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Specifications

Wheel alignment

Front wheel alignment {unladen car)

“King pin” inclination

Caster

Camber

Taoe-in, measured at rims

Turning angle:

Duter wheel

Inner wheel

Ship radivs 165 5R 15, 5"
175/70HR 15, 5"
165 HR 15, 5 12"
180/65% HR 390, 135 mm
195/60 HR 15, 5 1/2"
185/65 5R 15, 5"

Fear wheel alignment

Tog=-in

Camber
Wheelbase

Up to chassis nos
AB1D19263
AB2006TES
AB3D0T213
ABGODGL3Y

As from chassis no:
ABLD19Z64G
AB2006T63
ABIN0TELL
ABGO0M 140

Steering mechanism

Steering wheel turns, lock Lo lack
Length steering wheel axle

Adjustment of manual steering gear
Adjustment of plunger

Steering gear torque (=pinion torque)
Adjustrment of ball joint

Deviation
power steering

11 29 2

E 1!2‘!' « 292 172°
. 1;2‘“ ST
0.08 £ 0.04" (2 £ 1 mm)

20 3/4° £ 1/2°
0.55" (14 mm)
0.59" (15 mm)
0.75" (19 mm)
0.63" (14 mm)
0.83" (21 mm)
0.63" (16 mm)

0.08-0.24" (2-6 mm)

(if possible each side should be measured
im:lll.'bduall? o, 0L0E=0.12" (1-3 mm) per side).
-1/2" « 1/6° (negative camber)

99.4 + 0.4" (2525 + 10 mm)

99.1 + 0.4" (2517 + 10 mm)

Power steering EmMS
4.2 3.6 5.5

16.46 + 0.04" (418 + 1 mm)

Clearance between cover and plunger
0.002-0.006" (0.05-0.15 mm)

0.8-1.7 Mm (7-24 in.lb, B-17 kpem}

The red should be moveable to its full
limit in all directions without seizing.

If the rack is kept in a horizontal

level the ball joint should be tightened

50 that the rod can be put in any position
with the ball joint mounted without falling
down of its own weight,
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Ball joint, lubrication

Lubricant, type

Lubricant, gquantity

Tightening torques:

Tie rod end lock nut

Tie rod end, ball joint to steering arm
Inner ball joint lock nut

Sorews in cover

Steering gear installation

Clamp screw, steering shaft joint
Steering wheel nut

Adjustment of power steering gear
Adjustment of plunger

Ball joints

Permissible wear:

Ball joint, front suspension
Tie rod end

Ball joint, steering wnit

Lubricant, type
Lubricant gquantity
Servo oil, type
servo oil, quantity
Serva oil, level

Tightening torques:

Tie rod end lock nut

Tie rod end, ball joint to steering arm
Steering gear installation screws
Clamg screw, steering shaft

Steering wheel nut

Connection joints hydraulic lines

Tie rod ends

Distance from end of thread to lock
nui:

Manual steering

Power stearing

Max. permissible dif ferénce between
above measurements on both sides

Inner ball joint, should be lubricated when
fitted with Saab Special grease (Esso

EF 125 or similar lubricant ),

Liquid gpease (BP Energrease FGL)

0.15 dm” (5 fl.oz, 1.5 dl)

&0-80 Nm (44-60 ft.lb., 6.0-8.0 kpm)
S0-80 Nm (3544 ft.lb., 5.0-6.0 kpm)
45=50 Nm (30-36 ft.lb., 4.5-5.0 kpm)
16-20 Mm {12-15 ft.lb., 1.6-2.0 kpm)
60-80 Nm (44-40 ft.lb., 6.0-8.0 kpm)
35-42 Nm (26-30 ft.0b., 3.5-4.2 kpm)
30 Nm (22 ft.lb., 3.0 kpm)

Screw plunger tight, then back off 70-90°.
Check that the cog rod does not stick in any
position,

Mot adjustable, Shall be replaced if play arise.

End float FRadial play
2 mm 1 mm

2 mm 1 mm

1 mm -

Litivmgrease type Shell EP B2 Code 71303
2.1 oz {60 g)

Texaco power steering fluid 4634

0.85 Imp.quart (0.75 dm”)

According to dip stick. Fill if level is below
the "ADD" mark. There are maximum marks
for cold oil and hot il as well,

&0-80 Mm (44-£0 ft.lb., 6.0-8.0 kpm)
5060 Nm {35-44 ft.lb,, 5.0-6.0 kpm)
60-80 Nm (44-60 ft.lb., 6.0-8.0 kpm)
35-42 Nm (26-30 ft.lb,, 5.5-4.2 kpm)
27 Nm (19 ft.lb., 2.7 kpm)

20-34 Nim (15-25 ft.lb., 2.0-3.4 kpm)

0.34" (24 mm)
1.0 (25 mm)

0.08" {2 mm)




Paint Lubrication point Lubricant
1 Power steering, hydraulic fluid GM Saginaw hydraulic oil (Texaco
réservoir power steering fluid 8634) Part
no. (45} 30 09 BOD
Z Manual steering gear
rack, pinion and bearings BF Energrease FGL
Part no. (45) 30 08 703
inner ball joint Molybdenum paste
Part no. (45) 30 06 632
Power steering gear Litiumgrease Shell EP B2 (Shell
Retinax A) or similar
3 Steering knuckle joints Saab Special chassis grease
(Esso EF 125)
4 Tie-rod end assemblies Saab Special chassis grease

(Esso EF 125)
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Special tools

s—
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T8 41 067 (A2} Sleeve

() ==

paIn

78 41 331 (A2} Pressing tool, upper rub-

ber bushing in control arm
bearing

78 41 349 (AZ) Pressing tool, lower rub-
ber bushing in control arm

bearing

83 90 197 {A2) removal of owter

Key,
bearing cap

195 409 (Al)  Puller, removal of tie rod

ends and ball joints

89 95 813 (A3) Installation tool, bellows

steering wheel shaft

89 95 832 (Al) Spring tool cpl., remaval

and inztallation of front

spring
B9 95 B4T Spring scissors
B2 9% B54 Spring cup L
B9 95 BAZ Spring cup R
B9 9% 7l4 Serew cpl,
49 95 128 Ball bearing

89 96 258 (AD-2} Steering wheel puller

T0E—1




B9 96 399 (A2)

Removing vyoke, Inner
hydraulic  seal, power
steering gear

-

89 96 407 (A2)

89 96 415 (AZ)

89 925 423 (AZ2)

1062
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Pressing sleeve

. For installing sealing
ring between servo valve
and pinion,

ll. Insertion of housing
when remaoving circlip,
servo cylinder

Installation tool, pulley,
S8rVO pUMmp

Fuller, pulley servo pump

BF P& 472

BY P& 480

Mook  wrench, removal
and installation of totally
enclosed ball joint, ma-
nual steering unit.

Wrench, removal and in-
stallation of ball joint,
servo assisted steering




General

Front wheel suspension

The front wheels have independent sus-
pension and the hub and drive shafts are
mounted in bearings in the steering knuckle

Steering gear

The steering gear is of the rack and pinion
type and has a purely mechanical version
and a power-assisted version, Tie rods and
tie rod ends connect the steering gear to
the steering arms, which are bolted to the

housing, The steering knuckle housings are
connected to the control arms by means of
permanently lubricated ball joints, The in-
ner énds of the control arms are seated in
rubber bearings at the body,

Front wheel suspension
1. Upper contral arm
2. Lower spring seal

3, Coil spring

4. Rubber buffer

5. Shock absorber

steering knuckle housing, The steering
column  assembly consists of a steering
wheel, steering column (mounted in a
steering joint) and an intermediate shaft,

linking the steering column with the steer-
Ing gear,
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Wheel alignment

Checking and adjustment

If there is reason bo suspect that the front

wheel alignment is faulty, which manifests

itself through abnormal tyre wear, im-

paired steering and road-holding characte-

ristics, etc., the following action should be
taken:

1. Check that the tires are inflated to the
correct pressure and that one front tire
iz mot much more heavily worn tham the
other.

