Part 5

BRAKES
(disc brakes)

P 120, P 1800
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P 120, P 1800

DESCRIPTION

The P 120 and P 1800 are both equipped with two
brake systems independent of each other. One of
these, the footbrake system, is controlled by a brake
pedal and operates on all four wheels through a
hydraulic system. The other brake system, the hand-
brake, is operated by means of a brake lever and
influences both the rear wheels mechanically.

FOOTBRAKES

Fig. 1 shows the general arrangement of the foot-
brake system, in this case as on the early production
P 1800. On late production, the vacuum tfank (11)

Brake contact
Master cylinder

- atmospheric pressure I:] vacuum
Fig. 1.
1. Brake disc
2. Front wheel brake unit
3. Yacuum line from engine
4. Servo brake cylinder
5. Check valve
6. Air filter
7
8.
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g fluid, high pressure

has been disconfinued. The standard type P 120
does not have the servo brake eylinder and vacuum
tank, so that the brake line from the master
cylinder is connected directly to the branch union
(9). When the brake pedal (10) is depressed, this
influences the plunger in the master cylinder (8)
by means of a thrust rod, The hydraulic pressure
in the master cylinder then rises and is fransmitted
through the brake fluid fo the servo brake cylinder
(4) where it is boosted. The pressure then moves
out to the wheel unit cylinders (2 and 15) in which
the plungers are pressed outwards and apply the
brakes.

% 195 16

fluid, low pressure  vowvo

100 477

Footbrakes system.

9;
10.
11.
12.
1:3:
14,
15.
16.

Branch union

Brake pedal
Vacuum tank
Adjusting device
Brake line

Brake drum

Wheel unii cylinder
Brake shoe
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P 120, P 1800

Front wheel brake unifs

The front wheel brakes are of the disc type. The
discs (1, Fig. 1) are made of steel and are attached
to the wheel hubs with which they rotate. Protecting
plates prevent the discs from getting dirty.

On each stub axle there is a caliper containing the
wheel unit cylinders and brake pads, see Fig. 2. This
consists of two halves (4 and 7) joined fogether by
bolts and located on either side of the brake disc.
The plunger (10) and cylinder on the inner half are
larger than those (2) on the outer half. The oil seals
(3) prevent brake fluid from oozing out and rubber
covers (8) prevent dirt from entering. The brake
pads (9) are provided with moulded-in facings and
are guided by means of guide pins (1).

VOLYO
26543

Fig. 2. Brake caliper.

1. Guide pin 7. Inner housing
2. OQuter plunger 8. Rubber cover
3. Qil seal 9. Brake pad
4. Outer housing 10. Inner plunger
5. Connecting line (early 11. Locking clip

prod.) 12. Bolt
6. Air-venting nipple 13. Bolt

5—2
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Fig. 3. Féesi position.

1. Brake disc 4. QOil seal
2. Brake pad 5. Cylinder housing
3. Rubber cover 6. Plunger

The cylinders are connecled to the master cylinder
by means of channels in the housings (4 and 7), the
connecting line (5) and the brake lines. When the
pressure rises as a result of brake application, the
plungers move out and press the brake pads with
facings from both sides against the friction surface
of the rotating brake disc. The application pressure,
and thereby the braking effect, vary with the pres-
sure applied on the brake pedal.

Each oil seal (3, Fig. 2) has a square section and
presses against the plunger from the slightly obli-
que groove in the housing. When the plunger is
moved during brake application, the oil seal is dis-
placed sideways, see Fig. 4. It remains in this state
during the whole brake application process. When
the brake pedal is released, the plungers are
relieved of hydraulic pressure. Since there is no
residual hydraulic pressure in the lines in this
system, the tension in the oil seals is sufficient to
move the plungers back a cerfain amounf, see Fig.
3. This return movement constitutes the clearance
between the brake pad and brake disc. This means
that in the rest position the brake pads are always
at a cerfain distance from the brake disc regardless
of wear, so that the front wheel brake units are self
adjusting.

VOLVOD
100 394

Fig. 4. Brake application.
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Rear wheel brake units

The rear wheel brake units in this system consist

of drum brakes of the Simplex type, see Fig. 25.
Each wheel brake unit has a double-acting cylin-
der, (Fig. 5) and the lower ends of the brake shoes

Fig. 5. Wheel unit cylinder, rear wheel.

1. Rubber cover 3. Plunger seal
2. Plunger 4. Body

P 120, P 1800

rest against an adjusting device (Fig. 6). This means
that the servo effect is only obtained on the pri-

mary shoe, so that this type operates more direcily
than the other types on the P 120. The brake shoes
are self-centring since they can be displaced radi-
ally at the support points.

Fig. 6. Adjusting device.

1. Brake shoe 3. Body
2. Plunger 4, “Adjusting screw
Master cylinder

The construction of the master cylinder is shown
in Fig. 7. The cavity in front of the plunger is in
connection with the-brake lines through channels
in the washer (15) even when the valve (14) is
closed. This means that there is no residual hydrau-
lic pressure in this system when the brakes are in
the rest position.

1. Connection for brake line

2. Filter cap

3. Equalizing hole

4, Strainer for overflow
hole

5. Thrust rod

6. Rubber cover

7. Circlip
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Fig. 7. Master cylinder.

8. Stop washer
9. Seal

10. Plunger

11. Washer

12, Seal

13. Spring

14, Valve

15. Washer
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P 120, P 1800

Servo brake cylinder

The consfruction of this is shown in Fig. 8. The
servo brake cylinder functions as described below,
Concerning the denomination and position of the
parts, refer to Fig. 8, and to Fig. 9 for the signifi-
cance of the colours on the figures.

When the system is at rest (Fig. 9) the control
plunger is kept pressed to the right so that the air
valve remains closed and the vacuum valve open.
The same degree of vacuum therefore exists on
both sides of the vacuum plunger, which is kept
pressed fo the right by the return spring. When
the pressure in the master cylinder rises, the hydrau-
lic pressure in the servo brake cylinder also rises

0 29 28

fo the same extent. Since the right-hand pressure
surface of the conirol plunger is larger than that
on the lefi-hand side, the plunger is moved fo the
left. When this happens the valve arm also moves,
the vacuum valve closes, the air valve opens and
air flows info the right side of the vacuum plunger,
Since there is vacuum on the left-hand side of the
plunger, this is moved to the left together with the
plunger rod. When this happens, the connection
between the master cylinder and brake lines is
first closed and the hydraulic pressure to the left
of the pressure plunger increases. In this way the
outgoing brake pressure is boosted, see Fig. 10.

2 25 74 395

Fig. 8. Servo brake cylinder.

U

e

1. Connection for brake line 10. Screw 21. Plate
2. Air valve 11. Yoke ; 22. Screw
3. Valve arm 12, Vacuum valve 23. Connecting pipe
4, Spring 13. Plunger seal 24. Vacuum cylinder
5. Air filter body 14. Rubber ring 25, Plate

(early production) 15. Plunger rbd 26. Bolt
6. Valve body 16. Return spring 27. Gasket
7. Cover 17. Vacuum plunger 28. Body
8. Screw 18. Rubber bush 29. Pressure plunger
9. Vacuum connection. 19. Cover 30. Ceontrol plunger

20. Gasket

5—4
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-almusph. :! e D max.

pressure vacuum
—— brake brake brake
fluid, - fluid, low - fluid, high

al rest pressure pressure

Fig. 9. Rest position.

1. From air filter 3. From master cylinder
2. From vacuum tank 4. To wheel brake unit

The outgoing hydraulic pressure and the pressure
on the left-hand side of the control plunger in-
creases as more air enters. If the pressure on the
brake pedal, and therefore the hydraulic pressure
on the large, right-hand side of the control plunger
remains unaltered, this is finally overcome and the
plunger is pressed to the right, see Fig. 11. When
this happens the valve arm is influenced so that the
air valve also closes. The pressure fo the right of
the vacuum plunger remains constant and is unable
fo overcome the hydraulic resistance in the pressure
cylinder.The moving parts of the servo brake cylin-
der therefore remain in this position and constant
braking is obtained as long as the same pressure is
maintained on the pedal.

