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GROUP 40 GENERAL 

Data 

CLUTCH 
Clutch type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Size •.•...............•....•. . ....• .. •.. . ..... . ... . 
Friction surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Spring type . • . . . . . . . . . • . . . . . • • . . . . . • . • • • . • • . . . • . . • . . . 
Rivets for clutch lining. number ...... • .... . .... ..... ....... 

size .•....... 
Withdrawal lever free play .....•.... 
Maximum permissible taper, thrust plate . 

GEARBOX 

Type designation ............. .. . , .................... . 
Reduction ratios: 

1st gear ....... •.. . .......... . ... .... ............. • 
2nd gear ..............................•.........•. 
3rdgear ..•............ ............. ......... .. ... 
4th gear ..... ....•..•........ .. ..... .. . ....... .... 
reverse ............ .... .. .. . .... ....... .. ..... .. . . 

Shims, hearing - input shaft, alt. ...... .. ................... . 

oover - input shaft, alt. ..... .. . . ..... .......... .. .. . 

cover - hearing. countershaft, alt. . ... ... . .... . .. .. . . . . . 

cover - hearing, output shaft ... •• .... . . .............. 

Circlip, output shaft .............. • •.................... 

Axial clearances, cover - hearing, input shaft .... ..... ... .. .... . 
hearing - input shaft .. . .... ... ............. . 
cover - hearing, countershaft ................. . 
cover - hearing, output shaft . . . . . . . . . . . . . . . . . . 

Oil change quantity .............. . .................... . 
Oil type ...................... . ... ....... .. ....... . . 

Tightening torques 
Nut, output shaft 

Single disc, dry plate 
91/'Z' 
456cm2 
Disc spring 
36 
3.6 x 5.2 mm (0.142-0.205") 
5 mm (0.20") 
0.025 mm (0.0010") 

S418/3ZF 

3.87:1 
2.08:1 
1.39:1 

1 :1 
4.16:1 
0.5-1.5 
(0.020-0.060'' l 
0.4-1 .0 
(0.016-0.039") 
0.5-1 .5 
(0.020-0.060'' l 
0.4,:-1.0 
(0.016--0.039'') 

(in stages 0.1 mm -
0.0039"1 
(instages 1 mm= 
0.0039") 
(in stages 0.1 mm= 
0.0039") 
(insuges0.1 mm• 
0.0039"1 

1.8, 1.9 and 2.0 mm 
(0.071, 0.075 and 0.080'') 
± 0.05 mm (0.0020") 
0.0 :t: 0.1 mm (0.0039'') 
+ 0.1 mm (0.0039"1 
:t: 0.05 mm (0.0020") 
1 .2 litres (2 pints) 
Gear oil API-GL-1 SAE 80 
orSAE 80/90 

140-160 Nm 114-16 kpm = 
101-115 lbftf) 

Nuts, housing pistons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20- 25 Nm (2.0-2.5 kpm ,. 
14-18 lbftf) 

Allen bolts, housing pistons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8- 12 Nm (0.8-1 .2 kpm = 
5.8-8.7 lbftf) 

Bolts, front oover . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22- 25 Nm (2.2-2.5 kpm = 
15-18 lbftf) 

Nuts, clutch casing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41- 51 Nm (4.1-5.1 kpm = 
30-37 lbftf) 

Nuts, auxiliary gearbox - gearbox . . . . . . . . . . . . . . . . . . . . . . . . . 23- 28 Nm (2.3-2.8 kpm = 

17-20 lbftfl 
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C3-series 

AUXILIARY GEARBO,( 

Type designation .................... .. ......... .... .. . 
Reduction ratio: 

Lowgear ... .. .. ........ ... .. .... ...... .. .... ..... . 
High gear ... . ............ . .. .. . .. . ......... . ...... . 

Shims, bearing - rear cover, alt. . ........ .... ......... . .... . 

Cirdip, alt. ........ .. .... .. .. . .... . ............ . .... . 
End play, intermediate gear ..................... . ........ . 

output shaft .... .. .. ....... . ............. .... . 
c:ontrol mechanism flange .... . .. . . . ... . ........... . 
pull rod - cover bott . .......... .. ..... . ......... . 

Oil change quantity . .. ...................... . ....... .. . 
Oil type . ...... . . ... . ...... .. ...................... . 

Tightening torques: 
nut, output shaft 

nut, countershaft 

....... .......... . .................. 

..... . ........ . ...... . ........ .. .... 

PROPELLER $HAFTS 

FD 51 

2.39:1 
1 :1 
0.10, 0.15, 0.35 and 0.50 mm 
(0.0039, 0.0060, 0.0140 and 0.020' 
1.9 and 2.0 mm (0.075 and 0.080") 
0.01-0.05 mm (0.0004-0.0020") 
0.03-0.08 mm (0.0012-0.0031") 
0.1 mm (0.0039") 
approx. 8 mm (0.31") or 5.3 turns 
1,3 litre ( (2,3 pints.) 
Gear oil API-GL-16SAE 80 
or SAE 80/90 

100-120 Nm (10-12 kpm"' 
72-fJ7 lbftf) 
100-120 Nm (10-12 kpm = 
72-87 lbftf) 

Type designation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1300 
Lubricant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Greaw MP 
Tightening torque: 

flange bolts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55-65 Nm (5.5-6.5 kpm • 
40---48 I bftf) 

DIFFERENTIAL CARRIER 

Type designation ...... . .............................. . 
Reduction ratio ........................ . ......... .... . 
Shims, spac:er sleeve-bearing pinion . ....... . ........... . .... . 

Shims, bearing-pinion .................................. . 

Thrust washers, ditt. side gears . . . . . . . . . . . . . . . . . . . . . . . . . . ... 

Oil change quantity .... . ........ . ..................... . 
Oil type ........ .. ............. . ........ . . .. ..... . . . 

40 :2 

EV Il 
2.91 :1 
0.08 mm (0.003") 
0.13 mm (0.005") 
0.25 mm (0.010") 
0.75 mm (0.030") 
0.08 mm (0.003") 
0.13mm (0.005") 
0.25 mm (0.010") 
0.74-0.98 (in stages 0.M mr 
(0.029-0.039") = 0.0016" 
1.5 litres (2,6 pints.J 
Rear axle o il API-GL-5 or 
MIL·L·21058, SAE 80 



C3-series 

Tightening torques: 
pinion nuts: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 280-300 Nm (28-30 kpm • 

202-217 lbftf) 
bolts, crown wheel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80-100 Nm (~10 kpm = 

58-72 lbftf) 
caps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55- 67 Nm (5.6-6.7 kpm = 

40-48 lbftf) 

WHEEL CARRIERS 

Reduction ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Oil change quantity, wheel carrier, front ...................... . 

rear ........... . ....... . .. . 
Oit type: . .... . ........... . ............. . .... . ... . . 

Tightening torques: 
bolts, rear axle casing-wheel carrier housing 

2.06:1 
0.3 litre (0,5 pints) 
0.4 litre (0,7 pints) 
Gear oil API-OL-1 SAE or 
SAE 80/90 

100-120 Nm (10-12 kpm., 
72-87 lbftt) 

front axle casing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100-120 Nm ( 10-12 kpm "' 
72-87 lbftt) 

POWER TAKE-OFF, rear axle 
Reduction rafio ... ... . ............ . . . .. .. .. . ..... . ... . 
Shlms, drivegear .... . . .. ........ . . . . ..... . ............ . 

Axial elearances, duivegear bearing ...... , .................. . 
Tightening torques: 

not, out put shatt . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . 

not, drive gear .. .. . . ..... . .. . .. . . .. .... . ... . .. ... .. . 

POWER-TAKE-OFF 

, :1 

1.25, 1 .30, 1.35, 1.40, 1.60, 
1.65, 1.85, 1 .90, 1.95, 2.00 mm. 
0.03-0.08 l'M1 

100-120 Nm (10-12 kpm • 
n-87 lbftf) 

25-41 Nm (2.S-4.1 kpm .. 
15-30 lbftf) 

Reduction rafio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 :1 
Oil change quantityc . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 0,2 litre 

Tlghtenlng torques: 
bolf, 0utpot shaff . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41-51 Nm 

bolf, front housing and housing half . . . . . . . . . . . . . . . . . . . . . . . . 20-25 Nm 

(0.4 pints) 

(4.1-5.1 kpm = 
30-37 lbftf) 
(2.0-2.5 kpm = 
14-18 lbftf) 

40:3 



C3..series 

The following special tools are required for work on the clutch, gearbox, auxiliary gearbox, differential carriers, 
wheel carriers, power take-off differential carriers, power take-off auxiliary gearbox. 

Power Power 
take,otf tak.-c>ff 

Auxil lary Dlff. Wheel auxiliary diff. 
Clutch Gearbox gearbox carriers carriers gurbox carriers 

1426 Drift X 
1784 Drift X X 
1801 Standard handla X X X X X X 
1817 Extractor · X 
1821 Extractor X 
1845 Press tool X X 

2014 Drift X X X 
2022 Sleeve X X X X X 
2039 Drift X 
2097 Extrac:10r X X 
2116 Puller X X 
2132 Drift X X 
2261 Extractor X X X X X 
1261 Drift X X 
2284 Retainer X 
2291 Drift X 
2337 Drift X 
2370 Extractor X X 

2392 Extractor X 
2395 Drift X X X 
2404 Spanner X 
2413 Drift X 
2490 Drift X 
2520 Stand X X 
2564 Drift X X 
2567 Extractor X 
2584 Sl11e11e X 
2600 Measuring fixture X 
2636 Holcler X 
2685 Adjustlng ring X 
2686 Press tool X 

2806 Drift X X 
2837 Counterhoid X X X 
2841 Socket spanner X 
4030 Extractor X X X 
4090 Extractor X X 
6011 Drift X 

6012 Drift X 
6024 Drift X 
6100 Exuactor X 
6101 Fixture X 
6102 Sleeve X X 
6103 Presstool X 

~ 6104 Drift X 
6105 Drift .x 
6108 Drift X X 
6109 Plate X X 
6110 Steeve X X X 
6111 Sleeve X 

6112 Fixture X 
'- 6113 Measuring tool X 

6114 Drift X 
6115 Drift X 
6116 Drift X X 
6117 Sleeve X 

6120 Guide X 
6122 Ring X X 
6126 Bleeder tool X X 
6128 Spanner X ·x X 
6129 Lifting eyelet X X X 
6131 Guide pin X X 

6133 Gauge X X 
6135 Spanner X X 
6136 Llfting tool X X X 
6137 Lifting eyelet X X 
6140 Fixture X 
6141 Separating bolt X X X 
6145 Centring drift X 
6146 Parallel block X 

~ -R~ . 
·.~•·J ::-.--s-;~ ... .. -.· .. : 
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C3-will 

Description 

The power transmission for the 2-axle vehicle consists 
of a clutch, gearbox, auxiliary gearbox, propeller 
shah sections and a front and rear axle with 
differential airries and wheel carries, see Fig. 40-3. 
In addition to a11 extra rear axle on 3-axle trucks, 
there is a power take-off for driving this rnar axle. 
The description and repair instructions for these 
components are to be found in their mspective 
groups. 

In order to prevent dirt and impurities from getting 
into the evacuation systems in the auxiliary ,gearbox, 
gearbox, front and rear axle casings, evacuation is by 
means of a common hose which runs up to the engine 
compartment, see Fig. 40-4. Extra sealing l1as been 

introduoed betwetn tht englne 1nd clutch •ne and 
the caslng Ml 1n evaCUltlon whlch 11 oor.-.Cltl9d to 
the other evacuation systern, Thl •llne betwNn 1hl 
engine and casing conslsta of I pl11t wlttl two 
washeB, see Fig. 40-5. The plau lt ahuated bffMNn 
the oil sump and the engine block 1nd tht Mlhert ere 
placed between the relnforcing bracklt 1nd tht eump, 
see Fig. 40-6. 

The cylinder for engaging the front wheela and the 
cylinders for operating the differential locks for tht 
front and rear differential carrlers 1re operlted by 
vacuum and for this reason the frame c:ro11membert 
have been utilized as vauum reservoirs, see Fig. 40-7. 

-.vo .. ,. 
Fig. 4()-3. Powtr tranamlulon 
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Fig. 40-5. Requisite sealing between engine and 
gearbox 

Fig. 40-6. Location of seals 
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Fjg. 40-7. Vacuum system 
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C3-series 

G ROIJP 41 CLUTCH 

Description 

The clutch is of the disc-spring type, see Fig. 41-1 . It 
consists of a thrust plate, disc spring and metal casing. 
The disc spring has a double function - partly that of 
a lever when disengaging the clutch and partly that of 
a thrust spring when engaging the clutch. 

Clutching and declutching is by means of the clutch 
pedal, the movements of which are transmitted to the 
clutch via a wire, a lever and a release bearing. See 
illustration 41 -A. 

Fig. 41-1 . Clutch 

Service procedures 

CLUTCH WORK IN VEHICLE 

Adjusting clutch pedal play 

Correct clutch pedal play is obtained by adjuSling the 
release lever, see Fig. 41-2, so that a play of about 
5 mm (0.20" 1, A, is obtained. Play is adju rted by 
moving the clutch wire sleeve by means of the nuts 
( 1 I a t the cl utch casing attachment. 

Fig. 41-2. Clutch lever play 

Replacing clutch wire 

1. Unhook the return spring for the release lever, see 
Fig. 41-3. Disconnect the wire from the lever. 

2. Unscrew the rear nut and remove the wire sleeve 
from the clutch casing. 

3. Disconnect the wire from the clutch pedal. 
Unscrew the nut for the wire sleeve. Remove the 
wire. 

Clutch pedal Brake pedal 

Fig. 41-3. Pedal carrier 

41 :1 



I• thl wire to the clutch pedal Secure the wire 
11Nwt and tlghten up the nut. 

ll'lt tht wire sleeve on the clutch casing and 
tlghttn up the nuts. 

8. Flt the fork to the clutch lever. Adjust the play, 
aee under "Adjusting c:lutch pedal play" . 

Replacing clutch pedal or bushings 

The following description is applicable if it concerns 
either the replacement ai the pedal or of the 
bushings. 

1. Rernove the stop bult, see Fig. 41-4. 

2. Remove the wire and the return spring from the 
pedal. 

3. Remave the nut and the 'washtll" on the pedal 
shaft. 

4. Remove the pedal from the shaft. 

5. Removethe bushings from the pedal and clean all 
parts. 

6. Fit new bushings on the pedal and lubricate with 
universal grease. 

7. F It the spring on the peda I. Pla,::e the peda I in 
position and tighten up. 

8. Hook on the return spring and the dutch wire. 

9. Fit the stop bult. 

Fig.41-4. Checking the curvature o f thrust plate 

41 :2 

RECONDITIONING THE CLUTCH 

Removing 

NOTE I Before removing the clutch, any externa I 
faults, wrongly adjusted dutch linkage, should first 
be checked. and put right. 

1. Remove the gearbox in aocordance with the 
instructions given in Group 43, Gearbox. 

2. Slacken the bolts holding the clutch to the 
flyWheel by loosening them crosswise a couple of 
turns at a time to prevent warping. Remove the 
clutch and clutch plate. 

Replacing the release components 

1. Remove the bolt in the release.tork. Take out the 
release bearing. Pull out the release shaft. 

2. lf the clutål casing bushings have to be replaced, 
drive out the old bushings with a suitable crift, 
for example 1801 . 

3. Apply a light layer of grease to the release 
bearing sleeve and fit the bearing in position. 

4. Fit a new seal on the release shaft and grease it. 
Hold the release fork in position and insert the 
release shaft. Wheo the seal is compressed and 
the distanoe between the lever and casing is as 
shown in F ig. 41-5 then tigl'lten up the bolt. 

Release bearlng Aei- fork Relea1e li',aft 

Fig. 41-5. I nstalling the clutch 

., 
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svo 4090 

Fig. 41-6. Removing the bearing 

Replacing the input shaft pilot bearing 

--­... 

1. Remove the circlip from the bearing. Pull out the 

bearing with puller 4090, see Fig. 41- 6. 

2. 'Pack the bearing wlth heat-resistent grease. Drive 
it in with drift 1426. Fit the circlip. 

Replacing the clutch plate linings 

1. Drill out the old rivets with a 3.4 mm ( 1 /8" ) 
drill. Remove the old linings. 

2. Check that the tabs on the linings are even. The 
linings must not be warped. The lining springs 
and rivets on the hub should be firmly fitted and 
should not be loose. Check for cracks. It any of 
these faults are to be found, replace t he linings. 

3. Rivet on the new linings (preferably in a rivet 
press). NOTE! The rivets should be f 1tted from 
the side where the lining is and should be riveted 
from the opposite side towards the disc. Use 
every alternative hole In the lining. After the 
riveting, the Ilnings should have a distance from 
each other which is determined by the layout of 
the clutch disc. This is very important in order to 
obtain smooth clutching during dr iving and 
starting off. 
The clutch linings must be absolutely free fro m 
oil. Oil on the linings can result in clutch judder. 

Checking and replacing parts 

Check the clutch thoroughly. Check the t hrust plate 
for heat damage, cracks, scoring or other damage on 
the friction surface. lf the clutch is only blued, it is 
not necessary to replace it. Circular scor ng can be 
tolerated if the thrust plate frict ion surface has not 
been reduced by more than 10 % and th,a depth of 
the scoring does not exceed 1 mm (0.039" I. This also 
applies to the flywheel. The dish design of the thrust 

C3-series 

Fig. 41-7. Checking thrust plate dished design 

A • max. 0.03 mm 

plate can be checked by means of a 240 mm (9.5") 
long steel ruler, which is placed aaoss the thrust plate 
friction area. Then measure the distance between the 
ruler and the thrust plate inner diameter. This 
measurement should be max. 0.03 mm (0.0012"). (A, 
Fig. 41-7). Curvature, that is, clearance between the 
ruler and the outer d iameter of the friction surface is 
not permitted. Check at several points. 