2y Check the front wheel bearings, control
arm bearings, steering knuckle joints
and tie-rod joints, and adjust or ex-
change parts as necessary Lo eliminate
any faults of alignment that may be due
Lo worn components,

3. Check the steering gear and make good
any defects (see section 642).

4, Check the operation of the shock ab-
gsorbers and exchange damaged shock
abzorbers and rubber bushings.

5. If the car has been involved in a colli-
sion, crash, ete., any resulting damage
must be repaired before wheel align-
ment iz measured. [f the suspension
contral arms are bent no attempt must
be made to straighten them, they must
be replaced by new ones.

&, Just before the measurements are
made, the car should be driven without
hard cornering and with normal suspen-
gion movement to work the wheels into
their matural positions. For the same
reason, the car should be rocked up and
down a few times on its springs.

When the measurements are made, the car
should be empty and should be standing on
a flat horizontal surface; this is the only
way to get reliable readings. Adjustment
with the help of spacers must be kept
within reasonable limits. [f there are any
deformations due to body damage, the body
must be straightened wp properly. If the
suspension control arms are bent out of
true, they must be replaced by new ones.
For checking the wheel alignment there
are various instroments, which are fitted
either on the rim or directly on the axle.
Each instrument has its own instruction
manual explaining exactly how it is to be
used.

801=1

Mote

With front-wheel-drive cars it is im-
portant that the wheels are immaobi-
lized by the brakes while the measure-
ments are being made in cases where
the wheels are set up on turntables or
the like, or when a measuring instru-
ment i3 mounted on the end of the
axle.

Warning

When the car i on a hoist, do not
seize a front wheel and twist it by
main force Lo full steering-wheel lock,
There is a very serious risk of damag-
E the steering mechaniem if this is
done, as the rack-and-pinion gear will
cause the steering wheel Lo spin at
high speed, imposing a severe torsional
strain on the steering column when the
rotation is arrested by the stop in the
ateering gear,

Toe-=in

Seen from above, the wheels ren at a
certain angle to each other, Measurements
A and B, made from rim to rim level with
the axles, must bear a given relationship to
each olher {see illustration), If A is smaller
than B, the wheel are said to converge or
toe in, and if A is greater than B, the
wheels diverge or Loe out,

Wheel toe-in or toe-out 15 expressed in
fractions of an inch or millimeters, being
the difference between A and B.

Toe-in is zero if the wheels are parallel, in
whieh case both measeurements sre exact-
Iy the same,

The correct toe-in is as follows:
2+ 1mm LeB-A 2+ 1 mm.




Checking adjustment by means of measur-
ing tool:

1. Roll the car straight forward on a level
floor and stop it wihtout using the
brakes, It must not be moved backward
after this.

2. Take a reading of measurement & with
the toe-in gauge between the front
wheel rims level with the axles. Mark
the measurement points with chalk,
Raoll the car forward until the chalk
marks are level with but behind the
axles, and take & reading of B.

Any necessary adjustment is made by
altering the length of the tie rod,

3. Undo the nut on the outer end of the tie
rod and the outer clip on the steering
gear rubber bellows,

4. Use a suitable pair of grippers to twist
the tie rod right or left, adjust wntil the
toe-in is right. Hold the bellows during
the twisting,

For adjustment wusing toe-in eguipment

refer Lo the instructions accompanying the

equipment.

Adjusting the tie rod

Mote

With the correct toe-in and the wheels
line up straight ahead, both tie rods
should be the same length - or so
adjusted that both wheels have the
same clearance to the fenders and
wheel housings at full right and left
lack respecitvely. Check also that the
steering wheel spokes are horizontal
when the front wheels are pointing
straight ahead. Do not forget to tight-
en the tie rod nut after adjusting,

MNote

After adjustment of toe-in, the free
length of thread on the tie rod (length
A, see illustration) must not on any
account be more than 24 mm (power
steering gear 25 mm), The free thread
lengths (A} on both tie rods must not
differ from each ather by more than 5
fmim,

Checking the tie-rod length

A = 24 mm max (power steering 25 mm
miax)

The maximum permissible difference be-

tween the value dimension A on the two

sides of the car is 5 mm,

Tighening torque, lock nut
&0-80 Nm (6-8 kpm)

e —

Camber

Camber is the angle by which the center-
lineg of the wheels lean from the vertical
{see illustration). The camber is positive (+)
if the wheels lean outward, and negative (-)
if they lean inward,  The gorrect front-
wheel camber is + 1/2 + 1/2",

T f‘

& |
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Camber
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The camber, and with it the "king pin"
angle, can be adjusted with spacers placed
under the two bearing brackets of the
upper control arms. The desired result can
thus be obtained by increasing or reducing
the number of spacers used, To increase or
réduce camber, use the same number of
gpacers under both brackets. The rear
bearing bracket is available in a lower
design that gives bigger adjustment possi-
bilities, See the spare parts catalogue,

Location of camber adjustment spacers

Caster

The caster ils the angle by which the king
pin axis departs from the vertical when
viewed from the side and is generally ex-
pressed in degrees, Caster varies a great
deal from one type of car to another,
although in most cases the "king pin" leans
backward as illustrated below; in such
cases the caster is sald to be positive (+),
whereas if the "king pin" leans forward the
caster is negative (-). If the "king pin® is
vertical, the caster is zero,

The caster should be as fol lows:
« 192 12"
5 _2':' + ”2{'

Manual steerning gear

Power-assisted steering gear

Ghi=3
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Caster

[f the caster angle necds adjusting, this is
done with the help of spacers placed under
the bearing brackets of the upper control
arma,

To increase the caster, transfer spacers
from the front bracket to the rear bracket,
Te reduce the caster, transfer spacers
from the rear bracket to the front bracket,
In either case, the total spacer thickness
removed from one bracket must be added
to the ather one,

Spacers for caster adjustment are supplied
in thicknesses of 0.5, 1.0 and 2.0 mm
(0.02", 0.04" and 0.08")

"King pin" inclination

The car does not have king ping as such;
the wheels pivot on two ball joints instead.
It is thus more correct in this case to speak
of the steering knuckle axis, i.e. the line
passing through the centers of the ball
joints and intersecting the ground near the
wheel centerling. The steering knuckle axis
should rr‘-EIinnﬂsidﬂways from the vertical
by 11 1/27 + 1",




"King pin" inclination

When the wheel camber is adjusted, the
inclination of the steering knuckle axis is
aytomatically altered by the same amount
gt the same time, The latter angle cannot
be adjusted independently, as it is deter-
mined by the dimensions of the steering
knuckle housing, If the steering knuckle
axis is found to be out of true when the
camber is correctly adjusted, this indicates
that there is something wrong with the
steering knuckle housing, which should
therefore be exchanged,

Wheel turning angles

Wheel alignment which allows perfect run-
ning of all four wheels on bends varies
somewhat depending on speed and the
sharpness of the bend owing to suspension
moverment amnd tire deformation,

Cornering positions of front wheels

The turning angles have been adapted to
the most common driving conditions,

As the tie-rods point slightly inwards in
relation to the travelling direction (driving
straight ahead), the steering angle of the
inside wheel on a bend will be slightly
greater,

Before the wheel turning angles are
measured, the toe-in must be correctly
adjusted. To measure the turning poesitions,
use two turntables of standard type with
scale graduations combined with optical
measuring equipment (see illustration),

The centers of the turnisbles muost be
placed as close as possible under the pivot-
ing centers of the wheels.




Turn the steering wheel to the left wntil
the right wheel, i.e, the cuter wheel, shows
a deflection of 20°. If the cornering adjust-
ment is correct, the inner wheel should
show a deflection of 20 3/4° + 1/2°. Then
make the same meassurement with the
wheels turned to the opposite side. If the
medsurements reveal that the cormering
adjustment is wrong, oné or both steering
arms be out of true. Defectlive steering
arms must not be bent back to shape, they
must be replaced.