If the pressure on the pedal is decreased, the
hydraulic pressure on the right-hand side of the

Fig. 10. Brake application.
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P 120, P 1800

control plunger is also decreased and the plunger
is moved further fo the right. The valve arm is then
turned so that the vacuum valve opens. The cavifies
on both sides of the vacuum plunger thereby have
a free passage between each other, the pressure
equalizes and the plunger is moved fo the right
by spring pressure. The pressure of the plunger rod
on the hydraulic plunger decreases and this plunger
is pressed back fo the right so that the oulgoing
brake pressure decreases. If the pedal is released
completely, all the. parts of the servo brake cylinder
will return to the rest position and the brakes will
disengage.

Fig. 11. Constant braking.

Check valve

The check valve (Fig. 12) is placed on the line bet-
ween the engine intake manifold and the servo
brake cylinder. lfs purpose is to prevent air from
flowing back to the servo brake cylinder. The valve
only opens when there is a larger degree of vacuum
al connection 1 than at connection 4,

Fig. 12. Check valve.

1. Connection for intake 3. Valve
manifold 4. Connecting for servo
2. Return spring brake cylinder

5—5
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P120; P1800

HANDBRAKE

The arrangement of the handbrake system is shown
in Fig. 13. On the P 120, however, the handbrake
lever is aitached direclly to the shaft (21). The
handbrake lever (5) is placed in the floor on the
oufside of the driving seat. The movement of the
lever is transmitted via the pull rod (20), shaft (21)
with arm and pull rod (2) to the clevis (4).

From here the movement is fransmitted through
cables-(8) to the rear wheel brake levers (14). The
upper end of this lever is attached to the rear brake
shoe. When the lever is pulled forwards, the shoes
(16) are pressed outwards with the help of the link
(13) so that the handbrake is applied.

 Fig. 13. Handbrake system.

Support attachment

Pull rod

Spring

Clevis (early production)
Handbrake lever

Push rod

Return spring

Handbrake cable

Rubber cover

Attachment for outer casing

=5
© 000 Ouith che DIHRIRCS
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11. Outer casing

12. Bush
13. Link
14. Lever

15. Return springs
16. Brake shoe

17. Sleeve

18. Pawl

19. Ratchet segment
20. Pull rod

21. Shaft
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P 120. P 1800

REPAIR INSTRUCTIONS

FOOTBRAKES
Front wheel brake units [P
REPLACING THE BRAKE PADS /IL@ Y
] -
The brake pads should be replaced when about 3 '(ﬂ]/_;
3 mm (1/8") of the facing thickness remains. On no ) ad

account must the facings be worn down to below

| 1.5 mm (1/16”). f—\,\ \
' 1. Remove the hub cap and slacken the wheel -~ ; F )

nuts slightly. -
2. Jack up the front end and place blocks under

the lower wishbones., Unscrew the wheel nuts {@) b

and lift off the wheel.
3. Remove the hairpin-shaped locking clips and B!

guide pins for the brake pads. Pull out the

o pads, see Fig. 14, Carefully clean out the cavity - vawvo
in which the pads fit. If the seal is damaged,
remove the front wheel brake unit, see under
""Reconditioning".

100 579

Fig. 15. Damping springs fitted.
(P 120 and P 1800, late production)

6. Lift on the wheel after having cleaned the
contact surfacés between the wheel and hub
free from any dirt, and tighten the nuis
sufficiently so that the wheel cannot be dis-

placed on the hub. Lower the car and tighten
the wheel nuts. Tighten every other nut a little
at a time until ali are tightened fo a torque of
10—14 kgm (70—100 Ib.ft.). Fit the hub cap.

'{ - voLyo
28927
J Fig. 14. Removing the brake pads.

1 4, Carefully press the plungers into the wheel
1 unit cylinders and fit the new pads. It should
| o be noted that the brake fluid level in the
master cylinder will then rise and may possibly
overflow. Make sure that the guide pins and
locking clips are undamaged before refitting
them. Check that the pads can move and that
the facings do not project outside the brake
disc. If damping springs are to be fitted, these
are placed as shown in Fig. 15.

5. Depress the brake pedal several times and Fig. 16. Front wheel brake unit.
check ‘ihaf ﬂ..le movement feels normal. As a 1.. Caliper 4, | Locking plate
rule, air-venting need not be carried out affer 2. Air-venting nipple 5. Attaching bolt
replacing the brake pads. 3. AMaching bol 6. Brake line

Kalla: AB Volvo Goteborg, Sweden Karl Eric Malberg 24/03/06



P 120, P 1800

RECONDITIONING
Removing

1. Remove the wheel, see operations 1—2 under
"Replacing the brake pads’.

2. Clean the caliper externally.

3. Disconnect the brake line (6, Fig. 16) and plug
the connection. Make sure that no brake fluid
runs on fo the brake disc or brake pads. Bend
back the locking plate (4) and screw out the
attaching bolts (3 and 5). Lift off the brake
unit complete as shown in Fig. 17.

VOLYO
265729
Fig. 17. Removing the front wheel brake unit.

Dismantling

1. Remove the hairpin-shaped locking clips (1,
Fig. 2) and guide pins (1). Pull ouf the brake
pads (9).

2. Place a piece of wood between the plungers
and press these out against the disc with the
help of compressed ait, see Fig. 18. The plung-
ors can then easily be removed. Prise off the
rubber covers.

3. Remove the oil seals (3) from the cylinders
with the help of a blunt tool. Be careful not fo
damage the edge of the grooves.

N.B. The brake caliper should not be taken apari.

EF.‘ The reason for this is that pressure testing
' equipment is required when assembling and
special locking fluid is required for the bolts.

Inspecting

Before inspecting wash all the parts in methylated
spirit. The plungers and cylinders should be exami-
ned very carefully. There must be no scoring,
scratches or rust on the polished surface, Damaged
plungers should be replaced. If the cylinders are
damaged, the complete front wheel brake assembly
should be replaced.

5—8
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Fig. 18. Removing the plungers.

1. Piece of wood

Assembling

1i

Coat the working surfaces of the plungers and
cylinders with brake fluid.

Fit new oil seals (3, Fig. 2) in the cylinders,
Place the rubber covers (8) in position and
make sure that they enfer the cylinder grooves.

Fit the plungers with the closed end first. Press
the plungers in fully and see that the rubber
covers enfer the plunger grooves, see Fig. 19.

Place the brake pads in position. Fit the guide
pins and the locking clips.

If damping springs are to be fitted, these are
placed as shown in Fig. 15.

Installing

Before the caliper is installed, check the brake disc,
see under "Brake disc".

Fig. 19. Plungers fitted.

Karl Eric Malberg 24/03/06



Before installing, check that the confact surfaces of
the caliper and retainer are clean and undamaged
since it is of vital importance that the caliper fakes
up the correct position in relation to the brake disc.
Fit the caliper as shown in Fig. 16. Place on the
locking plate (4) and tighten the attaching bolts
(3 and 5) and lock them. Connect the brake line
(6) and air-vent the wheel unit cylinders. On early
production models the brake line arrangement is
slightly different.

Check that the brake disc can rotate between the
brake pads. Fit the wheel, see operation 6 under

""Replacing the brake pads".

YOLVO
26930

Fig. 20. Checking the run-oul.

Brake discs

The brake disc should be examined as regards the
friction surface. run-out and thickness. There must
be no rust or scoring on the friction surface. The
run-out must not exceed 0.1 mm (0.004”) and is
measured as shown in Fig. 20. Check first that the
wheel bearings are correctly adjusted and that the
disc fits securely on the hub. The thickness should
not vary more than 0.03 mm (0.0012") when the disc
is rotated one turn, since this can cause a vibrating
brake pedal.

