


I. 

Control Valve ------------
When the trailer is braked with the hand control, compressed air passes through the 

control val ve connection ( 1, Fig. 7-22) into the trailer brake I ine (3). When the truck 

unit is braked with the foot brake, compressed air passes from the Airpak control valve 

to the connection (5). The plunger (4) is pushed over to the left and closes the I ine 

from the hand control (l) at the same time as the trailer line (3) is exposed and the 

trailer is braked at the same time as the truck unit. 

HANDBRAKE 

The handbrake (Fig. 7-23) is of the transmission shaft type with internally expanding 

brake shoes . It is operated from the handbrake lever through a system of levers and 

pull rods. 

FOOT BRAKE 

HyEraul ic S~stem 

Remov ing Wheel Brakes 

REPAIR INSTRUCTIONS 

l • Remove the front wheel hub (see Part 6) or the rear wheel hub (see Part 5). 

2. F it a clamp or lash locking wire on the wheel cylinder un it so that the component 

parts do not separate and fal I out when the brake shoes are removed. Remove the 

brake shoes by I ifting them upwards and outwards. 

3. lf the wheel unit cylinders are to be removed from the brake backing plate, brake 

I ines and the attach ing bol ts must be disconnected. 

4. Remove the clamp or lock wire used from the wheel cylinder unit and separate the 

component parts . Remember that the cylinder is fil led with brake fluid. 

F itting Wheel Brakes .................. 
Fitting is carried out in a reverse order to that used when removing. The brake shoes should 

be fitted in the following woy . 

1. Fit one of the return springs in its position on the inside of the brake backing plate, 

2. Fit the lower brake shoe in its position and the upper as shown in Fig. 7-24. Fit 

the other spring . Then lift the upper shoe upwords until it is in position. 
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After the brake shoes have been fitted their position should be checked and adjusted ~ 

This is corried out by using tool SVO 2203 as fol lows: 

l. Adjust the pin in the tool according to the width of the brake lining. 

2. Fit the tool on the brake shoes as shown in fig. 7-25. Loosen the lock nut and 

adjust the support screw (l} so that the brake lining is in contact with the pin 

over its complete width. Tighten the lock nut. 

3. T urn the tool and ad just the other brake shoe in the same way. 

4. Corry out o final check to ensure that both the brake shoes are correctly adjusted. 

Master Cylinder ...... ........ 
Note. Always exercise great cleanl iness when working on hydraul ic system. Dirt is 

removed from the component parts by using clean alcohol . Gasoline or kerosene cannot 

be used. 

Removing: 

1. Take out the fuse for the stop I ight. 

2. Disconnect the cables from the stop I ight sw itch. Disconnect the pipe I ines from the 

master cylinder and the brake fluid container. Let the brake fluid from the container 

run out into a vessel . 

3. Remove the bol t from the push rod. Loosen the attach ing bol ts and I ift out the 

master cylinder. 

Disassembly: 

l. Clean the cylinder externally before disassembling. 

2. Remove the dust cover (2, F ig. 7-2) and the push rod ( 17). Remove the fock ring 

( 16} w ith a screwdriver. Keep the pi unger pushed down. 

3. Release the plunger and take out the wosher ( 1 O} and the springs ( 9). Remove the 

lock ring ond separote the check valve . 

I nspec t ion: 

After dirt hos been removed from the component parts with clean olcohol, they should be 

coreful ly exomined. Domoged or worn ports should be replaced. 

Assembly: 

Assembly is carried out in the reverse order to thot used when removing. 

The plunger with its woshers should be dipped into brake fluid before being fitted. Af ter 
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Fig. 7-18. Function of pressure regulator. 
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7-19. Anti-freeze 

1. Cover with push 
2. Gaskef 
3. Lock ring 
4. Wosher 
5. Spring 
6. Plunger 
7. Bowl 
8. Pump housing 
9. Slrainer 

10. Plunger gaskel 
11. Washer 
12. Washer 
13. Valve housing 
14. Valve disk 
15. Valve guide 
16. Spring 
17. Washer 
18. Plug 
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Fig. 7-21. Hand confrol. 

1. Handle 
2. Cam 
3. Plu nger 
4. Valve 
5. O utlel 
6. Conneclion for compressed air 
7. Connoclion for trailer brakes 
8. Adjusler nu! 
9. Lock washer 

Fig. 7-20. Relief valve. 

1 . Valve housing 
2. Diaphragm 
3. Thru sl p late 
4. Spring 
5. Thrusl washer 
6. loc k nuf wifh spring washer 
7. Adjusfer screw 
8. Cover fo r valve housing 
9. Boll w ifh spring washer 

10. Reli e f channel 
11. Valve ball 
12. Spring 
13. Screw union 
14. lock ring 
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Fig. 7-22. Co nfro l valve. 

1. Conneclio n for hand confrol 

2. Washer 
3. Conneclion for trailer brakes 

4. Plunger 
5. Conneclion for Airpak 



assembl ing check that the equal izer hole is free by inserting a piece of wire O. 5 mm 

(0.0211
) thick through the equalizer hole (Fig. 7-26). It should be then possible to 

push in the plunger about 0.5 mm (0.0211 = dimension 11 A11
) before the wire jams. Be 

careful not to damage the plunger washers. lf the equal izer hole is not free, then the 

master cylinder has usually been faultily assembled. 

Fitting: 

The master cylinder is fitted in the reverse order to that used when removing. When 

it has been fitted, the brake pedal free play should be adjusted to about l O mm ( 1/211
). 

Make sure first that the pedal stop screw is correctly set. The stop screw should be 

adjusted so that the pedal goes as far upwards as possible without coming into contact 

with the floor plate. The extent of the free play is adjusted with the link rod. 

Fill up with brake fluid and then air-vent the brake system. Only use first-class brake 

fl u id satisfying the properties la id down in SAE 70 R l . 

Brake Lines 

lf leakage occurs on the hydraul ic system I ines or if these have been damaged in such a 

way that leakage may result, the lines concerned should be replaced. This is done in 

the fol lowing way: 

l . Remove the damaged brake I ine. 

2 . Cut the new pipe to the required length. The pipe should be cut at right angles and 

all metallic burr should be removed . 

3. The pipe should be flared and this is done with tool SvO 2049. Fit the tool in a 

vise. lnsert the pipe until its end comes level with the clamp shoe as shown in 

Fig. 7-27. Tighten the nuts. 

4. Place the drift OP l in the tool. Strike the drift with a copper hammer until it 

bottoms. The edge of the pipe is then flanged as shown in Fig. 7-28. 

5. Remove drift OP l and replace it with drift OP 2 (Fig. 7-29) and then strike this 

until itbottoms. 

6, F it the connection nuts and repeat opera t ion 3 to 5 above on the corresponding end 

of the pipe. 

7. Bend the new brake I ine using the old pipe as a pattern. Bending should be carried 

out on a round object with the same radius as the desired curve. 

8. Blow the pipe line clean internally and fit. 

9. Air-vent the brake system. 
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Reconditionin..9.. the Pedals 

Se e Port 2. 

Adjust ing the Wheel_Brakes 

lf, whe n the brakes are appl ied, the brake pedal goes down too far towards the floor 

p late, the brakes must be adjusted. Check first th rough the inspection covers on the 

b rake backi .. ng plate and the brake drum that the broke I inings are not worn out . 

djustment is carried out in the fol lowing way : 

l . J ack up the front part of the truck and put blocks under the axle. 

~ - Tum the adjuster pin in a clockw ise direction (Fig. 7-30) until the brake drum 

is locked . Then loosen it again until the wheel rototes freely. 

3 . Ad just the other brake shoes in the same way. Lower the front part of the truc k 

before jacking up the rear part. 

lf, in spite of the fact that adjustment has been carried out and the brake fluid conta iner 

is full, the brake pedal still goes down too far towards the toe-plate when the brakes 

a re opp I ied, there is either air in the system or there is some foul t on the master cylinder. 

Air-ventin9 the Brakes 

e fore air-venting is carried out, the servo-system must be put out of funct ion, for 

example by removing the plug in the rear end of the servo-brake cylinder. The servo-device 

would otherwise work so quickly that areal check of the air-venting would be impossible. 

A ir-venting is carried out in the fol lowing way: 

1 . Connect an air-venting hose to the nipple on the moster cylinder. Let the other end 

of the hose hang down below the fluid level in o suitable container. Open the nipple 

and have someone depress the brake pedal repeatedly. Keep the nipple open as long 

as air bubbles pass out. Then close the nipple while the brake pedal is ful ly depressed. 

2 . Air-vent the servo-brake cylinder hydraul ic cylinder and wheel cylinders in the 

same way. Keep the brake fluid container full the whole time. Use brake fluid 

satisfying the conditions laid down in SAE 70 R 1 . 

lf, for example, only one wheel cylinder has been removed, it is usually sufficient if th is 

alone is air-vented. 

7-8 



Fig. 7-23. Handbrake. 

1. Handbrake lever 

2. Lever 

3. Brake carn 

4. Brake drurn 

5 . Ad jusl e r screw 

6. Broke shoe 

7. Push rod 

8 . Righl-angle lever 

9. Spr ing pull rod 

Fig. 7-24. Fitling a brake shoe. 
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Fig. 7- -25. Checking the setling . 

Fig. 7-26. Checking lhe equalizer hole. 



Fig. 7-27. Flaring brake piping. 

Fig. 7-28. Flaring brake piping. 

Fig. 7-29. Flaring brake piping. 
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Fig. 7-30. Adjusfing lhe brakes . 
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Fig. 7-31. Tesling lhe Hydrovac. 

1. Conslanl vacuum gauge 
2. Conlrol vacuum gauge 
3. Hydraulic cut-off valve 
4 . Hydraulic inlet pressure gauge 
5. Hydraulic outlel pressure gauge 
6. Fluid level gauge 
7. Conneclion for conslanl vacuum 
8. Conneclion for conlrol vacuum 
9. Conneclion for hydraulic inlel 

10. Conneclion for hydraulic oullel 
11. Vacuum valve 
12. Switch for vacuum pump 
13. Hydraulic inlet valve 
14. Hydraulic oullel valve 
15. Hydraulic pump 

© and Q) Air-venling nipples 



SERVO-SYSTEM 

Vacuum-h_ydraulic Brake ~~stem 

Removing the Hydrovac .................... 

. .•. 

1 . Disconnect the hose connections and the pipe I ines from the Hydrovac. 

2. Loosen the nuts retaining the Hydrovac on the rear attachment. Loosen the front 

attachment and I ift down the Hydrovac. 

! ~~t.i~~ .t~~- ~r~~~~~: 

Before disassembl ing the Hydrovac it should be tested in a Bendix Hydrovac test bench. 

Any foul ts there may be eon thus be local ized systematical ly. The Hydrovac is fitted 

in a test bench as shown in Fig. 7-31. The vacuum lines should not be connected before 

the pressure cylinder has been air-vented. Air-venting and testing of the Hydrovac is 

carried out in accordance with the fol lowing instructions. 