0
Cluter wheel 20

601-5

Inner wheel 20 3/4° " 1/2°

Optical measuring equipment




Wheel alignment table

2. Find the box in the table where the row
and eolumn respectively for these two

The fullowing table can be wsed as an aid values intersect, and read off:

to the adjustment of wheel alignment E + 5
angles. B+ 3

which means:
Camber - caster Front (F) bearing bracket spacers to be
increased (+) by 5 mm.
The table is used as follows: Back (B) bearing bracket spacers o be
1. Measurement of the front wheel angles increased (+) by 3 mm.

gives readings of, for example Changing the spacers as indicated will
camber 11/4° correct both camber and caster angles
caster 112" simultaneously.

on a car with manual steering gear.

The figures enclosed by the broken
lines in the table are within the
permitted tolerances; no adjustment
is needad in these cases,

Caster © MANUAL STEERING GEAR

ETRETRE e w2 |as |1 E 11a |12 (13 |2 214 | 212
1 ¥
| Fea | Fe3 | Feas | Fea | FeaB5 | Fes | Fe6 | F465 | P47 F+7 | F+75 | F+8 | F+8
. 13| o 3c | ge7 | B465 | 865 | Be6 |Be6 |Bes | Be5 | BeES | BeS [ Bes | D445 | B

——

Ly 52 [ Fe2 | Feas | Fea | FeS [ Fea | FeB | FeE Fs§ | F46 | F+6,5 | Fe7 | Fe?
B+65 | B46 | B455 | B+55 | B+5 | B+5 | B+5 | B+45 | Bea | 8435 | B35 | B+3 | Ce25

T F#l F+1,5 | F11.6 E:; { F4#2 6 | F+3 F+d F+4.5 | F+5 F+5 F#5,5 | F+d F6

B+5 B+b B+4.5 | B+45 | Bed Evd B+d B+3.5 | B+3 B+25 | B=25 | B+2 B+1.5

— - —— - -

i F—0.5 | F=0 F+0,5 | F+i .Fﬂ | Fo1,5 | Fe2 F+3 F+3,6 j F+4 F+d5 | Fed 5 | F+5
1 Bed | Bed | Be3 | B3 1 Be25 | Be25 | B+2 [ Be2 | B+2 18415 | B41,5 | B B+0.5

—— —

. ag | F-15|F-1 |F-1 | F-05 F10 | F+05 | F+1 Fel,5 | F#2 | F+25 | F+3 | F+35 | Fsd
B+3 | B+2s |B+2 |@e2 1@ers |Ba15 [B+1 | Be1 | Be0s IBe0s | 820 | B-05| B

[ il it et L = A , X

"2 vm |F-3 |F-3 [F-28[F-2 {F=1 [F-05 Comme] F+05 | Fe1 jEe2 | Fe28 | Fi3 | 43

2 Be26 |B+2 |B+15 | B41 18405 | B+0S jvaluo | B-05|B-051B-1 |B-15 | B-2 |B-25

S | > 5 iy 1.5

ot |Foa |F-35|F-3 |F-25(F-2 |F-18{F-1 |F-05]|Fa0 [F05 | Fl | Fal
. B1 [B40S |B:0 |6-0518-05|8-1 [B-1 |B-15|8-15(8-2 |8-2 |B-25 B-3

F-05 | F20 | F+0.5

F—0 |F-45|F-a5]|F-4 IF-:LE F-3 |F-2 |[F-15|F-1 [F-1
g-3 |B-3 |B-—4 |B-4
F

B-05|8-1 |B-15|B1518-2 [e-2 |B-2 |B-25|B-25

————— —————

s

F-6 |F-6 |F-5%|F=& F-5 F-d,E‘FF—'I F-3 | F=25% F-1,5 | F-1,5 | F=1

B-15|B-2 |B-25|B-25|B8-3 |B-3.5)B-4 IB—-! B-4 (B-45 B-45;8-5 |B=5

~1/4

" ——— e e e 1 ] e — —— - -

;If'E F=7 F-7 | F=B5)|F-B F—& F-E,ETF—E F—d F-35| F=2 F-25 | F=2 iF—E
B-25|8-3 |8-35!8-35 B4 ,34.5|E-5 p-5 |B-5 |B-55|B-55|8-6 |B-65

B & e ——

=2 |r8 |F-78|F-7 |F-7 |F=55|F6 |F-5 |F-a5|F-a |F-as| F=3 |F-3
B4 |8-45|8-5 |86 |e-55|e-& |B-6 |86 |e-8 |8-65|B-65|B-7 |B-7.5
e ——— = e e — |

12 a4 1 104 (T2 | 134 ji 2104 202 | 234 JL!] ]31-"1 ) T

-3/

—ha = IN——

Cauer @ POWER STEERING GEAR




Toe-in measured aon the rim

J Screw tie rod in
ead value| or out the fallo-
of toe-in wing number of
turms
[ 1 3/5 out
5 1 2/5 out
E
E
= & 1 1/5 out [
;i
2 3 1 out Checking the tie-rod length
A = 24 mm max (power steering 25 mm 1
max)
2 4/5 out The maximum permissible difference be-
tweren the wvalue dimension & on the two
sides of the car is 5 mm.
1 35S out w ‘
Tightening torque, lock nut
0 2/5 out 60-80 Nm (6-8 kpm)
1 1/5 out
3 carrect valus
3 /% in
& 275 in :
e i
; ¢
= 5 35 in
= Rear wheel alignment '
[-H]
o A 4f5 in Checking ,
!
If the rear axle has been subjected to ‘1
7 lin abnormal strain in @& collizion or
similar circumstances, it rriLest be
checked carefully for signe of failure
B 11/%im and deformation. Rear wheel alignment is
not normally adjusted.
9 1275 in l
10 135in

G i=7
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Steering knuckle housing

The front suspension consists of separate
left-hand and right-hand units, The steer-
ing knuckle housing, on which the wheel is
mounted, conaists of a bearing housing with
two inward-curving pivot arms, The wheel
is journaled on a double-row angular con-
tact bearing. The outer drive shaft is
splined and force-fitted to the hub, The
brake disc is mounted on the hub, and the
brake shield is bolted to the steering
knuckle housing. The steering arm is faste-
ned to the steering knuckle housing by two
screws, In steering, the steering knuckle
housing pivots about an imaginary axis, the
"king-pin" or steering knuckle axis, which
passes through the centers of both the ball
joirnts and intersects the ground at a point
close to the center line of the wheel, The
outer and inner drive shafts are connected
by the outer wniversal joint, which is pro-
tected from dirt by a rubber bellows,

Steering knuckle housing
Lip to and incl model 1980

Steering knuckle housing as from model 1381
. Lack nul

. Washer

. Hub

. Outer drive shaft

. Bearing with seals

. Duter drive shaft joint

B oy B Sl b e
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Ball joints
Ta check for play in ball joints

The pressure of the coll spring and shock
gbsorber must be removed from the wish-
bones in order to be able to check for play
in the ball joints.

1. Position spacer 8393 209 under the
upper wishbone.

2. To check for end float:
Use a pair of polygrip pliers to com-
press the ball joint.
Maxirmum permissible end float 2 mm,

3. To check for radial play:
Apply pressure between the wishbore
arnd the wertical link. Care should be
taken o Lhal the ball joint seal i= not
Fuptured.
Maximum permissible radial play 1 mm.

g4, Check that the ball joinit seals are
whole and replace any that are da-
maged.