The brake disc can be reconditioned by precision
turning or grinding. Machining should be done
together with the hub. The thickness of the disc
after machining must not be less than 12.2 mm
(0.48”) and the surface texture should be max. 3 u
measured at a random diameter and max. 5 i, meas-
ured radially. After reconditioning, the disc must
not throw more than 0.10 mm (0.004”) and its thick-
ness must not vary more than 0.03 mm (0.0012").

Kélla: AB Volvo Goteborg, Sweden

P 120. P 1800

voLvo
21932

Fig. 21. Removing the hub.

If the brake disc cannot be reconditioned as descri-
bed above, or if it is cracked or damaged, it should
be replaced together with the hub. Regarding the
procedure for this, see under "Replacing or adjus-

ting the front wheel bearings”, Part 6.
When replacing the wheel studs, the old stud is

pressed out, after which an oversize stud is fitted.
The latter has a diameter of 16.3 mm (41/64"). The
hole in the hub should therefore be 16.18—16.30
mm (0.637—0.642") (press fit) and in the brake disc
16.5—16.7 mm (0.650—0.658") (clearance fit).

Rear wheel brake units
DISMANTLING
1. Remove the hub cap and split pin in the drive

shaft. Slacken the castle nut and wheel nuts
slightly. Jack up the car and place blocks

under the rear axle. Remove the wheel.

voLvVo
24572

Fig. 22. Removing the brake shoes.

Pl

Karl Eric Malberg 24/03/06




€L

P 120, P 1800

VOLVO
24573

Fig. 23. Rerﬁoving the adjusting plunger.

2. Release the handbrake. Pull off the hub with
tool SVO 1791, see Fig. 21. Put on protecting
sleeve SVO 2581 before fitting the puller. The
sleeve protects the threads on the drive shaft.

3. Place clamp SVO 4074 over the wheel unit
cylinder so that the plungers cannot be pressed
out. Remove the upper return spring with
the help of brake spring pliers. Pull down the
front shoe into the groove in the brake backing
plale, hold against the guide pin on the other
side of the backing plate and turn and then
remove the locking washer. Lift out the shoe,
see Fig. 22.

4. Remove the rear shoe in a similar manner and
disconnect it from the handbrake cable. Un-
hook the return spring and if necessary the
handbrake link.

5. Screw in the adjusting screw slightly. Remove
the adjusting plunger, see Fig. 23.

- REPLACING THE BRAKE LININGS

Riveted type

The brake linings must be replaced at the latest
when they have worn down level with the rivet
heads.

1. Press out the rivets with the drift provided
for the purpose in the rivel press. Then wash
the shoes clean and wipe them.

2 Rivet on ready-made genuine Volvo linings.
The front lining is placed towards the lower
end of the shoe and the rear lining towards
the upper end, see Fig. 25. Use rivels as
shown in the specifications and a rivet press
with suitable drifts. Begin riveting from the

5—10
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middle and continue outwards to the ends.
Check after riveting that the brake lining beds
down properly along its entire length.

3. In order to obtain best results, the linings
should be ground in a special grinding
machine. Check that the linings have a radius
of 0.4 mm (0.016") less than that of the brake

drum.

=

Bonded fype

Bonded linings are most simply replaced by fitting
replacement shoes complete. The replacement set
contains a complete set of shoes with ready-bonded
linings for both rear wheels.

The procedure for bonding varies with different

makes of cven and festing apparatus so that it is
not possible o give a general description. Follow

the instructions of the bonding compound manu-
facturer carefully. The position of the linings on
the shoes is shown in Fig. 25. Only special bonding
compound must be used which is specially manu-
factured to withstand the high temperatures which
occur during prolonged braking.

RECONDITIONING THE WHEEL UNIT CYLINDER

Loosen the clip, pull off the rubber cover (1, Fig. 5)
and take out the plunger (2) with seal (3). Wash
all the paris in methylated spirit.

Examine the cylincder, see under inspecting the
master cylinder,' page 12.

The clearance between the plunger and cylinder
must not exceed 0.25 mm (0.010”) and is measured
as shown in Fig. 24, If the clearance exceeds0.25mm.

Fig. 24. Checking the clearance.
1. Wheel unit cylinder 2.

Plunger- 3. Feeler gauge

Karl Eric Malberg 24/03/06
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Fig. 25. Rear wheel brake unit.

1. Front brake shoe 7. Upper return spring

2. Locking washer 8. Rear brake shoe

3. Guide pin 9. Lever

4. Link 10. Return spring for lever
5. Spring clip 11. Adjusting device

6. Wheel unit cylinder 12, Lower refurn spring

(0.0107), test with a new plunger. If this does not
help, the wheel unit cylinder must be replaced.
Assemble the parts in the reverse order to dis-
mantling. When doing this, dip the plungers and
seals in brake fluid. The location of the parts is
shown in Fig. 5.

BRAKE DRUMS

The friction surface and radial throw of the brake
drums should be checked. The radial throw must
not exceed 0.15 mm (0.006”). If the friction surface
is concave, scored or cracked, the brake drum
should be replaced. Minor rust spots can, however,
be polished off or ground away in a machine.

ASSEMBLING

1. Screw back the adjusting screw and fit the
adjusting plungers after having cleaned them
and coated them lightly with heat-resistant
grease. Check that the plungers move easily.

2. Fit the lever on the rear brake shoe. Hook
on the handbrake cable and refurn springs.
Place the shoe in position and fit the guide pin
and locking clip. Make sure that the head of
the guide pin enters the countersink of the

clip.

Kélla: AB Volvo Goteborg, Sweden
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3. Place the handbrake link in position, ensuring
that it is turned correcily. Hook on the lower
return spring and fit the front brake shoe
with brake spring pliers. Remove tool SVO
4074. Fit the spring clip (5, Fig. 25).

4, Check that the springs and locking washers
are propetly in position and that the linings
are free from burr, grease and dirh

5. Check that the key fits properly in the drive
shaft and fit the hub with brake drum. Place
on the washer and tfighten the castle nut. If
the wheel unit cylinder has been removed,
this should be air-vented, see under "Air-
venting the hydraulic system’. Lift on the
wheel after having cleaned the confact sur-
faces between the wheel and hub free from
dirt, and tighten up the nufs sufficiently so
that the wheel cannot be displaced on the
hub. Adjust the brakes, see under "Adjusting
the wheel brake units”. Lower the car and
tighten the wheel nuts. Tighten every other nut
a little at a time until all are tightened to a
torque of 10—14 kgm (70—100 Ib.ft.). Tighten
the castle nut well and lock it with a split pin.
Fit the hub cap.

N.B. Fouling of the servo cylinder air filter, as well
as brake lining wear, depends to a large extent on
the number of brakings carried out. As a rule, there-
fore, it is advisable to change the air filter element
in connection with replacing the rear wheel brake
linings.

Adjusting the wheel brake units

The front wheel disc brakes are designed so that
the pad facings are always at a certain minimum
distance from the brake disc, regardless of wear.
The front wheel brakes are therefore self-adjusting
and no manual adjustiment of the position of the
brake pads needs to be carried out.

When the brake pedal can be depressed too far
down ftowards the floorboards, this usually means
that the rear wheel brake linings are worn and that

the brake shoes require adjusting. However, one

reason can be excessive throw on the brake disc.
If it is suspected that the linings are worn, the brake
dium should be removed for checking this. The ad-
justing device permits adjustment even if the lin-
ings are worn down to the rivefs, and such wear can
lead to the rivets damaging the brake drums. The
linings should be inspected regularly every 10,000
km (6000 miles). Adjusting is done as follows:

5i-4{
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P 120, P 1800

1. Jack up the rear end and place blocks under
the rear axle. Release the handbrake.

2. Rotate the wheel while applying the brakes
by turning the adjusting screw clockwise with
the help of spanner SVO 2548, see Fig. 26
When the wheel can only just be furned round
with one hand, stop turning the screw. Then
ease off four "notches” and check that the
brake drum can rotate freely with the ad-
justing screw in the locked position.

