.
o
o 1
) Y | Ay
T ¢
; 0
< otk

atb

18 31 096

DESCRIPTION
The supplement restraint system (SAS) does not replace fastening the seat betts!.

The system is activated by sensors, whereby there must be car deceleration equal to a direct
head-on collision impact of at least 18 kmv'h (11 mph} against a selid (Aon-giving) obstacle,

The electric circuit 15 made and & gas generator ignited. This causes sudden burning of a solid
fuel mixtura, which in turn releases a non-poisonous gas to completely inflate the lolded airbag
in tha SRS steering wheek within approximately 30 milliseconds.

Ther crash inflaved sirbag reduces the severity of injury to the head and upper part of the bady

in head-on collisions. Discharging 1akes place through two holes on the side of the girbag facing
away from the driver,

MONITORING

The supplemant restraint system is monitored continuously by a diagnosis unit from ignition
switch position 7 on, The SRS indicator lamp comes on and goes out again after about € seconds
to show that the system iz ready for use.

If this lamp comes on again, thare i a dateciod defect in the system — see " Troubleshooting™.

Important!

Alveays first call the flashing éode check control before disconnecting the battery.
Disconnecting the battery will cancel the memory of the diagnosis unit and a briefly cccurning
defect could no longer be pinpointed.



SAFETY REGULATIONS FOR HANDLING “AIRBAG" GAS GENERATORS

MNon-conlormance with these instructions could lead to unwanted activation of the system
and injury.

The airbag unit is a pyrotechnical object. Handling, transporting and storing are subject to

“legislation concerning axplosive matenals™ (Explosive Substance Laws of Sept, 13, 1976).

The specifications listed below are in referance to the Federal Republic of Germany. There,

must slways be conformance with pertinent legislation in other countries,

1. Transporting

1.1 It is forbidden to transport airbag gas generators in the passenger compartment of a
car!

1.2 Cempany level transportation must always be in the trunk (luggage compartment} or
cargo room of a wehicle and in packed state — the quantity of units is imited to 50,

_ 2. Storing

“21 The maximuym permitted quantity of airbag gas generators in one working room is
twenty (20,

22 Storage of up to 200 vnits is permitted in a suitable and lockable room,

23 Airpag generators must be stored in packaging suitable for trensportation.

32-51

3. Installation and Removal:

SRS components and plugs can be recognized immediately on the orange color code.

Tests and instaltation/ramoval may only be performed by personnel with qualified
training in BMW service,

Warking on the “supplement restraint system” always requires the banery to be dis-
connected, the negative pole or terminal to be covered and the SRS plug (stearing
columin} to be disconnected. If work on the tystem has to be interrupted, the gas
generator must not be left laying around without suparvision..

Components of the supplement restraint system may not be repaired. Jnstead they must
always ha replaced.

Conformance with the following points is essential.
- Maver treat the airbag unit with cleaning solutions or grease.
— Never subject an airbag unit to temperatures above 100° C (2129 F),

= Airbag units, Tront sensors and electronic diagnosis units, which have fallen down from
a height of 0.5 meters { 1 and 1/2 feet ) or more, cannot be installed in cars again.

— The supplement restraint system can only be checked electrically in the car, see
“Troubleshooting™, and only with the testers mentioned in pertinent section,

= Airbag units may only be stored with the padded side facing up, sinca if the generator
of an airbag Tacing down would be ignited, the ganerator would be catapulted up and
could cause injury.

= Tha ignition pill of gas generators must never ba aimed al persons regardiess of the
circumstances,

Procedures for Repairing and After Accidents:

Always disconnact tha battary, cover tha negative pole or terminal and disconnect both plugs

of the front sensors in the engine compartment and the SRS plug (steering column), to be sure
that power supply to the gas generator is interrupted, prior 1o performance of body straightening
work or walding work with an electric walder. Also rafer to other instructions in the repair
manuoal.

Afrar Accidents:

If the airbag had been activated, always replace all components with axception of wiring when
not damaged.



Scrapping™"SAS™ Cars:

In accordance with sccident prevantion requlations SRS gas generators must be
randarad untisabla prior 1o scrapping. This is necessary since the gas generator is a
pyrotechnical object and could cause injury if activatad incorrectly (far example
with a tarch during scrapping). SRS gas genarstors must be ignited in the cars
meant for scrapping from the outside and with the daors of the car closed. The
igniter, Spacial Taol B2 1 270. develog?d by BMW for this purpose must ba used.

HMon-ignited generators are 8 source of danger (elso for the environmant)!

5.

Rernove lower section of steering column easing and disconnect the SRS plug
lorangel,

Connect the igniter on the SRS plug.
Connect the igniter on a 12 Y battery. Distance fram car: 10 meters (32 faet)

Keap as far away from car as the langth of the gniting lead permits — always
stand in front of the car (this also concerns other persansl,

Oparaté the ignition switch.

Caution!
Thae burning off of solid fuel will heat tha airbag unit = danger of burning hands!
Wash hands after touching ignited generators!

32-51a



TROUBLESHODTING

Tha “wpplement restrant system” employs a defect detector and memory, even for baefly occurring defects, If the "SRS™ indicator lamp
does not go out after starting, there could ba one or more dafects, A Tlathing code from the indicator lamp will halp only persannel with
qualifigd Irainrg in BMW service to pinpoint and ehiminate the defectis),

The Noshung code can ba called by performing the Tollowing procedures and as ollen as desred,

Al Turn ofl the ignition,

81 Connect A5 disgnosis plug 62 1 250 1n the engina diagnosis socket (pins 1 and G are bridged].

Cl Turn the ignition lock ta position 1.

Flashing code will now run off and the numbser of Hashes must be countad.