Changing ball joints

1. Jack and block up the car and remaove
the wheel. Clean the kall joint and
parts in the vicinity,

Mote
The maximum travel (i.e. the down-
ward movement of the control arm is
limited by the shock absorber, Take
the weight off the travel stop before
undoing the shock sbsorber, See poant
| 2. i

— . |

Z. Position a jack under the outer end of
the lower control arm and raise it
slightly. Undo the lower shock shsorher

...........

maunting,
3. Lower the Jack so that the drive shaft

meets the body flush at the

dperture. (Leave the jack in OS]

provide support when undoing th
joint),

4, Remove the nut on the hall joint in the
| steering knuckle housing., Remove the
. bolt using tool B9 95 409,

3. Separate the ball joint from the control
arm, Pul a threstle under the steering
knuckle howsing thus preventing damage
Lo the brake hose,

J 6. Fit a new ball joint. install the balt 1n
the steering knuckle housing and tight-
en the nut,

7. Fit the ball joint to the control arm
using new lock nuts,

631-3




8. Raise the control arm slightly by means
of a jack and fit the shock shsorber,
9. Fit the wheel and lower the car.

] Mol
| The ball joints:must not be dismantied
| but must be replaced as complete |

umits,

3
|
|
-

i
L
=

Steering bnuckle howsing and ball joint
fastenings

Changing ball joint sealing bellows

The ball joints are fitted with sealing bel-
lows to protect them from abrasion by dict,
The bellows must be exchanged if da-
miaged,

G31—4




Control arms

The front axle, forming a separate unit on
each side, is bolted to ball joints forming
Lthe outer ends of the control arms, There
are two control arms on each side, each
journaled in rubber bushings in two bearing
brackets. The upper control arms carry the
coil spring supports, which also serve as
compression stops for the rubber buffers,

Control arms, bearings and bushings
1. Upper control arm

2. Lower control arm

3. Rubber bushing

4. Bearings

5. Spacers

6321
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Upper control arm

Removal
— ey 5
1]
= "
i | ZF =
Mobe | .'.r'—uca____ . el
The power unit must be removed be- y. __w"'bg
fore the upper control arm on the left- X 2 e
hand side can be removed, | a :"._,' 3 ;
I . 1 &
i v 2 |
- - ;e r 4

1. Control arm
2. Bearing
3. Rubber bushing

4. Spacer ~
i

1. Before jacking up the car, remove the
upper shock absorber nut,

l Mole [

The maximum downward movement of

the control arm is limited by the shock |

absorber. Accordingly, remove the |

shock absorber either:

- Before jacking up the car

- Or by raising the outer end of the
lower contral arm sli:]ht]-!. bv mesns
of a jack. ‘l

2. Block up the car and remove the wheel

3. Compress and remove the coil spring by
means of tool A9 9% B39,

Gaz2—2 |



4. Remove the two bolts securing the up-
per ball joint to the control arm,
FProvide suitable support for the knuckle
housing to prevent the brake lines from
being damaged,

3. Remove the bolts securing the two con-
trol arm bearings,

6. Remaove the control arm and bearings,
aave the spacers under the bearings,
noting the number and position,

7. Remove the two bearing nuts, after
which the bearing and bushings can be
removed from the control arm (see il- 7841331
lustration),

Installati on

The parts must be well cleaned before they

are assembled, Worn or damaged parts

should be replaced by new anes.

1. Fit the rubber bushings. The bushing
should be forced into the bearing with

the aid of tool 7841 331. Soap the ll‘ =
bushings before inserting, ot
| Mot
Un no account should oil or grease be
used to assist insertion of rubber bush- i
ings. If lubrication is needed, use Tool 78 41 331

soapy water,

Z. Fit the bearings to the contral arm.
Once the two nuts are tight, the angle
between the control arm and besring
should be 62° 4 2°,

Tightening torque
75-90 MNm (54-66 ft.b., 7.5-9.0 kpm) §ponge

Angle between upper
contral arm and bearing
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] Mote |
| The control arm is asymmetrical (see
illustration), |

5. Imstall the contrel arm, fit the bolts ard
spacers and tighten the bearing at
body,

4. Fit the wupper ball joint to the control
arm by means of the two baolts.

2. Fit the coil spring. Check that the
supporting ring and rubber buffer in the
upper spring seating are in position,

[ T

f. Haize the outer end of the lower cone
trol arm slightly by means of a jack. Fit
the shock absorber,

7. Refit the wheel and lower the car.

B. Test drive the car and then check the
wheel -'ilignrnent and adjust as necessg-
TYy.

632-4

Control arm, asymmetrical

=

v

Lriving direction




Lower control arm

Removal

T
2 £
1. Control arm ]
2. Bearing 1 =
3. Rubber bushing : S — P .
-  J B = ) d’l__.f'
;-."'1.-.-— ]
—

1. Before jacking up the car, remove the
upper shock absorber lock nut.

l :u Mote
The maximum downward movement of

the control arm 15 limited by the shock

absorber,

Accardingly, remove the shock absor-

ber @nthuer:

- before jacking up the car

= or by raising the outer end of the
lower control arm slightly by means
of a jack.

2. Block up the car and remove the wheel,

N
. c 3. Back off and remove the two screw

that secure the ball joint to the control
AT
&, Undo the lower control arm attachment

SCTews unoer the engimne Cormparimen
a floor. The contral arm and brackels car
then be removed.

%. Undo both contral arm bearing nuts a
remove the DEearings.

|
|
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Ingtallation

The parts must be well cleaned before they

are assembled. Worn or damaged parts

should be replaced by new ones.

1. Fit the rubber bushings. The bushing is
force-fitted with the help of toaol
78 41 349. Soap the bushings before in-
serting. When both nuts are tightened
and locked, the angle between the con-
trol arm and bearing should be 187 + 2°,

Tightening torque
100-120 Nm (70-77 ft.lb., 10.0-12.0 kpmm)

2. Fit the control arm by bolting the bear-
ing to the body,

3. Secure the ball joint to the control arm,

4. Raise the control arms slightly by

means of a jack and fit the shock

ahsorber,

Refit the wheel and lower the car.,

Test drive the car,

Check, if necessary adjust, the wheal

alignment, see section 601.

=i O Ln

Mot e l

On no account should oil or grease be |
used to assist insertion of rubber bushe |
ings, If lubrication is needed, use

l soapy water,

Adjusting the contrel arms

If the control arms have been subjected to
severe strain in a collision or similar cjp-
cumstances, they must be checked care-
fully for failure and distortion, If the arms
are out of true, they must be exchanged,

632-8
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Tool 78 41 349

Angle between lower control arm and bear-
ing




Steering column assembly

General

The steering column is mounted in two
needle bearings, suspended in rubber moun-
tings in the steering column support, The
steering column support is bolted to the
croas member below the instrument panel,
which also serves as a support member for
the inmstrument panel and ventilation
system. An intermediate shaft, with a joint
at either end, connects the steering column
with the steering gear. The axial position
of the steering column is governed by the
steering gear, For safely reasons in the
event of a collision, the stearing whiel
bearing support is of steel-basket design,
the steering column is telescepic, and the
intermediate shaft is of steel-bellows de-
sign, to provide the requisite deformation
under a given force, The angles of the
intermediate shaft joints also contribute to
the steering shaft being directed in the
desired in the event of a collision. In
addition, the safety padding on the steering
wheel is designed to protect the driver
from injury.

Warning

The collapsible steering wheel shaft
must be handled with care. It must not
be subjected to impacts, jolts or other
rough treatment liable to alter the
adjusted length of the telescope joint
or impair its shock absorbing effect.
When installing the steering wheel
shaft, take special care to ensure that
the splined lower end is pushed into
the intermediate shaft until the clam-
ping screw comes opposite the groove
in the shaft. The intermediate shaft
should normally slide freely on the
shaft, If the splines stick, do not on
any account knock on the top end of
the steering wheel shaft. This also
applies te removing and fitting the
steering wheel. The wheel must not be
knocked off or on. When the car is on
a hoist, do not seize a front wheel and
Lwist it by force to full steering-wheel
lock. There is & very serious risk of
damaging the steering mechanism i1
this is done, as the rack-and-pinion
gear will cause the steering wheel to
spin at high speed, imposing a severe
torsional strain on the steering column
when the rotation is arrested by the
stop in the steering gear.
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Steering wheel
Femowval

1. Remove the steesring wheel safety pad-
dinmgg I
Standard steering wheel: Remowve Lhe
four screws in the back of the whe

1981 models: Remove Lhe steering wheel
emblem, see picture,

EMS steering wheel: Lift the rubber flaps
free from the spolkes.