3. Adjust the other rear wheel in the same way.

Lower the car.

b

Ny SY0.2548

VvoLvo
100 439

Fig. 26. Adjusting the wheel brake unit.

Master cylinder

Observe the uimost care when working on the
hydraulic system. Wash the hands with soap and
water before cleaning the internal parts. These
should be cleaned with methylated spirit. Petrol
(gasoline), paraffin (kerosens), trichlorethylene or
any other spirit containing bensol must not be used.
Only fill with a first-class brake fluid which fulfils
the requirements of SAE 70 R 3. Fluids which only
fulfil the requirements of SAE 70 R 1, or what is
known as HD quality, must not be used. Avoid
spilling brake fluid on the paintwork as this can
cause damage.

REMOYING

1. Remove the split pin and bolt for the brake
pedal. Unhook the return spring. Remove the
rubber cover.

2. Remove the two attaching bolts for the master
cylinder. Disconnect the brake line connection
and take out the master cylinder carefully.
Avoid spilling brake fluid on the paintwork as
this can cause damage.

5—12
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DISMANTLING

1. Screw off the cap (2, Fig. 7 and 27) and empty
out-the brake fluid,

2. Pull back the rubber cover (6) and remove the
circlip (7), washer (8) and thrust rod (5). Shake
out all the parts from the cylinder, see Fig. 27.

INSPECTING

Before inspecting, all paris of the master cylinder
should be washed in méihylaied spirit.

Examine the cylinder carefully internally. There
must be no scoring, scratches or rust on the polished
surface. Such damage can as a rule be eliminated
by honing the cylinder. The procedure for doing
this varies with different makes of tool so that no
general description can be given. Therefore follow
the manufacturer's instructions. Clean the cylinder
carefully after honing and check that the holes are
clear.

The clearance between the plunger and cylinder
must not exceed 0.20 mm (0.008”). If the clearance
exceeds this value, fest with a new plunger. If
this does not help, the master cylinder must be
replaced. :

Replace both the plunger seals. Any other parts
which are damaged or worn should be replaced.

ASSEMBLING
1. Fit the washer (15, Fig. 27) in the bottom of
the cylinder.

| g

Fig. 27. Master cylinder.

2. Filler cap 11. Washer

5. Thrust rod 12. Seal

6. Rubber cover 13. Spring

7. Circlip 14. Valve

8. Washer 15. Washer

9. Seal 16. Cylinder body
10. Plunger
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2. Place the seal (12) on the spring guide. Dip
the seal in brake fluid and fit it together with
the spring and valve. Place the washer (11)
in the cylinder.

3. Pull the seal (9) on fo the plunger and turn it
as shown in the figure. Dip the plunger in
brake fluid and fit it. Be careful not to damage
the seal(?)and make sure that it does not bend
over. Preferably use a piece of tube-shaped
brass foil as a guide for the seal, see Fig. 28.
Compress the spring and fit the thrust rod (5),
washer (8) and circlip (7).

24736
Fig. 28. Fitting the plunger.
1. Plunger
2. Brass foil

3. Master cylinder

4, Check that the equalizing hole is clear by
inserting a 0.5 mm (25 s.w.g.) wire through the
hole, see Fig. 29. It should then be possible to
press the plunger in approx. 0.5 mm (0.020")
before the wire is gripped. Take care not to
damage the seal. Also check that there is
clearance for the thrust rod (5).

5. Fit the rubber cover (6).

INSTALLING

Place the master cylinder in position and fit the
attaching bolts and nuts. Pull the rubber cover on
to the cylinder flange. Hook on the return spring
and fit the yoke to the pedal. Do not forget the

Kélla: AB Volvo Goteborg, Sweden
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Fig. 29. Checking the equalizing hole.

1. 0.5 mm (25 s.w.g.) wire
A=approx. 0.5 mm (0.020”)

split pin. Connect the brake line. Fill up with brake
fluid and air-vent in accordance with the instruc-
tions under "Air-venting the hydraulic system"”.

Servo brake cylinder
REPLACING THE AIR FILTER ELEMENT

Fouling of the servo cylinder air filter, as well as
brake lining Wear, depends to a large exient on
the number of brakings carried out. As a rule,
therefore, it is advisable to change the air filter
element in connection with replacing the rear wheel
brake linings.

The element is accessible affer its cover has been
removed. On early production filters this can be
done after the clamp has been moved to one side
and in late production (Fig. 30) the attaching bolt
is screwed out. When replacing, the cover should
be cleaned but the actual element must always be
replaced with a new one. Tighten the attaching
bolt (2) to a torque of 0.3—0.4 kgm (2—3 Ib. f1.).

Fig. 30. Replacing the filter element.

1. Cover 3. Element

2. Attaching bolt 4, Gasket

5—13
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100 561 6 5 &4 3 7\{%\;3?
Fig. 31. Brake components, P 1800 Fig. 33. Control paris.
(with effect from chassis No. 7000)
1. Plug 6. Washer
1. Servo brake cylinder 6. Outgoing hydraulic line 2. Sealing ring 7. Plunger seal
2. Vacuum line 7. Brake contact 3. Locking washer 9. Plunger _
3. Check valve 8. Branch union 4. Washer 10. Plunger seal u
4. Ingoing hydraulic line 9 Mastfer cylinder 5. Spring
5. Air filter
2. Unscrew the screws (22, Fig. 8)when the cover "‘/A
REMOYVING (19) will be lifted off by the spring-loaded
y pring
Disconnect the hydraulic lines and vacuum line plunger. Remove the cover, gasket (20),
from the servo brake cylinder. Unscrew the three plunger (17) and return spring (16). Unscrew
attaching bolts and lift off the cylinder. On P 1800 the three bolfs (26) and remove the cylinder
the four afttaching bolts for the bracket are first (24) from the body (28).
removed and the bracket then lifted up so that the 3. Remove the cover (7) from the valve body (6).
cylinder can be taken off. Unscrew the screws (10) and lift out the yoke

(11) and spring (4). Press carefully on the
control cylinder plug and lift up the valve arm

DISMANTLING as shown in Fig. 32,

4. Remove the gasket and sirike the housing
against a wooden object so that the plug (1,
Fig. 37) falls out. Remove the conirol plunger
(9) and take it apart.

1. Remove the air filter from the servo brake
cylinder.

t——

10

\

A R
VOLVD

100 583 Eigiz34! Glipt
Fig. 32. Removing the valve arm. Measurement in mm
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Fig. 35. Removing the circlip.

5. Remove the guide sleeve (20), seal (19) and
spacing sleeve (18). Compress the pressure
cylinder return spring with the help of a clamp
manufactured as shown in Fig. 34 and fitted
as shown in Fig. 35.

Then remove the circlip (17) carefully with the
help of circlip pliers. Take off the clamp and
remove the other parts.

INSPECTING

Before inspecting, all parts should be thoroughly
cleaned. Rubber parts and parts which come into
contact with the brake fluid must only be cleaned
in spirit which does not contain benzol. It is there-
fore advisable fo clean all parts in methylated spirit,
Place the cleaned parts on a clean cloth and observe
the utmost cleanliness when continuing the work.

MAMAMAVVVAYYY

17 TR

Fig. 36. Pressure cylinder parts.

11, Spring 17. Circlip

14. Plunger seal 18. Spacing sleeve
15. Pressure plunger 19. Seal

16. Washer 20. Plunger sleeve

Kélla: AB Volvo Goteborg, Sweden
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Fig. 37. Hydraulic parts.

1. Plug 12. Washer
2. Sealing ring 13. Seal
3. Locking washer 14. Plunger seal
4. Washer 15. Pressure plunger
5. Spring 16. Washer
6. Washer 17. Circlip
7. Plunger seal 18, Spacing sleeve
8. Valve arm 19. Seal
9. Control plunger 20. Sleeve
10. Plunger seal 21. Plunger rod
11. Spring

Inspect all parts for wear and other damage, All
seals and any damaged or worn parts should be
replaced. If the plunger rod or leather seal is da-
maged, replace the vacuum plunger complete.