;__/

/ é"’f 3 ully test
?’j // 65  Bulb
SIS,

Flashes 1 10 3 times depending on the number of defects
335 - Dark

33 Stoart for defect code

33z Dark

Flashes 1 to 3 times — nota number -- lor example
————
3s  Dark
Flashes 1 10 4 umeas — nota number — lor example —

—-1I -+ 21 - sea defect coda table
]

33  Dak
In case of more than one defoct
this section is repaated as often
a3 the number of defects

Flashes 1 or 2 limes — note number — for example
fele uama

33 Dark

1 tima for & byief defect {a.9. short interruption of plug contact)

Flashes 1 or 2 times — Z times for permanant defect

" o A A
S S ——

3s Dark

g
5 33 Breakfstart with more than 1 defect rapeat

J{/I',', Lamp on eontinuously — end of ehack control
s
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DEFECT CODE TABLE

B

1T-1-2=4A
1-4-1=H

T=1

1

1-4-2=6G
Z=1=1=K
2-1-2=J

2=-1=mM

2 -

2-2-2=L

S

1=0

2-3-2=N

2-4-2=p

i

1-1=8

3-1-2=R

1.

2-1=U

3I-2-2=T7

=V

3-3-2

J-4-TeY

— see defect code X in tésting instructions

34-2=X

Example:




TESTING INSTRUCTIONS

32-54

After fineshing the flashing code call, always disconnect the battery for troubleshooting and
cover the negativa pole or terminal, Make tests with a BMW service tester or digital tester 11
at room temperaturg, Using different testors could activate the SRS,

Pull off the SRS diagnasis plug,

After finishing repairs the last step would be connecting the battery again and checking the

funetion of the system,

If there is a brief defect, cancel the memaory of the diagnosis unit by disconnecting and con-
necting the battery, Check pertinent parts for tight fit and damage with the ignition on.
Replace pertinent parts, if a defect is displayed,

Defect Code A or B =

Higher or lower resistance i gray-whita/gray wire
to SRS unit,

;

Disconnect plug for diagnosis unit {in glove box),
Connect SRS test plug 62 1 260 and check wire
with an chmmeter.

3.0 10 5.0 chms?

1

Lkl

:

Disconnect plug [on steerirfg column),

Connect SRS test plug 62 1 260 and check wire
with an ohmmeter.

3.0 to 5.0 chms?

|

ple)
I

Take SRS unnt off of stearing wheel and pull off

yes

Defect Code A

Measure resistance of wire
against car ground.
Resistance 200 to G600 ohms?
I‘Ilﬂ

t

Replace diagnosiz unit.

Dafect Code B:
Replace diagnoss unit.

yEs e e Roplace wirg,

¥es

o Peoplace SRS unit.

plug.

Connect wires of SRS test plug 62 1 260 and
measure resistance on disconnected plug with
two test points.

1.4 to 1.8 ohms?

-— F —

eplace contact ring.

yes —u See defect code H.



Defact Code

{1 B
"o

Defect Code K =
J =

Dafect Code M
L

Dafect Code O =

Defect Code N+ H + K =

Defect Cade N+ H+ M=

Defact Codae N+ WV + K=

Defect Code N+ V + M =

Dofect Coge O, P, 5, A, U T W ¥, X«

32-55

Insulation of gower supply wire to SRS unit aganst ground or
against positive insufficient.

Visual inspaction of wires and plugs far cracks, dirt and moisture,

raplacing if necessary.

Insu_.llation of powar supply wire to left sensor against ground or
aganst positive insufficient.

:

Wisual inspection of wires and plugs forcracks, dirt (salt film)
and moisture, replacing of necescary.

Right sensor — saedl + J above,

Insufficient ground connection batween sensors or diagnosis unil
and body.

Visual inspection of mounting parts and plugs for corrosion,
raplacing if necéssary,

Left fromt sensor closed,
Replaca left front sensor.
Right front sensor closed.
Hetlace right front sensor.
See K.

See M.

Dafect in diagnotis unit,

l

Replace diagnosis unit.

——= or break in wire

fonly J ar L}

Disconnect 4-pin plug
on disgnosis unit and
MEJSUTE Wire resistance.

9.5 tn 10.5 k-ohms? yas ——p Replaca diagnosis unit,

na

Disconnect plug on front

SeNnsor and measure resis

tance of front sansor.

9.5 t0 10.5 k-ohms? — - yas — Replace wire.

.
L

lace front sensor.



WIRING DIAGRAM
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Explanation of Wiring Diagram Codas:
1 = Wire cross section size in mm®
2 = Basic wire color
3 = Spiral wire color
4 = Socket nuember
5 = Terminal designation
& = Screwed conniction (wirk connactor)
7 = Round male plug
8 = Round lemala plug
9 = Flat male plug
10 = Flat female plug
11 = Soldered point or connector
12 = Sockel numbar
13 = Plug designation
14 = Wires without size data ahways 0.75 mm
15 = Ground

Wire Color Codes:

BL blue

BR brown
GE yellow
GN green

GR gray

AT rad

5W black

VI viclaL

WS white

TR transparent

A {+,--) check control
G1 Generator driver
N1 5AS electronics

31 Front sonsor laft
&2 Fron sensor right
53 Safety switch

X1 Plug - front sersor lelt

X2 Plug - front semor right

X3 Plug - electronics

X4 Plug - generator electronics

X5 Plug - generator steering column
X6 Plug - wira horness conter section

= = = Electronics - Cipro
—-,—,~ Eloctronics - Swmans



323090 REMOVING AND INSTALLING
STEERING COLUMN ASSY.
(SRS

Hemove trim panal.

Cagrteos!

Conform with the salety ragulations
Improper handlhing could cause unwanted
actreateon of SRS and in turp lead to ingury!
Hemove the steening wheel  soe 32 33 000,
Ramove the instrument pangl tnm at bottom
Inft  sea 51 45 180

Remose tom panels Unsering th boles,
Instaliation:

Install the spacer.

RAeplace the selflocking nuts.

Tightening torgua®

Femove ko guard Dhsconnaect the réturn spring.

Unscrew bolt and pull jomnt off of the steering
spandle,

Irnstadlation:

The bolt must be located in the locking groove
of the steering spindle.

Replace the self-locking nut,

Tightening torque® .

Drconnect plugs Unserew bolts and remove the steenng column,
tasralfaran:
Install plastic sleeves

Tightaning torgque®.