S

) &
) ©

) ©
) &

Femove the steering wheoe

[ FRL

the wheel off the steering column usin
extractor B89 95 258 fixed t Ehee Lt
threaded holes in the steesrfing w
hub. The extractor fits t St
and EMS steering wheels,

A5 from 198] models the direction mndica-

[
L

arm return actualtor s rer

il

ovanit,




Fitting

1.

Make sure that the wheels are pointing
straight ahead and fit the steering
wheel on the steering column, with the
spokes properly aligned. Tighten the
ateering wheel nut to the correct
torgque,

Tightening torgue: |

27 Nm (19 fe.lb., 2.7 kpm]
— - _J

z.

Refit the safety padding. 1981 models:
refit the steering wheel emblem,

Steering column assembly

Removal

1.

Remove the locking screw in the joint
at the sleering gear.

FRemove the |ower bearing cover and
the safety padding under the instrument
panel,

[y B




.__ —

3. Remove the direction indicator ond wi-

4.

Ha

Refitting

1.

2. Insert the four steering column bearing

3. Fit the rubber boot to the dash panel

per switch assembly,

Remove the rubber boot at the dast
panel,

Remove the four screws in the steering
column bearing sup
complete steering colus

Connecl the lower steering colums
jaint to the st BEring gear
the locking screw, Check ths
ing screw actually engages the groove
in the shaft, ks

r

E
"
L

Support screws and tighten slightly, Po-
silion the support so that its holes line
up with those in the panel and tighten
the four screws,

Apply adhesive to the groove in the
boot,
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4. Refit the switch assembly, the lower
safety padding and the steering joint
COVET,

If necessary, adjust the position of the

steering wheel,

&. Refit the safety padding under the in-
strument panel. Seal the mouwnting holes
in the instrument panel with plastic
Compound

A

Changing the rubber bellows on the
intermediate shaft

The rubber bellows on the intermediate
ghaft cam be removed and replaced once
the intermediate shaft has been removed,

a, Remove the old bellows, prize out the
grommet at the intermediate shaft by
means of a screwdriver, and then cut
away thebellows,

b. Install the new bellows by positioning
the conical installation tool &9 95 813
against the joint amnd then ease the
bellows aver the tool and the joint.
Lubricate the tool with Vaseline, The
older model of tool B9 95 814 can be
adapted for use on the Sasb 900 by
filing the groove up Lo 32 mm,

c. Insert the grommet in the hole in the
hellows,
3

When refitting the intermediate shaft, app-
Iy adhesive to the groove in the bellows

8005813
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D &

B &
D &

where they fit against the bulkhead,
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Steering gear, standard

Caerwzral

The steering mechanism is of the rack and
pinion type with a helical spur gear which
engages a mesh on the rack, The rack is
journaled in a housing of cast light-alloy in
which a steel tube is press-fitted,

The pinion bearing is provided with a
spring-loaded plunger that presses the rack
against the pinion. The other end of the
rack s journaled in a bushing, Steering
wheel movement is transmitted to the

pinion by a two-piece steering column and
two joints, This imparts an axial movement
to the rack, which moves the two tie rods
connected by ball joints to the ends of the
rack. The tie rods in turn move the steer-
ing arms fastened to the steering knuckle

housing and connected by ball joints to the
tie rods,

6421




The steering gear is precision adjusted be-
fore delivery and should not be disassemb-
led unless abzolutely necessary. Disassemb-
ly and reassembly of the steering gear, see
the following pages.

The steering gear is permanently lubri-
cated with liquid grease, On assembly, the
inner tie-rod joints are greased with mo-
lybdenum disulphide grease.

Check periodically that the rubber bellows
on the steering gear are free from defects.

If noise emanates from the steering gear,
adjustment is neccessary [refer to the sec-
tion on adjustment). Any worn or damaged
parts should be replaced. The steering gear
illustrated is for a left-hand drive car, In
principle, the steering gear in RHD cars is
Lhi siarri,

During the 1981 model the ball joint on the
steering unit was changed from an adjust-
able joint to a totally enclosed (nnnadjust-
able) ball joint.

Hefer to page 644-1 for details of power-
assisted steering gear.

Steering gear, exploded view
. Stearing gear housing assembly
. Rack
. Pinion gear incerperating bearing
. Sealing ring
. Gasket
. Cap
. Needle bearing
8. Needle bearing piston
7. Spring
10. Gasket
11. Shirms

=T LA B vy e

12. Cap

13, Adjustable ball joint
14. Lock nut

15. Locking pin

16. Inher bearing cup
17. Thie rod

18, Outer bE-‘]ring cup
19, Fully enclosed ball joint
20, Shirmsg

21, Bellows

22. Clips

23, Lock nut

24, Tie rod snd

Q
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Fermowal

1. FRemove the clamp bolt where the joent
of the steering column intermediate
ghaft 18 connected to the steering gear.

£
7. Block up the car and remove the fronit
whesls,
3. Remove the Le-rod end nuls and Sepa-

rate the tie-rod ends from the steerindg
arms using extractor 89 95 ald,

“ 18 4. Remove the two steering gear bolts,

. 5, Separate the steering colymn joint from
: the steering gear, lift the steerng gear
| Lo the side and remove by guiding it
‘] dl.aglln."-l I'g, downwards throogh U open=

';n.:_'| In the engine comMmpariment flopor,

L— - 1
*.' [ Mote
Take care not Lo damage the rubber
| bellows by catching thef against the
[ i_ edges of the bodywaork,




1.

i

Installation

Lift the steering gear into position
through the hole in the engine compart-
ment floor,

Fit together the joint on the inter-
mediate shaft and the steering gear,
Enaure that the clamp bolt engages the
groove in the pinion shaft,

Tightening torque, clamp balt:
35-42 Nm (26-30 ft.lb., 3.5-4.3 kpm)

Fit the two bolts attaching the steering
gear Lo the body.

Tightening torque:
60-80 Nm (44-60 fL.lb., 6.0-8.0 kpm)

Fit the tie-rod ends to the steering
arms,

-

Tightening torgque:
30-60 Nm (37-44 ft.lb., 5.0-4.0 kpm)

5'

Check the toe-in and steering wheel
alignment and adjust as necessary,
Tighten the lock nuts on the tie-rods,

Tightening torque:
60-80 Mm (44-60 ft.lb., 6.0-8.0 kpm)

BaZ—a

Warni
The collapsible steering wheel shaft
must be handled with care. It must not
be subjected to impacts, jolts or other
rough treatment liable to alter the
adjusted lenght of the telescope joint
or impair its shock absorbing ef fect,
When installing the steering wheel
shaft, take special care to ensure that
the splined lower end is pushed into
the intermediate shaft until the clam-
ping screw comes opposite the groove
in the shaft. The intermediate shaft
should normally slide freely on the
shaft. If the splines stick, do not an
any account knock on the top end of
the steering wheel shaft. This also
applies to removing and fitting the
steering wheel, The wheel must not be
knocked off or on. When the car is on
@ hoist, do not seize a front wheel and
twist it by foree to full steering-wheel
lock. There is a very serious risk of
damaging the steering mechanism if
this is done, as the rack-and-pinion
‘gear will cause the steering wheel to
spin at high speed, imposing a severe
torsional strain on the steering column
when the rotation is arrested by the
stop in the steering gear.




B

Dizassemibly
1. Back off the lock nuts and unscrew the
tie-rod ends,
2. Undo the clips and remove the rubber
bellows,
3. Disassembling adjustable ball joint:
- Drill out the cotier pins from the
inner ball joints wsing a8 4 mm bit.
The ping are 3/B" (9.4 mm) Jondg.

Caution
Do not drill too deep.

- Remove the outer bearing Cups and
lock nuts weing tool B3 90 197 and

i . polygrip pliers.