I nstalling the clutch 

Before installing the clutch plate linings, check to 
make sure the flywheel and thrust plate are absolu• 
tely free from ,oil. Then ctean with petrol and dry 
with a clean cloth. 

1. Place the linings (the highest side of the hub 
facing towards the rear) together with the clutch 
against the flywheel and fit centering drift 6145 
so that the guide pin on the drift reaches into the 
pilot bearing in the flywheel, see Fig. 41-8. 

2. Fit the six bolts securing the clutch and tighten 
them crosswise and a couple of tums at a time. 
Remove the centering drift. 

3. lnstall the gearbox according to the instructions 
given in Group 43, Gearbox. Adjust the clutch 
pedal play, see the separate instructions for this. 

Fig. 41-8. Centring the clutch 
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1. Crankshaft 
2. Oisc shaft (gearbox lnpu1 shsftl 
3. Support buring in crankshaft 
4. Circ:tip 
6. Oisc 
6. Ftywhftl 
7. Cluu:h caslng 
8. Cowr 
9. Retainer 

10. Thrun pt.u 
11 . Support rings 
12. Thrun spring 
13. Throw-out buring 
14. Clutch wire 
15. W9Sher 
16. Rubblr bushing 
17. Waher 
18. Nut 
19. Rubbet- stop 
20. Stop bracket 
21 . Pedal shaft 
22. Clutch pedal 
23. Adjurtlng nuts 
24. Gurbox casing 
25. L-r and throw-out shaft 
26. Throw-out fork 
27. Retum spring 
28. W•her 
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GROUP 4:3 MANUAL GEARBOX 

Desription 

GEARBOX 

The gearbox, see Fig. 43-1, isa four-speed, s•tnchro­
nized gearbox with all gears except reverse sy nchro­
nized. The synchronizing design can be seen from Fig. 
43-2. Engaging and disengaging the synchronizing is 
shown in Figs. 43-3 and 43-4. Power fri:,m the 
gearbox to the differential carriers is transmitted by 
an auxiliary gearbox which is fixed ta the rear end af 
the gearbox. 

The gearbox design can be seen from Illustrations 
43-A, B and C. The gearbox houslng is in two ~ions 
one front and one rear, and is made af aluminium. 
The input and output shafts in the housing are jour• 
nalled in ball bearings and the countershaft in roller 
bearings. The reverse shaft is not journalle<! and is 
driven directly in the housing. All gears art! af the 
helical type and all except the gears for reve rse shaft 
are in continuous mesh. 

Gear-changing is by means af the gear lever, see F ig. 
43-5, the movements af which are transmit'ted via a 
gear shift bar and link arms, see Fig. 43-6. The gear 
lever is also used for operating the auxiliary ,;iearbox, 
and a special housing is mounted an the gearbox 
selector fork housing. The various gear positions and 
the path taken by the transmission in differnnt gears 
can be seen from Figs. 43-7-43-11 . 

RingQeaf' Engaging sleeve 

lnhibitor 

Synchronizing c,me 

Fig. 43-2. Synchronizing, neutral Fia. 43-3. Synchronizing 

Fig. 43-1. Gearbox 

Fig. 43-5. Gear lever 

Fig. 43-4. Gear engaged 

C3~ries 
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C3-series 
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Fig. 43-7. 1st gear 

Fig. 43-9. 3rd gear 

43:2 

Fig. 43-6. Gear-change linkage 
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Fig. 43-8. 2nd gear 

Fig. 43-10. 4th gear 

Fig. 43- 11 . Reverse 
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Fig. 43-12. Auxiliary gearbox 

AUXILIARY GEARBOX 

The auxiliary gearbox, Fig. 43-12, has a h igh gear 
and a low gear and is synchronized on both. The 
synchronization is of the same type and sim as that 
of the main gearbox. 

The high gear is primarily intended for road driving 
and the low gear for cross-country dr iving. 

The auxiliary gearbox is mounted on the rear end of 
the standard gearbox and its function is te transfer 
the power from the standard gearbox to thf- front or 
rear differential carriers. The gear lever for the 
standard gearbox is used for gear-changing 'lhe auxi• 
liary gearbox. An indicator is situated on t he dash­
board, see Fig. 43-13, which shows the gear engaged. 

When any of the auxiliary gearbox's gears is engaged, 
rear wheel drive is also engaged. Front wheel drive is 
engaged separately by means of the c:ontro l mecha­
nism at the front of the auxiliary gearbox, see Fig. 
43-16. 

' .. 
~ 

} ,_ 
"-..S< --~ .... .... 

Fig. 43- 13. I ndicator 

Fig. 43- 14. High gear 

Fig. 43-15. Low gear 

C3-series 

voo.vo 11,_ 

The auxiliary gearbox has a duster gear, a counter• 
5haft and an output shaft. Power from the standard 
gearbox is transmitted via the cluster gear, which is 
llnked to the au,ciliary gearbox by means of a sleeve 
mounted on the output shaft for the standard 
gearbox. On the auxiliary gearbox output shaft there 
are two idler gears, one for the high speed and one for 
the low speed as well as a synchronizing unit. Fitted 
on the output shaft is a flange which is used for 
driving the rear wheels. Figs. 43- 14 and 43-15 show 

Fig. 43- 16. Sleeve mounted. 
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Connection for vacuum tank 

Atmosphere \lac:uum 

Fig. 43-: 17. Front wheel drive disengaged 

the path taken by the transmission when high speed 
or low speed is engaged. Fixed to the front end of the 
shaft is an engaging sleeve, which is u!ied to engage 
the control mechanism, Fig. 43-16 for driving the 
front wheels. Engaging and disengagi g the front 
wheel drive can take place in different ways and for 
this the following applies: 

FRONT WHEEL DRIVE 

Oisengaged position 

When the solenoid valve is in current its armature is 
pulled upwards, see Fig. 43-17. Th ls opens the 
connection between the varuum tank in the frame 
and the control cylinder on the oontrol mechanism. 
As a result of the vacuum in the diaphragm, the pull 

Pressure contaa In auxill :1ry gurbox 

- Atrnosphet'e 

Fig. 43-18. Front wheel drive engaged 

rod pulls from the flange sleeve in the control 
mechanism and disengages the front wheel drive. 

Engaged position 

When there is no current through the solenoid valve, 
its armature is pressed down by the spring, Fig. 
43-18. This breaks the connection between the 
vacuum tank and the oontrol cylinder and the 
cylinder is connected up instead with the outside air. 
Since there is then atmospheric preS$ure on both sides 
of the diaphragm, the thrust spring in the cylinder 
can press in the pull rod to engage the flange sleeve 
and thus also engage the front wheel drive. 

Front-wheel drive is also engaged when there is no 
vacuum. 

Swltc:h panel 

Wlrnlng light 

Push cont11et 

\IQ.\/0 
111111 

Fig. 4J-.19. Wiring diagram, front wheel drive 
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Operation 

As the above shows, disengaging and engaging of the 
front wheel drive is governed by the fact whether the 
solenoid valve is in current or not. Fig. 43- 19 shOW$ 
the wiring diagram and the various possibilities for 
operating the front wheel drive. 

A. lgnition. With the ignition key in neutral, the 
current circuit is broken and front whe11I dfive is 
thus engaged. Turning the key disengages the 
front wheel drive providing that there is vacuum 
in the frame tanks and the contacts and switch 
are in the position shown by Fig. 43-19. 

B. Gear lever . Engaging low gear breaks the contacts 
50-50 in the auxiliary gearbox. This cu ·s out the 
current through the solenoid valve and front 
wheel drive is engaged. At the same tlmt1 contacts 
16-15 close and the control light goes c,n. 

Ckeries 

Fig. 43-20. Switch 

C. Panel switch see Fig. 43-20. Pushing in this 
switch breaks the oontact 49-15. This cuu out 
the current through the solenoid valve and front 
wheel drive is engaged. At the same time switch 
49a-A closes and the oontrol light goes on. 

Service procedures 

WORK ON TRANSMISSION IN VE ICLE 

Adjusting the gear-position indicator 

1. Move the gear selector to neutral. 

2. Stacken the nut securing the indicator cJrrow. 

3. Tum the arrow so that it points to N. See Fig. 
43-21 a. 

4. Tighten up the nut. 

I 
I. 
I 

()) (JJ C 
~Gf) (?) ~--., 

() 

a o I r------l) 1--------,-.J 

Fig. 43-21a. lndicator 

..,.,,. 
IHtt 

Auxiliary gearbox 

Removing the cover 

1. Aemove the casing over the engine. 

2. Remove the bolts securing the floor plate and 
remove the plate. 

3. Remove the stowage box and cover over the 
engine casing. 

Geart>ox 

Fig. 43-21b. Gearbox in vehicle 
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Fig. 43-22. Link 

4. Remove the parking brake wire from the lever. 
Remove the clamp securing the wire to the 
engine. 

5. Disconnect the cable to the sender on the cover. 
Remove the link arm from the lever on the 
auxiliary gearbox, see Fig. 43-22. 

6. Remove the screws for the cover. Pull the wire 
out of the guide sleeve on the pnJpeller shaft 
brake and lift up the cover. 

I nstal ling the cover 

1. Clean the contact surface on the cover and the 
auxiliary gearbox. Coat the surface of the auxi­
liary gearbox with sealing agent. 

/2 

Fig. 43-23. Adjusting brake shoes 

43:6 

2. Hold the wire out of the way and fit the cover in 
position. Tighten up the screws. 

3. Fit the link arm and connect up the cable to the 
sender. 

4. Fix the wire to the lever. Clamp the wire to the 
engine with the damp. Tighten the nut so that 
full braking is obtained at the 4th· 6th ratchet 
with the propeller shaft brake properly 1djusted. 
lf necessary, adjust the parking brake 1ea>rding 
to points 6 and 7. 

5. Place the f loar plate in position and screw tight 
the balts. Fit the engine casing. 

6. Adjust out one of the brake 1hoes wlth a 
screwdriver (Fig. 43-23) until it is just pouible 
to rotate the drum with the rear end jacked up. 
Stacken the adjuster screw until the drum rotates 
freely, but maximum five teeth. Adjust the other 
brake shoe in the same way. 

7. Check the function of the control lever. lf the 
parking brake cloes not give full braking at 
4th-5th ratch6t, in spite of the fact that the 
propeller shaft brake is properly adjusted, alter 
the length of the wire with the nut 1t the front 
end. 

Replacing the control mechanism 

Removing 

1. Remove the casing from the engine. Remove the 
balts securing the floar plate. 
Remove the plate. 
Orain the oil from the auxiliary gearbox. 

Fig. 43-24. Control mechanism 



Fig. 43- 25. Removing cover 
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2. Re move the bolts securing the propeller shaft 
and remove the shaft. 

3. Disconnect the hose to the control cylinder, see 
Fig. 43-24. Remove the evacuation ho:;;e to the 
control mechanism housing. 

4. Remove the bolts securing the control mecha­
nism housing to the auxiliary gearbox. 

lnstalling 

1. Clea n the contact surface on the auxiliary gear­
box. 

Fig. 43-26. Remove diaphragm 

VOLVO 
nt;1,11 

C3-series 

2. Coat the control mechanism contact surface with 
sealing agent and secure the mechanism to the 
auxiliary gearbox. 

3. Remove the cover on the control cylinder and 
the spring, see Fig. 43-25. 

4. Remove the nut on the pull rod. Remove the 
diaphragm and the washers, see Fig. 43-26. Take 
care of the washer in the centre of the dia­
phragm. 

5. Pull the pull rod and check that the flange is in 
full mesh with the output shaft. Screw in the nut 
on the pull rod so that it is on .the inside of the 
holed nut. Fit the inner washer for the diaph­
ragm· on the rod. Press the washer against the 
holed nut. When the pull rod is pulled back .and 
forth there should be a clearance of 0.1 mm 
(0.0039" ). lf necessary, ac:ljust until the correct 
clearance is obtainecl, see Fig. 43-2]. 

6. Fit the diaphragm and place the sapcer washer fo 
the centre of the diaphragm, see Fig. 43-26. Fit 
the outer washer and lock nut. Hold the dia­
phragm and washer when tightening up the nut. 

7. Fit the thrust spring, see Fig. 43-25, and the · 
cover, see F ig. 43-28. Screw the bolt to the 
bottom. Screw out the bolt 53110 tourns (8 mm 
= 5/ 16"). Tighten up the lock nut. 

Fig. 43-27. Adjusting clearance 

...... .... 
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A • 5 3/10 turns (8 mm) 

Fig. 43-28. Adjusting screw 

8. Fit the propeller shaft and tighten up the bolts to 
a torque of 55-65 Nm (5.5-6.5 kpm = 
40-47 lbftf). 

9. Fit and tighten up the evacuation and vacuum 
hoses. 

Fill the auxiliary gearbox with oil. Concerning 
quantity and type, see under "Data". 

10. Place the floor plate in position and screw it 
tight. Fit the engine casing. 

Fig. 43-29. Fitting counterhold 

43:8 

Fig. 43-30. Removing flange 

Replacing flange seal for control mechanism 
and output shaft 

Special tools: 1845, 2261, 2806, 2837, 4030. 

1. Remove the propeller shaft from the flange. 

2. Fit counterhold 2837, see Fig. 43-29, on the 
flange (applies only to the control mechanism). 
U nscrew the nut. 

3. Fit not puller 2261 , see Fig. 43-30, and pull off 
the flange. 

4 . Pull out the seal with 4030, see F ig. 43-31. 

5. Fill the space between the sealing lips and their 
reverse sides with grease, see Fig. 43-32. 

Fig. 43-31 . Removing seal 



Fig. 43-32 Placing grease 

Fig. 43-33. Driving seal 

6. Drive the seal into the housing with 2806, see 
Fig. 43-33. 

Fit a new seal on the flange, see Fig. 43-34. 

7. Pull on the flange wirh 1845, see Fig. 43-35. 
Remove the tool and fit 2837. Flt the nut and 
tighten it to a torque of 280-300 Nm (28-30 
kpm • 202-217 lbftf). 

Fig. 43-34. Flange seal 

...... 
u"' 

C3.-ries 

Fig. 43-35. Pressing flange 

8. Fit and tighten up the propeller shaft. Tighten 
the bolts to a torque of 56-65 Nm 15.5-6.5 
kpm = 40-47 lbftf). 

Replacing the diaphragm in control cylinder 

1. Remove the casing· over the engine. Remove the 
bolts securing the floor plate. Remove the plate. 

2. Remove the bolts securing the cover. Remove the 
cover and the spring, see Fig. 43-36. 

3. Remove the n.ut on the pull rod. Hold the thrust 
wasber and diaphragm securely so that they do 
not twist. Remove the thrust washer and dia• 

Fig. 43-36. Removign cover 
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Fig. 43-37. Removing diaphragm 

phragm and take care of the washer tn the centre 
of the diaphragm, see Fig. 43-37. 

4. Fit the new diaphragm. Plaoe the v.asher in the 
centre of the diaphragm and also the thrust 
washer. 

5. Tighten up the nut. Hold the thrust washer and 
diaphragm serurely so that they do not twist 
when the nut is tightened up. 

6. Fit the spring with the larger contact surface 
facing the thrust washer. Fit the colltlr. Space the 
bolts evenly round the oover and tighten up. 

7. Place the floor plate in position and bott it tlght. 
Fit the engine casing. 

Gearbox 

Auxiliary gearbox 

Fig. 43-38. Gearbox in vehic!e 
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, . Bolting 
2. Solting 

3. U-bolts 
4. Hoist straps 

Fig. 43-39. Removing the platform 

GEARBOX 

Removing the gearbox 

Special tool: 6128, 6129, 6136, 6137. 

1. Drain the oil from the gearbox. 

2. Release the parking brake. 

3. tf the gearbox os to be removecl woth a block 
and tackle and teh vehlcle has a platform super­
structure, the platform must be removed. 
The platform can be removed after the bolts and 
the U-bolts, Fig. 43-39 have been removed. Lift 
off the pletform woth a hoist which is fixecl to 
the lifting eyelets, see Fig. 

Fig. 43-40. Gear shift with cross stay 

e. 



Fig. 43-41. Wire for shift indicator 

4. Remove the cover over the battery. Disconnect 
the bartery negative cable. 

5. Remove the cross stay, Fig. 43-40, to the gear 
shift bar and remove the bar from t e gearbox 
lever. 

6. Remove the wire for the shift indicator, see Fig. 
43-41, from the outer shift axle housing. 

7 Remove the retainer whiål holds the fork to the 
disengaging lever. Remove the rear nut for the 
disengaging wire. Remove the wire. 

8 Remove the exhaust manifold. 

9 Remove the hose to the auxiliary gcarbox con­
trol ·medlanism. 

10 Remove the cables to the sender on the gearbox 
and auxiliary gearbox. 

Fig . 43-42. Removing speedometer ire 

C3-series 

Fig. 43-43. Attaching hoist eyelet 

11 Remove the evacuation hoses to the clutch 
casing, gearbox and auxiliary gearbox cxmtrol 
mechanism. 

12 Unscrew the speedometer wire with 6128, Fig. 
43-42. Fix the hoist hook.s 6129 to the two rear 
cylinder head bolts, Fig. 43--43 amd fit lifting 
tool 6136. 

13 Remove the front and rear propeller shafts from 
the auxiliary gearbox. Remove the rear axle from 
the rear differential carrier. 