Air-venting the Hydrovac before Testing . ' ............................. ... . 
Test bench settings fora ir-venting: 

Close the hydraul ic cut-off val ve (3) and open the hydraul ic inlet and outlet valves 

(13, 14). 

The fluid level gauge (6) on the upper part of the test bench at the right shows if there 

is sufficient brake fluid present for testing. 

Air-venting: 

There are two air-venting nipples on the Hydrovac. The screws should be opened one at 

a time in the order shown by the figures in circles on Fig. 7-31. 

Loosen air-venting nipple No. 1 and pump until the brake fluid passes out through the 

air-venting screw. 

Tighten nipple No. l and loosen air-venting nipple No. 2. Repeat the same procedure. 

Af ter a ir-venting has been carried out, both the vacuum I ines are connected as shown in 

Fig. 7-31. 

Primary Tests ........... 
These tests are intended to local ize any leakage there may be when the Hydrovac is in 

its rest position. A hydraul ic test and a vacuum testare carried out. 
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rlydraul ic test: 

C lose the hydraulic cut-off valve (3) ond open the hydroulic inlet and outlet valves 

( 13 , 14) . Then pump slowly until the hydraulic inlet pressure gouge shows 2 kg/cm2 

(28 p .s.i.). Then stop for 30 seconds . lf this pressure sinks it depends on leakage in 

:he end seals on the Hydrovac. See Foult Trocing table, point 4. lf the pressure does 

no t sink, close the hydroul ic inlet val ve ( 13) and continue to pump unti I the hydraul ic 

o ut let pressure gouge shows 125 kg/cm
2 

(1775 p.s.i.). Stop for l minute. lf the 

p ressure sinks, pump it up and try again. lf the pressure still sinks more rapidly than 

5 kg/cm
2 

(70 p.s.i.) in 1 minute, this depends on hydraulic leakage. Make sure that 

the hydraul ic I ines between the Hydrovoc ond the test bench ore not leaking and that 

the re is no leakage through pipe connections. lf these ore in good order, the pressure 

d rop is caused by leakage in the Hydrovac. See the Fault Tracing table on page 7-39. 

V a cuum test: 

Sta rt the vacuum pump and open the vacuum val ve ( 11). When the vacuum gauges show 

0 .7 kg/cm2 (10 p.s.i.) or more, close the vacuum valve (11). lf the vacuum sinks at 

a rnore rapid rote than 0.06 kg/cm2 (0.85 p.s.i.) during 15 seconds, examine to 

rleterm ine whether the vacuum I ines between the Hydrovac and the test bench are 

leaking or if there is leakage on pipe connections. lf these are in good order then it is 

the Hydrovac that is leaking. See Fault Trac ing table on page 7-39. 

Operating Test 

Af ter having tested the Hydrovac in its resting position, an operating test is carried out . 

This consists of two parts. 

1 . Check of the hydraulic inlet and outlet pressure at the moment when the control 

val ve opens (the so-cal led opening point). 

?. • Check of the hydraul ic inlet and outlet pressure when the brakes are fully appl ied. 

The tests consist of comparisons between the values obtained during testing on the hydraul ic 

inlet and outlet pressure in the test bench and the corresponding values in the table on 

page 7-42. 

lnlet pressure and outlet pressure at the opening point: 

Close the hydroulic cut-off valve (3) and open the vacuum valve (11) as well as the 

hydraulic intet and outlet valves (13, 14). 

Both the vacuum gauges ( l, 2) should show O. 7 kg/ cm
2 

( l O p. s. i.). Pump up the hydrau I ic 

pressure until the control vacuum sinks to about 0.06 kg/cm
2 

(0.85 p.s. i.) . This 

shows that the Hydrovac control valve has just begun to open and that the vacuum 
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plunger moves forward and presses out brake fluid towards the wheel cylinders. Read· 

off the hydraul ic inlet and outlet pressures on the test bench gauges (4, 5) and compare 

these readings with the values shown in the table on page7-42. 

lnlet pressure and outlet pressure when the brakes are ful ly appl ied: 

Continue to pump up the hydraul ic pressure until the control vacuum gauge (2) shows­

zero. There is then full atmospheric pressure on the pressure side of the vacuum plunger 

and about 0.7 kgm/cm2 (10 p.s.i.) vacuum on the suction side. At this point the 

Hydrovac gives ful I brake appl ication. Read off the hydraul ic inlet and outlet pressures 

on the test bench gauges (4, 5) and compare them with the value shown in the table on 

page 7-42 . 

lf these values do not agree, see the Fault Tracing table on page 7-39. 

High pressure test: 

Continue to pump up the hydraulic inlet pressure to 25 kgm/cm2 (355 p.s.i.) . 

Close the vacuum valve (11). lf the constant vacuum gauge sinks, this eon depend on 

vacuum leakage . 

lf the vacuum remains constant (does not sink more than 0 . 06 kgm/cm2 = 0.85 p.s.i. in 

15 seconds) but the hydraul ic inlet and outlet pressures sink, pump up the pressure and 

try again. lf the gauge still sinks, this depends upon hydraulic leakage. See the Fault 

Tracing table on page 7-39. 

Return to rest position: 

lf all earlier tests have been satisfactory, open the vacuum valve (11) and the hydraulic 

cut-off val ve (3). The hydraul ic gauges should then return to O and the control vacuum 

gauge should show the same value as the constant vacuum gauge. 

Check of Relief Valve ......... .......... 
1. Disconnect the hydraul ic outlet I ine. 

2. Adjust the valves as in the previous tests. Pump up the hydraul ic pressure so that 

brake fluid runs out from the hydraul ic outlet connection on the Hydrovac . 

3. Then move the hydraul ic inlet I ine from the inlet connection over to the outlet 

connection. The vacuum gauges should show 0.7 kgm/cm
2 (10 p.s. i.) or more when 

th is is done. 

4. Pump up the hydraul ic pressure and make sure that brake fluid, as in point 2, runs 

freely out from the hydraul ic inlet connection on the Hydrovac. 
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lf a smal ler amount of brake fluid runs out or none at all, this eon depend upon the 

fact that the relief val ve is not opening properly. See po int 7 in the Fau It T racing 

table on page 7-39. 

Removing the Hydrovac 

1. Close the three hydraul ic valves. 

2. Remove the Hydrovac and clean the test bench. 

3. Plug all hydraulic and vacuum connections on the Hydrovac to prevent dirt and 

dust from coming in. 

Disassembl ing the Hydrovac ................... ,, .... 
1. Release the lock nut (30, Fig. 7-3) and screw out the cylinder (29). Remove the 

packings (31). 

2. lf required fit the end of the pressure cylinder in a vise and screw off the pressure 

cylinder with a fixed wrench on the flat part of the cylinder. Remove the washer 

( 28) and the air-venting nipple (23). Remove the lock ring (27), remember that 

the washer (26) is spring-loaded. Remove the washer, spring and return va lve. 

3. Loosen the hose clamps (2) and si ide over the hose (1) onto one of the pipes. Loosen 

the stay (38) and separate the vacuum cylinder. 

4. Compress the vacuum cylinder return spring and fit a couple of clamps as shown in 

Figs. 7-32 and 7-33. Move up the lock spring and push out the lock pin retaining 

the pressure cylinder pi unger to the pi unger rod (F ig. 7-33). Remove the c lamps 

and let the return spring expand aga in. 

5. Remove the lock ring from the pressure cylinder plunger and take out the retainer, 

the spring and the ball. The moveable yoke should not be removed. lf the plunger 

packing is damaged it should be removed from the plunger. 

6. lf the vacuum plunger packing or any other part is damaged, the nut should be 

loosened and the parts removed. Since the cyl indrica I section of the pi unger rod 

is sensitive to scoring, it is best to tension the nut in a vise and then loosen with 

a fixed wrench on the hex of the plunger rod (Fig. 7-34). 

7. Loosen the screws (9, Fig. 7-3) for the control valve cover (20) and remove this, 

the spring (11), the diaphragm (10) and the washer. Remove the lock ring (16}, the 

washer with the air pipe (15), the packing (17) and the spring (14). 

8. Use.a 1 .. 1/811 socket wrench and loosen the control valve hydraulic cylinder (6). 
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Push the plunger (4) out of the cylinder. lf required take out the lock ring (8) 

and the stop washer (7). 

9. Remove the lock ring for ~he plunger rod seal with a small pair of pliers. Remove 

the stop washers, the retainer (32), the packing (34) and the fiber washer (35). 

lf required drive out the seal ring (36) with a suitable tool. 

NOTE. It is not possible to remove the seal ring without damaging it. 

lnspecting the Hydrovac ..................... 
Al I pa_rts should be thoroughly cleaned before inspection . Parts mode of rubber and other 

parts which come into contact with the brake fluid may only be cleaned with alcohol. 

Other parts eon be cleaned with kerosene or white spirit. 

The pi unger packing should be soft and undamaged and may not be worn or scored. 

The vacuum cylinder may not be dented or distorted in other ways by stones thrown up 

from the wheels. Neither may it be rusty or scored internally. Slight rust damage or 

scoring eon be polished off by using a fine emery paper or steel wool. 

The pressure cylinder should be smooth and free from any unevenness. SI ight scoring eon 

be polished off by using a very fine emery paper. lf there is any deep scoring, the 

cylinder should be replaced. The same th ing concerns the hydraul ic cylinder in the 

control valve. 

The rubber diaphragm in the control val ve should be undamaged and soft. lf there are 

the slightest signs of cracks or other defects, the diaphragm should be replaced. 

Check the vacuum and air valves . lf either of these is foul ty, the complete cover with 

valves should be replaced. 

Assembl in_s the r!ydrovac 

Use new packings when assembl ing the Hydrovac. 

1. Drive in the seal ring (1, Fig . 7-35) with a suitable tool. Fit the fiber washer (2), 

the packing (3), the retainer (4), the stop washer (5) and the lock ring (6). 

2. Fit the stop washer (7, Fig. 7-10) and the lock ring (8) in the control valve 

hydraulic cylinder (6). Fit the plunger (4) in the cylinder with the drilled end 

towards the stop washer. Use a new pack ing and tigh ten the hydraul ic cy I inder in 

the end. 

3. Fit the spring (14), the packing (17), the washer with pipe (15) and the lock ring 

( 16) in the eon tro I val ve cover (20). Fit the packing, the diaphragm ( l O), the 

spring (11), and the cover (20). Fit the cover so that the air-venting nipple is 
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between both the connections on the cover. See Fig. 7-36. Use three guide 

screws whe~ fitting as shown in Fig. 7-36. These guide screws eon be mode by 

saw ing the heads off 5/3211 -32x 1" bo I ts. 

4. The vacuum plunger is ossembled in t_he following way. Drilla 5/16" hole in 

the work bench and insert the pi unger rod in th is hol e. The vorious parts of the 

plunger ore fitted on the plunger rod in the order shown in Fig. 7-38. Notice 

wh ich way the pi unger woshers are turned. 

The tension band (3, Fig. 7-38) is inserted in the felt packing (2) with the pressed 

hooks facing upwards. Fit the end of the loop under the hook on the other end of 

the tension band (Fig. 7-37). 