* See Specilications
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A2 33000 REMOVING AND INSTALLING
STEERING WHEEL (SRS}

|"_'.m_r-r.l.'.'-'

Conform with the salety ragulations
ITmproper handling could couse anwantid
actwvation of SRS and in e lead wo njury!
[Drsconnoet the battery and cover the nogative
pola ar tarminal

Lilt cap out ol the lower steaning wheel casing
saction and dsconnect the plug.

Unserew Touar bolis with Special Tool 00 2 110.

frstaiiatenn
Tightemng tosqua®

Pull off the plug and semove thi aebag umt.
el

Thie merbing urot must always be laod asiebe (in
trunk of carl with the smpact pad Tacing up
feag ratiat i

Be earedul not to clamp the wires.

Turn the steering whael to straght abood
potition {marks on staanng gear and stecring
spnedle abignod)]

Unscrow and remove the nut with washier.
tmpar gl t

The stearing wheel can only be pulled off
after unlucking the steenng fock

* Sae Specihications

Trastallatecr:

Leck prir { 1) must engage n opeming 12,
Replace the self-locking nut

Tightaming torguae®,

Nate
Logsening the nut will activata spring lock (1)
which holds the contact ring in eenter position

Addjusting Center Pasition || Neceisary .
Press down sprng [1), turn the contact ning
againt the left ar vight stop and then tumn it
back aboul 3 turns until the arfow marks lor
the canter position are aligned.

Now release spring (1],

* See Specilications,
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32 34020 REMOVING AND INSTALLING
OR REPLACING AIRBAG UNIT
ISRS)

il

Conform with the salaty regulations!
Improper handling could cause unwanted
actevation of SRS and i turn bead 1o ingury?
Dhzconnect the battiry and caver the negative
pole ar termnal

Lift cap out of the lower steering wheal casing
section and disconnect tha plug

30 32108

Urnscrew tour bolts with Special Tool 00 2 170
Trasfatfating
Tlghh}mnﬂ Lo cpun®

Pull off the plug and ramove the airbag wnit
Camitinaer!

Thee sirbag wnet must slwoys ba lasd asde fin
trunk of carh with the impuct pad Tecing up
fristallabiesn

Ba carolul not to clarmfEthe wires

* Saa Specilication




30 32 107
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3234510 REPLACING CONTACT RING
{SRS]

Caution!

Conform with the safety regulations!
Impropar handling could cawse unwanted
activation of SRS and i turn bead 1o injury !
Romoye the steanng wheel = see 32 33 000.

Pull ofi the casing.
fnstalfation:
Lubricate the horn slip ring with grease.

Mark the position of the circlip to the hub.
Unscraw throe studs.
Press the circhip down, turn and remove it,

Fastallation:

Place the circlip in the hub, turn and pull it
up.

The studs must ba in the openings of the
circlip.

1303272

Lift out the lock with a scrawdriver.
feasfalfation:

Connect the spring on the lock and insert it
in the bore.

Pross the lock down until it engages.

Disconnect the plug.
Unscrew the screw and take off the contact
ring.

fmpartant!

A new contact ring i held in the center position
with a screw.

Remove this screw after screwing the contact
ring on the steering wheel.
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65 77010 REMOVING AND INSTALLING 65 77 020 REMOVING BND INSTALLING
OR REPLACING DIAGNOSIS OR REPLACING ONE FRONT
LINIT (SRS SENSER (SRS}

Caurtn’ Cavrteo!

Conform with the safaty regulations! Conform wath the safety regulations!

Improper handling could cause unwanted Impropar handling could causs unwantad

activation of SRS and in turn lead to injury! activation of SAS and in turn lead 1o injury!

Disconnact the battery and cover the negative Disconnect the battary and cover tha negative

pale or terminal. pole or terminal.

Lift the cap out of the lower steering column

Push out the pin.
casing section and discommect the plug.

Disconnect the strap on the left and right sides.
Remowe the trim panel.

Disconnect the plug and unscrew the bolts
with Special Tool 00 2 110,

fnstaffarion:

The arrow faces forward.

Tightaning targue®.

Disconnect the plugs (behind the insulation
shoat).
Remove the diggnosis urit.

A0 T2 IR

S 130 22 2248

* See Specifications
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6577 040 REPLACING SAFETY SWITCH
|SRE)

Lty

Contorm with the salety requiations!
Improper handling could case unwanted
activation af SRS and i turn bead to injury !
Disconnect the battery and cover the negative
paole or tarminal,

Open the cover, take off the plug and
unscréw the screws.

Nurle:

Opening the cover will destroy the safety
switch, which must then he replaced
{nstaltafon,;

Scroew on the salaty switch,

Insert tha plug.

Push the contact bridge toward the plug,
Closa tha cowar.




33 Rear axle

3320010

3311011
512
151
3312 551
3313611

331401
045
613
33 21 000
031
33 31 000
33 32 000
021
561

33 33 001
071
33 41151
33 52 100
13
33 53 000

Rear axle layout drawing ..
Final drive — remove and mstall

Dust cover — replace ...

Rear axle carrier assernbly — remove and lnstall ..........................................

Trailing arm — remove and install ..

Trailing: armi— FEPIS0S o mm i e e R
Silent Blocks {both} — Peplace ... i iaibiniassasessassntsssesasssansasiokarmsnsnssssnsenres
Trailing armm JayoUEArEWIND: .. .. commismre i s ssesemsssssesissms s ssimsssass is s gmen rrses sas snssses
SHPUE < TEDRRCE o i i s R e e e R S e

Rubber mount for rear axle carrier — replace ..

Wheel bearings and shaft seals of rear axle shaﬂ replace ........................