14 Remove the rear exhaust pipe attachment to the 
body. Remove the bolts on the flange at the 
silenc:er. Remove the silencer from the body. 

15 Remove the drum from the propeller shaft brake. 
Remove the brake shoes and disconnect the wire 
from the lever. 

Fig. 43-44. Jack under gearbox 
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Fig. 43-45. Atteching haist 

16 Place a jack under the gearbox, Fig. 43-44. 
Remove the bolts securing the rear engine 
mounu to the frame. 
When removing the gearbox with a block and 
tackle, use tool 6137, see Fig. 43-45. 

17 Lower the gearbox so that the engine hangs by 
the bracket on the engine. Remc,ve the lower 
bolts round the clutch casing. Rernove the bolt 
for the starter motor. Remove the i;crew securing 
the earth terminal (pleat) to the casing. 

18 Remove the remaining bolts round the clutch 
casing. Remove the bolt for the starter motor 
and lift off the starter motor. 

19 Pull the gearbox backwards. Observe due care 
that the clutch casing surface against the engine 
is not damaged since the sealing between engine 
and clutch casing must be in very good condi• 
tion. For this reason do not use an i ron jemmy or 
similar for this purpose. Lower the jack and pull 
forward the gearbox. 

Fig. 43- 46. Fixing gearbox on s;:and 
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Fig. 43-47. Link between gearbox and aux. gearbox 

Disassembling the gearbox 

Special tools: 1784, 1801, 1817, 2014, 2116, 4090, 
6100, 6101 . 

1. Clean the ouuide of the gearbox and auxiliary 
gearbox. 

2. Remove the cover on the lett-hand side of the 
gearbox and the gearbox filler plug. Fit fixture 
6101 on the gearbox, see Fig. 43-49. Secure the 
gearbox on a reconditioning sund, see Fig. 43-
46. 

3. Remove the link arm between the gearbox and 
auxiliary gearbox, Fig. 43-47. 

4. Remove the rear cover on the auxiliary gearbox 
and the nuts securing the box. Fit puller 2116, 
Fig. 43-48, and pull the auxiliary gearbox from 
the gearbox. 

5. Remove the lever on the shift axle and remove 
the cover. Remove the outer part of the selector 
shaft housing. 

Flg. 43-48. Attaching puller 

t 
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Fig. 43-49. Tube pin in selecror shaft 

6. Remove the tubular pin from the sele1.."t0r shaft, 
Fig. 43-49 and remove the lug. 
Remove the circlip holding the selector fork. 

7. Remove the circlip, washer, spring, spac:er tube, 
washer, spring and spacer tube. 

8. Pull out the selsctor shaft and remove the lock 
shaft, Fig. ~3-50. 

9. Remove the bolts and nuts securing the selector 
shaft housing. Remove the housing. 

10. Remove the intermediate gear shift bar, Fig. 
43-51 . Remove the packing. 

11 . Engage two gears. Remove the nut on the output 
schaft, Fig. 43-52, and pull off the sleeve. 
Remove the nuts for the rear cover and take care 
of the washers. 

12. Remove the cover, shims and packing, Fig. 43-
53. 

Fig. 43-60. Selector shaft with lock shaft 

Cl-series 

Fig. 43-51 . Removing gnr shift bar 

Fig. 43-52. Output shaft nut 

Fig. 43-53. Removing rear cover and shim 
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Fig. 43-54. Removing rear bearlng 

Release t.ring Rel- fork Ret-shaft 

Fig. 43-55. Throw-out shaft and bearing 

Fig. 43- 56. Front .cover 
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Fig. 43-57. Removing hearing pins 

13. Remove the circlip for the output shaft bearing. 
Remove the shims behind the cirdip. t) 
Remove the bearing with 6100, Fig. 43-54. 
Turn the gearbox. 

14. Remove the disengaging bearing, lever and disen­
gaging shaft, · Fig. 43-55. Remove the nuu 
securing the clutch casing. Remove the casing. 

15. Remove the front cover, Fig. 43-56. Remove 
the shims for the input shaft and intermediate 
shaft. 

16. Remove tha packing. Remove the circlip on the 
input shaft. Aemove the shims behind the circlip. 
Remove the circlip on the input shaft bearing. 
Remove the bearing with 6100. 

17. Turn the gearbox. Remove the bearing journals 
for the selector forks, Fig. 42-47. 

18. Knock out both the guide pins holding together 
the gearbox housing halves, Fig. 43-58. Remove 
\he nuts and the Allen bolts (6 mm• 1/4"). 

Fig. 43-58. Driving out guide pin 



Fig. 43-59. Removing housing half 

19. Remove the front housing half, Fig. 43-59. 
Remove the lock pin and spring for 3rd-4th 
synchronizing. 

20. Remove the input shaft, the synchronizing cone 
and roller bearing, Fig. 43-60. 

21. Remove the engaging sleeve and selector fork for 
3rd-4th synchronizing, Fig. 43-61 . Rernove the 
interlock units. 

22. Lift up the output shaft and remove thf! selector 
fork for 1 st- 2nd synchronizing, F ig. 43-- 62. 

23. Lift the output shaft to the one side and remove 
the intermediate shaft, Fig. 43-63. 

Fig. 43-60. Removing input shaft 

C3-series 

Fig. 43-61. Removing engaging sleeve 

Fig. 43-62. Removing selector fork 

Fig. 43-63. Removing intermediate shaft 
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Fig. 43-64. Removing output lihaft 

Fig. 43-65. Driving out reverse gnar shaft 

Fig. 43-66. Driving out outer rnce 
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Fig. 43-6/. LoCk pin 

24. Remove the output shaft and the selector fork 
for the reverse shaft, Fig. 43-64. 

25. Orive out backwards the shaft for the reverse 
gear, Fig. 43-65, and removethe gear. 

26. Orlve out the outer races for the intermediate 
shaft bearing with 2014 + 1801, Fig. 43-66. 

27. Remove the lock pins and the springs, Fig. 
43-67, for the selector forks. Remove the 
housing half from the flxture. 

Disassem~mgtheoutputshah 

1. Place the shaft in a press with a counterhold 
under 1st gear, Fig. 43-68. Press off the inner 
race, the reverse gear and 1st gear. Remove the 
needle bearing. 

Fig. 43-68. Rernoving 1st gear 

t) 
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Fig. 43-69. Removing cirdip 

2. Remove the lock ring for 1 st-2nd synchronizing 
hub, Fig. 43-69. Place the shaft in a press with a 
counterholcl under 2nd gear, Fig. 43-70. Press 
off the synchronizing hub and gear. Remove the 
engaging sleeve and the interlock units. Remove 
the needle bearing. 

3. Remove the lock ring for 3rd-4th synchronizing 
hub. Place the shaft in a press with a cc,unterhold 
under 4th gear, Fig. 42-71 . Press of the synchro­
nlzing hub and gear. Remove the needle bearlng. 

Disa$$8mbling the countershaft 

1. Remove the circlip for the front bearing. Press 
off the cluster gear and the front roller baring, 
Fig. 43-72. 

2. Remove the circlip for 3rd gear and p,ress of the 
gear, Fig. 43-73. 

3. Press off the rear roller bearing, F ig. 4:~ 74. 

Make sure that the counterhold lies ,aga inst the 
bearing when removing. 

Fig. 43-70. Removing hub and gec1r 

C3-series 

Fig. 43-71. Removing hub and gear 

Fig. 43-72. Removing cluster gear 

Fig. 43-73. Removing 3rd gear 
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Fig. 43-74. Removing hearing 

1. Housing 4. Bulhing 
2. 511111 5. Seal 
3. Seal 6, Bulhir19 

Fig. 43-75. Removing seal and bushing 

Fig. 43-76. Gear selector hous•ng 
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1. Seleaor tork 6. Seal 
2. Housing 6. Walher 
3. Contact 7. Circllp. 
4. Bushing 8. Lever 

Fig. 43-77. Outer selector shaft housing 

Disassembling the selector shah housing 

1. Fit the housing in a vice. Pull out the seal, 
bushing and seals, Fig. 43-75 with 1817, Fig. 
43-76. 

2. Pull outthe bushing with 1817. 

Disassemb/lng the outer sele<:tOr shaft housing 

1. Remove the screw on the lever. Remove the lever 
(8, Fig. 43-74). 
Remove the reverse light contact. 

2 Remove the selector fork from the housing. 

3. Knock out the bushing 4 and seal 5 with 4090, 
Fig. 43-78. 

Fig. 43-78. Driving out bushing and seal 
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Fig. 43-79. Removing inner race 

Checking and replacing parts 

Clean all parts and check for wear and damage. All 
damaged or worn parts should be replaced. Sealing 
rings, 0-rings and packings should always be r eplaced. 
When replacing sealing rings, make sure ~hat the 
surfaces which provide the sealing are carefully 
checked. lf the surfaces are SCOl'ed or damag(ld in any 
other way, the sealing must be replaced. 

In order to be able to adjust the clearance in the 
gearbox, the inner bearing race on the input shaft 
must be pulled off with a standard puller, see Fig. 
43-79. 

Fig. 43-80. Needle bearing for 3rd gvar 

C3-series 

Fig. 43-81. lnstalling synchronizing hub 

Assembling the gearbox 

Special tools: 1784, 1801, 2022, 2395, 2564, 6011 , 
6012, 6024, 6101,6102,6103,6104. 

Output shaft 

1. Oil the needle bearing for 3rd gear and place it 
on the shaft, Fig. 43-80. 

2. Fit 3rd gear and the synchronizing cone. Ptace 
the spring on the interlock bodies in the synchro­
nizing hub. Fit the hub, Fig. 43-81 . 

3. Press on the hub with 2022, Fig. 43-82. Check 
that the cone lugs enter the hub. Flt the lock ring 
which gives minimum clearance. Lock rings are 
available in sizes 1.8, 1 .9 and 2.0 mm (0.072, 
0.076 and 0.079" ). 

Fig. 43-82. Pressing on hub 
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Fig. 43-83. Needle hearing 

Fig. 43-86. Driving on lockrlng 

4. Fit the needle hearings for 2nd gear, Fig. 43-83. t 
Fit 2nd gear and the synchronizing oone. 

5. Assemhle the synchro unit for 1st-2nd gears. 
The springs for the intedock units are placed as 
shown in Fig. 43-84, starting off wlth different 
interlock units. 

6. Fit the hub. Plac:e the shaft on 6024. Fig. 43-85. 
and press on the huh. 

7. Fit the lock ring which gives minimum clearance. 
Lock rings are availahle in sizes 1.8, 1.9 and 1.0 
mm (0.072, 0.076 and 0.079" ). Check that the 
lock ring has bottomed properly by driving it 
down with a drift, Fig. 43-86. 

"-W 

Fig. 43-84. Placing spring t) 

Fig. 43-85. Pressing on hub Fig. 43-87. I nstalling reverse gear 
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Fig. 43-88. Pressing on gear 

8. Oil the needle bearing for 1st gear and fit it. Fit 
the synchronizing cone and 1 st gear. F lace the 
gear for reverse in position, but tum it a:s shown 
in Fig. 43-87 wlth the larger hub section facing 
1 st gear. Press it on with 2022, Fig. 43-88. 

9. Fit the inner race for the rear ball bearing. Press 
it on with 2396, Fig. 43-89. 

Countershaft 

1. Place 3rd gear on the shaft with the bevE lled edge 
of the gear facing downwards, see Fig. 42-90. 
Press on the gear with 2022, Fig. 43-91 . Fit the 
lock ring. 

2. Fit the cluster gear with the larger part of the 
hub facing downwards, Fig. 43-92. Press on the 
gear with 2022. 

Fig. 43- 89. Pressing on inner ra1::e 

Fig. 43-90. Placing 3rd gear 

Fig. 43-91. Pressing on gear 

Fig. 43-92. Placing gear 

C3-1eries 
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Fig. 43-93. Pressing on bearini; 
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1: Housi1111 
2. S-1 
3. S-1 

4. Busl,lng 
6. S-1 
6. Buth lng 

Fig . 43-94, Gear selector hou:.ing 

Fig. 43-95. Drift with seal 

Fig. 43-96. Seals 

3. Fit the front roller bearing and press it down 
with drift 6102, Fig. 43-93. Fit the circlip. 

4. Fit the rear roller bearing and press it on with 
6102. 

Assembling the selector shaft housing 

1. Oil the new bushings and seals before fitting 
them 

2 Drlve in the bushing (6 Fig 43-94) with 6011 + 
1801, Fig. 43-95. Note its location. 

3. Place the seal (5) on drift 6012 + 1801 and drive 
it into the housing. Note Fig. 43-96 to make 
sure that the sealing is located properly. 

4. Oil the bushing (4) and drlve it in. 

5. Oil the seals and place them on the drift. Drive 
them into the housing. 

Asiemb/ing the outer selector shaft housing 

1. 011 the bushing (4 Fig 43-971 and press it into 
the housing with 1801 + 1784, Fig. 43-98. 

2 Press in the sealing with 1801 + 1784. 

3. Grease the selector shaft and place it in the 
housing. 

1 2 3 

1. Setector fork 
2. Housing 
3. Contact 
4 . Bushlng 

5. Seal 
6. Washer 
7. Circlip 
8. Lever 

Fig. 43- 97. Outer selector shaft housing 

8 
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Fig. 43-98. Press ing in bushing 

4. Turn the shaft so that it comes into t he locked 
position. Place the lever so that it points straight 
down. 

5. Fit the reverse light contact. 

Other assembly work on the gearbox 

In certain places, the gearbox has shims and lock rings 
of alternative thicknesses in order to provicle a choice 

- Circlip 

C3-series 

Fig. 43-100. Driving in outer race 

to obtain the correct clearance. Fig. 43-99 shows 
where these places are. 

1. Fix the rear half of the gearbox housing in 
fixture 6101. 

2. Place the circlip on the be.-ing for the output 
shaft. Drive the bearing into the housing with 
2564 + 1801 , Fig. 43-100. 

- Shims 

Fig. 43-99. Alternative shims and circlips in gearbox 
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Fig. 43-101. Fitting output shaft 

Fig. 43--102.Pulling in bearing 

Fig. 43-103.Checking distance 
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Fig. 43--104.Placing clrclip 

3. Place the output shaft in the housing, Fig. 
43-101. Centre the shaft proper ly in the bear· 
ing. Fix on press tool 6103 and drive in the 
sprindle so that the shaft is held in position, Fig. 
43--102. Check that the inner race on the output 
shaft is correctly centered in the bearing when 
the tool is pulled in. 

4. With a depth gauge measure the distance from 
3rd-4th synchronizing hub to the gearbox hous· 
ing face, Fig. 43-103. 

Reduce the measurernent by 53.5 mm (2.1") and 
the ditterence rnay be ±0.1 mm (0.0039" ). lf the 
measurernent is greater, a shim of oorresponding 
difference should be placed between the housing 

Fig. 43-105. Placing reverse gear 



Fig. 43-106. Placing lock pin 

and the circlip on the output shaft bearing. 
Shims are available in sizes 0.6, 0.8, 1.0, 1.2 and 
1.4 mm (0.024, 0.032, 0.039, 0.048 and 
0.056"). 

5. Remove the tool and lift off the output shaft. 
Drive out the output shaft bearing appro <. 2 mm 
(0.08") with 1801 + 2564. Remove the circlip 
and place the requislte shims in position, Fig. 
43-104. Fit the circlip and drive in the bearing. 

6. Fit the reverse drive In the gearbox. Note that 
the gear with the bevelled teeth must face the 
rear end of the gearbox, see Fig. 43-105 

7. Tum the gearbox. Grease the lock pins for 
1st-2nd and reverse gears and place them and 
the springs in the housing, Fig. 43-106. 

Fig. 43-107. Fitting selector fork 

Cl-series 

Fig. 43-108. Fitting countershaft 

8. Fit the output shaft and selector fork for reverse 
gear, Fig. 43-107, and the selector fork for 
1 st-2nd engaging sleeve. 

9. Lift up the output shaft and reverse gear and fit 
the countershaft, Fig. 43-108. 

10. Centre the output shaft In the rear bearing. Fix 
press tool 6103 on the shaft. 

11 . Place in position the spring for 3rd-4th synchro­
nizing. Note that it should be placed with the 
resilient part anti-clockwise, Fig. 43-109. Grease 
the interlock units and fit them, Fig. 43-110. 
Fit the selector fork on 3rd-4th engaging sleeve 
and fit the sleeve on the hub. 

Fig. 43-109.Placing springs 
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Fig. 43-110. Fitting lock units 

Fig. 43-111. Fitting bearings pins 

3r~tn 1st-2nd 

Fig. 43-112. Bearing pins 
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Reverse 
Y'OLYO 
lll ll1 

Fig. 43-113. Fitting roller bearing and a>ne 

12. Fit the bearing pins in the selector forks for -
reverse and 1 st-2nd, see Fig. 43-111. There are 
three types of bearing pins, see Fig. 43-112. 

13. Place the roller bearing and synchronizing on the 
output shaft, Fig. 43-113. Fitthe input shaft in 
position . 

. 14. Place a new gasket on the gearbox housing. 
Check that the oountershaft is fitted properly, 
Fig. 43-114. 
Grease the lock pin for 3rd-4th. 

15. Place the SPf"ing and pin in the front housing halt. 

16. Fit the two sections together. Check that the 
interlock for 3rd-4th selector fork takes up its 
oorrect position. 
Fit all washers and nuts holding the housing halves 
together. Knock ' in the guide pins. Tighten the -
nuts to a torque of 20-25 Nm (2.0-2.5 kpm = 

Fig. 43-114.Checking oountershaft 



Fig. 43-115. Dr i ving in outer race 

14-18 lbftf) and the Allen bolts to n torque 
8-12 Nm (0.8-1.2 kpm c 5.8-8.7 lbftf). 