Put on the nut (7, Fig. 7-38) and tighten it by hand. Lift up the plunger and set 

the nut in a vise. Tighten with a fixed wrench on the plunger rod hex. Make sure 

that the plunger rototes with the plunger rod. Otherwise the rubber seol (5) can 

be severely domoged. Lock the nut by stoking. Dip the plunger in Bendix vacuum 

cylinder oil until the felt pocking is thoroughly sooked. Let excess oil run off. 

In order to facil itote assembly of the vocuum plunger, an assembly ring eon be 

used. This is loid over the lorge plunger plate efter which the plunger packing and 

other parts are inserted in the ring. 

5. Fit the ball, the spring, the retainer and lock ring in the pressure cylinder plunger. 

lf a new plunger packing is to be fitted, it is immersed in brake fluid before fitting. 

Fig. 7-3 shows the way in which the spring and packing should be turned. 

6. Put the return spring (39, Fig. 7-3) on the plunger rod (40) with the small end 

towards the plunger . lnsert the plunger rod coreful ly through the packings in the 

end. Compress the return spring and fit the clamps on the plunger and end as shown 

in Fig. 7-33. Dip the pressure cylinder plunger in brake fluid and attach it to the 

plunger rod with the lock pin. 

7. Fit the end section (22) in a vise. lnsert the return val ve (25), the spring and washer 

(26). The smal ler end of the spring is turned to face the val ve. Compress the spring 

and fit the lock ring (27) in its groove. Screw in the a ir-venting nipple (23), fit a 

new packing (28) . and then fit the pressure cylinder (29) in the end section. 

8. Fit the pressure cylinder packing (31) in the end and fit the packing (31) for the 

lock nut (30) on the pressure cylinder. Fit the pressure cylinder over the plunger 

and screw it into the end by hand as far as it wi 11 go. The pressure cylinder should 

then be turned until both the air-venting nipples are in I ine. In this connection it 

should be pointed out that the pressure cylinder may not be turned more than half 
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Fig. 7-32. Clamp. 
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Removing the hydraulic plunger 

and clamp. 
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Fig. 7-34. Removing the vacuum plunger. 
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Fig. 7-35. Plunger rad seal. 

1. Seal ring 
2. Fiber washer 
3. Packing 
4 , Reta i ner 
5. Stop washer 
6. Lock ring 
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Fig. 7-36. Fitting the cover and guide screws. 
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Fig. 7-37. Assembling lhe vacuum plunger. 



1. 
2. 

3. 

4. 
5. 

4 s 

Fig. 7-38. 
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Fig. 7-39. Assembling the Hydrovac. 
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Fig, 7-40. Disassembling the vacuum pump. 
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Vacuum plunger. 

6. Plunger rod 
7. Nut 
8. Reta i ner 
9. Small plunger washer 

10. Large plunger washe r 

Fig. 7-41. Measuring c learance. 



a turn with the wrench. lf there is more than half a turn left, it should be loosened 

instead until the air-venting nipples are in I ine. Tighten the lock nut. 

9. Remove the assembly clamps and put the packing for the vacuum cylinder (41) in 

the groove on the end. Oil in the vacuum cylinder with Bendix vacuum cylinder 

oil. Fit the plunger in the cylinder by tipping it as shown in Fig. 7-39. Fit the 

stay (38) and tighten it evenly all round. 

10. After assembly, the Hydrovac should be checked by testing it in a test bench. 

Fitting the Hydrovac .................. 
The Hydrovac is fitted in the reverse order to that used when removing. Fill up with oil 

through the plug in the end of the vacuum cylinder. Oil should be fil led intil it starts to 

run out through the lubricating hole. Use vacuum cylinder oil. Air-vent the brake system. 

Air Cleaner 

The Hydrovac air cleaner should be removed and cleaned af ter every 10. 000 km (6000 

miles) . lf the truck is being run on dus ty roads, c leani,:ig should be carried out more of ten. 

Removal is carried out by screwing the complete air cleaner out of the retainer. Disassembly 

is then carried out by loosening the screw in the cover. lf the filter is very dirty, it should 

be replaced and the other component parts cl eaned. When fitting, insert the nets w ith 

the bottoms towards each other. 

Leaka9e Test 

A leakage test should be carried out every time part of the brake system has been 

disassembled, otherwise once a month. It is carried out in the following way: 

Hydraul ic Test ............ 
1. With the engine switched off and the vacuum meter indicating zero, the brake pedal 

should be depressed as far as possible. Keep the brake pedal depressed fora time. 

2. Start the engine and run it until a vacuum of 7 meters (27511
) water column is obtained. 

Then depress the pedal again as above. 

lf the pedal goes down to the floar during a test there is some leakage on the hydraulic 

system. lf the pedal sinks with the same speed under both tests, there is probably a leak 

in the master cylinder, the lines to the Hydrovac or in the Hydrovac itself. lf the pedal 

goes down more rapidly during test 2, there is leakage on the I ines to the wheel cylinders 

or in one of the wheel cylinders. 
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Vacuum Test 

l . Run the engine until the vacuum meter shows 7 meters (27511
) water column. Stop 

the engine and read off the vacuum decrease du ring 15 seconds. 

2 . Run the engine until the vacuum meter shows 7 meters (27511
) water column. 

De press the brake pedal ful ly and stop the engine. Keep the brake peda I dep ressed 

for 15 seconds and read off the vacuum decrease. 

The vacuum system is in good condition if the vacuum decrease is I ess than 1 meter 

(39.411
) water column during 15 seconds in both tests. lf leakage is excessively great 

d lJring one of the tesh, the control val ve should be checked. lf leakage is great du ring 

bo th tests, the foul t is in the check val ve or in the vacuum I ines. The check val ve and 

the vacuum I ines eon be checked as fol lows. 

C heck of check val ve ~nd I ines: 

Disconnect and plug the vacuum line to the Hydrovac. Then run the engine until 7 meters 

.(275") water column of vacuum has been obtained. Stop the engine and read off the 

vacuum decrease during 15 seconds . lf the vacuum meter sinks more than l meter (39.4") 

Noter column in 15 seconds, first the lines and then the vacuum tank should be examined. 

lf there is no leakage on these, the check val ve should be replaced. 

Removing 

1 . Disconnect the pipe I ines from the vacuum pump. 

2. Loosen the bol ts retaining the vacuum pump on the engine . Lift off the pump. 

Disassembl ing 

1 . Remo,.,e 1-he lock pin and loosen the nut. Remove the pul ley using a pul ler. Remove 

the key. 

2. Loosen the bolts for the ends (1, 5, Fig. 7-10) and separate the parts. lf the bushings 

( 9) fit firmly in the housing, strike careful ly on th~ end of the shaft w ith a 

soft-headed hammer (Fig. 7-40). The seal ring (10) eon be removed if required. 

lnspection ......... 
Al I component parts should be careful ly cleaned in kerosene or wh ite spirit before 

inspection. 

Exam ine the gear teeth for wear or scoring. lf there is scoring, the gears do not seal 
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sufficiently for air with the result that the capacity of the pump decreases. Damaged 

gears should be replaced. See under II Assembl ing11 for gear axial clearance. 

The pump housing should not be worn or scored interna I ly. 

lf the pump housing is worn interna I ly this shows that there is excessively great bearing 

clearance. The radial clearance of the bearings should normally be 0.02-0.09 mm 

(0. 000811 -0. 003511
). lf clearance exceeds these values, the bearing bushings and possibly 

also the shafts should be replaced. 

Check that the bearing bush ing flanges are not worn. lf these are worn then the gears 

have excessively great axial clearance. 

Assembl ing 

l. Fit the seal ring in the end with tool WO 1224. 

2. Fit the rear bearing bushings, the packing (6, Fig. 7-10) and the end (5). 

3. Put in the gear (7) with the shafts (3, 11). lnsert one forward bearing bushing at a 

time and then measure the clearance between the gear and the bushing (Fig . 7-41). 

Clearance shou Id be O. 03-0. l O mm (0. 0012-0 .003911
). 

4. Fit both the forward bearing bushings. Fit the packing (8) and the end (1). 

F it the key, the gear and the nut. Lock the nut with a cotter pin . 

F itting 

Fit the vacuum pump in the reverse order to that used when removing. Fill the pump and 

oil lines with engine oil when fitting. 

Co"lPJessed Air-hldraulic Brake Slstem 

Before any component parts are removed from the brake system, al I air pressure must be 

disposed of. The simplest way to do this is to open the valves on the compressed air 

reservoir tanks a few tums. 

The various component parts in the system eon be tested in a special test bench. Various 

models of test benches are available. Figs. 7-42 to 7-44 show three suitable types of 

test bench. 

Under the heading 11 Testing11 for the units concerned (with the exception of Airpak) there 

isa table showing test times and test data. The table contains the information which is 

necessary in order to carry out a test w ith the above-mentioned test benches. On the 

connecting diagrams in the tables there are three groups of valves at the top. These ref er 
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to the types of test bench concerned and show how the valves should be set during the 

test. The following abbreviations are used in the test tables: 

B = Bosch. BS = Bosch large test bench. Bl = Bosch smal I test bench. Bx = Bendix test 

bench. The sign over 11 8s11 shows the connection of the test bench fil ter. Connections 

for this bench can be otherwise seen from the numbering of the hose connections. For 

Bx, S means closed and Ö means open. The figures there refer to Fig. 7-44. 

Disassembl ing the Airpak Unit . . . . . . . . . . . . . . ... ........ . 
l. Remove al I pressure from the system, loosen the hose connections and pipe I ines 

from the Airpak unit. 

2. Loosen the nut retaining the Airpak on the rear mounting. Loosen the forward 

mounting and I ift down the Ai rpak. 

Testing the Airpak 

The Airpak can suitably be tested in a Bendix test bench. The I ines are connected as 

shown in Fig. 7-45. Do not connect the air hoses until the Airpak has been aiä-ven ted. 

Air-venting the Airpak: 

1 . Close the hydraulic cut-off valve and open the hydrau l ic inlet and outlet valves 

(27 and 28, Fig . 7-44). The fluid .gauge (12) shows if there is sufficien1· brake fluid 

for tes ting purposes. 

2 . Open the air-venting val ve on the-control val ve and opera te the hand pump (30) 

until the brake fluid passing out is free from air bu~bles. Close the air-venting 

nipple . 

3. Air-vent the hydraul ic cylinder in the same way. 

Primary tests: 

These tests are intended to determine the extent of leakage when the Airpak is in its rest 

position. The tests consist of one hydraulic test and one air pressure test. 

Hydraul ic test: 

1. 

2. 

With the valve (11) closed and the valves (27) and (28) open, pump slowly until 

the gauge ( 9) shows 2 kg/ cm2 (28 p. s. i.). Stop for 30 seconds. lf the pressure 

sinks, this depends on leakage in the connections or in the hydraul ic plunger packing. 

lf the pressure does not sink, continue to pump unti I the outl et gauge ( l O) shows 125 

kg/cm2 (1775 p.s.i.). Stop for 1 minute. lf the pressure sinks, pump up again and 

stop for 1 minute. lf the pressure still sinks this depends on leakage either in the 

connections or in the hydraul ic cylinder. Open the hydraul ic cut-off val ve ( 11). 
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Fig. 7-42. Bosch large test bench . 
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I. Compressor drive gear 
2. Oil defleclor 

Stop walch 3. 
4. Oil defleclor 
s. Instrument panel 

6. 
7. 
8. 
9. 