Spring strut assembly — remove and install ...
Shock absorber — MePlAGE L. i iririiiisanamssrssasiibinisrerssibibrssrarssnsns
Coil spring — remove and iNSEall ... e
Rear axle — rouBIeShiool i seeme s s e saans

B X

o 33-

R
Final drive — breaking-in mstructmns after replacementfrepalr
Shaft seal and input flange of final drive —replace ..........cccoceveeeiiiiiiiininnnennn
Shaft seal for input flange —replace ...
Shaft seal for drive flange — replace ...
Drive pinion with Ang gear — replace ... s ssianies
Bifferential gears —replace . iimsininimiinhini i
Limited slip differential with 25% locking ratio ...,
Limited slip differential assembly — replace ... s s
Limited slip differential —service install ...
Limited slip differential — disassemble and assemble ...
Output shaft — remove and INStall ... ieneeses

33-
33-
33-
33-
33-
33-
33-
33-
33-
33-

. 33-

33-

33-
33-
33-
33-

33
33
33
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LAYOUT DRAWING OF RAER AXLE ASSEMBLY

28 33 046
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3310010 REMOWING AND INSTALLING
FINAL DRIVE

Unscrew propeller shaft.

Installatinon

Replace self-locking nuts

Tighten nuts with 8 targqua wrench and spocial
wranch sochkel™ "

Tightaning torqua®

Unscrow output shafts and suspend from car
on plecas ol wire.

Irusratlation

Tightenng torqua” .

Unscrew final drive bolts on rear axle carrior
at lop

fens fant i bicarn.

Farst locate hinal drive on rear axle carniar with
tha top bolts.

Tighteming tormua*®,

Support final drive with a jack,

Unscrew front baolts on left and night sides,
terstallarion;

Tightening torgue®.

* Sew Specifications
** Source: HWE

Pull off wires on speedomater pulse sensar,
Unseraw mounting bolt of rubber mount and
lowar final drive.

b frstatiation.

Tighteming torque®.

Trstaflation:

When replacing, check ratio® and final drive
VETSion.

Ratio digits ara stamped on tho data plata (1),

BREAKING IN FROCEDURES AFTER REPLACING/REPAIRING FINAL DRIVE

The preload of tha tapered roller bearing requires strict conformance with the broaking in
procodunis.

According to thoia breaking-in procedures the car must be operated during the first 1,000 km
{600 milos) with alternating engine specds and road speeds, however never faster than 2/3rd:
ol the parmissible top speed in dth gear (direct).

In the case of cars with a fve spoad manual tranmmissian {overdrive) 2/3rds of tho permissible
top speed in Ath gear s applicable for Sth gear,

In case of non-conformance with these breaking-in procedures the Laperod rallers and inner
race guide collar would seize and Iead to constant noise, excessive heat and oil loss,

Mount label with information on next oll change in view of driver,

* Seo Spocifications
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N0 REPLACING SHAFT SEAL FOR
FINAL DRIVE INPUT FLANGE

Aemove himal drive — sea 33 10010 in perty
nent model reparr manual nicrofiche,
beginmmng with 1985 modals,

Mount Timal drive on Special Tool 33 1010
Dran oil, Take off caie cover,

fostaliation

Replace gasket, Tightening torgue®

Acdd ol ~ il volumo*

Sea Serwice Information of Group 00 for
approved ol

Remove lockplate.

Press off dove flanges with a tire iron

Punch mark both beaning caps.

Remove both bearing caps.

Terygrine taend !

Don’t mix up the bearing caps and spacors,
If necessary, hold tha spacers on bearing caps
with pieces of wire

Trverallatioer

Tightening torque® .

* Sk Specifications

Differential case boarings and backhinh are
adjusted with shims (1],
Check O-ring [2], replacing if necessary.

1033 o

Ramaove differential assembly,
Iipgar rant!
Don't bend the pulse spider,

Measure Inction torgque with torgque meter

o0 2 000 00 2 000 and note the value,
f frmnpror tarend !
. === The measured friction torgque value = friction
L o torgue of new shaft seal (20 Nem/2 . Ihs,)
must Be reached when assembling, but not
L - exceaded.

20 31 072

Hold the input flangs with Special Tool 23 0 020
Unscraw the collar nut.

frsfatiarion,;

Tightening lorgque®.

dg 33014

* See Specilications
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Pull off the input flangs with Special Tool
331150,

331150

20 33074

Pull out the shaft seal with Special Tool
005 010 and & thrust pece.

Dip the shaft seal in final drive gear lube and
drive in the seal flush with Special Tool
331270,

Press new input flange on to the input shaft
with Special Tool 23 1 300, but do not tighten,
The bushing does not have to be replaced when
replacing the input flange.

231300 —

30 13162

Do 2

It

p——y

)
—

2
>

R

Il"DUD ?

2033 018

28 33072

Tightan the input flange with the collar nut in
steps, measuring the frction torque betwaen
staps.

Adjust the drive pinion to the friction torque
valug measured prior to disassembling and add
20 Nem (2 in. Ibs.],

Example:
Measured forque 160 Mem (14 in. 1bs.)
MNew shaft seal + 20Ncm{ 2in, lbs)

Pinion bearing adjusted to 180 Ncm (16 in, Ihs'.’l

If the friction torque value (see example] is
axceaded, replace bushing {2} and repeat the
measuring procidures,

This requires removing and installing drive
pinion — see 33 12 551,

fstafiation:

Drrive inm a new lockplate with Special Tools
33 4 050 and 00 5 500.

frstallation:

Install complete differential, checking for
correct installation of bearing caps.

The differential bores (1) always face up when
the: differential is installed correctly and this
can be seen on the outside by way of tab (2],
if applicable, check backlash and tooth contact
pattern.

Sea 33 12 551 for additional information.
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3317512 REPLACING SHAFT SEAL FOR
INPUT FLANGE
= Final Drive Remowed -

Remove final drive — see 33 10 0100 the
pertinent model repair manual microfiche,
beginning with 1985 madals.

Mount final drive on Special Tool 33 1010,
Drain il

frstalfation:

Pour in o1l — oil voluma®,

See Service Information of Group 00 for oil
grade.

Lift out the lackplate.

fngtalfatian:

Drive in the new lockplate with Special Tools
33 4 050 and 00 5 500.

Punch mark position of nut [1) to the input
shaft.