17. Fit the hearing pins for 3rd-4th selecilor forlc. 
Fit the bolts. 

18. Drive in the outer race for the countershaft front 
bearing with 2022, Fig. 43-115. 

19. Tum round the gearbox and drive in the outer 
race for the rear bearing with 2022. Engage two 
gears. 

20. Remove press tool 6103 from the output shaft. 
Place the bearing inner race on the sha1't. Fix on 
the tool and press in the race, Fig. 43-116. 
Remove the tool. 

Fig. 43-116.Pressing in inner race 

C3-series 

Fig. 43-117. Driving in seal 

21. Place a new seal for the rear cover on the 
gearbox. Check that the countershaft bearing is 
in its bottom position. 

22. Drive new seals imo the rear cover, Fig. 43-117, 
wlth 6104. Measure the depth of the machined 
recess in the rear cover for the output shaft 
hearing, Fig. 43-118. Measure the distance 
between the bearing and the face of the seal, Fig. 
43-118. The dlfferenoe between the two mea­
surements may be ±0.05 mm (0.002"). Shims are 
available in the following sizes: 0.2, 0.5, 0.6, 0.7, 
0.8, 0.9 and 1 .0 mm (0.016, 0.020, 0.024, 0.028, 
0.032, 0.036 and 0.039"). Grease the seal in the 
cover and fit on the cover. 

F ig. 43-118.Calcualting clearance 
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Fig. 43-119. Calcualting clearance 

23. Place the shim on the bearing. Fit the wear ring, 
Check that the cover bottoms properly against 
the gearbox before fitting the washers and nuts 
in position. Tlghten the nuts to a torque of 
20-25 Nm (2.0-2.5 kpm • 14-1S. lbftf). 

24. Fit on the gear and the nut. Tightlln the nut to a 
torque of 140-160 Nm (14-16 kpm • 101-115 
lbftf). Lock the nut by peening the edge of the 
nut, Fig. 43-120. 

25. Tum the gearbox. Disengage the gl!ars and rotate 
the input shaft. 

26. Measure the distance from the gearbox housing, 
Fig. 43-121, to the contact surface of the 
bearing on the input shaft. 

Fit the circl ip on the bearing and measure the 
distance from the circlip to the edge ot the 

Fig. 43-120. Nut locking 
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Fig. 43-121 . Calcualting clearance 

bearing, Fig. 43-122 The difference between 
the t'WO measurements may be 0.5-0.7 mm 
(0.020-0.028"), which is the dearance. It the 
distance is greater, fit a shim of oorresponding 
size on the input shaft. 

Shims are available in the following sizes: 0.5. 
0.6, 0. 7, 0.8, 0.9, 1 .0, 1.1, 1.2, 1 .3, 1.4 and 1.5 
mm (0.020, 0.024, 0.028, 0.032, 0.036, 0.039, 
0.044, 0.048, 0.052, 0.056 and 0.060"). 

27. Engage t'WO gears. 

Place the inner race and outer race on .the input 
shaft. Place the inner race on the bearing and 
check that it fits properly on the bearing. Turn 
the thread insert in the tool. Fix in position the 
press tool with the tool stop washer between the 
spline and the tool, Fig. 43-123. Press the 
bearing into the housing. Then tap on the end of 

Fig. 43- 122. Calculating clearance 



Fig. 43-123.Pressing in bearing 

the input shaft a plastic maller so that the 
bearing circlip goes clown against the ho1Jsing. 

28. Remove the press tool. Place the shim between 
the bearing and circlip which gives 'Tlinimum 
clearance. The adjuster washer is of the same 
type as that placed behind the bearing. 

29. Dlsengage the gears. 

Tap In the countershaft to the bott,,m while 
rotating the input shaft at the same time. Knock 
down the outer race. Place a new seal for the 
front cover on the gearbox. Measure th11 distance 
from the outer race on the input shaft bearing to 

the seal. Measure the distance from the outer 
race on the countershaft bearing to the seal. Fig. 
43-124. 

30. Measure the distance from the corrtact face on 
the oover to the recesses for the outer races for 
the bearings, Fig. 43- 125. The diffE rence be­
tween the measurements obtained may be ±0.05 
mm (0.002"1 for the input shaft and •rom 0 to 
+O. 1 mm (0.0039") on the countershaft. 

Shims are available in the following sizes: lnput 
shaft: 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 and 1.0 mm 
(0.016, 0.020, 0.024, 0.028, 0.032, 0.036 and 
0.039"). Countershaft: 0.5, O. 7, 0.8, 0.9, 1.0, 
1.1, 1.2, 1 .3, 1 .4 and 1.5 mm (0.0lO, 0.028, 
0.032, 0.036, 0.039, 0.044, 0.048, 0.052, 0.056 
and 0.060"). 

31 . Drive a new seal into the oover. 

Place the shims required on the bearings for the 
input shaft and countershaft. Fit the cover and 
make sure that it is fined properly against the 
gearbox before tightening up the bolu with the 

C3-series 

F ig. 43-124. Calculating clearance 

washers. Tighten the bolts to a torque of 22-25 
Nm (2.2-2.5 kpm = 16-18 lbftf). 

32. Fit the clutch casing and all washers and nuts. 
Tighten the nuts to a torque of 41-51 Nm 
(4. 1-5. 1 kpm • 30-37 lbftf). 
Grease the throw-out shaft and insert it in the 
casing while placing in position the throw-out 
fork. Grease the neck of the input shaft cover 
and fit on the throw-out bearing. Tighten the 
fork bolts. 

33. Turn the gearbox to the. horizontal position. 
Place the gear shift bar for 1st-2nd In position. 
Place a new gasket for the selector shah housing 
on the gearbox. 

Fig. 43-125.Calculating clearance 
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Fig. 43-126.Small spring with spaCl?r rings 

34. Fit on the selector shaft housing. Fit washers and 
bolts. Grease the selector shaft and place it in the 
housing. Fit the lock pin and the loci< ring in the 
housing. Fit the spacer ring, the small spring, 
washer, spacer ring, Fig. 43-126, the large 
spring, washer, Fig. 43-127, and the lock ring. 
Place the lug in position and drive in the tubular 
pin on the shaft. 

35. Fit the selector shaft housing outer part. Fit the 
bolts and tighten them toa torque c,f 100-120 
Nm (10.0--12.0 kpm =72-86 lbftf). 
Fit the reverse inhibitor pawl on t he selector 
shaft housing. Place the cover and h,ver on the 
selector shaft. 

Fig. 43-127. Large spring with washer 
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Fig. 43-128. Lever with link 

36. Coat the outer cover on the gearbox with sealing 
agent and oll the drive on the output shaft. Fit 
the auxiliary gearbox and all nuts and washers. 
Tlghten up the nuts. Fit the cover on the 
auxiliary ge.-box using a new gaskn. 

37. Place the lever on the gearbox selector shaft 
housing and the auxiliary gearbox in neutral. The 
hole in the gearbox lever and link should 
coincide so that the lock pin fits easily, compare 
F ig. 43-128.. lf necessary adjust the link fork. 

lnstalling the gearbox 

Special tool: 6128, 6136 

1. Place the gearbox on a jack, see Fig. 43-129. 

Fig. 43-129.Gearbox on jack 



Fig. 43-130. F ittlng brake shoe 

2. Push the gearbox on the jack in under the 
vehicle. Jack up the gearbox so that the input 
shaft comes opposite the clutch disc lands. 

3. Engage a gear. Rotate the output shaft on the 
auxiliary gearbox while pushing the gearbox at 
the same time. Place in position the plate for the 
exhaust manifold bracket. 

4. Fit the other bolts round the casing. 

5. Place the starter motor in position and fit and 
tighten up the bolt. 

6. Mount the bracket for the exhaust l'Tli1nifold. Fit 
the ·parking brake wire in position. 

7 . F it and screw tight the bolts for the rear engine 

mounts. Remove the gearbox jack or llfting tool 
6136 from the au,cillary gearbox. 

8. Fit the lower bolts round the clutch casing. Fix 
the earth connection (pleat) to the casing. 

9. Assemble the propeller shaft brake. Fit first the 
lower brake shoe. The fit the lever, Fig. 43-130, 
the upper return spring, the upper shoe, the 
lower return spring and the drum. 

10. Adjust out one of the bnke shoes with a 
screwdriver, Fig. 43-131, until it is just possible 
to rotate the drum. The drum should be fixed 
with nuts. Slacken the adjuster screw until t he 
drum rotates freely, but max. five tegth. Adjust 
the other brake shoe in the same way. 

11 . Check the function of the parking brake lever. lf 
the parking brake does not function properly at 
the 4th ratchet in spite of the fac:t that the 
propeller shaft brake has been properly adjusted, 
alter the length of the wire by means of the nut 
at the front end. 

C3-series 

Fig. 43-131 .Adjusting brake shoe 

12. lnstall the front and rear propeller shafts. 

13. lnstall the silencer. Screw tight the flange bolts. 
Fit the attachment for the exhaust manifold. 

14. Remove the attaching plate and tighten up the 
cylinder head bolu to a torque of 90 Nm (9 kpm 
• 65 lbftf). 

15. Fit and secure the clutch wire sleeve on the 
clutch casing. Tighten up the nuts. Fit and secure 
the fork on the clutch lever. Adjust the lever play 
with the help of the sleeve nuts. The play should 
be 4-5 mm (0.1&-0.20"), see Fig. 43-132. 

Nuu 

Fig. 43-132.Clutch clearance 
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Fig. 43-133. Firting the cable 

Fig. 43-134. Fitting speedometer .vire 

1. Bolting 3. U-bolts 
2. Bolting 4. Holst straps 

Fig. 43-135. Fitting the platform 
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Fig. 43-136. Fitting the indicator arrow 

16. Fit and secure the gear shift bar to the gearbox 
lever. Fit and secure the cross stay. 

17. Place the axuliary gearbox in neutral. Fix the 
cable for the gear position indicator in the lever, 
see Fig. 43-133. 

18. Screw tight the speedometer wire with 6128. See 
. Fig. 43-134. 

19. Connect up the evacvation hoses to the gearbox, 
auxiliary gearbox and clutch casing. 

20. Fit the hose to the control mechanism on the 
auxiliary gearbox. Connect the cables to the 
senders on the gearbox auxili.-y gearbox. 

21. Fill the gearbox and auxiliary gearbox with oil, if 
these units have been emptied of oil. Conceming 
quantity and quality, see under "Data". 

22. Place the platform, see Fig. 43-135, in position 
and tighten the bolts and U-bolts. 

23. Check that the indicator arrow, see Fig. 43-136, 
points to N, when the auxiliary gearbox is in 
neutral. lf nece$$8ry, acljust the arrow by slacken­
ing the nut and turning the arrow to point to N. 

t 

Tighten up the nut again. f 
24. Connect up the earth cable to the battery and fit 

on the cover. 

AUXI LIARY GEARBOX 

Removing the auxiliary gearbox 

Special tools: 2116, 6128 

1. Drain the oil from the auxiliary gearbox. Engage 
reverse and low gear. 

2. lf the gearbox is removed with a block and tackle 
and the vehicle hasa platform superstructure, the 
platform must be removed. Thls is done after 
removing the bolts and U-bolts, see Fig. 43-138. 
Remove the platform with a hoist straps which is 
fixed to the lifting eyelets, see F ig. 



Auxili-,y gearbox 

Fig. 43-137. Auxiliary gearbox in vet- icle 

3. Remove the link, Fig. 43-139, from the aux i­
liary gearbox. Remove the wire from the shift 
indicator, see Fig. 43-133, from the outer gear 
shatt housing. 

4. Remove the evacirtion and vacuum ho-.es for the 
auxillary gearbox control mechanism. Disconnect 
the electric cable for the auxiliar,• gearbox 
sender. 

5. Unscrew the speeclometer cable with 6128, F ig. 
43-140. 
lf the wire does not loosen from the bearing, 
remove the lock bolt for the bearing and remove 
the bearing from the auxiliary gearbox. Make 
sure dirt does not get lnto the gearbox. 

1 4 
1. Solting 3. U-bolu 
2. Solting 4 . Hoist straps 

Fig. 43-138. Removing the platfo-m 

C3-series 

Fig. 43-139. Link between gearbox and auxil iary 
gearbox 

Fit the attaching plate 6129 to the cylinder head 
bolts and place lift tool 61 36 as shown in Fig. 
43-141. 

6. Release the parking brake. Rernove the rear 
propeller shaft from the auxiliary gearbox and 
differential carrier. Rernove the front propeller 
shaft from the auxiliary gearbox. Rernove the 
exhaust pipe outer attachment. Remove the bolts 
at the flange on the silencers. Remove the 
silencers and the rear exhaust pipe section. 

7. Remove the propeller shaft brake drum. Remove 
the brake shoes. Disconnect the wire from the 
lever on the propeller shaft brake. 

Fig. 43-140. Rernoving speedometer wire 
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Fig. 43-141. Fittingthe attam ing plate 

Fig. 43-142.Jack under auxiliary gearbox 

Fig. 43-143. Fitting the bracket 
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Fig. 43-144. Removing auxiliary gearbox 

8. Place the gearbox jack under the auxiliary 
gearbox gear assembly, see Fig. 43-142 Lower 
the jack so that the engine rests on its mounts. 
Remove the bolts securing the rear engine 
mounts. Lower the auxiliary gearbox. Remove 
the lower bolts holding the gearbox and auxiliary 
gearbox together. 
Use bracket 6137 (see Fig. 43-143) when 
removing the auxillary gearbox with the help of a 
block and tackle. 

9. Remove the rear cover. Remove the nut on the 
gearbox output shaft. Fit the puller tool 2116, 
Fig. 43-144. 

10. Remove the bolts and nuts holding the gearbox 
and auxiliary gearbox together. 

11 . Screw in the puller tool spindle. Remove the 

• 

• 
tool. Lower the auxiliary gearbox when it has • 
released from the gearbox. Lower the gearbox. 

Oisassembling the auxiliary gearbox 

Special tools: 1801 , 2039, 2097, 2261, 2267, 2291, 
2337,2395, 2837,6140 

1. Place the auxiliary gearbox in fixture 6140 and 
secure the unit an an overhaul stand, see Fig. 
43-145. 

2. Use counterhold 2837 and remove the nuts on 
the front and rear output shafts. NOTEI Take a 
firm hold of the tool when slackening the nut 
{otherwise the control mechanism can get damag­
ed) . 



Fig. 43-145. Auxiliary gearbox in vice 

Remove the flanges with 2261, Fig. 43-146. 

3. Remove the propeller shaft brake backing plate. 

4. Remove the rear housing and the ::hims, Fig. 
43-147. Remove the speedometer pinion. 

5. Remove the control housing for the front wheel 
drive. 

6. Remove the cover on the auxiliary gearbox, Fig. 
43-148. 

7. Remove the nut on the intermediate gear shaft, 
Fig. 43-149. (lf necessary use a shift spanner as 
counterhold.) 

8. Remove the circlip for the cluster 9t1ar bearing, 
Fig. 43-149. Place the auxiliary gearbox in a 
press with the rear part of the box rl!!ting on t he 
press table. Check that the bearing for the output 
shaft runs freely. Use a drift with the same 

Fig. 43-146. Removing flange 

C3-series 

Fig. 43-147. Removing rear housing half 

Fig. 43-148. Removing cover 

Fig. 43-149.Circlip cluster gear, nut, intermediate 
gear 
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Fig. 43-150. Pressi~ out output shaft 

Fig. 43-151. Pressing out shaft, inter mediate gear 

Fig. 43-152. Pressing out cluster gear 
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Fig. 43-153. Driving out outer races 

diameter as that of the shaft, Fig. 43-150. Press 
out the shaft and take hold of it underneath. 
Take care of the outer race. output shaft and 
needle bearings. Lift out the synchronizing with 
the high and low speed gears, also the roller 
bearing. 

9. Tum the auxiliary ge.irbox. Press out the inter­
mediate gear shaft. Use a drift with the same 
diameter as that of the shaft, Fig. 43-151. Lift 
out the intermediate gear with bearing, spacer 
sleeve and shim. 

10. Press out the cluster gear_and bearing with 2291, 
Fig. 43-152. 

11. Press out the outer r.ice for the output shaft 
bearing with 1801 + 2039, Fig. 43-153. 

Fig. 43-154. Removing bearing 
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Fig. 43-155. Pressing out outer race~ 

Disassembling the cluster gear 

1. Place the cluster gear in a press, see Fig. 43-154, 
and press off the bearing with 2395. 

2. Turn the gear and press otf the other bearing 
with 2395. 

Disassembling the intermediate gear 

1. Remove the shims, spacer sleeve and inner rat:e. 

2. Press out the outer races from the intermediate 
gear with 2097 + 2395, Fig. 43-155. 

Oisassembling the synchronizing and outp,ut shrn 
gear 

1. Remove the thrust washer, needle bearing and 
bearing race from the high speed gear wt1eel. 

Fig. 43- 156. Removing bearing 

CJ..series 

Fig. 43-157. Fitting control mechanism 

2. Remove the gear wheel for the high speed and 
the synchronizing cone. 

3. Remove the synchronizing from the low-speed 
gear wheel. 

4. Disassemble the synchronizing. 

Disassembling the output shaft 

Place the shaft in a press with counterhold under the 
thrust washer, Fig. 43-156, and press otf the bearing. 