Holder for graphs and tablcs 
Angle orms for allachment 
Bench 

10. 
Drawer 
Cupboard 

11 . Drive unit 

1. Bench 
2. Mounling plate 
3. Holdcr for graphs and 
4. Instrume nt panel 
s. Stop walch 
6. Fil ler 
7. Cut-olf cock 
8. Air-rescrvoir 
9. Connecling hosas 

tables 
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Fig. 7-44. Bendix fest bench for brake system. 

1. Conneclion for compressor 
2. Compressed air regul11for, instrument 2 
3. Cuf-off valve for compressed air container 4 
4. Compressed a ir gauge No. 1 
5. Compressed air gauge No. 2 
6. Conslanf vacuum gauge 
7. Conlrol vacuum gauge 
8. Swilch for lighting 
9. Hydraulic inlet pressure gauge 

10. Hydraulic outlef pressure gauge 
11. Hydraulic cul-off valve 
12. Conlrol sighl glass for brake fluid 
13. Compressed air gauge No. 3 
14. Compressed air gauge No. 4 
15. Connecfion for consfanf vacuum hose 
16. Connecfion for compressed air hose No. 
17. Conneclion for compressed air hose No. 2 
18. Conneclion for conlrol vacuum hose 
19. Conneclion for compressed 11ir hose No. 3 
20. Conneclion for hydraulic hose, inlet 
21. Connecfion for compressed air hose No. 4 
22. Connecfion for hydraulic hose, outlef 

23. Cut-off valve for vacuum 
24. Cut-off valve for compressed air g11uge No. 1 
25. Swilch for vacuum pump 

26. Cut-off valve for compressed air gauge No. 3 
27. Hydraul ic inlel valve 
28. Hydraul ic outlel valve 
29. Cul-ofl valve for compressed air gauge No. 4 
30. Hydraulic hand pump 
31 . Tool box 
32. lnspeclion cover 
33. Cut-olf valve for compressed air 

Fig. 7-45. Testing lhe Airpak. 



Air pressure test: 

Open the air valve (24) until the gauge (4) shows 6.5 kg/cm2 (92 p.s.i.) ond then 

close the valve. The pressure should not sink more than 1 kg/cm 2 (14 p.s.i.) in 15 

seconds. lf it sinks more, the Airpak need reconditioning. 

Operating test : 

Af ter having tested the Airpak in the rest position, an operating test is carried out. 

This consists of two parts. 

l. A check of the hydraulic inlet and outlet pressures at the moment when the control 

valve opens (the so-called opening point). 

2. A check of the hydraulic inlet and outlet pressures when the brakes are ful ly 

appl ied. 

lnlet and outlet pressure at the opening point: 

1. Close the hydroulic cut-off valve (11) and open the inlet and outlet valves (27 and 

28). Open the air valve (24) until the gauge (4) shows 6.5 kg/cm2 (92 p.s.i.) . 

Open the val ve (26). 

2. Pump up the pressure until the air valve in the Airpak just begins to open. This 

hoppens when the control gauge (13) begins to show an increase. 

3. Read off the inlet pressure. It should not exceed 3.5 kg/cm2 (50 p.s . i.). 

lnlet pressure and outlet pressure when brakes are fully appl ied: 

l. Continue to pump up the pressure un t il the check gauge shows 6.5 kg/cm
2 

(92 p . s . i.), 

that is to say the same pressure as the gauge (4). The air valve is then ful ly open. 

2. Read off the gauges 9 and 10. The inlet pressure should be 14-15.5 kg/cm2 (199-

220 p.s.i.) and the outlet pressure 105-120 kg/cm2 (1491-1704 p.s.L). 

H igh pressure test: 

When the valve (24) is closed, air leakage at the above-mentioned pressure should not 

exceed 2. 5 kg/ cm2 (35 p. s. i.) du ring 15 seconds . 

Pump up the inlet pressure to 16 kg/cm
2 

(227 p . s.i.). The hydraulic gouges (9 ond 10) 

should not show ony noticeable decrease. lf they do show decreose, the Airpok unit must 

be reconditioned. 

Return to rest position: 

Open the air volve (24) and the hydroul ic val ve ( 11) slowly. The hydroul ic gouges and 

the check gauge should then return to 0 . 
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Check of relief valve: 

1. Disconnect the hydraulic outlet line. The valves should remain in the same 

position as the previous test. 

2. Operate the hand pump so that brake fluid runs out freely from the Airpak outlet 

connection. 

3. Move the hydraul ic inlet I ine from the in let connection to the outlet connection. 

4. Operate the hand pump and make sure that brake fluid runs out freely from the 

hydraul ic inlet connection as in operation 2 above. 

lf a small amount of brake fluid runs out or if no brake fluid at all runs out, this depends 

upon the fact that the relief valve is not opening properly. Remove it. 

Disassembl ing the Airpak Unit .......................... 

l. Remove the pipe between the control val ve and the cy l inder. Mark the cylinder 

and the end as wel I as the control va l ve and the end. Remove the I arge screw 

plug, packing and spring from the end of the control val ve housing . Remove the 

six balts in the cover, I ift off the housing and take out the return spring, the 

diaphragm system and the lock washer. 

2. When disassembling the diaphragm, the hex nut is clamped in a vise efter which 

the diaphragm rod is removed with the help of a tool in the rod hole. 

3. Fit the pressure cylinder end section in a vise, loosen the large lock nut and the 

compressed air cylinder attach ing bol ts and remove the cylinder and the compressed 

air plunger. 

4. Fit the large hex nut on the compressed air plunger in a vise. Place the end of the 

plunger rod in the plunger hole and compress the return spring. Retain the spring 

5. 

6. 

in the compressed position by hooking on 2 clamps mode in accordance with Fig. 

7-46. Remove the hydraul ic pressure cylinder from the end. Move up the lock spring 

and remove th~ hydraul ic plunger lock pin and the plunger. Remove the clamps, 

the cylinder end return spring and the plunger rod. 

Remove the lock ring from the pressure cylinder plunger and take out the reta i ner, 

the spring and the ball. The moveable yoke should not be removed. lf the plunger 

packing is damaged it should be removed from the plunger. 

Fit the hydraul ic pressure cylinder end section in a vise and remove the cylinder w ith 

the help of the flat surfoces on the cylinder. Remove the return val ve lock ring but 

remember that the washer is spring-loaded. Work will be facilitated if a Bendix 

lock ring tool T-25277 is used. Remove the return val ve. 
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7. Secure the cylinder end and loosen the control valve plunger sleeve with the 

help of a right-angle wrench. Remove the plunger and packings. 

8. Remove the hydraul ic pressure cylinder packing from the cylinder end and then 

take out the lock ring, the lock washer, the packing sleeve, the plunger ring 

packing and the lock washer. When removing the pi unger rod packing, screw a 

1/ 411 pipe thread pin in the packing and then drive it out through the cylinder 

end while a tool is inserted from the opposite side of the end. 

9. lf the compressed air plunger packing or any other component part is damaged, 

the nut is loosened and component parts a re separated. Since the plunger is 

sensitive to scoring, it is best to tens ion the nut in a vise and then turn the 

pi unger. 

lnspection of the Airpak 

Before inspection, all parts shou ld be carefully c leaned. Parts mode of rubber and 

parts that come inte contact w ith b rake fluid may only be cleaned with alcohol. Other 

component parts can be cleaned with kerosene or white spirit. 

Examine all parts for wear and damage . Damaged or worn ports should be replaced . Be 

particularly careful whe n examining the p lunger packings. 

Assembl ing the Airpak 

Use new packings when assembl ing. See. F ig. 7 - l 2 . 

1. Assembly of the compressed air plunger is facilitoted by using the assembly ring 

(Bendix SER 429). F it the assembl ing ring on the work bench ond then loy in the 

plunger pocking with the folded side upwards and the plunger washer with the 

concave side downwards. Clip off the lubricating felt to the right length and then 

lay it in aga inst the inner I ip of the plunger packing. Rol I up the tension band 

and fit the inside of the lubricating fe l t w ith the grip points upwards and the 

junction at the formed part of the spr ing under the clamp wh ich is near the opposite 

end of the spring. Fit the plunger wa she r w ith the recess in· the washer above the 

formed end of the spring. Put the assembl y ring with the p lunger parts over the 

threaded center bolt of the plunger and screw on the nu t . Tighten the nut byclamping 

it in a vise and turning the plunger . Avoid damaging the plunge r or packing. 

2. F it a new packing and seal ring in the cyl inder end. Th e I ip on the seal ring should 

be turned to face the packing. Fit th e guide washer wi th the bevel led side nearest 

the packing, the plunger rod pa cking wi th the flat side towards the guide washer 

and the packing retainer with the recessed side nearest the packing. Fi t the stop 

washer and lock ring as well as the outer packing. Dip the plunger packings in 
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broke fluid and fit them on the control volve plunger with the I ips away from each 

other. Note. The pocking wh ich is marked w ith the red spot should be on the hole 

side of the plunger. lnsert the plungP.r and packing in the plunger sleeve from the 

threaded side. Fit the packing and plunger sleeve and then tighten the plunger 

sleeve with a right-angle wrench. Fit the lock ring. 

3. F it the hydrau I ic pressure cylinder end section in a vise. lnsert the return val ve, 

spring and washer. The narrower end of the spring should be turned to face the 

valve. Compress the spring and fit the lock ring in its groove. Screw in the 

air-venting nipple, lay in a new packing and then fit the pressure cylinder in the 

end section. 

4. Fit the relief valve components in the plunger. Dip the plunger packing in brake 

fluid and fit it on the plunger with the packing lip turned towards the relief valve. 

Tighten the nut on the compressed air cylinder plunger in a vise. Fit the lock ring 

end of the plunger rod in the plunger recess and fit the large washer on the plunger 

rod w ith the concave side upwards. F it the return spring wi th the narrower part 

towards the washer. Guide the cylinder end careful ly over the pi unger rad, compress 

the return spring and hold it in a compressed condition with the help of clamps, 

Fig. 7-46. Fit the hydraulic plunger on the plunger rod and insert the lock pin. 

Check that the lock pin is retained in its position by the spring. SI ide the hydraul ic 

pressure cylinder careful ly over the plunger and screw the cylinder into the end as 

long as you eon by hand. Remove the c I amps. 

5. Dip the compressed air plunger in Bendix Vacuum Cylinder O il. Smear the cylinder 

as wel I with a th in layer of oil. F it a new packing in the groove on the cylinder 

end. Place the plunger on the end of the plunger rod and fit it in the compressed 

air cylinder. Align the cylinder and end with the help of the marking. Attach the 

end with bolts, washers and nuts. Screw in the hydraulic pressure cylinder so thot 

the distance from the end section outer part to the end attach ing nuts is about 1 90 

mm (7. 1/211
). Then al ign the cylinder so that both the air-venting nipples are in 

6. 
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I ine. Tighten the lock nut. 