ASSEMBLING

1. Take a new plunger (15, Fig. 37) with inner
seal (13) fitted. Fit the plunger seal (14) and
turn it as shown in the figure. Place the spring
(11) on the plunger. Dip the plunger in brake
fluid and insert the spring info the cylinder,
see Fig. 38. Fit the washer (16) and carefully
press in the plunger with the help of the
clamp. Fit the circlip carefully as shown in Fig.
35. Check that it locates properly inits groove.
Place the seal (19) on the spacing sleeve (18)
and fit this. Place the sleeve (20) in position.

5—15
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Fig. 38. Fitting the pressure plunger.
Fig. 40. The valve fitted.
2. Airvalve 10. Screw
3. Valve arm 11. Yoke
2. Place the seals (7 and 10) on the control plung- 4. Spring 12, Vacuum valve

er and turn them as shown in the figure. Fit the
washer, spring and locking washer (3).

Dip the plunger in brake fluid and fit it, see
Fig. 39. Turn the plunger so that the valve
arm can be fitted in its hole.

and the other one closed. Fit the gasket and
cover with vacuum line. A suitable tightening
torque for the screws is 0.3—0.4 kgm (2—

3. Fit the valves (2 and 12, Figs. 8 and 40) on the 3 Ib.ft).
valve arm (3) and place the unit in position 4, Place the sealing ring (2, Fig. 37) on the plug
in the housing as shown in Fig. 32. Fit the (1) and fit it. Let the plug project 1—2 mm
spring (4), yoke (11), washers and screws (10). (about 1/16”) outside the flange. Fit the plate
Tighten the screws fo a torque of 0.3—0.4 kgm (21, Fig. 8) on the vacuum line, place the new
(2—3 Ib.ft.). Test the function by pressing the gasket (27), the cylinder (24) and plate (25) in
control plunger backwards and forwards as position and insert the connecting pipe (23)
shown in Fig. 41, when the valves should open through the rubber bush (18). The pipe should
and close respectively. In the normal position not lie against the cover (19). Fit the ihree
the valve nearest the flange should be open bolts (26) with new washers and tfighten them

to a torque of 1.4—1.8 kgm (10—12 |b.ft.).

100 587

Fig. 39. Fitting the control plunger.

3. Locking washer 7. Plunger seal

4. Washer 9. Control plunger

5. Spring 10 Plunger seal

6. Washer Fig. 41. Testing the conirol device.
5—16
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5. Check that the vacuum cylinder (24) is still
clean internally. Place the return spring (16)
in position.

6
Fit the vacuum plunger (17) complefe with A 2 4 5
new rubber ring (14) and carefully insert the 3
plunger rod (15) into the bush. Press down Q

the plunger to full siroke length a few times
to check that the plunger and plunger rod
do not bind. The return spring should press
back the plunger immediately when it is
released. Fit on a new gasket (20) and bolt on
the cover (19) and plate (21). A suitable
tightening torque for the bolts is 0.3—0.4 kgm
i (2—3 Ib.ft.).

6. Fit a gasket and air filler element and place

on the cover and clamp. In the case of a late O

production air filter (Fig. 30), the bolt is 1 5 14 15
@ tightened fo a torque of 0.3—0.4 kgm (2—3 12
\ Ib.ft.). o
After assembly, the servo brake cylinder must
be tested. Fig. 42. Connections for festing.
1. Gauge for constant 8. Connection for control
\@ TESTING vacuum vacuum
) 2. Gauge for control 9. Connection for hydrau-
For complete festing, a test bench is required to- vacuum - lic inlet
gether with a control cylinder of a type as shown in 3. Hydraulic shut-oft 10. Connection for hydrau-
Figs. 42 and 43. The purpose of the control cylinder valve : lic outlet
i bl A e S biened di 4. Gauge for hydraulic 11. Vacuum valve
Rl .e i S il & o‘ el correspor! o inlet pressure 12. Switch for vacuum pump
to that which would occur with the servo cylinder 5. Gauge for hydraulic 13. Hydraulic inlet valve
installed in the vehicle. outlet pressure 14. Hydraulic outlet valve
If no testing equipment is available, a certain amount 6. Sight glass 15. Hydraulic pump

7. Connection for 16. Control cylinder
constant vacuum

of fault diagnosis can be carried out by testing
the servo cylinder when installed in the vehicle.

If testing reveals any faulfs, these should be re-
medied as shown in the fault fracing scheme.

Testing on fest bench

@ Testing should preferably be carried out as follows:
1. Connect the vacuum line (7, Fig. 42) fo the

servo brake cylinder hydraulic inlet. When

doing this, brake fluid should naturally be

emptied from the cylinder. The hydraulic

@ connections have a 3/8” X 24 UNF thread. Plug
the hydraulic outlet. Start the vacuum pump

and open the vacuum valve (11).
When a vacuum of 0.75 kg/em? (10.7 Ib/sq.in.) 203 Slpin B
has been reached (Gauge 1), close the valve ' voLvo
(11). The servo brake cylinder should maintain
a vacuum of at least 0.7 kg/cm? (10 Ib/sq.in.)

Fig. 43. Control cylinder.

for five seconds. Then disconnect the vacuum 1. Connection for fest 5. Return spring

line and open the hydraulic outlet. bench : 6. Cylinder body
2. Connect the servo cylinder hydraulic inlet % ::::?(rele;:l?:d:-r e ; ;\i(:;l::r

to the line (9) and its hydraulic outlet to the 3. "Plungef 9. Protecting cover

control cylinder (16). 4, Seal
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Close the shut-off valve (3) and open the inlet
valve (13). Check through the sight glass (6)
that there is sufficient brake fluid for air-
venting. Operate the pump (15) until brake
fluid begins to run out at the control cylinder.

3. Connect the line (10) to the control cylinder
and the vacuum line(7) to the vacuum connec-
tion, see the figure. Open the valve (11) so
that the gauge (1) shows 0.75 kg/em? (10.7
Ib/sq.in.). Check that the shut-off valve (3)
is closed and that the valves (13 and 14) are
open. Pump up the ingoing hydraulic pressure
until the gauge (4) shows 35 kg/cm? (498
Ib/sq.in.). The outgoing hydraulic pressure
(Gauge 5) should then be at least 67 kg/cm?
(950 Ib/sq.in.). Then open the shut-off valve
(3), when the gauges (4 and 5) should imme-
diately return fo zero. Repeat this test opera-
tion a few times.

4. Remove the servo brake cylinder air filter
and plug the air intake hole. Setf in a vacuum
of 0.75 kg/ecm?(10.7 Ib/sq.in.). {(Gauge 1).Close
the valve (3) and open the valves (13 and 14).
Pump up the ingoing hydraulic pressure to a
value exceeding 3.5 kg/cm? (50 Ib/sq.in.). The
ingoing and outgoing pressures should then
be equal (Gauges 4 and 5). After the test, open
the shut-off valve (3), remove the plug and
refit the air filter.

5. Check that the gauge (1) shows 0.75 kg/cm?
(10.7 Ib/sq.in.) vacuum. Close the valve (3)
and check that the valves(13 and 14)are open.
Pump up the ingoing pressure to 2,5 kg/cm?
(35.6 Ib/sq.in.)(Gauge4).The ouigoing pressu-
re(Gauge 5)should then be at least 3.5 kg/cm?
(10.7 Ib/sq.in.). Open the shut-off valve (3).