Disassembling the control mechanism 

1. Fix the control mechanism securely in a vice, see 
Fig. 43-157. 

2 Rernove the bolts securing the cover to the 
control cylinder. Remove the cover and the 
thrust spring, Fig. 43-158. 

Fig. 43-158. Removing cover and spring 
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Fig. 43-162. Removing erJ9aging sleeve 

Fig.43-159. Removingdiaphr gm 1))) 

Fig. 43-160. Holed nut 

Fig. 43-161 . Driving out sh ~ft · 
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3. Remove nut on the push rod. Remove the washer 
and the diaphragm, Flg. 43-159. Take care of 
the spacer washer on the push rod and remove 
the other washer. 

4. Remove the holed nut securing the control 
cylinder, Fig. 43-160. 

5. Drive out the shaft holding the selector fork, Fig. 
43-161. Note that the shaft can only be driven 
out in one direction, see Fig. 

6. Remove the engaging sleeve and the selector 
fork, Fig. 43-162. 

7. Drive out the output shaft with a plastic mallet. 
Drive out the seal with 2337, Fig. 43-163. 

8. Remove the circlips, Fig. 43-164. for the t 1) l 
bearing and press out the hearing with 2267. 

I 1, 

Fig. 43-163. Drivlng out seal 



Fig. 43-164. Pressmg out bearing 

Checking and replacing parts 

Clean all parts and check for damage and wear. All 
damaged or worn parts should be replaced. Sealing 
rings, O-rings and gaskets, etc., should always be 
replaced. When replacing sealing rings, always make 
sure that the surtaces which perform the sealing are 
carefully checked. It these are scored or damaged, 
then the seal in question should be replaced. 

CJ.series 

Fig. 43-166. Pressing in outer race 

Assembling the auxiliary gearbox 

Special tools: 1801, 1845, 2014, 2022, 2039, 2267, 
2291 , 2395, 2837, 6108, 6109, 6110, 6111 , 6120. 
6122. 

In certain places the auxiliary gearbox has shims of 
alternative thicknesses as well as circlips in order to 

obtain correct clearance. Fig. 43-165 a shows where 
these places are. 

- Circtip iii Shims 

YOl.\'O 
1Ut11 

Fig. 43- 165. Alterna1ive shims and circlips in auxiliary gearbox 
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C3-series 

Fig. 43-167. Pressing in outer race 

Assemb/ing the inrermediate gear 

1. Press in the new outer races with 2014 or 2039 + 
1801, Figs. 43-166and 43-167. 

2. Place the large bearing on the shaft for the 
intermediate gear. 

3. Place the same number of shirns that were 
ren-nved plus a shim of about 0.2 mm (0.008") 
on the shaft. Fit spacer sleeve as shown in Fig. 
43-168 with the bevelled end upuvards. 

Fig. 43-168. Fitting spacer sleeve 

43:40 

Fig. 43-169. Checking clearance 

4. 011 the bearing and fit the intermediate gear and 
the small bearing (oiled). 

6. Place the intermediate gear oomplete in a press 
and fit 2395 on the small bearing inner race, Fig. 
43-169. Press on the bearing using a force of 
about 1 ton. Check the axial clearance of the 
gear with a dial indicator. The clearance should 
b +o.01 mm l+0.0004"1 R th ·st e+ 0_06 mm !+o.oo24 .. ,. emove e requ1 e num-
ber of shims in order to get the proper clear­
ance. 

Fig. 43-170. Fitting spacer sleeve 



Fig..43-171 . Fining bearing 

6. Place 6120 on a flat base and f it on the large 
bearing, Fig. 43-170. Fit the requisttti number 
of shims according to point 6 and the spacer 
sleeve. 

7. Fit the intermediate gear and the srrell bearing, 
Fig. 43-171. 

f;ft,. 
;<' .,-

·,. :-~ 

F ig. 43- 172. Pressing on bearing 

C3-series 

Fig. 43-173.Assembling synchronizing 

Assembling the cluster gear 

1. Press the small ball bearing first on the shaft lon 
the side where the shaft has lands) with 2291 , 
Fig. 43-172. 

2. Press on the large ball bearing with 2291 . 

Assembling the synchronizing 

1. Place the synchronizing hub on a flat base. Fit 
the engaging sleeve. 

2. Fit the interlock units in position and fit the 
spring, Fig. 43-173. 

3. Fit the other spring so that it does not come on 
the same interlock body, Fig. 43- 174.. 

Fig. 43-174. Placing springs 
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Fig. 43-175.Pressing in bearing 

11 

Fig. 43-176.Pressing in output shaft 

Fig. 43-177. Rear bearings circl lp 
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VOLVO 
115:164 

Fig. 43-178.Placing grease 

Assembling the conrrol mechanlsm 

1. Fitthe inner circlip (thickness 2.0 ,nm = 0.08") in 
position in the housing. Press in the bearing with 
2267, Fig. 43-175. 

2. Press in the output shaft. Use 2395 and place 
2267 as a counterhold under the bearing, Fig. 
43-176. 

3. Fit the outer circlip. Circlips are available in 
thicknes.ses ot 1.9 and 2.0 mm (0.076 and 
0.080"), and use the circlip which gives the 
smallest clearance. Note that the opening of the 
circlip should be placed at the oil channel in the 
housing, Fig. 43-177. 

4. Coat the contact surface for the seal in the 
housing with sealing agent. . 

Fig. 43-179. Pressing in seal 

t)) 
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Fig. 43-180. Fittlng selector fork 

6. Fill about a fourth of the space between the 
sealing lips and the space between the spring on 
the reverse side of the sealing lip with grease, Fig. 
43-178. Press the seal into the housing with 
6108, Fig. 43-179. 

6. Secure the control mechanism in a vice. Fig. 43-
180. 

7. Fit the pins in the selector tork and place the 
fork and flange in the housing, Fig. 43-181 . 
Coat the shaft holding the selector 1ork with 
sealing agent and drive it into the housirig. 

8. 

9. 

10. 

Place the bottom of the control cylindt?r and the 
coppe,- washer on the holed nut. Tiohten the 
cylinder to the control mechanism. 

Fit a new seal on the flange, see Fig. 43-182, 
and grease the flange wear surface. 

Pull on the flange with 1845, see Fig. 43-183. 
Remove 1845 and fit counterhold 2837, see Fig. 
43-184. F it the flange nut and t ight1m it to a 

torque of 100-120 Nm (10-12 kpm • 72-87 
lbftf). 

Fig. 43-181 . Fitting flange 

C3-series 

Fig. 43-182. Flange seal 

Fig. 43-183. Pressing on flange 

Fig. 43-184. Fitting counterhold 
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Fig. 43-185. Prwing on beari11g 

Assembling other parts on auxiliary gearbox 

1. Place drift 6111 in plate 6109 and place them on 
the press table. Press the inner racB and washer 
on the output shaft, Fig. 43-185. 
Fit the circlip for the cluster gear bearing in the 
housing. The circlip should be titted with the 
dished side facing the bearing. Place the auxiliary 
gearbox in a press with the rear end resting 

against the press table. Press in th,~ cluster gear 
with 2291, Fig. 43-186. Note tha t the bearing 

Fig. 43-186. Pressing in cluster gear 
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Fig. 43-187. Fitting imermediate gear shaft 

will lie about 8 mm (5/16") outside the face af 
the housing before the circlip is inserted. 

2. Place the intermediate gear in the auxiliary 
gearbox, fit a new D-ring on the intermediate 
gear shaft and screw it tight in the guide sleeve, 
Fig. 43-187. Press in the shaft and remove the 
sleeve, Fig. 43-1 88. 

3. Turn the auxiliary gearbox and tit a new 0-ring 
on the shaft. Fit the washer and nut. 

4. Oil the needle bearing for the output shaft 
low-speed gear and place it'On the gear. Place the 
synchronizing unit with gears in the auxiliary 
gearbox, Fig. 43-189. 

Fig. 43-188. Pressing in intermediate gear shaft 



Fig. 43-189. Placing gears in aux. gearbo x 

5 . Fit the drift 6110 in the plate 6109 and place 
them on the press table. Place the a1Jxiliary 
gearbox on the drift, with the synchronizing hub 
resting against the drift, Fig. 43-190. Support 
under the box so that it is horizontal. 

6. Fit the output shaft, rotate the shaft so t hat the 
lands on the shaft enter the hub. Presi in the 
shaft, Fig. 43-191. 

7. Rerrove the auxiliary gearbox. Replace the drift 
with 6111 and fit the ring 6122 on the drift. 
Turn the auxiliary gearbox and place it on the 
drift with ring 6122 resting against the rear 
bearing inner race, Fig. 43-192. Support under 
the auxiliary gearbox. 

8. Check to make sure the synchronizing cone for 
the high speed is properly fitted in the hub. Fit 
the needle bearing inner race on the sh.aft and 
press it in with 6110, Fig. 43-193. Oil the 

Fig. 43-190. Placing aux. gearbox on count erhold 

C3-series 

Fig. 43-191. Pressing in output shaft 

Fig. 43-192. Placing aux. gearbox 

Fig. 43-193. Pressing on inner race 
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Fig. 43-194. Fitting needle bearings 

Fig. 43-195. Pressing on inner race 

Fig. 43-196. Driving in outer race 
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Fig. 43-197. Fitting corrtrol mechanism 

needle bearings and fit them in position, Fig. · ~)-
43-194. 

9. Fit the axial washer and the front bearing inner 
race on the shaft, with the inner bevel of the 
washer facing upwards. Press them on wlth 6110, 
Fig. 43-195. 
Fix the auxiliary gearbox in fixture 6140. 

10. Drive in the outer race for the output shaft front 
bearing with 2022, Fig. 43-196. The race should 
lie about 2 mm (0.08"1 on the inside of the 
housing. 

11 . Coat the control mechanism c:omact surface with 
sealing agent and fit it serurely in the auxiliary 
gearbox, see Fig. 43-197. Tighten the bolts toa 
torque of ~25 Nm (2.P-2.5 kpm = 14-18 
lbftf). 
The engagement of the control mechanism 
should always be checked. See under" Adjusting 
the control mechanism". 

Fig. 43-198. Fitting rear housing ha lt 



A 
\.. l 

Fig. 43-199. Flange seal 

12. Place shims in the rear housing (use those shims 
removed during disassembling less one shim). 
Place the outer race in the housing. Fix the 
housing in position with the three bolts, using 
double washers under the bolts, Fig. 43--198. 

13. Fit the speedometer pinion with the tapered part 
facing the rear bearing, Fig. 43-198. Fit a new 
seal on the flange, Fig. 43-199. Pull on the 
flange with 1845, Fig. 43-200. Coat t he sealing 
lip with grease. Remove the press tool and 
tighten up the nut. Tighten the nut te, a torque 
of 100-120 Nm (1~12 kpm = 72-87 lbftf). 

14. Remove the auxiliary gearbox from the press and 
place it in a vice. Rotate the intermediate gear 
shaft so that the stop lug is at an anghi of about 
900 in relation ta the connection face against the 

Fig. 43- 200.Pressing on flange 

C3-series 

Fig. 43-201.Adjusting shaft 

gearbox, Fig. 43-201 . Tighten the nut for the 
shaft toa torque of 10~120 Nm (10-12 kpm = 
72- 87 lbftf). 

Rotate the output shaft. Check the shaft' s axial 
clearance with a d ial indicator, Fig. 43-202. 
Place the point of the indicator against the shaft 
pin. The axial clearance may be ~o~ 
(-+0.0032") The difference between the ~tairrJ'· 
I -+0.0012" ) . 
and permitted measurement is the measurement 
for the number of shims requires. Shims are avail­
able in the following sizes: 0.1, 0.15, 0.35 and 
0.50 mm (0.004, 0.006, 0.014 and 0.020"). 

Fig. 43-202.Checking axial clearance 
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Fig. 43-203.Placing the lever 

16. Remove the indlcator and remove the rear flange 
with 2261 . Remove the rear cover and the shims. 
lf the lever has been removed, fit it according to 
Fig. 43-203. 

17 Coat the sealing ring seat in the rear housing with 
sealing agent. Fill 1/4 of the space between the 
seal llps with grease, Fig. 43-204. F1t the seal on 
drift 6108 and drive the seal into the housing, 
Fig. 43-205. Remove the drift and grease the 
seal slide surfaces. 

18 Coat the contact surface of the housing with 
sealing agent. Place the correct number of shims 
according to point 15 in the housio~ and fix the 
housing on the auxiliary gearbox. 

19. Fit the backing plate for the prnpeller shaft 
brake. Fit a new seal on the flange and grease it. 
Pull on the flange and fit the nut and tighten it 
to a torque of 280-300 Nm (28-30 kmp = 
202-217 lbftf). 

Fig. 43-204. Placing grease 
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Fig. 43-205. Driving in seal 

20. Coat the contact surface on the selector shaft 
with sealing agent and fix the shaft on the auxi­
liary gearbox. 

Adjusting the control mechanism 

When adjusting the control mechanism the cover as 
well as the washer and diaphragm must be removed 
from the control cylinder. 

1. Pull the pull rod so that the flange is in full mesh 
with the output shaft. Screw in the pUII rod nut 
so that it is a bit on the inside of the holded nut. 
Fit the inner washer for the diaphragm on the 
rod. Press the washer against the holed nut. When 
the pull rod is pulled back and forth there should 

01mm 

Fig. 43-206. Checking clearance 



Fig. 43-207. Fitting diaphragm 

be a clearance of about 0.1 mm (0.004"). lf 
nec:essary, adjust so that the correct clearance is 
obtained, Fig. 43-206. 

2. Fit the diaphragm and place the spacer washer in 
the centre of the diaphragm, Fig. 43--207. Fit on 
the outer washer and the lock nut. H-:>ld the 
diaphragm and washer when tightening up the 
nut. 

3. Fit the thrust spring, Fig. 43-208, and the cover. 
Fit the clamp bolts for the cover and m.1ke sure 
that they are distributed evenly round the cover. 

4. Release the lock nut sacuring the bolt in the 
cover, Fig. 43-209. Screw the bolt to the 
bottom. Unscrew the bolt 5 3/10 turns lapprox. 
8 mm ,. 0.32") Tighten up the lock nut. 

Fig. 43-208. Fitting spring and cove.r 

A • 5 3/10 turns (8 mm) 

Fig. 43-209. Screw in cover 

lnstalling the auxiliary gearbox 

Special tools: 2837, 6128, 6136 

C3-series 

1. Place the auxiliary gearbox on the gearbox jack, 
Fig. 43-210. Check that the sleeve fot the 
gearbox output shaft can easily be pushed back 
and forth in the auxiliary gearbox gear cluster. It 
the sleeve is stiff, the lands must be ground with 
carburundum. Remove the sleeve. 

2. Push the auxiliary gearbox on the jack in under 
the vehicle. Coat the surface of the auxiliary 
gearbox which is in contact with the standard 
gearbox with sealing agent.· Jack up and fit the 
auxiliary gearbox to the gearbox. Fit the nuts 
round the auxiliary gearbox connection flange. 

Fig. 43-210. Gearbox placed on jack 
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Fig. 43-211. Fitting the brakethoe 

3. Fit the sleeve. Rotate the output shaft on the 
auxiliary gearbox while pushing in the sleeve at 
the same time. Engage low gear. Engage front 
wheel drive. Fit and t ighten up the nut to a 
torque of 280-300 Nm (28-30 kpn, = 202- 217 
lbftfl. lf necessary use 2837 on the control 
mechanism flange. 

4. Coat the contact surface of the cover with sealing 
agent. Screw tight the cover. Fit the parking 
brake wire in position. 

5. Flt the bolts for the rear engine mo1.ints. Remove 
the jack. 

Fig. 43-212.Adjusting brake shoes 
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Fig. 43-213. Fitting speedometer wire · 

6. Assemble the propeller shaft brake. First fit the 
lower brake shoe. Then the lever (Fig. 43-211 I, 
the upper return spring, the upper shoe, the 
lower return spring and the drum. 

7. Adjust out one of the brake shoes with a 
screwdriver, Fig. 43-212, until it is just possible 
to rotate the drum The drum should be fixed 
with nuts. Slacken the adjuster screw until the 
drum rotates treely, but max. 5 teeth. Adjust the 
other brake shoe in the same way. 

8. Check the movement of the parking brake lever. 
lf the parking brake does OC?t give full brake 
åpplication at the 4th-5th ratchet, in spite of the 
fact that the propeller shah brake has been pro­
perly adjusted, alter the length of the wire with 
the nut at its front end. 

t). 

t) 

9. Fit the front and rear propeller shafts and tighten 
the bolts to a torque of 55-65 Nm (5,5-6,5 
kpm = 40-47 lbftf). Fit the exhaust manifold. t ~ 
Fill the auxiliary gearbox with oil. Concerning 
quantity and quality, see under "Data". 

10. Remove the hoist eyelet and tighten the cylinder 
head bolts to a torque of 90 Nm (9 kpm • 66.4 
lbftf). 

11 . Screw t ight the speedometer wire with 6128, Fig. 
43-213. 

12. Fit and connect up the evacvation and vacuum 
hoses to the control mechanism. 
Fit and connect up the cable to the sender. 

13. Place the lever on the gearbox selector shaft 
housing and auxiliary gearbox in neutral. The 
hole in the gearbox lever and the link should 
coincide in o rder to make it easier to f it the lock 
pin, see Fig. 43-214. lf necessary, adjust the link 
fork. 



Fig. 43-214.Place the lever 

14. Place the wire fot the indicator in the gear shaft 
housing. Turn the indicator arrow to the zero 
position. Fix the wire to the gear shaft lever, see 
Fig. 43-214. 