Fit the nut, washer and diaphragm on the diaphragm rod. The flat side of the washer 

should be nearest the nut and the concave side of the diaphragm should be nearest 

the washer. lnsert the tool through the hole of the rod and tighten the nut . . Lay in 

the spacer washer in the recess in the end with the flat side outwards. Screw in a 

pair of attaching bolts from the opposite side where they serve as guide pins. Fit 

the diaphragm onto the bolts and fit the spring with the narrower end towards the 

diaphragm. Fit the val ve housing in accordance with the markings and screw in 

the attaching bolts and washers. Fit the spring with the narrower side towards the 



air valve and screw in the union. Fit the pipe between the control valve and 

the compressed air cylinder. 

Fitting the Airpak Unit 

Fitting is carried out in the reverse order to that used when removing. After fitting, 

fill the compressed air cylinder with oil. This is done by removing the plug in the end 

of the cylinder and filling Bendix Vacuum Cylinder Oil to the level when oil will run 

out through the hole. During lubrication, the engine should be switched off and the 

Airpak unit should be in the released position. 

Yalve Check 

Check (cleaning) of valves should be carried out when required or efter every 10.000 

km (6000 miles). 

1. Release pressure on air system. 

2. Loosen compressed air pipe at compressor . 

3. Remove bol ts and I ift off cylinder head. Be sure that the cylinder head gasket is 

not damaged. 

4. See pages 7-25 to 7-30 for disassembly, inspection and assembly of cylinder head 

and valves. 

5. Clean top of cylinder block and gasket. See that gasket is not damaged. A damaged 

gasket must be replaced by a new gasket (of recommended type) 0.7 mm (0.02811
). 

6. Place gasket on cylinder block and bolt down cylinder head. Begin with the two 

central bolts but do not tighten them before the outer bolts have been partially 

tightened. 

7. Screw the compressed air pipe to the connection marked II Druck". Only meta I 

washers may be used to sea I the compressed air p ipe. 

Oil lnlet Valve Check .................... 
Check (cleaning) of the oil inlet valve should be carried out after every 20.000 km (12000 

miles). 

1. Remove al I dirt round oil inlet val ve. 

2. Loosen oil pressure line and take out the spring (47, Fig. 7-14). 

3. Screw out the val ve holder bol t (43) from the crankcase. Remove the val ve (48). 
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4. Clean and inspect all components. lf any are damaged, replace with new ports. 

5. Screw home val ve holder bol t. Inser! val ve. Rota te compressor crankshaft and 

measure travel of valve. It should be 0.8-1.6 mm (0.0032-0.063"). Fit spring 

and connect oil pressure line. Check by storting that the connection does not leak . 

Replacement of Seal Ring for Crankshaft ................................... 
1. Loosen pulley belt tensioner and remove belts from compressor pulley. 

2. Remove nut (1, Fig. 7-13) and spring washer for belt pulley (2). Remove pulley 

with help of puller SVO 2002. See Fig. 7-47. Remove key (3). 

3. Remove forward cover (5). Use screwdriver. Check that the shaft is not scratched. 

4. Replace seal ring (4) in crankshaft- cover . Usa sealing agent between the cover 

and the ring, 

5. Fit crankcase cover with help of tool V 392. 

6. Fit key, pulley and spring washer. Tighten nut. 

7. Fit pulley belts and tighten tensioner. When the tension is correct it should be 

possible to move them obout 5 mm ( 1/511
) at a point half-way between the tensioner 

pull ey and the compressor pulley. 

Remov ing the Compressor 

1. Release pressure on system. 

2. Release belt tensioner and remove belts from compressor belt pulley. 

3. Clean thoroughly round the compressed air connection and the oil pressure pipe. 

Loosen both pipes and insert protector plugs. 

4. Loosen the oil overflow pipe. 

5. Remove the·fou-r bolts holding the compressor and lift it up. 

6. Clean compressor thoroughly on the outside. Remove the plug (49, Fig. 7-14) ond 

drain remaining oil. Wash compressor house interna I ly with diesel oil. 

Disassembl ing the Compressor ......................... 
1. Remove nut and spring washer for the pul ley and draw off pul ley. Use pul ler SVO 

2002 as shown in F ig. 7-47. Remove the key (3, F ig. 7-13). 

2. Loosen the six bolts (18) holding the cylinder head and lift off. Make sure that the 

cylinder head gasket is not damaged. To take apart cylinder head see Page 7-25. 
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Fig. 7-47. Removing lhe pulley. 
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Fig. 7-48. Removing the bearing. 

'VOLVO 
2090::> 

Fig . 7-49. Removing lhe valve housing. 
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Fig. 7-50. Removing lhe valve seat. 
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Fig. 7-52. Connecl ing rod bushing. 
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Fig. 7-53. Fitling lhe needle bearing. 

Fig. 7-54. Filli ng lhe crankshafl. 
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Fig. 7_55:,. ;. Filling lhe cyl inder block. 

VOLVO 

20919 

Fig. 7-56. Filter and l ire inflation device . 



3. Screw out valve holder bolt (43) for oil inlet volve. Disassemble the valve. 

4. Mark the front edge of the cylinder with one punch mark and the front edge of 

the pistons respectively with one and two marks. 

5. Loosen the bolts (42) which hold together the cylinder and crankcase. Lift off 

the cylinder. Take great care that the gasket, pistons and pi ston rings are not 

damaged. 

6. Remove one lock ring (30) on each piston, press out the piston pins and I ift off 

the pistons from the connecting rods . Mark the front of the connecting rods 

and 2 w i th c ha I k . 

7. Remove piston rings from pistons. Place them in order, one on top of the other in 

the same order that they ore removed from the pi stons. Use piston ring pi i ers. 

8. Remove the forward cover (5), the rear cover (34) and both lock rings (6 and 37). 

Use a screwdriver. 

9 . Apply pul ler EFSV 9 and draw out the rear and forward bal I bearings (35 and 7) as 

shown in Fig. 7-48. See tha t the connecting rod ears are not damoged by the 

projection in the bottom of the housing. 

10. Remove the lock ring (38) and the spacer washer (39) for the rear connecting rod. 

Then I ift the crankshaft forwards and the connecting rod (33) backwards. Col lect 

the needle bearing ro I I ers (40) . There a re 42 of these. 

11. Remove the lock ring and the spacer washer for the forward connecting rod. Lift 

the crankshaft backwards. The forward connecting rod may now be I ifted out 

forwards. Col lect the needle bearing ro I I ers. There are 42 of these. Do not mix 

them with those from the reor bearing. 

12. Clean all parts thoroughly with the exception of the cylinder head. Use diesel oil. 

Cl eon in order bal I bearings, needle bearing rollers, pistons and rings, piston pins 

and oil val ve. 

Cylinder head: 

1. Loosen screw caps (24) from the cylinder head. Remove the upper springs (25) and 

valve housing (23) for the outlet volves. 

2. Remove val ve disk (21) and spring (22) from outlet val ve housing by pressing in val ve 

disk and tilting it. 

3. Screw out the val ve housings ( 12) for the inlet valves from the underside of the 

cylinder head. Use tool EF 8444, Fig. 7-49. Remove the springs (13) and the valve 

disks(14). 7-25 



4. lf required remove the valve seats (19 and 15). Use EF 8521 for inlet valve seat. 

See Fig. 7-50. 

5. Clean cylinder head and valve components thoroughly. 

lnspection ......... 
Crankcase: 

lnspect cronkcase for cracks. Cracks eon lead to oil leakoge ond eon weaken the 

compressor mounting. A crocked crankcase must be replaced. Metol woshers for the oil 

droinage plugs to be replaced if damaged. 

Bal I beorings: 

Bal I bearings which are so worn that they ore obviously loose must be replaced by new. 

Bal I bearings showing si ightly tarnished patches on bal Is and bal I races but otherwise 

undamaged need not be replaced. lf there ore indentations on bolls or boll races, pore 

marks or other damage on the bal I retoiners, the bearing must be replaced. 

Crankshaft and connecting rods: 

Check careful ly the connecting rod beorings on the cronkshoft as wel I os ro I I ers, spacer 

washers, lock rings and the bearing surfaces on the connecting rods. Beoring races should 

not be dented, cracked, scratched and there should be no oval pressure points. lf such 

damage exists then the crankshaft and/or connecting rod must be replaced. lf ony of the 

rollers are broken or damaged in other woys then al I the rollers in the bearing in question 

must be replaced. A whole new beoring eon be fitted insteod of seporote rollers. The 

lock ring should not be distorted or so stretched that it does not meet properly around the 

shoft. 

Af ter the above-mentioned eon tro I and possibl e replacements, the connecting rods are 

reossembled with their bearings on the cronkshaft. The needle bearing consists of 42 of 

these ro I I ers which have a diameter of 3 mm (0. 11811
). F it the spocer wosher ond lock ring. 

Clamp the crankshoft between copper jows in a vise ond check lateral play os shown in 

Fig. 7-51. The maximum play 11
0

11 at the upper end of the connecting rod is 0.6 mm 

(0.02411
). Minimum play should be olmost imperceptible (0.1 mm= 0.004211

). lf, on the 

other hand, no play whatsoever may be felt, and this must not be confused with the 

spring effect due to excessively hord pressure, then the crankshaft bearing race must be 

polished with very fine pol ish ing paper. lf the play is too much then a new set of rol I ers 

is tried in the needle hearing. lf the desired result is not och ieved the connecting rod 

and possibly the cra.nkshaft as wel I must be replaced. 
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Examine the eccentric for the oil inlet val ve. Scarred or scratched eccentrics are 

honed and polished with fine pol ishing paper. Af ter such an operation the trave I of 

the valve must always be checked. lf the trave I proves to be inadequate, a new val ve 

stem is used for testing. 

Cylinder head and seals: 

Forward and reor covers must be tight and should press tightly against the crankcase 

when fitted. lf th is is not the case then they must be replaced. 

The seal on the forward end of the crankshaft must be replaced if it does not stretch 

agoinst the shaft or if it hasa scarred contact surface . 

Oil inlet valve: 

The valve must sit tightly on the val ve seat in the val ve holder. Tightness eon be checked 

by blowing from the inlet side. lf it is leaky the val ve and seat are ground w ith fine 

grinding paste. In the case of more serious damage, val ve and/or seat replacement must 

be effected. Val ve trave I is measured when the crankshaft is assembled. T ravel should 

be 0.8-1 .6 mm (0.032-0.06311
) . lf the trave! proves to be inadequate then a new valve 

stem is used for testing. 

Cylinders and pistens: 

SI ide the pistons into the cylinders one at a time and measure the clearance between 

the cylinder and the piston in various positions by using a feeler gauge. The clearance 

at any point may not exceed 0. 1 mm (0.00411
) ~ lf it exceeds this value or if the cylinder 

is scored then the cylinders are ground to the nearest oversize and new pi stons are fitted. 

Grinding to diameters exceeding 71 mm (2 .8011
) may not be carried out. 