6. Setin a vacuum of 0.75 kg/cm? (10.7 Ib/sq.in.)
on the gauge(1). Then close the vacuum valve
(11). After a period of 1 minute 40 seconds the
vacuum should not decrease more than so that
the gauge (1) shows 0.4 kg/ecm? (5.7 Ib/sq.in.).
After the test, disconnect the vacuum line (7)
from the servo brake cylinder,

7. Close the shut-off valve (3) and check that the
valves (13 and 14) are open. Pump up the
hydraulic pressure to 77 kg/cm? (1100 Ib/sq.in.)
(Gauges 4 and 5). After 1 minute the pressure
should not have decreased noticeably. Then
open the shut-off valve (3) and close the
valves (13 and 14). Disconnect the connections
and lift off the servo brake cylinder.
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Fig. 44. Testing operation 1.

Testing when insfalled in vehicle

1.

This testing operation must only be carried
out on a servo brake cylinder from which all
the brake fluid has been emptied. Place the
servo brake cylinder in position on its bracket.
Plug the hydraulic outlet and fit a hose con-
nection in the hydraulic inlet. The hydraulic
connections have a 3/8x24 UNF thread.
Connect the vacuum line to the hydraulic
inlet and remove the air filter. Start the engine
and let it run at idling speed. With the help
of a finger, check fo see whether there is any
air flow through the filter connection and the
ordinary vacuum connection, see Fig. 44,

Connect all the parts and lines in their correct
places and air-vent the system. Start the en-
gine. When the brakes are applied, it should
be possible to hear a whistling noise from the
air flowing in, and fo feel the movement of
the vacuum cylinder with the hand.

Shut of the engine after it has run for at least
half a minute after brake application. Wait for
two minutes. Then apply the brakes again,
when the servo cylinder should function as
described in point 2.

Start the engine and let it run at idling speed.
Apply the brakes hard for 15—20 seconds.
During this time the pedal must not sink
noticeably.

Jack .up the front end so that the wheels are
clear. With the engine running, apply and
release the brakes while checking whether the
wheel can rotate or not. The wheels should be
free half a second after the pedal has been re-
leased. If the brakes bind, remove the vacuum
connection and repeat the test.

w

w
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FAULT TRACING SCHEME FOR THE SERVO BRAKE CYLINDER

Testing on bench

Test
opera- Fault Cause Action
tion
1. Leakage greater than Scored plunger rod or conirol | Dismantle the servo cylinder
0.05 kg/cm? (0.7 Ib/sq.in.) cylinder or defective seal for | and replace the defective
same. parts.
3. Outgoing hydraulic pressure | Leaking vacuum valve. Replace the valve.
too low. '
Inlet pressure increases, ouf. | Leaking pressure plunger. Replace the pressure plunger.
let pressure decreases. Inspect the cylinder and
plunger rod.
Outgoing pressure is the same | Binding vacuum plunger due to | Remove, align or replace the
as ingoing pressure. deformed or incorrectly cent- | vacuum cylinder.
red vacuum cylinder.
Outgoing pressure does not | a) See above See above.
return fo zero. b) the vacuum plunger refurn | Replace the spring.
spring too weak.
\’ 4, Outgoing pressure larger than | Air leakage af valve cover, con- | Tighten the bolfs or replace
ingoing pressure. necling pipe or cylinder end. the gasket.
Ingoing pressure larger than | Binding pressure plunger and | Recondition the servo cylin-
ouigoing pressure. vacuum plunger. der.
f 5 See point 3. See point 3. See point 3.
! , 6. Excessive vacuum leakage. Leakage at valve cover, con- | Tighten the bolts or replace
| : necting pipe or cylinder end. the gaskets.
7. Hydraulic pressure falls. Control plunger seals leaking. Replace the seals, check the
cylinder.

Testing when installed in vehicle

Test
| opera- Fault Cause Action
tion
1E Air flow through vacuum con- | Leakage in plunger rod or con- | Dismantle the servo cylinder
nection. trol plunger seal. and replace the faulty parts.
Air flow through air filter con- | Leakage as above and at the air | See above.
| nection. valve.
| 2. No operating sound or move- | Servo brake cylinder not func- | Check all the connections. If
| @ ment can be noticed. tioning. these are undamaged, remove
and recondition the servo
I brake cylinder.
3. Servo brake cylinder does not | Vacuum leakage. Examine the check valve.

function as in fest operation 2. Tighten all outside connec-
@ tions. If this does not help,
S recondition the cylinder.

4, Pedal sinks during test. Hydraulic leakage. Check and tighten all con-
nections. If the fault remains,
plug the master cylinder out-
let. If there is no alternation,
recondition the master cylin-

der.
5 The brake bind only when the | Binding vacuum plunger due to | Recondition the servo brake
vacuum hose is connected. deformed cylinder or defective | cylinder.

seal.
The brakes bind after the va- | Deformed brake line or binding | Replace the faulty parts.
cuum hose has been discon- | wheel unit cylinder plungers.
nected.

5—19

Kalla: AB Volvo Goteborg, Sweden Karl Eric Malberg 24/03/06




P 120, P 1800

INSTALLING

Bolt the servo brake cylinder to the bracket. If the
bracket has been removed, fit it in position. Con-
nect the ingoing hydraulic line. Check that there is
sufficient brake fluid in the master cylinder and
depress the brake pedal very slowly. When brake
fluid just begins to run out of the servo brake cylin-
der, stop depressing the pedal brake. Connect the
outgoing hydraulic line and vacuum line. Air-vent
the whole brake system, see under "Air-venting the
hydraulic system".

Yacuum fank

The P 1800 is equipped with a vacuum tfank as
standard up to chassis number 6999. This is placed
between the left front mudguard and wheel arch
and is accessible after the splash plate has been re-
moved. The early production P 120 can also be
equipped with a vacuum tank, in which case it is
placed under the left front mudguard.

Brake lines

The brake lines should be flushed through in con-
junction with complete reconditioning of the hyd-
raulic system.

Before flushing through, air should be removed
from the system through the air-venting nipples.
The lines are then disconnected at the wheel unit
cylincers one by one and flushed with brake fluid
or spirit. Flushing should preferably be done by
filling the master cylinder and carrying out repeated
braking movements with the pedal. Affer flushing
with spirit, all lines should be blown clean with
moisture-free, fillered compressed air since the
spirit can give rise to gas bubbles in the system and
cause spongy pedal action. In the event of leakage,
or when the lines have been subjected to any out-
side damage so that leakage can be suspected, the
damaged lines should be replaced. Nofe that
there are two different types of brakes lines and

connections, see Fig. 45. Type 1 is factory-fitted on
P 1800 up to chassis number 6999. After this it only

occurs on the front wheel brake connections. On
P 120 series type 1 occurs only on the front wheel
brake connections. Otherwise the cars are equipped
with type 2. These two types are only interchange-
able if all the brake lines with branch unions are
replaced at the same tfime.

Brake line replacement should preferably be carried
out as follows:
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Type 1 Type 2

Fig. 45. Connecting parts.

1. Remove the damaged brake line.

2. Take a complete new brake line of the correct
type, blow it clean internally with moisture-
free, fillered compressed air and fit it. Make
sure that the brake line lies in such a position
that it cannot chafe while driving. Particularly
important points are where the pipes pass the
rear spring attachments on the rear axle, where
they must not come nearer than 10 mm (3/8"),
and where they pass the support arms. If the
pipe is not bent correcily, it should be ad-
justed by hand before being fitted. Bending a
pipe which is already connected offen resulls
in deformation at the connections.

3. Air-vent the hydraulic system.

Air-venting the hydraulic system

A sign that there is air in the system is that the

brake pedal can be depressed without any appreci-
able resistance, or if it feels spongy.

When any part of the sysiem has been removed,
air-venting must be carried out. Air can also enter
the system if there is too small a quantity of brake
fluid in the container. If, for example, only one
wheel unit cylinder has been removed, it is usually
sufficient fo air-vent this only. If, on the other hand,
the master cylinder or lines from this have been
removed, the whole brake system must be air-
vented. When air-venting or other similar work is
being carried out, no brake fluid must be permitted
fo get onto the friction surfaces or linings.
Air-venting the whole brake system is done as
follows:

1. Clean round the filling plug on the master
cylinder. Unscrew the plug and if necessary
top up with brake fluid. Use only first-class
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brake fluid fulfilling the requirements of SAE Leakage test
70 R 3. Fluid which only fulfils the require-
! ments of SAE 70 R 1 or HD quality must not be
used. Cut out the servo brake cylinders by
disconnecting the vacuum line (2, Fig. 31).