15. Place the platform in position, see Fig. 43-215, 
and tighten up the bolts and U•bolts. 

16. Connect the earth connection to the battery and 
f it the cover. 

C3-series 

1. Bol1lng 3. U-bults 
2. Bolting 4. Hom nreps 

Fig. 43-215 Fitting the platform 
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Illustration 43-A Gearbox 



C3-saries 

Gearbox 

t . Gar 
2 . G•ket 
3. Shim 
4 . Circlip 
5. Inner race 
6 . Outer race 
7 . Shim 

( · 
8. lnput shaft t J 9. SINYe10. 

10.s.J 
11 . Cirdip 
12. Inner ring 
13. Shim 

C 
14. Inner ring ,. 
16. Shlm 
16. Circlip 
17. Ball hearing 
18. Roller baring 
19. Circlip 
20. NNc11e bNrin11 
21 . G_., 3rd 
22. Selector fort( , 3~th 
23. 0U1pUt llhaft 
24. G_., 2nd 
25. N-,a, ti.aring 
26. Selector forl(, 1st-2nd 
27. Engeging 11-. 1n-2nd 
28. Hub, 1st-2nd 
29. Spring 
30. Cone 
31. GNr, 1n 
32. Clrclip 
33. Revera gur 

(_ . 
34. Ball buring ,, 
36. Shim 
36. Circlip 
37. Shlm 
38. Sala 
39. Inner race 

(_ I 

40. Inner race t i 41. Nut 
42. Gear 
43. Wurring 
44. Rear cover 
46. Outerrace 
46. Inner ,_ 
47. Gasket 
48. Inner houslng 
49. Needle hearing 
60. lntermedilm shaft 
61 . G•ket 
62. 3rd geer 
63. Clrcllp 
64. Outer hovsing 
66. Hut,, 3rd-4th 
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Illustration 43-B. Gearbox 



Cl-series 

Gearbox 
1. Dowtl 
2. Seltctor foric, 31d-411'1 
3 . O-ring 
4. 8-ing pin, 3rd-411'1 
5. Wesher 
6. Bot\ 
7. G_. lhih bar 
8. Clrcllp 
9. Gear lhift bar 

•·-r · 10. Shift fork , 1st--/2nd 

\. 11. e ... 1ng pin, 1st-2nd 
12. L-r 
13. Circllp 
14. Wllher 
15. s..l 

•• C 16. BUlhlng 
17. TubulM' pin 
18. Shift fork, ravene 
19. B•ring pin,,..,_ 
20. c-
21. Snl 
22. Sal 
23. Bulhing 
24. S..I 
25. 8Ulhing 
26. lnhibitor 
27. Gaket 

I 28. Selector lhaft housing 
I 29. Selector sheft 

30. lnhibltor ållft 
31. Spamrtube 
32. Spring 
33. Wa.Mr 
34. Spacer tube 
35. Spring • r 36. Waher 

\..... 37. Clrclip 
38. Cirdip 
39. Pin 
40. Selector lhaft 
41. Outer telector shaft housing 

I I r 42. Revet111 light contact • \..... . 43. Sealing ring 
44. Plug 
45. Housing, outer 
46. Ball 
47. Spring 
48. Pin 
49. Sal 
50. Rear cover 
51. Seal 
52. Shim 
53. Gasket 
54. Housing. inner 
55. Bolt 

I 
56. Wesher 
57. Cc,ver 

I 58. Gasket 
59. Plug 
60. Washer 

I I 61 . Gasket 
62. lnhex bolt 
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Illustration 43-C.Gearbox !~ 



Cweries 

Gearbox 
50. Front cover 
51. Gaket 
52. SINVe 
53. S..I 
54. Cin:llp 
515. Shlm 
56. Shim 
57. Circllp t.?. ,-

' 68. ·- ring 
\. 69. B•ring 

60. Sl'tim 
61. lnc,uuhm 
62. Roller beering 
63. Cl,clip f .:, c, 64. Sync:hronlzing cone 
66. Spring 
66. lnhlbitor 
fu. Hub 
88. Engeging si-
68. 3rd gur 
70. Needle bearing 
71. OU1pUUhaft 
n. 2ndgar 
73.. Needle buring 
74. Cone 
75. Hub 
76. Engiaging tiNve 
77. Loclt ring 
78. 1stgur 
79. NNdlebNring 
80. R-
81. Shlm 
82. Cin:llp 
83. Shim 

♦-C 84. W-ring 
86. Orive 
86. Nut 
87. Cin:lip 
88. Shlm 
89. Outer ring t ( · 90. BNring j 

91. Drive gur 
92. Cin:lip 
93. 3rd geer 
94. lnurmedleta lhaft 
95. 8-ring 
96. Outar ring 
97. Gear 
98. Rev- shaft 
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C3-teries 

Auxiliary gearbox 
1. Fl■nge 
2. Fl■nge _, 

3. Se■I 
4 . Outp1.1t sh■ft 
5. Bell bNring 
6. Housing 
7 . Fl■nge 

8 . Shift tork r 9. Roller hearing, inner race ,' 

10. NMdl■ be■ring 
1, . Hub 
12. Cone 
13. Engaging tl■eve 
14. lnhibitor f ! ( 1 15. Houslng 
16. Spring 
17. Gear, low1!)Nd 
18. Shims 
19. Houslng 
20. Sal 
21 . Fl■nge _, 
22. Fl■nge 

23. Speedometer ge■r 
24. Speedom■,er rpincll■ 
25. Roll■r be■rlng,, inner race 
26. Roller banns. ouwr race 
27. W•her 
28. N■ec:11■ be■rlng 

29. ().ring 

30. Roll■r b■■rlng. inner race 
31 . Roller, bearing ouur race 
32, Sp■c:erw•her 
33. Circlip 

---34. 8■11 b■■rln9 
r 35. Drivege91" 

'- 36. Ball b■aring 
'37. Roller be■ri"SI, inner race 
38. Roll■r bearing, in,- race 
39. 0-rlng 
40. Shaft t (_ . 41 . Shlms 
42. G■■r , hlgh~ 
43. Roller bearing, outer race 
44. Circlip 
46. Circlip 

43:59 



32 

,.. .. 

\ 
.40 39 38 37 



(_-

Illustration 43-E. Auxiliary gearbox 



Auxiliary gearbox 
1. Brake dNm 414. Washer 
2 . Nut 46. Nut 
3. Flenge 46. Nut -r 4 . Flanga-1 47. Flenge 
5. Seal 48. Flen99 -• \ 6. Shilld 49. Sal 

7 . StoP ICnlW 50. Circtip 
8 . Speedometer spindle 51. 81111 buring 
9 . Nut 52. Circlip -C 

10. Cover 53. OUlpUtlhaft 
11. Gasltet 54. Fleng,1 
12. Roller bellring 55. 0-ring 
13. I rm1rrnedia19 gaar 56. Sheft 
14. S~ralNve 67. 0-ring 
16. Shims 58. Plug 
16. Roller beering 69. Split pin bolt 
17. Circlip 60. HOUling 
18. e,u bearing 61 . Waher 
19. Cluner g11r 62. Split pin 
20. Ball buring 63. Shift forte 
21 . Spring 64. Slwft 
22. Ball 65. Roller bearing 
23. Switch 66. Washer 
24. Cover 67. Houling 
25. Bolt 68. Wast,er 
26. Shift rail 89. Roller buring 
27. Shift forlc 70. Oulitr ring 
28. Seal 71. Shims 
29. ThNst rod 72. SPNClom■19t 11111' -r 30. Cover 73. Houting 
31. Holed nut 74. Shaft 

\._ 32. Nut 75. NNdle bNring 
33. Wast.r 76. Gear.l~ 
34. Specerwaher n. eon. 
35. Oiaphngrn 78. Spring -(_ . 36. Wesher 79. I nhibitor 
'n. Nut 80. Hub 
38. ThNSt spring 81. Spring 
39.Sa'l!W 82. Cone 
40. Vacuum cylinder 83. Engag,ng si-
41 . Nut 84. Gear, hilti-sp■■d 

42. Bolt 85. N■edle bellring 

43. Clamp 86. Inner race 
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GROUP 45 PROPELLER SHAFTS 

Description 

The vehicle is provided with tv.o propeller shafts 
which are placecl between the auxlliary gearbox and 
the differential carrier, see Figs. 45-1 and 45-2. 
Both propeller shafts are provided with slip joints in 
order to take up the changes that arise tietween the 

Fig. 45-1. Front propeller shaft 

gearbox and differential carrler. To ensure complete 
lubrication of the spiders in the universal joints and 
the slip joints, the shafts are provided with lubricating 
nipples and in order to protect the slip joint, it is 
protected with a rubber bellows cover. 

Fig. 45-2. Rear propeller shaft 

Fig. 45-3. Propeller shaft 

Service procedures 

Replacing a propeller shaft 

When replacing a propeller shatt, any k>ck washers 
should be replaced and the slip joint rubber bellows 
cover checked for damage. When f itting the flanges, 
always make sure that the contact surfac:es are clean 
and free from dirt. The bolts should always be 
tightened to a torque of 55-65 Nm (5.5-6.5 kpm = 

40-47 lbftf) and the spiders as well as the slide joint 
should be lubricated. The spider should be greased so 
much that grease squeezes out at all four needle bear­
ings. Grease the slide joint untll squeeies out at the 
overflow valve (in the centre of the fork or when the 
slide joint shows a tendency to extend itself). 

45:1 



C3-series 

Fig. 45-4. Removing the axel 

Replacing tfle rubl,., bellows 

1. Jack up the vehicle so that the w eels are off the 
ground. 

2. Remove the propeller shaft from the differential 
carrier flange. 

3. Remove the hose clamps on the rubber bellows. 
Pull out the propeller shaft tube from the slide 
joint. 

4. Remove the bellows and clean the surfaces for 
the bellows on the tube and slide joint. 

5. Fit the hose clamps on the new bE1llows and place 
the bellows on the propeller shaft tube. 

6. Check to make sure that the slide joint is free 
from dirt. Push the tube into the slide joint and 
note the line-up marks when do lng so. see Fig. 
45-4. 

Fig. 45-5. Adjusting the clamp 

45:2 

Fig. 45-6. Removing the circlip 

7. Fit the propeller shaft to the differential carrier. 
Tighten up the bolts to a torque of 55-65 Nm 
(5.5-6.5 kpm .. 40-47 lbftf). 

8. Place the rubber bellows in position on the 
propeller shaft tube. Fit and tighten up the hose 
clamp. 

9. Before tightening up the other end of the bel• 
lows, the propeller shaft must be pulled out to its 
full lengt. 
On two-a.xle vehicles, the propeller shaft is pulled 
out to its full lengt when the wheel carrier gear 
hangs freely. 

On three-axle vehicles, the propeller shaft is pull• 
ed out to its full lenght to the bogie when one of 
the carrier gears hangs freely and the other is 
raised to a maximum. 

Fig. 45-7. Driving out the bearing 
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Fig. 45-8. Aemoving the spider 

10. Lower the vehicle. 

11. Lubricate the slide joint. This must be done 
when the vehicle is lowered otherwise too much 
grease can be added. 

Replacing universal joint 

Disassembling 

1. Secure the propeller shaft tube in a \lice so that 
the universal joint is as near the vice as possible. 
Note that the tube must not be darreged since if 
it is deformed it can cause imbalance. 

2. Aemove the circlips securing the needle bearings, 
see Fig. 45-6. 

3. With the help of a drift drive the spider as far as 
possible in one direction, see Fig. 45-7. 

4. Then drive the spider in the opposite direction as 
far as possible. 

C3-series 

Fig. 45-9. Fitting the bearing 

5. Drive out one of the needle bearings with a 
narrow drift. Aemove the spider, see Fig. 45-8. 
Drive out the other needle bearing. 

6. Fit the flange in a vice and rernove the spider 
from the flange in the same way as from the 
tube. 

A$sembling 

1. Rernove the needle bearings from the spider. 

2. Place the spider in the flange, see Fig. 45-9, and 
fit the needle bearing. Make sure that the rollers 
in the bearing are located correc:tly. Press in the 
bearing and fit the circlip. 

3. Push the spider in the one direc:tion so far that 
the needle bearing can be fitted. Press in the 
bearing and fit the circiip. 

4. Fix securely the spider in the propeller shaft tube 
in the same way. 

5. Lubricate the spider. 
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C3-series 

GROUP 46 REAR AXLE AND FRONT AXLE 

Description 

Dl FFERENTtAL'CARRI ERS 

The differentia~ carriers, see Figs. 46-1 and 46-2 as 
well as Illustrations 46-A and •B, are of thn so-called 
"spirsl•bevel"' type which means that the centreline 
ot the pinion ooincides with that of the crown wheel, 
see Fig. 46-3. Front and gear differential carriers are 
similar. Since they are turned in their own direction, 
the drive slde of the crown wheel is not regarded as 
the same side as the gears in both carriers. In order to 
prevent• the differential pinion from rotating when 
driving on a slippery surface, the ditfenmtials are 
provided with a lock, see Figs. 46-4 and 46--5. The 
lock is operated from a control panel, see Fig. 46-6. 
The control cylinder on the rear axle·casing or front 
axle casing is actuated by vacuum. In Ol'der to 
indicate when the control cylinder is under vacuum, 
indicators are placed on the line to the frorit and rear 
a.xle casings f'espectively (Fig. 46-7). They switch on 
the differential lock lights on the instrument panel. 

' -~ 
. - .. ___ .... 

, _.;, 

Fig. 46-3. Spiral bevel 

Fig. 46-1. Front axle 

Fig. 46-2. Rear axle 
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Fig. 46-4. Differential lock 

WHEEL CARRIERS 

In order that the vehicle should have a high ground 
clearance without the necessity of having excessively 
large wheel$, the front and rear a1des have been 
provided with wheel carriers, see Figs. 46-8 and 
46-9. The wheel carries consist of a I arge anda small 
gear, see the Illustration 46-C, E and F. the gears 
have straight teeth. The small gear is journalled in the 
wheel carrier houslng in a ball bearing and a neeclle 
bearing. The large gear is tixed to the wheel hub 

Fig. 46-6. Operating controls 
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iii Atmosr,here 

Fig. 46-5. Differential lock 

shaft, which is journalled in a housing bolted to the 
wheel carrier housing. The housing is partly filled 
with oil for lubricating the wheel carriers. 

To prevent oil from the wheel carrier running over 
into the differential carrier casing, a seal is fixed on 
the rear wheel carrier housing. This seal oonsists of a 
sealing ring with wear ring, Illustration 46-0, and an 
X•ring which sits on the drive shaft. The seal for the 
front wheel carrier oonsists of rubber bellows, see 
Illustration 46-C. 

.. 

Front 
c:ontrol 
cylinder 

lndicator light 
Diff. carrier 
Front 

lndicator light 
Diff. carrier 
R•r 

Rear 
c:ontrol 

Jr===:s!.!a:::l ~::Lli====:a::t'"J cylinder 
Vacuum senden 

Fig. 46-7. Diff . carrier senders and indic. lights 
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Fig. 46-8. Front wh~I carrier 

Power take-off for tandem drive 

On 3-axle vehicles with tandem drive. the leading 
differential carrier, Fig. ~ 10, is fitted with a power 
1ake-off for driving the trailing differentie I carrier. A 
propeller shaft is fitted between the JX>Yl'er take-off 
and the trailing differential carrier. The power take­
off is fixed to the differential carrier housing. It 
differs, therafore, from the vehicle' s two ,:,ther diffe­
rential carriers by the fact that it has a c,over in the 
housing anda gear wheel which sits on the pinion. 

Fig. 46- 10. Power take-off on the differential carrier 

C3-series 

Fig. 46-9. Rear wheel carrier 

The construction of the power take-off can be seen 
from Fig. ~11 and Illustrations ~G and H. It 
consists oftwo parts, a housing in which two gears are 
journalled and a housing in which the output shaft is 
journalled. One of the gears, c:alled the intermedlate 
gear, cannot be displaced on its shaft but is in 
constant m&sh with the gear on the pinion and the 
gear on the power take-off. The JX>wer take-off 
output shaft will, therefore, •1-ys rotate at the same 
speed as the speed of the pinion. 

Fig. 46-11. Power take-off 
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Service procedures 

DIFFERENTIAL CARRIERS 

Work on carriers in vehicle 

Replaclng 0-rings on differential lock control handle 

1. Place a s~itable tool under the handle, and pull 
the hand le out of the housing. 

2. Replace the O-ring on the handle, Fig. 46-12, 
and coat it with a little grease. 

3. Pre$$ the handle into the housing. Check to make 
sure that the differential lock can be engaged and 
disengaged. 

Fig. 46-12. Differential lock o:mtrol 

Fig. 46-13. Differential lock controls 
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Replaclng differential ca"ier control 

1. Place a suitable tool under the knob and pull the 
knob out of the housing. 

2. Aemove the four screws securing the plate. 

3. Aemove the lock ring which ho!ds the control 
housing to the controls panel. 

Screw loose the panel. Oisconnect the hoses from 
the housing, see Fig. 46-13. 

4. Aemove the knob from the new control. 

5. Place a new Q-ring on the housing and fit the 
housing on the panel. Fit the lock ring. I! 

6. Connect up the hoses. Fit the panel. Sa-ew tight 
the plate. 

7. Press the knob into the housing. Check the 
function of the differential carriers. 

Replacing the flange seal 

1. Aemove the bolts holding the propeller shaft and 
remove the shaft. 

2. Fix counterhold 2837 on the flange, Fig. 46-14. 
Unscrew the nut. 

3. Fit puller 2261, Fig. 46-15, and pull off the 
flange. 

4. Pull out the seal with 4030, Fig. 46-16. 

Fig. 46-14. Fitting a rounterhold 
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Fig. 46-15. Removing the flange 

5. Grease the contact surface of the new SE!al which 
fac:es the flange and on the reverse side of 

the se.:ling lip, Fig. 4&-17. 