Piston rings: 

The si iding and seal ing surfaces of the rings as wel I as the edges must be completely free 

from damage. Rings with pocked, roughened si iding surfaces and otherwise very worn or 

broken, must be replaced. Make sure that the new rings are the right size. Rings are 

available in three sizes for cylinder diameters of 70, 70.5 and 71' mm (2.7511
, 2.77" and 

2.79"). The rings should have an end clearance of 0.2 mm (0.008011
} and should be 

checked with the feeler gauge. lf clearance is too small, one end of the ring is filed down. 

Piston pins and connecting rod bushings: 

Examine the piston pins. The best way to do this is to check it at the same time as the 

connecting rod. Hold the pi ston firm ly when it is fitted onto the connecting rod and try 

to push the connecting rod lengthwise. The free play here may not exceed 0.1 mm (0.00411
). 

lf the play is greater than this value it must be determined whether it is the piston pin 

that is worn or else the connecting rod bushing. The piston pin is not usually wom at the 
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ends so that they eon be used to check wear in the bushing. lf the play is relatively 

!arge then it is usually both the bushing and the pisten p in which need replacing . 

See II Replacement of Connecting Rod Bush ing11 below . 

Cylinder head and valves: 

Examine the cylinder head careful ly . The recess in the cylinder head must be domple tely 

free from carbonised oil. lf cracked, the cylinder head must be replaced. 

Examine valve seats. Those with slight damage on the sealing surfaces are removed from 

the cylinder and ground. Grinding is carried out wi th fine grinding paper on a face 

plcl'e. Valve seats with more serious da mage a re repla c ed . 

Valve disks are examined with emphasis on den ts from the seats. lf the dents on any disk 

exceed 0.2 mm (0.00811
) then it is replaced. Disks with shallower dents m.ay be reversed 

and are good for further service. Bent or cracked disks are replaced. 

Valve springs must exert the required tension. Springs which have become brittle through 

overheal"ing, become twisted, 11 tired11 or broken are replaced. 

Gaskets: 

Check the cylinder head gasket and gosket between the cylinder and the crankcase. lf 

these are in the least damaged and allow leakage of ai r o r oil, they must be re placed by 

new gaskets of recommended type. 

Repla::ement of Connecting Rod Bush ing 

1. Press out the old bushing in a press using tool EF 8515/2 a nd ring EF 8515/3. Press 

in the new ring. Be careful to see tha t the connecting rod i ies flat and that the 

bush ing does not go crooked. 

2. Al ign the connecting rod in a lathe and tum the bushing to the diameter of t~e 

pi ston pin minus O. 1 mm (O. 00411
) i. e. 15. 9 mm = 0 . 627" • 

3. Ream the bushing so that a close running fit is obtained between the pin and the 

bushing. 

4. Drilla lubricating hole and fornt an oil channel as seen ir1 Fig. 7-52 . Carefully 

remove all burr. 

5. Check the connecting rods with pistons fitted in a connecting rod aligning apparatus 

lf not parallel, make sure that the connecting rod bushing is true before straightening 

the connecting rod. A faultily reamed bushing is replaced by a new. 
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Assembl ing 

1. Fit the plugs (49and 50, Fig. 7-13) if they have been removed from crankcase. 

Only meta I washers may be used. Place the crankcase on a clean surface. 

2. Coat the crankshaft needle bearing races with a thin layer of bearing grease 

and press into this 42 rollers on each ball race. Assembly is focilitated if a 

thin metal wire or a rubber band is placed round the rollers as shown in Fig. 7-53. 

3. Pass the forward connecting rod into the crankcase according to the marking and 

I ift in the crankshaft through the rear end of the crankcase as shown in F ig. 7-54. 

Set the connecting rod on the needle bearings an<.! remove the wire or rubber 

band. Fit the spacer washer and lock ring. 

4. Lift the crankshaft forwards and fit the rear connecting rod. Fit the spacer washer 

(39) and the lock ring (38). 

5. Press forward the front and rear bal I bearings into position on the crankshaft 

(bearings 7 and 35). Use tool V 391. Use a finn support for the other end of the 

crankshaft du ring th is operation . 

6. Fit both the lock rings (6 and 37) in front of the ball bearings. Check axial play. 

This should be 0.45-1.25 mm (0.0177-0.049''). 

7. Push in the seal ring (4) into the forward cover. Fit the forward and rear covers 

(5 and 34). Use tool V 392. Water glass is used as seal ing agent. 

8. Fit the pistens to the connecting rods in accordance with the markings. Smear the 

pisten pins with oil. Fit the lock rings (30) on the ends of the pisten pins and ensure 

that they sit correctly in their grooves . 

9. lf the pisten rings have been replaced but end clearance has not been checked with 

the rings mounted on the cylinder, this is carried out. See "lnspection". 

10. F it the piston rings. Use pi ston ring pi i ers and take care to ·ensure that the rings 

are not damaged. Fit the oil ring first and then the three compression rings. 

11. Place the gasket (8) on the crankcase. Oil the pistons ond rings. Piston ring gaps 

are arranged so that they are even ly distributed round the pi ston. None of the gaps 

should be allowed to come in front of the piston pin recesses. 

12. Fit the cylinder block. Use too! EF 8515/1 as shown in Fig. 7-55. Bolt clown. 

the cy! inder block onto the crankcase. 

13. Tighten the oil inlet valve holder (43) on the crankcase. Assemble the valve (48), 

the spring (47) and the stud connection (46). 
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14. Drive home the key (3) in the crankshaft, fit the pul ley, the spring washer and 

tighten the nut ( 1). 

15. Rotate the crankshaft and ensure that it revolves easily in all positions. 

Cylinder head: 

1. lf the val ve sea ts are to be rep laced, the new seats are fitted in the cylinder 

head. Use driver EF 8522 . 

2 . Place the valve disk (14, Fig. 7-13) and spring (13) in the cylinder head. Screw 

in the valve housings (12) for both inlet valves. Do not confuse the inlet valve 

springs with the outlet valve springs. lnlet valve springs are weaker and have 

broader windings. 

3. Assemble the outlet val ve housing (23), sp ring (22) and valve disk (21). The 

valve disk is fitted by ti lting it sideways a t the same tlme as it is pressed down. 

4 . Place the outlet valves in the cylinder head, fi t the upper springs (25), tighten 

the screw caps (24) and washers (26). 

5 . Place the gasket (11) on the cylinder bloc k and tighten the cylinder head with 

the bolts (18). Use only gaskets of recommended type. Tighten the central bolts 

f irst but do not screw these home untii the outer bolts have been partially tightened . 

Compressor Testing 

Af ter repair work has been carried out, al I compressor$ must be checked by test bench 

runn ing . Testing consists of mechanical triol s as shown in test tables and is intended to 

c heck tha t details correspond to constructional cl a:.s if ications and to ensure tha t bolts 

and nuts are properly tightened and fitted with spring washers where required. 

Triol running concerns continuous operation and efficiency test a s shown in the test ing 

l'ob les below and detection of possible noisy runn ing. The efficiency of the compresscr is 

determined by the t ime taken to produce a pressure of 10 kg/cm
2 

(142 p.s.i.) in an 

empty reservoir at the given number of revolutions . Abnorma! thumps and knocking should 

not be audible. 

Compressor connections during testing ore shown by the diagrams in the test tables. 

The test tables show the various test sequences to be carried out as wel I as the test va lues 

for these sequences. 

F itting the Compressor ................... 
The compressor is fitted in the reverse order to that used when removing. 

Use new washers on the oil val ve nipple. The compressed air pipe is attached to the 
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connection marked II Druck11
• Or,ly metal washers may be used on this pipe connection. 

Do not stretch the pul ley bel ts too much. When the tension is correct it should be 

possible to press in the belts about 5 mm (l/511
) at a point half-way between the tensioner 

pul ley and the compressor pul ley . 

Air Cleaner ----------
The air cleaner is cleaned after every 10. 000 km (6000 miles). When roads are very 

dusty, cleaning of the air cleaner must be carried out more frequently. 

Remove the air cleaner from the cylinder by unscrewing. Remove the cap from the 

cleaner. Wash the cap and filter with clean gasoline. lmmerse the filter in engine oil 

and allow to drain. Re-insert the filter and fit the cap with the air intake downwards. 

Filter and Tire Inflation Device 

Cleaning the Filter and Container 

The filter and container should be cleaned after every 10.000 km (6000 miles). Only 

the filter and container need to be removed and this is done in accordance with instructions 

2-5 under the heading II Disassembl ing11 below. 

Removing 

1. Release pressure in system. 

2. Disconnect screw connections and remove fi I ter. 

3. lnsert protector caps and clean filter externally. 

Disassembl ing 

l. Loosen the screw connection (1, Fig. 7-15) and 7-56) with .washer (2) and remove 

the spring (3), washer (4), valve disk (5) and valve retainer (13). Loosen screw 

connection careful ly since there is powerful spring pressure on it. 

2. Loosen the butterfly nut (17). 

3. Unscrew the support pipe (15, Fig. 7-15 and 7-57) and separate the outer filter 

housing ( 14) from the valve housing (6). 

4. Pul l the support pipe out of the filter housing and remove the inner filter housing 

(9) and the filter itself (10). 

5. C lean al I parts in gasol ine. 
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Assembling .......... 
Assembly is carried out in the reverse order to that uscd when disassembl ing. Replace 

damaged or hord gaskets. 

After assembly, test the filter device in accordance with the test table, Fig. 7-59. 

F itting 

Fitting is carried out in the reverse order to that used when removing. The pipe from 

the compressor should be connected to the opening marked II L11
• 

Pressure Re.9!Jlator 

Adjustment when fitted in Truck ..... .. ..................... 
lf the pressure regulator has too h igh or too low cut-in pressures, it should be adjusted. 

An increase in spring tension increases anda decrease in spring tension decreases the 

a ir pressure value. 

1 . Start the engine and allow the compressor to build up air pressure. 

2 . When the pressure regulator has cut in and removed load from the compressor, 

t ramp on the brake pedal a few times so that the pressure decreases. When the 

pressure regulator cuts in again for charging, the pressure on the air pressure 

gauge is read off . 

3. lf this value is higher or lower than 4.8 kg/cm2 (68 p.s.i.) then pressure on the 

regulator spring (21, Fig. 7-16) is adjusted by means of the set screw (24). 

4 . When the cut-in pressure has been adjusted as above, then the cut-out value is · 

reod off. This should normally be about 5.3 kg/cm
2 

(75 p . s.i.). Permissible 

maximum is 5 .6 kg/ cm2 (79 p. s . i.) and the permissible minimum is 5. 0 kg/ cm
2 

(71 p.s.i.). lf too high or too low values are obtained or if the cut-in pressure 

connot be adjusted to 4.8 kw'cm2 (68 p.s. i.) then !he pressure regulator is 

disassembled, cleaned and tested. 

Removing ........ 
1 • Release pressure in system. 

2. Remove pipe unions, I ift out pressure regulator. 

3 . Set in protector plugs and wash pressure regulator thoroughly externally. 
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Te st sequence-r 

I 
Me chanical 
condition 

Il 
Conlinuous 
operation 

111 
Efficie ncy 

IV 
Abnorma) noise 

Test values: 

Te st se quence 

14 

Fig. 7-57. Filter device. 