Unscranw nut | 1), counterholdipg on the flangs
with Special Teol 23 0 020,

* See Specifications

Pull off the input flange with Special Tool
331150,

Pull out the shatt seal with Special Toal
00 5 010 and a suitahla thrust pisce.

Instaliation:

If. the bearing surface on the input flange is
scored s2ripusly, raplace the input flange.
frnpareant!

If the input flange has to be replaced, measyre
the friction torque with the old input flange.
I applicable, nghten the nut 1o the punch
mark, maasure and note the friction torgue
value - sea 33 11 011,

The old shaft seal does not have to be installed
for measuring.



Dip a new shoft seal in final drive gear lube™*
and drive in tha seal flush with Special Toal

331270.

g, 00 5 500

‘

."'\.._-.-M
Press on the input flange, if necessary with
Spocial Tool 23 1 200 do not tighten.

231300

Tighten the input flangs with collar nut (1)
and then turn the nut further until the punch
marks are aligned proecisely.

femvgortaert!

Mever tightan the collar nut past the punched
marks and then back again, since then the
bushing would have to be replaced - soa

33 12 551,

fastatfarion:

Replaca the lockplate,

Pour in final drive gear lube®®,

1033164

** Sew Sorvica Infarmation of Gr, 00



2033020

20 3302
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3311151 REPLACING SHAFT SEAL FOR

DRIVE FLANGE

Detach output shaft at dove flange
Suspend output shalt with 3 piece of wire
Ienstallation:

Tighteming mrquu“ !

Press off drive flange with a tee sron,

tngraliafran

Before installing the drive flange, place round
wire snap ning in groove of differential case that
both ends of snap ring are recessed in groove
This will prevent lateral bending of the ring.
Press in drive flange by hand and turn shightly
until rownd wire snap ring 5 heard 1o engage
Replace stretchad snap rings.

See Specifications

2033023
-

00 5 500

- EFEELEE]

Pull out shaft seal with Special Tool 00 & 000
and pressure pad,

Installation

Dip shaft seal in final drive oil.

Knock in shaft seal against stop with Special
Tools 33 1 230 and 00 5 500.

Replace drive flange when bearing surface has
axtrame Seoring.



~

e 28 33 012)
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REPLACING DRIVE PINION AND

RING GEAR
FiNAL DRIVE REMOVED

3312 651 F o
331363
£ 331356
"_'!.:"ﬂ"

%, 331362

|

Remove drive pinion (sée "Replacing Shalt Seal
for Input Flange™ 3311017}

Important!

Measure total Inctwon torque and note value.
Mark beaning caps

Don't mix up washers

Measure friction torque of dove poanon bearings
and note value,

Pull out front bearing outer race with Special
Tool 33 71 350.

1 Spreadler

2 Front bearing outer race

3 Pulling bl

4 Prossure bolt

3313620

231373 eneeem— 3 3 1 354
‘28 32 0M
)|
w— 331020

TRAT MR

Pull gut rear bearing outer race with Special
Tool 33 1 360,
Pullar consists of:

Puller head 33139
Threaded spindle 331 362
Bearing bredge 331356
Pressure nut 331 363

Imporiant!?

Shim (X is located underneath the rear bearing
outer race and will ba required agiin for adjust
ment of drive pinion.

Install ald shim (X} i front of rear beanng outer
FacE.

Pull in bearing outer races with Special Toaol

331 360.

Puller consists of:

Pulling disc for front race 331373
Pulling disc for rear race 331365
Threaded spindle 331 362
Pressure nut 331 363
Mt 331354

Press taper roller bearing on to drve pinign with
Special Tool 33 1 020.



To determing the correct thickness of shim [X],

install drive pinton with new taper roller bearing
but without the clamping bush.

e ferngroe taent ¢
P Drive pinions and ring gears are matched for
Q optimum smoath runming in special machines.
‘ i The match eode (F| is electrically inseribed in

the drive pineon and ring gear.
MNever install o rirg gear and drive prvon waith
; l,‘ different match codes (P) 1ogether:

” 1_
28 33 06 28 33 018

The number inscribed with a + or — sign 15 thi Place drive pinion in rear bearing outer race.
deviation from basic setting C in hundreths of Screw Special Tool 33 1 341 gn drive pinion
millimaters and 15 required to determing thick- and pull front taper roller bearing on 1o drive
nest of shim. minfon with Special Tools 23 1 300 and 33 1 342
e + iz added 1o C.

& = 15 subtracted from C
K or H s tooth type codi
K = Klingalnberg teeth

H = Gleasan teath

231300

331342
33134

Attach drive flarge.

oo 2 000 Tighten callar nut to adjust friction torque of
i JII drive pinion taper roller bearing to 250 Nem
— (22 in. Ihs.).

- —
@B -

2353072




331461

331 462
M

Example |

C
2

28 33 019

28 33043

11.50 mm {0.453")
0.10 mm 10,0047)

C target

Walug ¥ measured
with dial gauge
Sum B

Sum Y

11.40 mm (0449}

1.80 tmm (0,071}
9.50 mm (0.374"}
1.80 mm (0.0717}

€ actual

11.30 mm (0.445")

C target
C actual

i

11,40 mem {0.4497)

— 11,30 mm {0.445")

0.10 mm (0004}

Maiter gauge A
~ @

4.74 mm (0163}
0.10 mm [0.004"}

Shim X

4.04 mm (0.168")

33-9

Mouht dial gauge in Special Toal 33 1 461,
Ploce Special Tool 33 1 467 with dial gouge on
Special Tool 33 1 462 and st dial gauge with
prefoad to O (zero)

Place Specsal Teol 33 1 462 an drve pinion
Place Special Teol 33 1 4617 in case.
Determinge Y.
Basic setting C
Master gauge B

11,50 mm (0.453")
9.50 mm {0,374}

I C target s greater than C actual,
"att s subtracted (- ) from sham
thickness X.