6. Drive the seal intD the housing with 2806. 

7. Pull on the flange with 1845, Fig. 4&-18. 
Remove the tool and fit 2837. Fit the nut and 
tighten it to a torque of 280-300 Nm (28-30 
kpm • 202-217 lbftf). 

8. Fit and tighten up the propeller shaft. Tighten 
the bolts to a torque af 55-65 Nm 15.5-6.5 
kpm = 40-47 lbftf). 

Replacing the contro/ cylinder diaphragm 

1. Remove the bolts, Fig. 4&-19, hold ing the 
cylinder cover. Remove the cover. 

2. Remove the spring. Remove the nut on the pull 
.f'Od. Hold securely the thrust washer ard diaph-

Fig. 46-16. Removing the seal 

2806 

1 . Sal lng ring 

2. SIJring wtth w- lrfw 

Fig. 46-17. lnsullingthe sealing ring 

Fir,. 46-18. Presaing on the flange 

Fig. 46-19. Control cylinder 
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Fig. 46-20. F ittlng diaphragm 

ragm so that they do not spin rour1d. Remove the 
thrust washer and diaphragm, and take c:are of 
the distance washer in the centr11 of the diaph­
ragm. 

3. Fit the new diaphragm. Fit the clistance washer 
in the centre of the diaphragm. F'lace the thrust 
washer on the diaphragrn. 

4. Fit and tighten up the nut. Hoid securely the 
thrust washer and diaphragm so that they do not 
spin round when the nut is tightened up. 

5. Fit the spring with the large c:ontact surface 
facing the thrust wast'ler, Fig. 46-21. Fit the 
cover. Fit the bolts evenly rouncl the cover and 
tighten up. 

Fig. 46-21 . I nstafling t he spr ing 
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Fig. 46-22. Control cylinder 

Adjusting the differential lock 

1. Unsa-ew the wheel nuts on the wheel which is on 
the same side as the control cylinder lright·hand 
side). 

2. Jack up the vehicle and remove the wheel. 

3. Remove the bolts securing the amtrol cylinder 
cover, Fig. 46-22. Remove the cover. 

4. Remove the spring. Remove the nut on the pull 
rod. Remove the diaphragm and the tlvust 
washers. Take care of the washer in the centre of 
the diaphragm. 

5. Lift up the pull rod and adjust the nut, Fig. 
46-23, so that it is flush with the gauge 6133. lf 
there is no gauge, the distance should be 9 mm 
(0.36") between the holed nut and the nut. when 
the differential lock is engaged. 

Fig. 46-23. Adjusting the pufl rod 



A a 6 3/8 turr,s (9,2 mm) 

Fig. 46-24. Adjusting the bolt 

6. Fit the thrust washer and diaphragm. Fit the 
copper washer in the centre of the diaphragm. 
Fit the other thrust washer. 

7. Fit on the upper nut. Hold securely the lower 
nut, the thrust washers and the diaphragm so 
that they do not rotate when the nut is tightened 
up. 

8. Fit the spring with the large contai::t surface 
facing the thrust washer, Fig. 46-24. Fit the 
cover. Fit the bolts evenly round the cover and 
tighten up. 

9. Remove the lock nut for the bolt on t he cover. 
Screw down the bolt so that it bottoms against 
the thrust rod. Then screw it back 6 3/8, approx 
9,2 mm (0.36") turns and lock it with the lock 
nut, Fig. 46-24. 

10. Check with the control for the diffemntial lock 
that the lock engages and disengages pro perly. 

Fig. 46-25. Removing the ball joint 

Cl-series 

Fig. 46-26. Removing the wheel carrier 

Replacing the differential carriers 

Removing the front differential carrier 

1. Release the wheel nuts on both wheels. Jack up 
the vehicle. 

2. Rernove the wheels. 

3. Drain the oil from the differential carrier. Re­
move the nut on the ball joints for the steering 
rods. Disconnect the ball joint from the steering 
arm with 2370, Fig. 46-25. 

4. Remove the plate for the hollow rubber spring. 
Remove the upper bolts and fit the guide pins 
6131 , see Fig. 46-26. 

5. Remove the lower bolts securing the wheel 
carrier housing to the front axle casing. Place a 
jack under the wheel carrier housing. 

6. Pull out the wheel carrier housing with drive 
shaft at least 100 mm (4") or the maximum 
length permitted by the brake hoses. Remove the 
jack and support under the wheel carrier housing. 

7. Disconnect the other wheel carrier housing in the 
sameway. 

8. Remove the propeller shaft from the differential 
carrier flange, Fig. 46-27. 

9. Remove the nuts securing the differential carrier 
and remove the carrier. 

10. For replacement of the differential sleeve, see 
under " Replacing the differential sleeve". 
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Fig. 46-27. Differential sleeve• 

I nstalling the front differential ca mer 

1. Check the selector fork for the differential gear 
for wear. Concerning eventual replacement of the 
differential lock or fork, see under "Replacing 
the differential sleeve". 

2. Clean the contact face of the casing and coat it 
with sealing agent. Make S1Xe thilt the flange 
sleeve of the differential lock on the differential 
carrier is on the right side. Place the differential 
carrier in position. Fit the washers and nuts in 
position and tighten up the carrier. 

Fig. 46-28. Flange sleeve 
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Ftg. 46-29. Location of rubber' dust cover 

3. Fit the propeller shaft. Tighten the bolts to a 
torque of 5&-65 Nm (5.&-6.6 kpm .. -10-47 
lbftf). 

4. NOTEI Check that the rubber dust cover for the 
-drive shaft is fitted property on the steering 
knuckle support, .. Fig. 46-29, before fitting 
the wheel can-ier and support 1Dpther. 

Lift up the drive shaft while pushing in the 
differential carrier, Fig. 46-30. When the drive 
shaft touches the differential, rotate the differen­
tial carrier flange while pushing the carrier to the 
bottom at the same time. 

Fig. 46-30. Fitting the carrier 



Fig. 46-31. Tighten the nuts 

5. Fit the bolts round the fTont axle casing. Remove 
the guide pins. nghten the bolts to a t1,rque of 
100-120 Nm (10-12 kpm = 72-87 lb'ftf). Use 
6135, see Fig. 46-31. Remove the jack. 

6. Fix the plate on for the hollow rubber spring. 

7. Fit the lower steering rod. Check t hat the 
lubricating nipple is not damaged. 

8. Fit the other wheel carrier housing In the same 
way (points 4-6). 

9. Fill the carrier with oil. Conceming quan.tity and 
type, see under "Data". 

10. Adjust the differential lock. see the separata 
instructions. 

Fig. 46-32. Sealing nipples 

C3-series 

Fig. 46-33. Rernoving the wheel carrier 

11. Fit the wheels. Lower the vehicle and tighten the 
wheel nuts to a torque of 210 Nm (21 kpm .. 
152 lbftf). 

Remo)fing the rear differential carrier 

1. Release the wheel nuts on both rear wheels. Jack 
up the rear of the vehicle. 

2. Remove the wheels. 

3. Orain the oil from the differerrtial carrier. 

4. Remove the shock absorber from its lower 
attachment. Disconnect the brake line from the 
wheel cylinder. Plug the line with a sealing 
nipple, see Fig. 46-32. Volvo nos. 245752 + 
1210673. 

5. Place a jack under the wheel carrier housing, see 
Fig. 46-33. Remove the bolts securing the wheel 
carrier housing to the rear axle casing. Allow two 
bolts to remain. Tap carefutly on the bolts so 
that the housing loosens from the casing. 

6. Remove the bolts and pull out the wheel carrier 
housing with the drive shaft. 

7. Remove the other wheel carrier housing in the 
same way. 

8. Remove the propeller shaft from the differential 
carrier flange, Fig. 46-27. 

9. Remove the mrts securing the differential carrier 
and remove the carrier. 

10. For replacement of the differential sleeve, see 
under "Replacing the differerrtial sleeve". 
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Fig. 46-34. Differential carrior 

lnstalling the rear differential carrier 

1. Check the selector fork for the differential lock 
for wear. In the event the lock or 1he fork has to 
be replaced, see the special instrlll..'"tions. Lift up 
the flange and hold it in position with a suitable 
tool, see Fig. 46-35. 

2. Clean the contact face of the casi ng and 001t It 
with sealing agent. Check that the differential 
lock flange sleeve on the differential carrier is on 
the right side. Place the differential carrier in 
position. Fit washers and nuts in position and 
tighten up the carrier. 

3. Fit the propeller shaft. Tighten the bolts to a 
torque of 55-65 Nm (6.5-6.5 kpm • 40--47 
lbftf). 

Fig. 46-35. Differential lock fl-nnge 
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Fig. 46-36. TIQhten the nuts 

4. Remove the tool holding the flange. 
Fit two guide pins 6131 in the lower holes of the 
wheel carrier housing, Fig. 46-33. Place the 
housing on a jack. Lift up the carrier so that the 
guide pins can enter the rear axle casing. Rotate 
the differential carrier flange while pushing in the 
carrier at the same time. 

5. Fit the bolts round the casing. Remove the guide 
pins. Tighten the bolts toa torque of 100-120 
Nm (10-12 kpm • 72-87 lbftf). Use 6135, see 
Fig. 46-36. Remove the jack. 

6. Fit the shock absorber. Fit and tighten up the 
brake pipe. 

VOI.YO ,,.q 

Fig. 46-37. Removing the contact 
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2. Shaft 
3 . Washer 
4. Nut 

Fig. 46-38. Differential sleeve 

7. Fit the other wheel carrier houslng in the same 
way. Bleed the wheel cylinders on the rear 
wheels. The electrical contact for the pressure 
difference should be removed, see Fig. 46-37, 
during the bleeding. lf a bleeder unit is used, the 
working preuure should be 0.2 MPa (2 kp/cm2 • 
28 lbf/in2). For more detailed instruct10ns with 
regard to bleedlng, see Part 5. Fill the differential 
carrier with oil. Concerning quantity and type, 
see under "Data". 

8. Fit the wheels. 

9. Lowllt:' the vehicle. Tighten the wheel nuts to a 
torque of 210 Nm (21 kpm = 152 lbftf). 

Replacing the differential sleeve (with differential 
carrier removed) 

1. Remove the nut from the shaft (Fig 46-38). 
Drive out the shaft with a plastic maltet. 

2. Remove the sleeve from the drive shatt. Remove 
the sleeve from the tork. 

3. Check that the fork, or the shaft, is not damaged. 
lf necessary, replace the requisite parts. 

4. Fit the new sleeve on the tork. Push the sleeve 
onto the drive shaft. 

5. Fit a new 0-ring on the shaft. Place the shaft in 
position. Fit and tighten up the nut. 

Disassembling the differential carrier 

Special tools: 1801, 2261, 2392, 2567, 28,37, 4030, 
6014, 6115. 

1. Clean the outside of the carrier. Place the carrier 
in fixture 6112, Fig. 46-39. 

C3-series 

Fig. 46-39. Fixture for the diffentail carrier 

2. Check to make sure the be•ing caps are marked. 

3. Bend up the tabs on the lock washer for the cap 
bolts. Remove the bolts and the lock rings for 
the adjuster nuts.. 

4. Remove the cap bolts. Remove the caps. 

5. Remove the differential housing with adjuster 
nuts and bearlng. 

6. Remove the oil sa-aper and spring, Fig. 46-40. 

Fig. 46-40. Removing the oil scraper 
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Fig. 46-41. Fitting a puller 

Fig. 46-42. Aemoving the flange 

Fig. 46-43. Aemoving the seal 
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Fig. 46-44. Driving out the seal 

7. Turn the carrier. Fit oounterhold 2837 on the 
flange, Fig. 46-41. Aemove the flange nut. 

8. Aernove the counterhold. Fit 2261 on the flange, 
Fig. 46-42. Rernove the flange. 
Pull out the flange seal with 4030, see Fig. 
46-43. Aernove the oil deflector plate. 

9. Drive out the pinion with a plastic mallet. Take 
care of the shims and spacer sleeve. 

10. Tum the carrier. With 6014 + 1801 drive out the 
flange seal, front bearing and outer race, Fig. 
~44. 

11. Turn the carrier. Drive out the outer race for the 
rear bearing with 6115 + 1801. 

12. Aernove the bearing from the pinion with 2392, 
Fig. ~45. Note how the tool is attached, Fig. 
46-46. 

Fig. 46-45. Aemoving the bearing 



1. Pullw is pushed - the rollers 
2. Rollers pulltd up 
3. Cirdip knocked tight 

Fig. 46-46. Fitting the puller 

Disassembling a differential housing 

1. Fix the housing in a vice. Remove the bolts 
securing the crown wheel. Remove the crown 
wheel. 

Fig. 46-47. Driving out the lock pin 

C3-series 

Fig. 46-48. Removing the washer 

2. Drive out the lock pin, Fig. 46-47, which holds 
the shaft for the differential gears. 

3. Drive out the shaft. Rotate the differential side 
gears. Remow the pinions and thrust washers, 
Fig. 46-48. Remove the differential side gears 
and washers. 

4. Remove the differential hearings with 2567, Fig. 
46-49. 

Fig. 46- 49. Removing the bearing 
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Checking and replacing parts 

First clean all parts thoroughly. Examina all bearing 
races and hearings. There rrost not be any scoring or 
other clamage on the hearings, rollers or roller cages. 
All damaged hearings and hearing races are to be 
replaced and the balts for the O'Own wheel should 
always be repl~. 

Examine both the pinion -and cn)wn wheel 
thoroughly for damage to the gear teeth. This can be 
caused by incorrect running-in, wrong oil, insufficient 
backlash or incorrect tooth mesh. Unles. the reason 
for the seizing is removed at an early stage, this will 
lead eventually to entirely ruined gears. 

Also check the differential gears for damage to the 
teeth. lf any gear is damaged repla•ce all four 
differentials, since they are nowadays rnatched for 
better mesh ing. 

Check also the cylindrical section af the flange which 
enters the sealing ring to see where it is wom or 
scored. lf it is, replace the flange together with the 
sealing ring. 

The pinion ring has a slot for locking. In time this 
loses its locking ability. For this reason, the nut 
should be replaced if it has been taken off a couple of 
times. The washer under the nut should also be 
changed if it has become warped. 

Assembling 

When assembling and adjusting the final drives and 
carrier differentials, the greatest deanliness must be 
observed. Dirt in a tapered roller hearing can lead to 
entirely incorrect measurements. 

When measuring the bearing clearance or the pre­
loading, the bearings should be oiled and should have 
been rotated several times under load. 

It is not necessary to check the mesh pattem on the 
gear teeth if the pinion and backlash have been 
adjusted according to the instruction~ given for 
assembling the final drive. 

Washers and shirns of different thicknesses are fitted 
in some places (see Fig. 46-50) in order to obtain 
correct clearance. 

Fig . 46-50. Shims or washers 
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Fig. 46-51 . Fltting the thrust washE-rs 

Assembling the differential housing 

1. Grease the teeth and slide surfaces on the 
differential gears. Oil the thrust washers. 

2. Place the differential side gears and thrust 
washers in the housing, see Fig. 4~51. 

3. Place the dished thrust washers on the differen­
tial pinions. Place the pinions opposite each 
other on the differential side gears, Fig. ~52. 
"Roll in the pinions at the same time. Check to 
make sure the washers are fitted properly. 

Fig. 46-52. Fitting the d itt. side gears 

C3-series 

Fig. 46-53. Driving in the shaft 

4. Drive in the shaft, Fig. ~53. While driving in 
check to make sure that the thrust washers are 
fitted properly. 

5. Rotate the gears so that the grease is evenly 
distributed on them. 

6. Fit the differential housing in a vice. Check the 
backlash with a rocker indicator, Fig. ~54. 
The clearance may be max. 0.22 mm (0.0088"). 
lf the backlash is greater than this, replace the 
thrust washers for the differential side gears. 
Washers are available in the following sizes: 0.74, 
0.78, 0.82, 0.86, 0.90, 0.94 and 0.98 mm (0.029, 
0.030, 0.032, 0.033, 0.035, 0.037"). 

Fig. ~54. Checking the clearance 
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Fig. 46-55. Pressing on the bearing 

7. When correct backlash has been obtained, drive 
in the shaft lock pin. 

8. Press on the differential bearings wh h 6116, Fig. 
46-55. 

9. Fit the crown wheel. Fit and tighten the bolts to 
a torque of 80-100 Nm (8-10 kpm = 58-72 
lbftf). 

Assembling the rear differential carrier 

Special tools: 1845, 2284, 2395, 2404, 2600, 2636, 
2685,2686,2806,2841,6102,6113, 6146. 

1. Polish the pinion mesh face with a fine emery 
cloth. 

2. Place the adjuster ring 2685 with lock saew 
facing the pinion. Tighten up spanner 2841, Fig. 
46-56. 

3. Place the pinion in the housing. The lock pin for 
the adjuster ring should go down ir1to the recess 
on the carrier housing bearing face and the ring 
should be turned in order to make it easy to get 
at the lock bolt, Fig. 46-57. 

Fig. 46-56. Adjuster ring and sleeve for pinion loca­
tion 
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Fig. 46-57. Lock bolt 

4. The pinion should have a certain nominal mea­
surement (1, Fig. 46-58) to the aown wheel 
centrellne. Due to tolerances in manufacture, 
deviations from the nominal measurement arise. 
Deviation is indicated on the ground face of the 
pinion with a figure. Deviation (e.g. 1 = 0.01 mm 
= 0.0004") can either be + or -. To check the 
pinion location, use a dial indicator as well as a 
measurlng tool 6113, which consists of two parts: 
a pinion gauge and an adjuster jigg. 