4. To remove totally enclosed ball pounts:
= ‘SHupport the rack and drll out the
tabh from the groove. Drill bit @&
i,

- Clamp the toothed end of the rack
im &8 vice with protected jaws,

Caution
Absolutely no load must be put on the
pinion when loosening or tightening
the ball joint.
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= Remove the ball joint wsing tool
B9 9¢ 472,

2. Undo the rack adjustment screw and
remove the cap, shims spring and
plunger.

6. Remove the bolts securing the pinion
and remove the pinion and bearing, and
cap with sealing ring.

The bearing is factory-fitted to the l
pinion shaft and can therefore not be '
replaced separately. Only pinion shaft
assemblies including the bearing will
be carried as a spare part.

7. Withdraw the rack.

B. If necessary, remove the pinion needle
bearing.

9. If necessary, remove the bushing at the
end of the steering gear housing.




Agsembly

The steering gear should be thoroughly
cleaned before assembly.

Lubrication
Lubricate the moving parts of the
steering,gear and fill the gear with
0.15% dm™ (5 fl.oz., 1.5 di) of BP Ener-
I_ grease FGL, part no. (45) 30 08 703,

1. Fit the bushing at the end of the steer-
ing gear housing.

2. Imstall the needle bearing in the steer-
ing gear housing using & drift,

3. Fitting adjustable ball joint:
Fitting tie rod with fully enclosed ball
joint, se point 12,
Fit the inner ball joint on the pinion end
of the rack as follows:
= Thread the lock nut onto the rack.

Lubrication
Lubricate the ball and bearing cups
with Molybdenum Paste, part no. (45)
30 D& 632,

= [Inzert the plastic cup in the hole in
the rack, fit the tie rod and screw
on the outer bearing cup.

4. Set the joint at the right loosening
torque (see below). Tighten the lock nut
to the correct torque uszing the hook
wrench while holding the socket immo-
bile with a pair of polygrip pliers.

Tightening torque
35 + 2 . b, (48 « 3 Nm, 4.8 + 0.3 kpm)
- Ln::usehing torgue
1.6-7.2 Ibf. (7.3-32.0 N, 0.75-3.2 kp)

Caution
The maximum loosening torque of 7.2
Ibf. (32.0 N} must be obtainable in all
of the tie rod's directions. If it is not
possible to obtain the stated figure
then the tie rod and joint sockeat must
be replaced.

The logsening torgque is measured using a
spring scale which 1z attached to the outer
end of the tie rod. —




2. Tighten the lock nut against the bearing

cup using Mook wrench 8% 90 197 and
polygrip pliers,

Tightening torgue, inner
ball joint loek rt:
41-51 Mm (3338 ft.b., 4.5-5.1 kpm) |

Check again that the ball joint s
neither too tight nor too slack, Drill &
new hole for the cotter pin 4 mm in
diameter and 3/8" (9.4 mm) deep and
insert a new cotter pin, securing it by
four center punch blows at the edge of
the hole. Be extremely careful that no
drill shavings get into the steering gear,
Insert the rack in the housing, Fit the
pinion (complete with bearing), the gas-
ket and the eap with sealing ring,

:

Lubrication:
Lubricate the sealing ring with Saab
Special chassis grease

Apply thread sealing compound Lo the
bolt which fits in the through-hole,

F

-

Adjust the radial play of the rack as

follows:

8. Fit the plunger without the spring
and screw on the cap without the
gasket by hand until it puytts against
the plunger (see illustration). If a
wrench is used, the cap will he de-
farmed,

It is also possible to adjust the ra-
dial play of the rack when the steer-
ing gear is in place in the car,

b. Measure the clearance between the
cap and housing with a feeler gauge,
c. Add 0,002"-0.005" (0.05-0.15 mm) to
the measured clearance to allow for
the play to be left between the
plunger and cap after assembly. If
for example the feeler gauge
measurement is 0.022" (0.55 mm),
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the botal thickness of ogasket and
shims should be D.024-0L028" (D.50-
0. 70 mm,

Measure the thickness of the gasket
and shims with a micrometer (ses
illustration].

Shims are available in thicknesses of
0.005%", D.0075%, Q.0L0" (D.13, O0.19,
0.25 mim)

g.Fit the plunger, spring, shims, gasket

‘ £ and cap.

9.Check that the rack is not sticking in
any position by rotating the pinion by
means of an 0.7 in (18 mm dodecagonal
12 - sided socket fitted over the splines
on the pinion shaft,

C {
D O

10. Properly adjusied, the torgue of the
pinion shouwld be 0.8-1.7 MNm (7-2& ftlb.,
0.8-1.7 kpm). This is checked by means
of a dynamometer, an 0.7 in (18 mm]
|Zf|'|:1E!|’“H|:_;||1I‘|:’-| socket and 8 swmiabde Fand-
le. If & lever of approximately 5.9 in
[15%0mm }is u=ed, the dynamometer shogld
indicate 5-11 M (0.51.] kpm

a2



11.Fit the other ball joint and adjust in the
game way as before.
12. Totally enclesed ball jeint, to fits
= Clamp the toothed end of the
rack in a vice with protected
jaws.

Caution
Absolutely no load must be put on the
pinion when loosening or tightening
the ball joint,

= 5Screw on the ball joint.
If the old ball joint is to be re-used
the existing locking mark must be
displaced by at least 90°. This is
achieved by using a special Spacer
which is inserted between the rack
and the ball joint.

- Tighten the ball joint wsing tool
B2 26 472 and a torgue wrench,

Tighten torque
B0-24 ft.lb. (110-130 Nm, 11-13 kpm)

= Lock the ball joint into position by
punching the tab down into the
groove in the rack.

Ga2-10

Existing locking point )

displaced by G900
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1% Fit the rubber bellows.

Lubrication ‘T
Apply silicone grease to the contact
surfaces between the rubber bellows
and the tie rod. Lubricate with 0.3
pints (1.5 dl) lubricant (BP Energrease
FGL) before attaching the bellows
over the end of the pinion,

| Fit rubber caps to the threaded ends of
the clamps.

| 14. Thread on the lock nuts and fit the tie-
rod ends to the tie rods.

) ®
) D

Changing the steering gear rubber
bellows

[T either of the rubber bellows needs re-
newing, this can be carried out with the
steering gear in place by removing the tie-
| rod end and lock nut,

Lubrication:
| When fitting new r'uhljir bellows apply
approximately 30 em” of BF Ener-
grease FGL, part no. (45) 3008 703 to
each side.

i 1 Adjustment of steering gear

The adjustments that may be required are
as follows:

A, Adjustment of rack radial play.

B. Adjustment of tie-rod inner ball ppints,

The steering gear assembly must be re-
moved from the car for adjustment of the
inner ball joints, but the radial play of the
rack can conveniently be adjusted with the
steering gear in place, unless it has had to
be removed for some other reason.

The inner ball joints will seldom need ad-
justment, @8 there s wery Little wear on
them, besides which they are selfadjusting
Lo some extent.

See assembling the steering gear.
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Tie-rod assemblies

General

The outer ball joints, the tie rod end as-
semblies, are screwed on to the tie rods
and secured by lock nuts, By backing off
the lock nuts and twisting the tie rods
clockwise or counterclockwise, it is possib-
le to reduce or extend the length of the tie
rod. This is how the toe-in of the front
wheel is adjusted,
The tie rod is connected to the steering
arm of the steering knuckle housing by a
tapered ball bolt, which is secured by a
self-locking nut, The tie-rod end assemb-
lies cannot be disassembled; they adjust
themselves to moderate wear and there-
' ﬁ fore seldom need exchanging,
However, damage caused by external
force, as in a collision ar crash, may make
_ it necessary to renew both the tie rods and
' g end assemblies, These components are vital

to vehicle safety and must therefore be
checked over with the utmost care if thers
is any reason to suspect that they are
damaged or bent,