Example 11
C

[

11.50 mm [(L453")
0.0 mm (0,004

C target

Valug ¥ moasured
with dial gauge
Sum B

Sum ¥

11.60 mm [0AS7™)

2.20 mm (0.0877)
8.50 mm (0.374"7)
2.20 mm (0.087)

C actual

11,70 mm (0A461")

C actual
C target

1,70 mm [BLA617)

- 11.60 mm (0LA57")

i

0.10 mm (0,004")

Master gauge A
+a8

4.10 mm (0.161*)
0.10 mm [(0.004"]

Shim X

420 mm [0.165")

The permissible toleranee Tor distance [X) depends on the tolerances for a certain shim thickness ranging from 0.0 to 0.03 mm {0.0004 1o 0.0012}.

If € targat is smaller than C actual,
“a' 15 added (+) to shim thickness
X,




28 33 044

prad i B LK)

33-10

Remaove drive pimion and roar bearing outer race,

Press in shom (X)) of determined thickness and
bearing outer race.

Install drve pimon with pew clamping sleeve (2],

Knock in shaft seal ond attach input flange

Tighten collar nut and measure fnction torgui,
ﬂdjuﬂ,inm prian bearing to friction torgue
value measured prior to disassembling plus 20
Mem (2 . Ibs ) for new shaft seal,

Fevngrinr ranve

Collar nut { 1) mwst e Dghtensd ooat least the
specified torgue value 1)

It thes value 5 not reached ar the friction torque
i excesded, replace clamping bush (2} and re-
peat check.

W g Specifications

331358

2033 012

20 a3 024

Press pulse spider off of differential case.
Tostaitatman:
Press on pulssfspider with Specal Tool 33 1 358

Dwtach ring gear [cold).

Instatiatian:

Clean threads thoroughly with a 1an‘?er.

Heat ring gear to max. 100° C (212 F), checking
temperatura with a thermocolor pancil.

Mount ring gear with 2 stayholts [made locally)
as guides.

Install new balts with Loctite Mo, 270 and
tighten in order of 1 throwgh 10
Tightening torquel,

Tighten holts to torque angle!!

V) Soe Specilications
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Pull off tapered roller beanng on dilferential Press oul bearing outer race with Special Tool
case with Special Tools 33,1 300 and 33 1 3056 33139
Frengrenr Lapent P
Pulber spreder must engage in beanng oular race,

331300

2B 23024

T bl et ainer Fers i@l v
Prass on now tapered rallir bearmg cold wath 331365 Press in new hearing outer races with Special
Special Tool 31 1003 Tool 33 1 365,

311003

Jiw 3033

Instil] bearing covers (marked] wath carrespond
ing weashaers (1),
Check Chring [2), replacing if necessary.

Hemove shalt seals leom both bearing covers
feis Ferllartinore

Dhp nare shatt seals in Binal droes ool

Knock in shalt soals against step with Specal
Tools 33 ¥ 230 and 00 5 500

20 331 010
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Mount Special Tool 00 2 500 and measure back
lash1),

fmportant!

The tooth contact pattern is always deciding for
correctly adjusted drive pinion/ring gear sets

00 2 500 R
o

To check the tooth contact pattern, coat ring
gear with printer’s ink, turn ring gear several
times in both directions and stop suddenly with
a pisce of hard wood

Correct backlash and tooth contact pattern by
changing shims from one side to the other

28 33027

Measure total friction torque and comparg with
value determined prior 1o dissssembling

Add 20 Mem (2 in. Ibs.) for gach replaced shafy
seial

2033072

Impartani!

Changing the total thickness of shims (1] would

change the friction torque value,

The boacklash and tooth contact pattern must be
adjusted again after adjusting the friction torque.

2833029 ) See Specifications



Basic Information on Tooth Contact Patterns

Gleason Teeth:

A

Correct tooth contact pattern without load.
A

Loads will shift tooth contact pattern outward
skightly,

Moving the ring gear will mainty charge the back-

lash, but will alsa displace the contact pattern in
longitudingl direction of teeth,

Moving the drive pinion will displace the contact
pattern in favor of tooth height, But the backlash
will be altered just very slightly,

Here are the four basic incorrect tooth contact
patterns, which usually appear in combination,
Knowing these patterns will facilitate making
adjustments.

1.

33-13

High, narrow contact pattern (tip contact)

on ring gear. Move drive pinion toward ring

gear shaft and perhaps correct backiash by
backing ring gear off of drive pinien.

Deep, narrow contact patteree [root contact)

on ring gear. Move drive pinion away from

ring goar shaft and perhaps correct backlash

by moving in ring goear,

Short contact pattern on small toath and
(1o contact) of ring gear. Move ring gear

away from driva pinion, Maybe move drive

pinion closer to ring gear shaft,

Short cantact pattern on large tooth end
(heel contact] of ring gear. Move ring gaar
toward drive pinion. Prehaps back drive

pinion away from ring gear shaft.

833030

Klingelnbarg {Palloid) Teeth:

Tooth contact pattern on Torward and rowirse
flanks of drive pinion should be at approximately
centar of tooth length and tooth height.

B
C
D

Tooth contact pattern off lpad.

Tooth contact pattern under load.

By installing a thicker shim X behind drive
pinion the contact pattern of forward Flank
will shift toward the large drive pinion dia-
mater, while on the reverse flank it will move
closer to the small drive pinion diameater,
Other possible changes (see drawing).

2833101






331358

20.33 03

20 33024
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3313677 -REPLACING DIFFERENTIAL
GEARS
~DIFFERENTIAL REMOVED -

Prass off pulse spider

Irgtatlaron.

Press on pulse spider with Special Tool
331358

Take off ring gear (cold),

Installation!

Clean threads tharaughly (tapper].

Heat ring gear to max. 1009 C (2129 F) and
check temperature with a thermocalor pencil,
Install ring gaar with 2 locally manufactured
staybolts as guides.

Install ninw balts with Loctite Mo, 270 and
tightan in arder of 1 through 10,
Tightening torque*,

Ratighten balts to torque angla®™.

Press out differential gear shaft from large
countersunk end with Special Tool 33 1 470,
A = Pressing-out direction

E = Pressing-in direction

* See Specifications

203131028

.. 331306

1033029
a

2033030

Turn out differential bevel gezrs with drive
flange.