Conneclion d iagrams 

J24 □ sl 
Bx 

Conneclions as in test Il 

-------·--
Connecl ions as in tes t Il 

Test al 

re v./min. I k /pre:su( re . ) g cm p.s.,. 

15 

VOLVU 
?0970 

Procedure 

Che ck assembly, axial play and 
oil valve lravel . 

8e lore le st ing is comme nced lhe 
o il valve holder is re moved and 
0,3 litre ('h pin!) ol engine oil 
SAE 30 is poured inlo the crank­
case. Thread rubber lub ing onlo 
o il valve nipple. Run compressor 
and adjusl valve lrom 8 6 (8x 17) 
so !hal pressure in lhe air re­
servoir is mai nlaine d conslanl al 
3 kg /cm' (43 p .s.i .). Mete r 8. Al­
te r lesting, re lease air lrom reser­
vo ir. 

j Va lve from 86 (8x 17) is closed. 
Start compressor and measure 

I lilling lime wilh stop watch. 
Meter 8 . 

I Ca rried o u t exactly a s in te st Il. 
liste n care lully lo running sounds. 

_-I ___ _ 

1 

Cle aranco and fe mperafure 

-,------- Axial play on crankshalt 0 .45 
-1.25 mm. (0.0177-0.049" ). 
Oil va lve lrave l 0.8-1 .6 mm. 
(0.032-0.064 "), 

Il 

111 

IV 

1800 

500 

1800 

1800 

3.0 (43) --, - 10 min. 

0-10,0 
(0-142) 

0-10,0 
(0-142) 

3.5-5.0 
(50-71) 

5 min. 25 sec . 
(5.42 min.) 

1 min. 40 se c. 
(1 .67 min.) 

,-- 10 min. I Highest te mp. 180° C (365° F) 

6 min. 5 se.:. Highesf temp. 120° C (248° F) 
(6.08 min .) 

Highest temp. 170° (338° F) 
I 

Fig. 7-58. Test lable for compressor SV / DTK 150 X 2/3. 



Test sequence 

I 
Working 

procedure 

a. Valve opening 
pressure 

b . Flow lime 

Il 
Co ntainer 
leakage 

11 1 
Valve 

leakage 

Conneclion diagrams 

I 24o.29QS 3Q~ 
Bx 

A l'rfll 
liril 

I 24o.Z9[JS 30Öj 
Bx 

Procedure 

The butterfly nut is replaced by a 
similar nul withoul a lhrusl boll. 

B. Thre e -way cock in position A. 
Yalve from B 6 a nd Bx 17 respecl­
ively ope ned a nd compressed air 
allowed lo p ass info vessel B (2 
liters = 122 cu. in.) and Bx (1.5 
lilers = 91.5 cu. in.). Pressure over 
7.5 kg/ cm 2 (106 p .s.i.). Use normal 
bullerlly nul. Pre ssure over 7.5 
kg / cm 2 (106 p.s.i.) 

B. Three-way cock in position A. 
Yalve from B 6 and Bx 17 respecl­
ive ly opened and compressed air 
a llowed lo pass info vessel B (2 
lilers = 122cu.in)and Bx (1.5 lilers 
= 91.5 cu. in.). The valve is closed 
al 5 kg/cm 2 (71 p.s.i .). 

B. The lhree-way cock is lurned 
rapidly lo position C. 

Bx. Close 33 and open 24. When 
lhe air is passed oul, 2 is opened 
qu ickly. 

B. Three-way cock in posit ion A. 
Yalve from B 6 and Bx 17 respecl­
ively opened and compressed air 
allowed inlo vessel B (2 liters = 
122 cu. in.) and Bx (1.5 liters = 
91.5 cu. in .). Al 7 kg/cm2 (99 p.s.i.) 
lhe valve is closed. 

B. Three-way cock in position A. 
Valve from B 7 and Bx 21 respecl­
ively closed. Valve from B 6 a nd 
Bx 17 respeclively opene d and 
compressed air allowed info vessel 
B(2 lilers = 122 cu.in.)and Bx (1 .5 
liters = 91.5 cu. in .) respeclive ly . 
Al 7 kg/ cm2 (99 p .s. i.) lhe valve is 
closed. 

-- ---------
Test values : 

Test sequence I 
1a 

I 
1b I 

I• -

I 
2 

---
3 

I ---

Test value I Test vessel 

The valve should open for pressures exceeding 7,5 kg/cm2 

I (106 p.s.i.). 

Pressure fall from 5 lo 0 kg/cm2 (71--0 p .s.i.) in less !han I 
I 

Wilh21 ilers = 122cu.in. lesfvessel. 

-
2 seconds. 

- - --------

l ~~- liter: = 122 cu.- i~ . +~if:r I Permissible pressure fall during 
kg/cm2 (106-90 p .s.i.). 
----------

Permissible pressure fall du ring 
kg/cm2 (99-96 p.s.i.). 

3 

3 

minules from 7.5-6.8 
__________ __, __ (_6_1 _c_u_._ in.) fest vesse ls. -1 

I 
minules from 7 .0-6.8 Wilh 1 liter+ 1 liter (61 cu. in. = 61 1 

cu. in.) fest vessels. _ _ ____ _,.!. _ _______ _ _ _ _ _ __ _ 

Fig. 7-59. Test table for fi l ter and lire inflation device SV/DFB 1/2. 



Disassembl ing 

l. Remove the protector plugs. 

2. Remove the flange (29, Fig. 7-16 and 7-17) and screw out the set screw (17). 

3. Loosen the plug (14), remove the spring (13) and the idler valve (16). See Fig. 

7-60. 

4. Loosen the plunger cover (7), plate (6) and washer (8). Remove the plunger (2), 

the gasket (5), washer (4) and pi unger spring (3). See F ig. 7-61 . 

5. Loosen the plug (10), remove the spring (9) and check the valve (12). See Fig. 

7-62. 

6. Loosen the screw cap (22) and remove the bushing (25), the spring (21), the 

control val ve (20) and the val ve disk (27). See F ig. 7-63. 

7. Wash all parts with clean gasoline with the exception of those mode of rubber . 

Blow body channels clean with compressed air. 

lnspection 

The inspection is primarily concerned with a check of the valve disks, plunger gasket, 

bel lows and springs. 

Check first the idler and check valves. lf the sealing surface on any of the valves is 

damaged then the val ve must be replaced. SI ighter damage may be repa i red by grinding 

with emery paper on a flat surface. For damaged valve seats use reamer EFSY 1. Do 

not remove more material than required to ensure flat surfaces. 

Examine the control valve bellows and control valve disk. The bellows must not show 

any signs of cracks. lf there are cracks it must be soldered or replaced. The valve disk 

is replaced if it shows any damage on the surface in contact with the seat. In case of 

si ighter damage it should be removed from the bel lows and ground with emery paper on 

a flat surface. 

Check the plunger gasket in the housing. It should press well against the sides all round. 

Wom, scratched or in other ways damaged gaskets are replaced. 

Check springs. Crooked or II tired" springs (compare with new) must be replaced. 

Examine gaskets and washers and replace any which may be damaged. 

Check that the body is well cleaned and that valve seats are free from damage. Deeply 

scratched valve seats must be levelled. 
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Assembling .......... 
The pressure regulator is assembled in the reverse order to that used when taking apart. 

Ensure that the chec.k valve spring (the weaker) is not confused with the idler valve 

spring (stronger). 

Grease the plunger gasket, valve stems and screw threads sparingly. Use Bosch grease 

F t 1 v5. 

The pressure regulator is tested in operation af ter assembly. 

T esting of Pressure Regulator ......................... 
The pressure regulator is tested with emphasis on the cut-in pressure. The cut-out pressure 

is obta i ned automatical ly. The difference between the cut-in pressure and the cut-out 

pressure deterrnines the idl ing time. ldl ing time in the table Fig. 7-65 concerns a test 

arrangement with a 40 liters (1.41 cu.ft.) air container. Fora 60 liters (2.12 cu.ft.). 

or 80 I iters (2. 82 cu. ft.) holder mul tiply idl ing time by 1 . 5 and 2 respectively. 

F itting 

The pressure regulator is assembled in the reverse order to that used when removing. 

Be careful to see that no dirt comes into the air pipes during assembly. Ensure that al I 

pipe junctions are properly tightened . 

Anti-freeze Pume 

~ 

Removing 

1 . Release pressure in system. 

2. Screw out pipe unions, I ift out anti-freeze pump. 

3. Fit protector plugs and dra in remaining anti-freeze medium. Reploce cover and 

clean anti-freeze pump thoroughly externa I ly -. 

Disassembl ing 

1. Remove the cover with push rod ( 1, F ig. 7-19) and gosket (2). 

2. Remove the lock -ring (3) ond the wosher (4) from the plunger. Lift off the spring 

(5). 

3. Screw out the pump housing (8) from the valve housing (13) and lift it out with 

the washer ( 11), bowl (7) and wosher ( 12). Remove the pi unger (6) and strainer 

( 9) from the pump housing. 
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VOLVO 
20862 

Fig. 7-60. Removing the idle r va lve. 

Fig. 7-61 . Re moving the plunger. 

VOLVO 
20863 

VOLVO 
20864 

Fig. 7-62. Re moving the che ck va lve . 

77 25-e 
VOLVO 
2nP1, ~ 

Fig. 7-63. Re moving lhe conlrol valve. 



Test sequencc , -----~- - -
Procedure Test value 

Tighlness 

a . Bowl 

b. Valve 

c. Plunger and 
cylinder 

Il 
Operation 

---------:------

Fill anti-freeze pump with aboul 150 cm> ('/• pint) of Bosch 
oil OL 24VI, secure cover, till pump sideways and revolve 
il. Do not till the pump so much that oil runs out between 
the plunger slem and lhe lid. 

Connecl anli-freeze pump -F 
os shown in diogram. -
Open val ve I rom B6 (Bx 17) 
and let in compressed air 
lo II pressure ol 6 kg/ cm2 

(85 p.s.i.) info test con­
tainer B 1 liter (61 cu. in.) 
Bx 1.5 liters (91.5 cu . in.) 
alter which lhe valve is 
closed. 
D shows lhe connecfor 
housing . 

7 -+ l24QS 3QÖj 
Bs 101 Bx 

Bl 

Pump lhe push rod aboul 5 limes and th e n load il wilh 7 
kg (15½ lbs.). Measure position of push rod. 

1 Carefully remove p lug from outlet nipple and place a vesse l 
under. Close inlet nipple and depress the push rod se vera l 
limes till oil runs out through the outlet nipple. 
Whcn the oil has ce ased running, depress push rod as far 
as it will go 10 limes and measure the amounl of oil which 
runs oul. 

Oil should not run oul af lhe 
edge of lhe cover. 

Pressure fall during 1 minute is 
not lo exceed 0 .2 kg/cm2 (6.0-5.8 
kg/ cm 2) = 2.8 p.s.i. (85.3-82.5 
p .s. i.) wilh a 1 liter container 
(61 cu. in.). 