Changing tie rod end assemblies

The Lie rod end assemblies cannot be disas-
sembled and must therefore be exchanged
complete if they have worn loase,
1. Jack up the front of the car and take
of { the wheel,
2. Remowve the nt.
3. Disconnect the ball bolt from the steer-
ing arm wsing puller B9 95 409 (see il-
lustration). Do not knock the ball bolt
' | . out, as this is liable to damage the ball
[ bolt and other parts,
| &, Back off the nut that locks the end
assembly to the tie rad,
5. Unscrew the end assembly from the tie

rod,
' . 6. Screw a new end assembly on to the tie
rod, but do not lock it by tightening the
I nut yet,

7. Fasten the ball bolt to the steering
arm. Fit the nut and tighten to the
following torgue:

Tightening torques “
UD—&I} Nm (37-44 ft.b., 5.0-6.0 kpm)

8, Maount the wheel and lower the car,
9. Check and adjust the toe-in [zee Section
&01).
e —
Important
Do not forget to tighten the lock nut
on the tie rod after adjusting,

-
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Changing the rubber bellows

The rubber bellows is fitted at every ball
joint, If the bellows are worn or damaged
=20 that they no longer provide an effective
seal, they must be renewed. To change the
bellows, the tie-rod end must be removed
from the steering arm, Refer to the sec-
tion, "changing the tie-rod ends”, items ],
2, 5, 7Tand 8.
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Power steering

Certain models are equipped with hydraulic
power-assisted steering,

The steering gear is of the rack and pinion
type, with a steering valve which directs
the flow of fluid to a power piston on the
rack. The hydraulic pressure is generated
by a pump, driven by a V-belt from the
crankshaft pulley.

Power steering gear

1.5teering gear housing 9.0-ring

2.Rack with piston 10. Circlip

3. Piston ring 11. Bearing holder with
4a  Pinkon needle bearing

4b  Serwvo wvalve 12.Ball bearing

5. hydraulic seal 13.Lock nut

. Bushing 1&. Cover

7. Washer 15, Duest cover

g.5ealing retainer l&. Radial bearing, piston

S-13

17. Spring
18, Adjustment screw

19, Damper ring (end stop position)
20. Inner ball joint with tie rod

21. Rubber bellows

22.Tie rod end

23, RHD version




Power steering gear, general

The steering gear is of the rack and pinion
type with an hydraulic servo unit,

A steering valve at the input shaft to the
steering gear directs the flow of fluid to
either side of an hydraulic piston, which is
geared to the rack. The ends of the cylin-
der in which the piston runs are hydrauli-
cally sealed against the rack,

The serve valve consists of a torsion rod,
connected to the input stub axle of the
steering gear, and a valve which is gover-
ned by the rotary movement of the torsion
rod. The mechanical comporents of the
steering gear, that are not part of the
hydraulic system, are permanently greased,
An equalizing tube runs between the end
pieces of the steering gear to obviate the
formation of a vacuum or over-presaure on
operation of the steering gear,

Driving straight ahead

Warning
The oil pump can be damaged by the
following causes:
1. If the steering wheel is kept against
one of the end positions with a strong
torque and the endgine is runninhg at
the same time the oil pump can be
verheated and damaged,
2, If dirt is entering the hydraulic sys-
tem, for example when cheking or
filling woil,
3. If the pump is allowed to run with-
out oil in the hydraulic system,

Turning to the right

5 4078

Servo valve funetion

o nNoe

Servo pressure from the oj pump
Return to oil reservair

To the servo cylinder (power assistance
for turning right)

To the servo eylinder {power assistance

for turning left)




Sarvo pump, qeneral

The servo pump is driven by a V-belt from
the crankshaft pulley, The pump is integra-
ted in a steel container that also serves as
the hydraulic reservaoir, The upper section
of the container is in the form of @ filler
pipe with cap., The cap incorportes a dip-
stick for checking of the fluid level,

In addition to the pump wnit itself, the
pump also comprises a contral valve which
requlates the pressure and flow,

Pump operation

The pump unit consists of a rotor (1) con-
taining a number of openings, a vane (2) for
each opening, a pump ring (3} and two end
plates (&) with inlet and outlet passages for
the pump element, The oval design of the
pump ring causes an increase and decrease
in the volume between the vanes, Lwice per

SdsT

revolution of the rotor, The inlet passage
leads to the areas where the wvolume ex-
pands, and the outlet passages from the
areas where the volume decreases, thereby
creating a pumping action.

In addition to the pump vanes being thrown
out by the centrifugal force, they are also
pressed out against the pump ring by the
hydraulic fluid which flows in the grooves
an the insides of the vanes,

Regulation of pressure and flow

The control valve regulates the pressure
and flow according to the requirements of
the steering gear. One side of the control
valve is connected direct to the pump
pressure, The outlet from the pump con-
taing & restriction, from which a connect-
ing passage runs to the other side of the
valve, which is equipped with a spring,
When at rest, the valve is pressed towards
the outlet side. Inside the control valve is
pressed towards the outlet side. Inside the
control valve is a releif valve which, at
high pressure, is operated by the hydraulic
pressure on the spring-loaded side of the
control valve,

Te 1k suction sice of tha pump From the premuee sids af Ehe purnp

The pump delivers a maximum pressure of
approximately 60 bar and a maximuem flow
of 8.5 dm” or 8.5 | per hour,
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Mormal steering, slow driving

The pressure generated by the pump is
reduced slightly by the restriction in the
outlet side of the pump. The reduced pres-
sure is also led to the spring-loaded side of
the coentrol valve, reducing the difference
in pressure between the two sides of the
valve, However, owing to the low speed of
the pump, the hydraulic pressure is not
sufficient to actuate the valve,

Driving at higher Speeds

When the car is being driven at higher
speeds, external circulation of the hydrau
lic fluid is necessary to limit the tempera-
ture. Accordingly, the steering gear valve
allows a certain through-flow when the car
is travelling in a straight line,

The reduced pressure caused by the re-
striction in the pump outlet is also led to
the spring-loaded side of the contral valve,
causing the control valve spring to com-
press, This opens a passage for intern
recirculation, Since this will resylt in over-
pressure at the suction side of the pump, a
certain over-charging effect will occur,
This implies that a relatively high flow in
eonjunction with high pressure can be ge-
nerated simultaneously as required,

(i =ik

Hard turning of steering wheel or turning
to full Tock

When a load is applied to the steering gear
and the pressure increases in the line from
the pump, there will be a corresponding
increase in pressure of the springloaded
side of the contral valve. This will Cause
the relief valve inside the control valve to
open, reducing the pressure upstream of
the valve to open, reducing the pressure
upstream of the valve and allowing the
valve to open the internal recirculation,
The consequent overcharging effect in the
pump will thereby provide the reqguizite
pressure and flow,




Dismantling the power steering gear

Thoroughly clean the areas asround the
hydradic connections and disconnect the
return and pressure lines from the steering
gear, Plug the openings in the lines and
steering gear to prevent dirt from entering
the system. The procedure will then be the
same as that for dismantling the manual
steering gear (refer to the section on page
642).

Installing the power steering gear

Refer to the section on page 642 (installing
the manual steering gear),

When connecting the hydraulic lines to the
steering gear, tighten the couplings to the
specified torque,

Tightening torque:

LB, Duar—tightening will damage the con-
necting nipple seals,

[y ——r -III][].
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Dismantling the power steering gear

1.Remove the lock nuts and the tie-rod
ends,

2.Undo and remove the rubber bellows
and breathing tube,

3.Disconnect the hydradic lines to the
steering valve and hydraulic cylinder
from the steering gear.

4. Remove the radial adjustment lock mut
from the rack and remove the adjusting
plug and spring. Uise a pair of polygrip
pliers or a 45 mm socket if required.




_

Tap the steering knuckle housing care-
fully against the workbench to remove
the bearing piston,

| L.Eemove [he cover wnder the steering
valve and undo the nut on the shaft,

Use an 11/16 in socket to grip the top
of the steering valve shaft, or grip it in
a vice fitted with soft jaws,




&.Remove the dust cover lock ring from
the upper end of the steering valve,

7.Preas the steering walve out of the
steering gear housing. The needle bear-
ing and the bearing support, the hydrau-
lic seal and dust cover seal will also
come free with the valve,

Caution
Mever knock or tap the walve wumnit |
since this can damage the valve,

B.Remove the inner ball joint furthest
from the pinion as follows (the ball
joint nearest the pinion is removed la-
ter).
= Clamp the rack in a vice with soft
jaws,

- Push the plastic sleeve (end stop)
which covers the ball joint's flats
out of the way.