Remova differential side gears whth diaphragm
springs and shimms

Install both differential side gaars with dia.
phragm springs (1) and shims (2],

inside curved surfaces of diaphragm springs (11
face differential side gears.

Center differential side gears with drive flanges

Insert Special Tool 33 1 306 on ona side.
Apply Special Tools 33 1441 and 33 1 430.
Tighten special tool spindle to press differential
side gears 50 far apart, that the drive flange can
just barely be turned.

Install differential bevel gears exactly opposite
gach other.

Move differantial gears to installed position by
turning drive flange,

Remove special Tools.



28 313068

Make sura circlip (1) is installed in-correct
positian,
Push in mandrel from side without circhp.

Position differential gear shaft's chamfer on
mandrel and press in,

The pressing-in force will increase considerably
when circlip has engaged,

Impartant!

Stop pressing-in procedure whan force rises
danger of shearing off the circhp!

Don't push back differential gear shaft afier
installation.

Measuring Pradoad of Diaphragm Springs:
Install Special Tools 33 1441 and 33 1 431.
Tighten special tool spindle by hand.

Maunt dial gauge with holder, consisting of
Special Tools 33 1 420, 00 2 505 and

00 2 506, on differential case.,

Set dial gauge on stopped shaft gear to zero
with pra-load.

28 33069

20 33036

2033028

Tighten spindle that diaphragm springs are
pressed flat.

Read dial gauge.

Loosen spindle,

Turn shaft gear and repeat test at several points.
A play of 0.03 10 0.1 mm {0,0012 1o 0.0030""}
is required 1o prevent pressing diaphragm
sprirgs flat.

The lower value would be sdeal.

Repeat test on opposite shaft gear,

Excessive Play:

Install thicker shim,

Insufficient Play:

Install thinner shim.

Shims (2) are available in thickness steps of
0.05 mm (0.0020").

Apply same procedures for opposite side.

Install shims (2] of determined thickness and
diaphragm springs {1).

Trside curved surfaces of dizphragm springs (1]
face differential case.
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Step performed with Special Tool 00 B 500:
Check for correct installed position of circhp
(1],

Shide in Special Tool 33 1 470 from end
without a circlip.

Apply differential gear shalt with large open-
ing an mandrel and press in, until approx. 1 to
2 cm (3787 to 374"} of shaft is still visible,

Apply Special Tool 00 B 500 on differential
cage and pull in differential gear shaft with a
torque breaking wrench,

Torque Adjusting Value:

22 Nm (16 fr. Ibs.]) for 18 mm {0.709")
spindle diameter.

22 N (16 . Ibs.) for 20 mm (0.7877)
spindle diameter.

Important!

Lubricate centering point on differential gear
shaft with oil belore applying the spindla,

Do not push back differential geap shaft after
installation.

Make sure last quarter of torque, from approx.
17 Nm (12 ft. |bs.), is made at constant speed «
{not suddenly).

Measuring Proload of Diaphragm Springs:
Install Special Tool 33 1 441 and spindle.
Tighten spindie by hand.

28 33068

28330689

2033028

Apply dial gauge with holder.
Sat dial gauge to zerg with praload,

Tighten spindla enough that diaphragm spring
is pressed flat.

Read dial gauge.

Loosen spindle.

Turn differential side gear and repeat test at
several points.

A play of 0.03 to 0.7 mm (0.001 to 0.004") is
requirgd to prevent prassing diaphragm springs
flat.

Lowest value would be ideal,

Repeat tast on opposite differential sice gear.

E xcessiva Play:

Install thecker shim.

Insutficiant Play:

Install thinner shim.

Shims (2] are available in thicknass steps of
0,05 mm (0.0020").

Oppaosite end procedures are identical,

Install shims (2} of determined thickness and
diaphragm springs {1).

Inside curved surface of diaphragm springs {1)
faces differential case,



2033110
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LIMITED SLIP DIFFERENTIAL WITH 25 %
LOCKING RATIO

The himited slip differential is marked with a
“8" on the case or data plate.

A limited ship differential has the following
advantages.

a] Provantion of wheel slip when driving on
rough road surfaces,

k] Prevention of wheal slip when moving off
with different traction underneath feft
and right sades of car wheals,

¢l Prevention of wheel slip when driving fast
on wet roads.

d] Prevention of wheel slip on insile of curve
when driving fast in curves,

e] Prevention of shp whan drving fast on

roads with different traction batween left
and right.

Checking Function Without Romowving:
al Level workshop floor.

b Drive car with left rear wheel on Spacial
Tool 33 1 450,

cl  Release parking brake completely,
d} Engage Tst gear and accelerate engine.
e} Fdnction of imited slip differential is okay,

if the car can be driven off of Special Tool
331 450.

331010

3314011 REPLACING LIMITED SLIP
DIFFERENTIAL ASSEMBLY

Remova and install final drive 33 10 010.
Drraim ol

Mount final drive on Special Tool 33 1°010,
tnseallation;

Acdd oil — ail volums®.

Rafer to Service Informdtion of Group 00 for
approved 4il,

Determing total friction torgue with Special
Toaol 00 2 000 before disassembling and note
valug,

For Exampla:

280 Mem (24 in. Ibd.}

Datach transmission cowver,
Installation,

Replace gasket.

Tightening torque®.

* Sen Specifications



Pry off both drive flanges with a tire iron,

Instaliatiomn,
Before installation of the drive flange, place
round wire snap ning (11 in groove of differ-
ential case that both ends are rocessed in
groove,

This prevents lateral banding of the ring.
Push in and turn drive flange slightly by hand
until round wire spap ring 15 haeard to engage.
Replace stratched snap rings.

Detach both bearing caps.

Important!

Mark bearing caps - don’t mix them up,
Insiaffarion

Tightening torque*

Differantial case bearings and backlish are
adyusted with shims {1].

Check O.ring (2}, replacing if necessary.
Imoortant!

A change in total thickness of shims (1) will
change the friction torque value.

After adjusting the friction torgue, the backiash
and tooth contact pattern must be adjusted

again.