Once or twice a year, and when any hydraulic com-
ponent has been removed, it is advisable to check
the system for leaks. This can be done by placing
the system under pressure by means of a pedal
| 2. On P 1800 up to chassis number 6999, the air- jack, after which all the hydraulic parts can be exa-

venting nipple is placed on the oufside of the mined for leakage. It is even better if the test can
| front wheel brake unit, so that the front wheels be done with a special pressure tester, This is
must be removed in this case. connected to the hydraulic system and the pressure
l Clean the air-venting nipple. Connect a hose raised to a maximum of 10 kg/cm? (1420 Ib/sq.in.).
[ onto the nipple and let the other end of the After 10 minutes fhe pressure set on the gauge
hose hang down in the fluid in a collecting must not fall more than 10 % of the first reading
vessel. If tool SVO2381,(Fig. 46) is used, make and should then remain constant. If there is the
sure that ithere is no leakage between the slightest leakage in the system, the pressure will
nipple and tool, which would otherwise give drop.
misleading results, If any leakage is found, the fault must be remedied

3. Open the nipple and have somebody press before the car is taken info use.

@ down the brake pedal slowly. Close the
N
nipple before releasing the pedal, otherwise

air can be sucked in since there is no check Brake Pedal
valve between the master cylinder and lines. ADJUSTING THE PEDAL POSITION
- Repeat this procedure as long as there are air When the brake pedal is released, it should take
-b bubbles in the fluid running out. up the same position as the clutch pedal. The posi-

tion is adjusted by slackening the locknut and furn-
ing the push rod for the master cylinder. Do not
forget to tighten the locknut.

4, Air-vent the remaining wheels in the same
manner. Between each operation, check that
there is sufficient brake fluid in the container.

5. Connect the vacuum lines by screwing in the
banjo plug. REPLACING THE PEDAL AND/OR BUSHES

See under "Reconditioning the pedal shaft”, Part 4.

HANDBRAKE
REPLACING THE HANDBRAKE CABLE
Removing

SVO 2381

1. Apply the handbrake, remove the hub cap,
slacken the wheel nuts and casile nut.

2. Jack up the rear end, place blocks under the
rear axle and remove the wheel. Release the
handbrake.

3. Pull off the brake drum and hub with puller
SVO 1791, see Fig. 21. Unhook the cable from
the brake shoe lever.

4. Unscrew the screws for the cable casing
attachment on the brake backing plate. Remove
the cable casing front attachment with rubber
support sleeve. Unhook the cable from the
clevis and pull out the cable.

Fitting
1. Fit the rubber support sleeve on the cable
R casing. Insert the cable into the brake backing
Fig. 46. Air-venting. plate and hook it onto the lever.
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Hook the cable onto the clevis.

Tighten the bolis in the brake backing plate.
Fit the cable casing front attachment and make
sure that the clamp enters the groove on the
sleeve. If necessary, slacken the adjusting nuts,
Fit the rubber support sleeve in its bracket.

4. Fit on the hub with brake drum and wheel.
Tighten the castle nut and wheel nuts suffici-
ently for the drum and wheel to come into
the correct position.

5. Adjust the handbrake. Lower the car and
tighten the wheel nuis fo a torque of 10—14
kgm (70—100 Ib.ft.). Tighten and lock the
castle nul. Fit on the hub cap.

'REPLACING THE RUBBER COVER

If the handbrake cable rubber cover has been da-
maged for any reason it must be replaced, as other-
wise water and dirt can penefrate and cause rusting.
For this replacement there is a special rubber cover
available with sealing plugs (part numbers 86850
and 86851 respectively.) When replacing, the pull
rod is removed from the lever and the cable un-
hooked from the clevis, Cut off the old cover and
fit on the new one. Hook the cable onto the clevis
and refit the pull rod. Fit the slotted sealing plug
(1, Fig. 47) onto the cable (2) and press it info the
rubber cover (3).

VoLvo
25092

Fig.‘ 47. Fitting the rubber cover.

1. Sealing plug 3. Rubber cover

2. Cable

REPLACING THE HANDBRAKE LEVER OR
RATCHET PARTS, P 120

1. Jack up the rear end and place blocks under
the rear axle.
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Fig. 48. Removing the handbrake lever, P 120.

o thh o

Remove the split pin and pull the cables so
that the pull rod (11, Fig. 49) can be removed
from the lever. Remove the bracket (13).

Turn back the floor mat and remove the rubber
cover over the raichet segment. Remove the
ratchet segment.

Move the handbrake lever fowards the cenire
of the car until it releases at the outer support
attachment. Remove the rubber seal and pull
out the handbrake lever complete, see Fig. 48,

Fig. 49. Handbrake lever, P 120.
Loop 8. Rivet
Button . 9. Raichet segment
Handle 10. Rubber cover
Spring 11. Pull rod
Lever 12. Bush
Push rod 13. Bracket
Pawl
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Screw out the locking screw and remove the
loop (1, Fig. 49) and button (2). Take out the
spring (4) from the lever. Remove the rivet (8)
and take out the push rod (6) and pawl (7).
Fit the new paris in the reverse order, see
Fig. 49. Make sure that the rivet is properly
secured without the movement of the pawl
being affected. Lubricate the bushes with a
thin layer of ball bearing grease. Do not forget
to lock the pull rod and ensure that the rubber
cover on the shaft seals properly.

REPLACING THE HANDBRAKE LEVER OR
RATCHET PARTS, P 1800

1.

Release the handbrake and remove the pro-
tective cover.

Remove the split pin and washer on the shaft
lever (6, Fig. 50). Turn the pull rod (7) so that
it can be removed from the handbrake lever.
Remove the ratchet segment (1).

Unscrew the bolts for the support attachment
(8) and drive out the pin and attachment. Lift
off the lever (3).

Unscrew the locking screw and remove the
loop (5) and button (4). Take off the spring
from the lever. Remove the rivet (2) and take
out the push rod (6, Fig. 13) and pawl (18).

Fit the new parls in the reverse order. Make
that the rivet is secure but without
affecting the movement of the pawl. Lubricate
the bushes with a thin coating of ball bearing
grease. Do not forget fo lock the pull rod.

sure

98
Fig. 50. Handbrake parts, P 1800.

VoLvVOo
o 24517

1. Raichet segment 6. Lever

2. Rivet 7. Pull rod

3. Handbrake lever 8. Support attachment
4, Button 9. Lever

5. Loop
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P 120. P 1800

G
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Fig. 51. Adjusting the handbrake.

REPLACING THE HANDBRAKE SHAFT, P 1800

1

Jack up the rear end and place blocks under
the rear axle.

Release the handbrake and disconnect the
pull rod (7, Fig. 50) from the shaft lever (6).

Remove the split pin and pull the cables so
that the pull rod (2, Fig. 13) can be removed
from the shaft lever. Remove the support
attachments and lift off the shaft (21).

Lubricate the bushes in the new shaft with a
thin coating of ball bearing grease. Check that
the support attachment studs are undamaged.
Fit the shaft in the reverse order to removing.

ADJUSTING THE HANDBRAKE

The handbrake should give full effect at the fourth
— fifth notch. If not, the handbrake should be ad-
justed. Before adjusting, make sure that the frouble
is not in the wheel brake unifs. The rear wheel
brakes should therefore first be adjusted, see "Ad-
justing the wheel brake units”. The handbrake is

adjusted by moving the clevis on the pull rod, see
Fig. 51. Tighten the nuts well after adjusting.
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P 120, P 1800

FAULT TRACING

| FAULT |

REASON

REMEDY

No or poor braking effect

Insufficient brake fluid in the system.

Air in the hydraulic system.
Leakage in the hydraulic system.