- Unscrew the ball joint with tool
8% 96 4.

9.F.emove the lock ring in the end of the

h_',.'l:ir‘."il..lliq' cylinder as Tollows,
i. L;. - Push the rack as far towards the
3 hydraulic cylinder as it will gQo.
} = Imstall sleeve B9 96 407 over the

rack and press in the spring seal
|'|l!'!|L:|5iI'I-I] by E:‘:r!‘-wiﬁg in the inmer ball
joint,

[ ——

- Press in the wire end of the lock
ring in the tiny hole in the steering
gear housing (normally covered by =
rubber cap) and pry of f the lock ring
by means of two screwdrivers or a
wire hool made from a 1| mm plano
wire according to fig.

= Hemove the ball joint and the sleeve
tool,

T

D

RO Eni Hilkid

3 BOZ3
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10. Remove the ball joint nearest the pi-
nion with tool B9 96 480,

11.Press out the rack together with the
hydraulic seal, washer and bushing. (Be-
fore removing the bushi ng and hydraulic
seal from the rack, remove any burrs on
the end of the rack by means of a fine
file),

12.Remove the inner rack seal using tool
89 %6 399 and a long drift,

Bda—10




13.Remove the lock ring and the lower

14

pinion bearing.

.Remove the sealing ring and bushing on
the top of pinion.

Assembly

b

Lubricate the pinion, the rack EE'EH"I.!
the besrings and the dust cover seal

using 2.1 oz (60 g} lithium grease equi- |
valent to Shill EPZ, B2, Code ?]'iﬂ]_i
Lubricate the hydraulic components |
with Texaco power steering fluid $634,

part mo, (45) 30 0% BOO. |

e

1.

18

MA.
The enclosed side of the bearing |

should face down, The chamfer of the

lock ring should face culwards,

Install the lower pinion bearing and lock
rireg.

Fit the upper bushing for the pinion and
the hydradic seal wsing the sleeve
A9 95 &07.

Maximum force: 2600 M (573 lb., 260
kp)




e (WSS

3. Fit the inner hydraulic seal to the rack
to prevent the sealing lip from being
damaged by the rack teeth, Use tool
B89 95 938.

4, Install the rack in the housing and press
in the inner hydraic seal by means of
the rack piston. Maximum force: 2200
M (220 kp).

Caution g
If a greater force is applied, the piston |
may come apart from the rack. Avodid |
withdrawing the rack too far after the
inner seal has been fitted, as this may
damage the inner sealing ring.

5. Fit the bushing in the cylinder with the
smaller bore facing inwards,

&.Install the washer against the bushing,

7. Fit a mew O-ring on the outer hydragdic
seal support. Inspect the seal. Refit the
seal if it is free from defects, Use tool
B9 96 407 to insert the new seal,
Slide the sealing ring support carefully
onto the rack and avoid damaging Lhe
sealing lip.

Press in the sealing ring support using a
suitable sleeve, e.g. tool 83 920 148.
{The lock ring is fitted later.)

B.Push in the rack so that it extends the
same amount on both sides,
Rotate the rack %o that the pinion
meshes in the teeth,

B =12
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Q.Assemble the steering valve as follows:

10

- Hopld the walve pnit so that the
groove in the end of the shaft (for
the tensioning screw) points towards
the left 9 o'clock in relation Lo the
direction of movement of the car)
when the pinion engages the rack.

=  Insert the pimon. The valve wal
should then rotate so that the
groove in the end of the shaft in the
withdrawn position points to the
framt [12 o'clock when the rack is
centralized).

Lt the nut at the pimion, Lrip the Lop

end of the shaft wing an 11716 in

gocket {(or in 8 vice equipped with pad-

ded jaws),

Tightening torgue: !
5045 bm (22-34 frlb., 3.0-4.5 kpm)

11.

12,

F it the cover,

Fit the washer and needle bearing, the
sealing ring and dust cover, and the
lock ring at the top of the stesfing
valve. Protect the E'.t-a|:il1g lips by means
of a protective sleeve of plastic film or
metal foil, Use 78 41 D67 Lo insert the
geal,

Fit the radial bearing piston, the Sprimg
and the adjusting plug.

Setting the radial adjustment:

screw home the adjusting plug (clock- |
wige] and "EF" back off (cownter- .
clockwise) 30 -50". |

— — - .

13.Fit the lock nut,

Tightemng Lorgue:

h5-75 Wm (58-55 ftlb., 6.5 7.5 kpm)

LEIL ]

A = Mine o'clock

B = Twelve o'clock
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14, Insert the plastic sleeves (end stops)

&nd attach the inner ball joints with the

tie rod to the rack.

- Clamp the rack firmly in a vice with
protected jaws.

Mok
The pinion must absolutely not be used
as support when loosening or tighte-
ning the ball joints,

- If the locking flange was destroyed
during dismantling then a special
spacer is to be installed when reas-
semblying the ball joint. This displa-
ces the locking point by 90",

- Tighten the ball joints with tool
B9 24 480 and a torgque wrench.

Tightening torque:
80-100 Mm (59-72 ft.lb., 8.0-10.0 kpm)

Mote
The torque must not be tramaferred to
the pinion, ]

15.Lock the inner ball joints by upsetting

the flange in the two surfaces of the
rack using a drift,

16.Fit the lock ring for the sealing ring

support in the end of the hydraulic
cylinder a5 follows:

Using an 11/16" socket, turn the pinion
50 that the inner ball joint presses
against the sealing ring support. Press
in the support and, at the same time,
install the sealing ring in the groove by
means of & thin screwdriver,

17.Fit the rubber bellows and the breath-

ing tube between the twq bellows,

18, Install the hydraulic lines between the

steering valve and the hydraulic cylin-
der.

Tightening torque:
20-30 Mm (14-22 ft.lb., 2.0-3.0 kpm)

19.Fit the tie-rod ends and the lock noks,
64414

Existing locking point
displacad by 90

ELEL ]



Removal of servo pufmp

1. Clean the area around the hose connec-
tions, Undo the return hose at the pump
and run off the Flyid,

Year model 1981:
The servo pump is situated to the left
of the engine,

2. Undo one of the battery cables and
remove the alternator and place it to
one side,

alternator and the serva pump,

3. Remoye the adjusting links for hoth the

1. Generator adjusting link
2. Servo pump adjusting link
i. Screw

4. Flat washer (§ pcs

5. FRubber bushing (2 pes)

6. Sleeve (2 pes]

7. Mut

Year model 198]:

Undo the screw and nut for the pLETID
fitting. Loosen the tension screw and
remove the drive belt.

Move the pump to one side and remove
the sgrew for the adjust lind,




4. Remove the servo pump's mounting
screw and undo the pressure hose,

5. Lift out the servo pump

Ag from model 198 1=
Remove the pump and the adjustment link.

Installation takes place in the feverse
order

Fill with fluid (as per specification) and run
the engine until it reaches normal operat-
ing I,.l:-rr'ipl_-.r“alruri,-., Turn Uhe st cering wrhasg]
from side to side, Start the engine and
check the oil level on the dip stick at-
Lached ta the oil resErvoir cap.

The oil level should lie within the limits
indicated,

B —16




Removal and installation of servo
pump pulley

1. Use puller 8% 26 423 to remove the pul-
ley from the pump shaft.

2. Lhe installation lool 89 ‘%% &19% to refik
the pulley on the pumg shaft.

Up and incl. 1980 model:
The shaft should end 2.4 mm inside the
pulley's hub.

E A '
4]
As from 1781 model: | {
The shaft end should be in line with the | =
pulley®s hub. | |

1 1
i Caution !
Do not subject the pump shaft to load |
when installing or remaving the pulley. |

Gdd—17
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