"* Sae Specifications
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331358

203} 0B6
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Remove complete limited slip differantial,
Installation!
Don’t bend pulse spider

Prass of [ pulse spider.

Instalfation:
Press an pulse spider with Special Tool
331 358,

0 33074

2033085

331365

Datach ring gear {cald).

Tagtalfareon;

Clean threads thoroughly {with a tappar).
Heat ring gear to max. 100% C (2129 F),
checking temperature with a thermocolar
pangil,

Mount ring goar with 2 locally made staybolis
a5 guidas.

Install new bolts with Loctite No. 270 and
tighten in order of 1 throwgh 10,

Tightening torgue®.

Retighten balts to torque angla®.

Install new limited slip ditferantial with ring
gear and pulse spider.

Insraliation:

Press in new bearing outer races with Spacial
Tool 33 1 365.

Tighten bearing cap bolts uniformly.

Meazure total friction torgue with Special Toaol
00 2 000,

The value found before disassembling plus 20
Nem (1.7 in. Ibs.) for each replaced shaft seal
should be reached, but not exceeded.

Friction torque too high = use thinner shims,
Friction lorgque too low = use thicker shims.

* Sea Spacifications
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3314 0456 SERWVICE INSTALLING LIMITEL

Mount Spacial Toal 00 2 500 and measure
SLIP DIFFERENTIAL

backlash®,

Important!?

The tooth contact gatiern o always important
for a perfectly adjusted pinioniring gear set.

002500

Remove and install complete differential
331300

Detach ring gear on differential case (cold).
Instalfation:

Clean bolt threads’

Heat ring gear to max. 100° C {2129 F).
Install new bolts with Loctite”.

Tightening tarque®,

Tighten boits in order of 1 through 10,
Tighten bolts to torgue angla®,

Pull off tapered roller bearing an differential
case with Special Tool 33 1300,

Installatian:

Press on tapered roller bearings cold.

Replace defective taperad roller bearings.
Further procedures are identical with those for
replacing complete limited slip differential, see

To check the tooth contact pattern, coat ring
gear with printer’s ink, turn gear ring in bath
dirgctions saveral timas and stop suddenly
with a pieca of hard wood.

20331109

To correct backlash*® and tooth contact
pattern, exchange shims (1) from one side
1a the other.

Important!

Don't change total thickness of shims.

Sew Specifications * See SpecKications
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3314613 DISASSEMBLING/ASSEMBLING
LIMITED SLIP DIFFERENTIAL
LIMITED SLIP DIFFERENTIAL
REMOVED

Tostall Tollowing parts in correct installed order
to measura the pre-load

Spacer (5], outer plates (7}, innar plate (8},
thrust nngs (9), differential side gears (10} and
ditferential gears with differential shafts (11)
Moasure distance A from case adge 1o outer
plate, o.g. A = 19.5 mm (0.768")

Urnscraw cose cover maunting bolts.
Take ofl case cover,

Measure distance B on cover, 2.4,
B =144 mm (0.567).

Turn case upsida down and let parts slide out,
Irvstalled Orecher:

1 Case cover

2 Thrust washer

3 Dhaphragm spring

4 Stepped washer

5 Spacer

& Diaphragm spring

7 Outer plate

B Inner plate

9 Thrust ring
10 Differential sade gear
11 Differential goars with dilferental shales
12 Differential case SO 00N

Place both diaphragm spring curved surfaces
together,

Measure distance C on diaphragm springs, a.g
C =48 mm {0.1897).

F L N ]

030

Installation:

Check all parts lor wear, e.g, Molybdenum
coat, splings, elc..

Lubricate all parts with approved final drive
oil before asembling.
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An installed clearanca of 0.1 to 0.4 mm (0,004 Remowt 41l parts from case and msert with the
to 0.0167) is requirad 1o provent prassing the additional parts, thrust washers {2), diaphragm

diaphragm springs flat, g ' . springs (3} and stepped washers (4],
El-:afnpli'. . " :{.JM "?.. Mount and press on case cover (12) firmly
B (covear) 14,4 mm {0 567") .&::' . H:.'. 4 [dhan't balt).

C (diaphragm springs) A48 mm (0.189") - € J_, The preload of small daphragm sprangs (31

A (casa) 195 mm {0.768") shguld produce an umiform gap all around
Sumol B +C 14,2 mm [0.756") \ {check with fealer gauge bladel.
Installed clearance D 0.3 mm {0.012') \Q - If there is no clearance betwoen cover and case,

Correct any deviation in installed cloarance D
by installing outer plates of appropriate
thickness.

check diaphragm springs (31, thrust washers (2]
and stepped washars (4],

C+D __§+D

A Wl i i T Yy
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Installed Order:

Thrust washar [2) with ol pockets facing case
[doawn),

Diaphragm spring [3) with inside curved
surface facing differential shaft (up).

Stepped washer [4) with smooth side facing
dizphragm spring (down} and tab engaging in
guide in case,

Install spacer (5], diaphragm spring {6} with
inside curved surface facing differential shaft
and outer plate {7 with 4 tabs,

Install molybdenum coated inner plate {8).

Install thrust ring (9] and differential side gear
(10} by turming in guides or spline af inner
plate,

Install differential gears with shafts {11),
sacond differential side gear (10) and thrust
fing (9).

Install molybdenum coated innar plate {81 and
outer-plate (7).

Insert dizphragm spring (G) with ineide curved
surface facing differential shaft [down].

Insert thrust washer {2] with oif pockaots facing
cover, diaphragm spring (3] with inside curved
surface facing out angd stepped washar (4] with
smooth side facing diaphragm spring and with

tab in case cover groove in case with greasa.

Mount case cover with washers [don't let steppe
washer shde out of groowel.

bnstall bolts with Loctite No. 270 and tighten
cover uniformly.

lastaltation.

Tightening torque®,

Cheek ship torque® of differantial lock by
holding ont and doving other differential side
g,

Make up ool locally for this purpose by, far
axampie, welding a nut on a drve flange which
15 na longer required.

* See Specifications