The push rod should not move 
down under lhe in fluence of the 
weight during 1 minu le . 

Alter 10 strokes lhe amounl of 
oil should be al least 15 cm> 
(½ Il. oz.). 

Fig. 7-64. Test lable for anli-freeze pump SV/ DFP 250 H 2/ 1. 



4. Screw out the plug (18), remove the spring (16), valve guide (15) and valve 

disk(14). 

5. Wash all parts. 

lnspection 

lnspection is concerned mainly with the valve disk, valve seat and plunger washer. 

Check the valve disk, the sealing surface of which must be absolutely flat. Damage may 

be repa i red by grinding with emery paper mounted on a flat surface. Check the val ve 

spring. It must no be crooked or 11 tired11
• (Compare with a new spring). Replace damaged 

springs. 

Examine piston washer and body of piston . A worn washer is replaced as is also a badly 

scratched piston body. 

AssemQI ing 

The anti-freeze pump is assembled in the reverse order to disassembly. 

The pump is tested after assembly. Testlng is carried out as shown in the test table (Fig. 7-64). 

Fitting . · . . . . . . .. 

The anti-freeze pump is fitted in the reverse order to that used when removing. 

Ensure that a good seal is obtained at every connection. Replace damaged cones in pipe 

unions. 

Fill, when required, with 1/4 liter (1/2 U.S. pint) of anti-freeze. Use a glycol-water 

mixture. See also 11 Anti-freeze Pump" on page 7-4. 

Com_pJessed Air Reservo i r Tanks 

The compressed air reservoirs require no attention other than to drain out the accumulated 

condensation water once a week. Unscrew the bottom plug a few tums. The truck should 

stand as near horizontal as possible. 

Relief valve 

Removing ........ 
1. Release pressure in system. 

2. Loosen pipe unions and I ift out relief val ve. 

3. Apply protector plugs and wash thoroughly externa! ly. 
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Disossembly 

1. Remove the lock ring (14, Fig. 7-20), loosen the union (13), remove the spring 

(12) ond volve ball (1). 

' 2. Loosen the four bolts (9) in the housing. Remove the diaphragm cover (8), thrust 

washer (5), spring (4), thrust plate (3) and diaphragm (2). 

3. C lean components thorough ly and inspect them. Replace diaphragm if cracked. 

Check val ve bal I, seal and spring and replace them if damaged. 

lnspection 

Exomine the spri119 ond val ve bal I for back surge. The spring must have the required 

tension and length. The ball should not be uneven as this might lead to leakage. 

Check the spring and diaphragm for relief operation. The spring should not be crooked 

or "tired". Examine diaphragm for cracks or leaks in the form of scars on the contact 

surface with the seat. 

Worn or damaged parts are replaced. 

Assembl ing 

Assembly is carried out in the reverse order to disassembly . Af ter assembly the relief 

val ve must be adjusted and tested before being re-insta 11 ed in the brake system. See 

fest table, Fig. 7-66. 

Coat parts with a suitable grease such as Bosch Ft lv5. 

Fitting 

The relief valve is assembled in the reverse order to that used when removing. The plug 

marked "H" is connected to the larger air reservoir {2). 
,. 

Piee Unions 

Pipe I ines are connected with each other and wirh the various components in the compresscd 

air system by means of pipe unions. Tightening of cones in pipe unions and assembly in 

general must be carried out careful ly in accordance with the directions below. 

For tightening of the cones on the pipes a special tightening device is used (Bosch EF 8.166 

and EF 8367). The pipe union nipple eon be used. See Fig. 7-67. 

1. Before assembl ing the cones ensure that the length of pipe is about 4 mm (5/32") 

shorter than the distance between the connection points. 

2. Place tightening device (nipple) in a vise . 

3. File pipe ends flat and remove all burr. 
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Test sequence -i---- - Conneclion diagrams 

Pressure 
regulator 
operation 

Il 
Tighlness of 
check valve 

111 
Tighlness of 
guide valve 

IV 
Tighlness of 
idler valve 

r-, r--, -,_.,,, 
I \ } ► ---, ._,-!.--,, I 

: 6-10
1
k4/C112 '~~ ,~ 

I I 
_ .! _,_ __ .!.._ 
I ' '\ I 
I I 

I I 
I \ ,' I 
l __ ..::.c:-- . 1 

VOLVO 
zo ..... 

·E 

~4a 
Bl 

.,,, 

40 L 

u 
Bl 

I 240s Joöl 
Bx 

Connections as in Te st Il 

-E 7 ➔ 
8s u 

BL 

1240s Joöl 
8" 

_I __ 

VOLYV 
:~ 

Test values: 

Test sequence 

Il 

IV 

Te st value 

Lowe sf cul-in pre ssure 4.8 kg/ cm7 (68 p.s.i.). 
Highesf cul-in pressure 5.6 kg/ c m2 (80 p.s.i.). 
Lowe sl idl e r lime 30 seconds. 
Highe st idl e r lime 180 seconds. 

Maximum pressure fall during 3 minules from 3.0-2.8 
kg/cm2 (43- 40 p.s.i.). 

Max imum pressure fall during 
kg/cm2 (64- 61 p .s.i .). 

minule from 4.5-4.3 

Maximum pre ssure fa ll during 2 minufe s from 3.0-2.6 
kg/cm1 (43-37 p .s.i.). 

Procedure I ----, 

Alfer adjusfment of lhe pressure 
regulator af leasf 15 rapid fests 
are carried ouf by closing lhe 
valve from B 7 (Bx 19) and fesling 
with th is va lve open . 
Air container capacify : 
B. 40 liters (1.41 cu. 11.). 
Bx. 15 li te rs (0.53 cu. 11.) 

I 

i 
-I 

Valve from B 7 (B x 17) is opene d . 
Le ! compre sse d a ir info conta iner 
B 1 liler (62 cu. in.). Bx 1.5 liters 
(91 cu. in.). 
Pressure 3 kg/cm2 (43 p .s.i.). 

As in Test Il. 
Prc ssure 4 .5 kg/cm7 (64 p .s.i.). 

Valve from B 6 (Bx 17) is ope ned. 
Compre ssed air is le l info fest 
containe r B 1 lite r (62 cu. in.). 
Bx 1.5 li te r (91 cu. in.). 
Pressure 3 kg/ cm7 (43 p.s.i.). 

Test container 

40 lite rs conlai ne r (1.41 cu. It.). 
For ra p id test 1 lite r (61 cu. in.) 

1 lite r conta ine r (61 c u. in.). 

lite r conta ine r (61 cu . in.). 

lile r container (61 cu. in.). 

l 
I 

I 
I 

J 
I 

-' 

Fig. 7-65. Test table for 'pressure regulator SVVE 23/SZ. 



-----.--------------
Test sequence 

Relief and 
check valve 

lighlness 

Il 
Relief action 

111 
Back surge 

+ ✓ 
Bs 

VOLVO . 
20&7'9 

+ 

BG 
Bx 17 

-F 

\IOL\/0 
t:007J 

Connecfion diagrams 

u 
Bl 

40 L 

6-10 KG/CH2 

j24o.29QS 
Bit 

A~ 

~ 

40 L 

6-10 KG (112 

Connecf ions as in Test I 

3□ öl 

D~ 

liiHiil 

Procedure 

B. Three-way cock in position A. 
Valve from B 7 (Bx 21) closed. 

Valve from B 6 (Bx 17) o pened 
and compressed a ir lel in lo a 
pressure of 3 kg/cm' (43 p .s.i.) 
alter which fhe valve is closed. 

Leif-hand meter. 

8 . Three-way cock in posit ion A. 

Valve from B 6 (Bx 17) opened 
and compressed a ir lef in . 

Pressure 4-5 kg / cm 2 (57-71 
p .s.i.). 

8 . Three-way cock in position A. 
Valve from B 7 (Bx 21) closed. 

Valve from B 6 (Bx 17) opened 
and compressed air lef in fo a 
pressure of 5 kg/cm' (71 p.s.i.). 

Bolh meters, close valve. 
Three-ways cock rapid ly changed 
lo position D. 

---------'---------------·-------- -----'------- - --------~ 
Test values: 

Tes t sequence Test value Test container 

------~~------------------------ -----!---------- -------, 

Il 

Press ure fall during one minute should be 0.3 kg/cm1 (3.0-
2.7) =4 p .s.i. (42-38). 

Re lief action af 4.2-4.5 kg/cm' (60-64 p.s.i.). 

Equal and simulfaneous pressure fall on bofh sides from 5 to 
0 kg/cm' (71-0 p .s.i.). 

1 liter fest container (61 cu. in.). 

Fig. 7-66. Test table for Bosch relief valve SVVE 22/22. 



4. Thread nut and cone onto pipe and coat cone wi th grease. 

5. Press pipe and cone against tightening device (nipple) and tighten nut properly 

with a wrench . 

6. Loosen nut and connect pipe to corresponding point on other member by using 

pressure ring and washer. 

Hand Control 

Removing 

1. Release pressure in system. 

2. Disconnect screw unions and clamp. Lift out control system. 

1. Disconnect the four attaching bolts and separote the cover from the housing. 

2. Lift out the cam, the spring and the plunger. 

3." Unscrew the bottom plug with compressed air connection (6, Fig. 7-21) and 

remove the valve with spring. 

lnspection 

Check al I parts for wear and damage. Exom ine val ve and pi unger packings very careful ly . 

Reploce these if there are any signs of damage. 

Assembly and fitting ............... ... 
Corry out in reverse order to that used when removing and disassembl ing. 

HANDBRAKE 

Removin9 the Handbrake 

1. Loosen the nuts on the transmission flange. Loosen the center bearing from the 

cross-member and lower the propeller shaft. Remove the brake drum. 

2. Remove the brake spring with special pliers. Lift out the brake shoes (6, Fig. 7-23) 

and the adjuster screw (5). 

3. The fol lowing procedure is only fol lowed if the transmission shoft broke is to be 

completely disassembled . 

a) Loosen the nut and remove the companion flange using a pul ler. 

b) Remove the cotter pin and bol t from the push rod (7). 
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c) Loosen the brake com lever and pul I it out together with the eccentric for 

the broke shoes . 

d) Loosen the bolts and remove the brake bocking plote. 

F ittin_g_ the Hondbrake 

The handbrake is fitted in the reverse way to that used when removing. The brake shoes 

ore fitted as shown in Figs. 7-68 and 7-69. 

Adjustin9 the Hondbrake _ 

The handbrake should start to II toke11 ot the th ird or fourth notch on the quodront. 

Normal ly, only adiustment in points 1, 3 ond 5 below needs to be corried out. But in 

certoin coses, for exomple af ter broke I ining replocement, odiustment in occordance 

with points 2 and 4 moy be necessory. 

1. Jack up truck and block up reor oxle. Check thot handbroke lever is in releosed 

position (right forward). 

2. Loosen push rod (7, F ig. 7-23). 

3. Expand broke shoes with screwdriver os shown in Fig. 7-70 until broke drum is 

locked. 

4. Adjust push rod length so thot the bolt eon iust be pushed in. 

5. Loosen the adjuster screw so that the brake drum eon rota te freely. 
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