Defective master cylinder.
Incorrectly adjusted brakes.
Unsuitable brake linings.

Grease or oil on the brake linings.

Excessive clearance due to out-of-true brake disc.

Fill up with brake fluid,

Check for leakage. Air-vent.
Air-vent the system.

Check and repair the leakage.
Air-vent the system.

Recondition the master cylinder.
Adjust the brakes.

Replace with genuine Volvo linings.
Replace the brake linings.

Check the adjacent oil seal.
Recondition or replace the brake disc.

The car pulls fo one side when braking

Grease or oil on one of the brake linings.
Unevenly adjusted brakes.

Out-of-round or uneven brake drum.
Defective wheel unit cylinder.

Excessive play in the wheel

bearings or faulty wheel alignment.
Uneven lyre pressure.

Unevenly worn tyres.

Incorrecily adjusted front end.

Replace the lining. Check the oil seal.
Adjust the brakes.

Replace or grind the drum.
Recondition the wheel unit cylinder.

Adjust the front end.
Adjust the tyre pressure.
See part 8.

Adjust the front end.

The brakes bind

Badly adjusted brakes.

Moisture on the brake linings.

Excessive play in the wheel bearings.

Brake linings worn out.

Brake linings glazed owing to contamination
with oil. |

Damaged or loose brake linings.

Loose brake backing plate or retainer.
Out-of-round brake drum.

Broken return spring.

"Jumping'’ pedal due to excessive thickness
variations on the brake disc.
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Adjust the brakes.

Brake repeatedly until the fault disappears.
Adjust the bearings.

Replace the linings.

Replace the linings and repair the leakage.

Replace the linings.

Tighten the brake backing plate or refainer.
Replace the drum,

Replace the spring.

Recondition or replace the brake disc.

W
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P 120, P 1800

Brake drag on one of the rear wheels

Brakes incorrectly adjusted Adjust the brakes.

| Broken return spring. Replace the return spring.

' Handbrake cable chafing. Lubricale or replace the handbrake cable.
Brake line fo the wheel blocked or damaged. Clean or replace the line.

Brake drag on one of the front wheels

| Brake line fo the wheel blocked or damaged. Clean or replace the line.
Plungers binding. Recondition the wheel unit cylinders.

Brake squeal

Brake linings worn out. Replace the linings.

Dirt in the drums. Clean the drums and linings.

Vibrating brake drums. Fit damping springs on the outside of the drums.
,O Brake drag on all wheels

Equalizing hole in master cylinder blocked. Recondition the master cylinder.

During exfremely cold weather:

poor quality brake fluid. Change the brake fluid.

Binding plunger in servo cylinder. Recondition the servo cylinder.
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P 120, P 1800

TOOLS

The following special tools are required for repairs 1o the brake system.

‘Fig. 52. Special tools.

SVO 1791 Puller for hub (with sleeve SVO 2581
for rear wheels).

SVYO 1794 Puller for inner ring, front wheel.

SVYO 1798 Drift for fitting oil seal in hub.

SVYO 1801 Standard handle 18X 200.

SVO 2197 Drift for fitting and removing grease
cap.

2 SVO 2381 Air-venting key.
SVO 2548 Adjusting key for rear wheel brakes.
SVO 4074 Spring clips for wheel unit cylinder.
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FRONT WHEEL BRAKES
LT U D e - M e e TR R asatuataaN e SXe N avaE e e
Brake disc:
External diameter, early production .........cooiiiiiiiiiiinan
lateiprodUchion e i v et i vaoes
Thickness, new v.coveus L N S ey S
[F=Y el Te ) o) T=Tn [ = o M 2 055 o e SR e
Thickness wvariation: cooiusininn i s iaimnneiiision. cviinasy s
& Run-out ...... AT L A e i e eleta s e e
Brake pad facings:
Number perswhesll ... v ve v ces i i fe et e s
4 ThickhessEs ot Tl U iR e e e e e
Friction area per wheel ...... e e T
Wheel unit cylinders: '
Number per wheel ..........
Diamelersinner ey indern aioiiii. . oo o o RN S e ie e
ouferioylinderss’ waaamee i v et Do D e e
Tightening torque, inner bolts (12, Fig. 2) ....covvieinneiiiinnnnnns
oufeEbolfsB(B3: Flg. 2) it it ars i eiatesres s s bt
REAR WHEEL BRAKES
IYPE= S5 aia oo iai s viniararslatv nIRURaWaRaTs b 0t (4 a R MY eTon e S
Brake drum:
Diamefer ........ B0 UG o b o T T o ar e A o
Radialfhrowss s amns ale tam i cn so o iin s be s e atsinets g
Brake linings:
NVIEIHIE i ioinaug et oh n o Ragemer et s, aet oo utess? SHBgRR A ot e b e b .
I O SRl L RRERT - e R e o DR S o
EengthyEs it S an e OOl e T
Frictionjareasper-wheelfs iaiic o i viavaii v s v vem e s sw vy
Rivets for brake linings, size .......00vuen ST e R N g
(] [y oT=Tl o =TI oo 0 S TS R P S e
Wheel unit cylinder:
BortertBRE 0 o s oh finte TN SR L s e e e e SR
RAB00GakIVEPrOAUEHON: oo v aoiiosinnin wiasions e arassticasan
latetprodichonWsss o .. o cmharon. s :
Clearance between plunger and cylinder ..........c.ooiiiiiiinn,
X MASTER CYLINDER
| 4 BATE | acdea i iatis dea ot T A R R L i ara amgads e s P T
Clearance between plunger and cylinder .............. .00l
BRAKE LINES
o Externaliiciameler i o e e ot e e v e S A e
SERVYO BRAKE CYLINDER
Make! and: desiOnaliorism th e bt teactat s sresesvsiesassisinnsisstiioes isesVarr s R
Vacuumeoylinder Bore e e e s e s e
Test values at a vacuum of 0.7 kg/em? (10 Ib/sq.in.):
Outgoing hydraulic pressure at an ingoing pressure of 2.5 kg/cm?
(B5.6:IBASGRINDI oottt e s o e b N AT R S e
Outgoing hydraulic pressure at an ingoing pressure of 35 kg/cm?
(S00EIB/Sqiin. i i i e e AL i
Tightening forque, bolts in valve housing ....................oult.
bolts for vacuum cylinder ......
bolts for vacuum cylinder cover ..................
bolt for airfiller gover c.ov i viaiiianiias :
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SPECIFICATIONS

P 120, P 1800

Disc brakes

276.5 mm (10 7/8")

268.5 mm (10 9/16")
12.7—12.8 mm (0.500—0.504")
Min. 12.2 mm (0.480")

Max. 0.03 mm (0.0012")

Max. 0.1 mm (0.004")

2
10.7 mm (0.421")
92.5 cm? (14.3 sq.in.)

2 1/8” (53.98 mm)

11/2” (38.1 mm)

6.2—7 kgm (45—50 Ib.ft.)
3.5—4.2 kgm (25—30 |b.ft.)

Drum brakes

9" (228.6 mm)
Max. 0.15 mm (0.006”)

2” (50.8 mm)

3/16” (4.76 mm)

220 mm (8 21/32")

223 cm? (34.6 sq.in.)

11/64” X 17/64” (6.7 X 4.4 mm)
10

1" (25.4 mm)

7/8" (22.23 mm)

3/4” (19.05 mm)

Max, 0.25 mm (0.010")

22.2 mm (7/8")
Max. 0.20 mm (0.008")

3/16”

Girling AHV 550 MK 2
51/2” (139.7 mm)

Min. 3.5 kg/em? (50 Ib/sq.in.)

Min. 67 kg/cm? (950 Ib/sq.in.)
0.3—0.4 kgm (2—3 Ib.4t.
1.4—1.8 kgm (10—12 Ib.ft.)
0.3—0.4 kgm (2—3 Ib.it.)
0.3—0.4 kgm (2—3 Ib.ft.)
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Notes
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