The check is carried out as follows: 
Place the pinion gauge on the pinion face and the 
adjuster jigg in the differernial bearing seats, see 
Fig. 46-59. Seren tight parallel block 6146 on 
the differential carrier housing, Fig. 46-60. Place 
the indicator holder 2284 on the carrier housing 
and zero-set the indicator to the highest point on 

- . 
Q......;;1----------0 

Fig. 46-58. Pinion location 
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Fig. 46-59. Checking the location 

the adjuster jigg, Fig. 46-60. Then turn over the 
indicator holder so that the indicator comes 
towards the pinion gauge, Fig. 46-61 . Read off 
the indicator. 

lf the pinion is marked 0, the adjuster jigg and 
pihion gauge should be at the same height, if it is 
marked - then the pinion gauge should be higher 
than the adjuster jigg, and if it is mark,i!d +, then 
the pinion gauge should be lower than the 
adjuster jigg for correct adjustment. This is 
adjusted by turning the spannar on the pinlon 
until the diat indicator shows correct v.1lue. Then 
lock the adjuster ring with the lock bott .. Remove 
the measuring toot and pinion. Remove the 
adjuster ring and the spanner from the pinion. 

5. Place the rear pinion bearing with outer race in 
measuring fixture 2000. Fit on the plate, spring 
and nut. Tum the nut until the flat .side faces 

Fig. 46-60. Checking the location 
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Fig. 46-61. Checking the location 

downwards. Rotats the plats (and thereby the 
bearing) back and forth several times 10 that the 
rollers take up their proper positions. Place the 
adjuster ring on the fö<ture, Fig. 46-62. Use 
holder 2284 and a diat indicator. Point the diat 
lndicator polnter towards the be.-ing outer race 
and zero-set the indicatDr. Then ptace the pointer 
to point to the adjuster ring. The indicator will 
now lndicate the thickne• af shims required. 
NOTEI It is not always possible to obtain shims 
with precisely the right thickness. However, they 
must not be more than 0.03 mm (0.0012") thicker 
than the meallffed 'llllue but up to 0.05 mm 
(0.0020") thinner. Shims are available in the 
following dimensions: 0.08, 0.13 and 0.25 mm 
10.0032, 0.0052 and 0.0098"). 

1. AdjU$ter ring 2. Oial indicstor 3. Bearing, complete 

Fig. 46-62. Oetermining shim thickness 
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Fig. 46-63. lnstalling shims 

Fig. 46-64. Pressing on the bec,ring 

Fig. 46-65. Pressing in the bearing 

46:18 

Fig. 46-66. Fitting the spacer ring 

6. Place the requisite number of shims on the 
pinion, Fig. 46-63. Press on the bearing with 
2395, Fig. 46-64. 

7. Press in the rear pinion bearing outer race with 
2686, Fig. 46-65. 

8. Separate the tool and press in the front bearing 
outer race. 

Fig. 46-67. Pressing on the bearing 

e ... 



Fig. 46-68. Fixing the tool 

9. Place the spacer sleeve and the shims on the 
pinion, Fig. 46-66. Use those shims which were 
removed during the disassembling plu~ a shim of 
0.5 mm (0.020"). 

10. Tum the carrier. Place the pinion in the housing. 
Place the front bearing, sleeve 6102 and press 
tool 1845 on the pinion, Fig. 46-67. Pull in the 
bearing. 

11. Remon the press tool and the sleevE. Fit 2404 
on the pinion and tighten with the pinion nut, 
Fig. 46-68. Tighten the nut to a torque of 
2~300 Nm (28-30 kpm = 202-21 i' lbftf~. 

12. Tum the carrier. Place a dial indica tor on the 
pinion measuring face. Aotate the pinion while 
pulling it out at the same time. z ,il'O-$et the 
indicator when the pointer is at its 1Juter posi­
tion. Push in the pinion while rotatirig it at the 
same time. Aead off the amount th11 pinion is 
pre.ised In. 

13. Aemove the dial indicatt>r. 
Tum the carrier. Aemove the press tool and the 
sleeve from the pinion. Drive out the pinion with 
a plastic mallet. 

14. The shims on the pinion should be reduced with 
the axial clearance obtained plus 0.06- 0.08 mm 
(0.0024-0.0032") for new bearlngs and 0.04-
0.06 mm (0.0016-0.0024") for old bearings. 

15. Fit the pinion with the correct number of shims 
according to point 14. Place the sleevo 6102 and 
press tool 1845 on the pinion, pull in the 
bearing. Remove the sleeve and the press tool. 

16. Fit the spanner 2404 and the flange nut. Tighten 
the nut to a torque of 280-300 Nn, (28-30 
kpm • 202-217 lbftf). 
Check the torque (see Fig. 46-68). It should be 
0.6-2.0 Nm (0.06-0.2 kpm = 0.4-1.!i lbftf) for 

2 

C3-series 

2806 

1. Sealing ring 
2. Spring with ltyer of grease 

Fig. 46-69. Placing the grease 

VOL\(0 
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run-in bearings and 1.6-3.5 Nm (0.16-0.36 kpm 
= 1 .1-2.5 lbftf) for new bearings. lf the torque 
wrench indicates another value than what is 
recommended, shims must be removed or aclded 
accordingly. 

17. Check the location of the pinion according to 
point 4. 

18. Remove the flange nut and spanner. 

19. Place the oil deflector plate on the front bearing. 
Fill 1/4 of the space between the lips with grease. 
See Fig. 46-69. Drive in a new seal with 2806, 
Fig. 46-70. 

20. Fit the flange with counterhold 2837. Press on 
the flange with 1845, Fig. 46-74. 

Fig. 46-70. Driving in the seal 
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Fi11. 46-71 . Pressing on the flange 

21 . Remove the press tool. Fit the washer and the 
flange nut. Tighten the nut tu a torque of 
280-300 Nm (28-30 kpm = 202-217 lbftf). 
Remove the counterhold. 

22. Turn the carrier. Place the spring and oil scraper 
in the housing. 

23. Fit the differential housing in p()sition. Oil the 
adjuster nuts and place them and the outer races 
on the housing. Check that the 31:ljuster nuts are 
SCfewed on properly. Fit the caps, observing the 
line-up marks. Fit the cap bolts and tighten up. 
Slacken the bolts approx. 1/8 turn. Adjust the 
adjuster nuts so that a backlash is obtained at the 
same time as there is a certain clearance in the 
differential housing hearings. 

Fig. 46-72. Fixing the dial indicator 
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Fig. 46-73. Checking the clearance 

Adjusting the backlash and pre-/oading on differential 
housing burings 

1. Fix the dial indicator holder 2636 on the fixture, 
Fig. 46-72. Fix the dial indicator in position. 
Set the measuring Point to the bearing inner race. 

2. Turn the carrier so that the indlcator faces 
downwards, see F ig. 46-73. Rotate the aown 
wheel while pressing clown the differential hous­
ing at the same time. Zero-set the indicator. 

3. Tum the carrier and rotate the aown wheel a 
couple of turns wnile pressing it down at the 
same time. Zero-set the indicator. 

4. Tum the carrier and rotate the a-own wheel a 
couple of turns. Adjust the lower adjuster nut so 
that the bearing clearance disappears until the 
indicator is again set to zero. Then turn the 
adjuster nut a further two notches and even more • 
so that the lock washer can be fitted. JJ) 

5. Rotate the carrier and start adjusting the back• 
lash. Adjust with a rocker indicator. The indica· 
tor pointer is placed approx. 3 mm (0.12") from 
the heel of a tooth and three teeth at different 
places on the a-own wheel are measured. The 
backlash may be 0.12-0.18 mm (0.0048-
0.0072" ). 

When adjusting, turn the adjuster nots an equal 
number of notches in order to maintain the 
correct bearing pre--loading. 

6. Lock the adjuster nuts and tighten up the cap 
bolts w a torque of 65-67 Nm (5.5-6.7 kpm = 
40-48 lbftf). Lock the bolts. 
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Fig. 46-74. Fitting the flange sle,Jve 

After the carrier has been assemblf1d and the 
pinion position adjusted according to the line-up 
marks, it is not necessary to check t•ooth mesh. 

7. Fit the flange for the differential lock, Fig. 
46-74. Fit the washer and the lock ring. 
Rerrove the carrier from the fixture. 

WHEEL CARRIERS 

Front wheel carrier 

Removing a wheel carrier 

1. Remove the wheel nuts from the whuel. Jack up 
the vehicle. 

2. Remove the wheel. 

Fig. 46-75. Removing the steerlng rod 

C3-series 

Fig. 46-76. Seallng nipples 

3. Dra in the oil from the wheel carrier housing. 

Rerrw:>ve the steering joint from the steering rod 
with puller 2370, Fig. 46-75. 

4. Remove the brake lines from the brake hoses. 
Plug the hoses with sealing nipples, see Fig. 
46-76 for a suitable nipple, Volvo part nos. 
945752 + 1210673. Aemove the bracket with 
hoses from the wheel carrier housing. 

5. Aemove the stop plate for the hollow rubber 
spring. 

6. Remove the upper bolls securing the wheel 
carrier housing to the front axle casing. Fit the 
guide pin 6131 in the upper holes, Fig. 46-n. 
Place a jack under the wheel carrier housing. 

7. Rernove the lower bolts and pull out the wheel 
carrier housing wlth drive shaft. 

Fig. 46-77. Removing the wheel carrier 
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Fig. 46-78. Removing the rubber dust .cover 

Replacing ru~ dust cover, wheel canler 

1. See under "Removing the front wheel carrier". 

2. Rernove the rubber dust cover with a suitable 
tool, Fig. 46-78. 

3. Remove the bushing in the dust cover. lf the 
bushing is in good condition, it can be re-fitted 
together with the new dust cover. 

4. Check to make sure that the guide edge of the 
dust cover is clean. Grease the edge and the 
bushing. 

5. Place the dust cover in position and drive it down 
with 6117, Fig. 46-79. Take care not to damage 
the dust cover should the shaft 1iall against the 
steering l;cnuckle support. 

Fig. 46-79. Driving in the se ~I 
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Fig. 46-80. Rernoving the rubber dust cover 

6. See under "lnS1alling the front wheel carrier". 

Replacing the drive shaft joint 

1. See under "Removing the front wheel carrier 
housing". 

2. Remove the rubber dust cover with a suitable 
tool, Fig. 46-80. 

3. Lift the drive shaft and knock on the wheel 
carrier housing with a plastic mallet at the same 
time, Fig. 46-81. 

lf the shaft pin accompanies the drive. shaft: 

Secure the drive shaft in a vice with c:opper jaws 
or similar. Knock out the pin with a plastic 
mallet, see Fig. 46-82. 

lf the shaft pin does not accompany the drive 
shaft: 

Fit a standard puller, see Fig. 46-83, and pull 
off the shaft pin. 

Fig. 46-81. Removing the drive shaft 

J •• 
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Fig. 46-82. Removing the drive shaft joint 

4. Replace the circlip on the clrive wft and push 
the spacer ring over the circlip, 1=ig. 46-84. 
Grease the circlip and splines. 

5. Place the shaft pin on a flat surface, Fig. 46-85, 
and the drive shaft in the flange. Knock on the 
rear end of the drive shaft so that it glides into 
the flange. 

6. Replace the circlip on the shaft pin. Grease the 
circlip and splines. Place the shaft in the gear 
wheel of the wheel carrier. Knock down the shaft 
pin so that the circlip grips in the gear wheel. 

7. Grease the guide edge of the rubbe r dust cover 
and bushing. Fit the dust cover over the shaft. 
Knock down the dust cover with 6117, Fig. 
~86. 

Fig. 46-83. Removing the shaft pin 

« ...... 
Il\ ~ 
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Fig. 46-84. Placing the spacer ring 

a See under "lnstalllng the front wheel carrier". 
NOTE I The rubber dust cover can easily be 
danaged if the shaft rests against the steering 
knucl<le support. 

Reconditioning the drive lhaft joint lremoved) 

The drive shaft joint can be disaaembled for cleaning 
and checking. The components of the joint are not 
sold separately since, like a ball bearing which is 
matched with its inner and out11r races, the joint parts 
are matched. The joint is disassembled and assem­
bled as follows: 

Fig. 46-85. Driving in the drive shaft 

YOi.VO 
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Fig. 46-86. Driving in rubber dust cover 

Fig. 46-87. Removing drive shal't joint 

Fig. 46-88. Drive shaft joint 
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Fig. 46-89. Removing the ball cage 

DisaS$11mb/ing 

1. Secure the drive shaft in a vice provided with 
coppa- jaws or similar. Knock the drive shaft 
joint out of the drive shaft by knocking on the 
shaft pin, Fig. 46-87, with a plastic mallet. 

2. Secure the shaft pin in a vice. Rotate the ball 
cage and flange so that a ball can be plucked up, 
Fig. 46-88. Repeat this and pluck up the 
remaining balls. 

3. Rotate the ball cage and flange according to Fig. 
46-89 and pluck it out of the shaft pin. 

t.L 

4. Rotate the flange according to Fig. 46-90 and · 
take it out of the cage. • f 

Fig. 46-90. Removing the flange 
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Fig. 46-91 . Location of flange 

Checking and replacing parts 

VOLVO 
115 1'01 

Clean all parts and dry them thoroughly. lf t he balls, 
cage, flange or shaft pin are damaged in any way, 
then the shaft pin and joint must be replaced 
oomplete. 

When assembling, fill the inside of the shaft pin and 
the parts with grease of the long-fibre type far wheel 
bearings, e.g., MP lubricating grease. 

Assembling 

1. Place the flange in the cage and fit them in the 
shaft pin. 

2. lnsert the balls one at a time. When all the balls 
have been inserted, the flat side of the f lange as 
well as the small inner diameter of the cage, Fig. 
46-91, should face downwards. 

3. Replace the circlip on the drive shaft rnd push 
the spacer ring over the circlip, Fig. 46-~12. 

4. Place the shaft pin on a flat surface, Fig. 46-93, 
and fit the drive shaft in the flange. Knock on 
the rear end of the drive shaft so that it glides 
into the flange. 

Reconditioning a wheel carTier (removed) 

Disassembling 

Special fools: 2413, 6141 . 
1. Clean the wheel carrier housing and the steering 

knuckle support. 

2. Remove the cover for the lower steering knuckle 
joint. Unsaew the nut for the bolt. Pu ;h in the 
bolt and remove the ball shell, Fig. 46-94. 

C3-series 

Fig. 46-92. Placing the circlip 

Fig. 46-93. Driving in the drive shaft 

Fig. 46-94. Removing the ball shell 
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Fig. 46-95. Removing rubber dust cover 

3. Lift otf the steering knuckle support. Remove 
the bolt and the shims. 

4. Tap loose the rubber dust cove-, Fig. 46-95, 
with a suitable tool. 

5. Remove the wheel carrier from thu vice. Hold the 
drive shaft upwards, Fig. 46-96, and with a 
plastic mallet knock on the wheel carrier hous­
ing, see Fig. 46-96, so that the shaft pin releases 
from the gear wheel in the housing. 

lf the shaft pin does not accompany the wheel 
carrier. it must be pulled out with a standard 
puller. 

6. Remove the nuts securing the wheel hub housing 
to the wheel carrier housing. Rermve the plug on 

"l't •• -.. ,.., 
Fig. 46- 96. Removing the drive shaft 
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Fig. 46-97. Pressing housing apart 

the wheel carrier housing. Fix and pull in the 
dismantling bolt 6141, Fig. 46-97. Remove the 
hub when it loosens from the final gear. Remove 
the bolt 6141. 

7. Remove the bearing circlip from the housing. 

a Place the final gear in a press and press out the 
gear wheel, bearing and needle bearing at the 
same time with 2413, Fig. 46-98. 

9. Remove the circlip on the gear wheel and press 
off the bearing with 2413, Fig. 46-99. 

Checking and replacing pans 

Clean all parts and also the contact surfaces 
thoroughly. Replace the ball and needle bearings. 

Fig. 46- 98. Pressing out gear wheel 
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Fig. 46-99. Removing the bearing 

Check the teeth on the gear wheel and if they are 
damaged the gear wheel should be replaced. With 
replacement of the gear wheel, the wheel hub should 
also be replaced, see special instructions under 
"Wheel and hub, Part 6". 

Check the rubber dust cover to make sure It is not 
damaged. Also check the steering knuckle bolt and 
the ball shells for damage, see Part 6. 

Fig. 46-100. Pressing on the bearing 

Cl-series 

Fig. 46-101. Pressing in the gear wheel 

Assemb/ing 

1. Press the ball bearing on the gear wheel with 
2022, Fig. 46-100. Fit the circlip. 

2. Press the gear wheel into the wheel carrier 
housing, using 2584, Fig. 46-101. Secure the 
circlip. 

3. Oil the needle bearing. Press the bearing into the 
housing while rotating the gear wheel at the same 
time in order to make sure that the bearing is 
fitted properly, using 2413, Fig. 46-102. Press 
down the bearing so that it is flush with the edge. 

4. Coat the contact surface against the hub with 
sealing agent. Place the hub in the housing. Fit 
the nuts and tighten hub and housing together. 

5. Replace the circlip on the shaft pin. Grease the 
circlip and splines. Knock down the shaft pin so 
that the circlip grips in the gear wheel. 

,,, '171 

Fig. 46-102. Pressing in the needle bearing 
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Fig. 46-103. Driving in rubber dust cover 

6. Grease the rubber dust oover guide edge and 
bushing. Fit the dust cover over t he shaft. Drive 
down the cover with 6117, Fig. 46-103. 

7. Replace the upper seal on the wheel carrier 
housing, Fig. 46-104, and the seal on the 
support Fig. 46-105. Fit the wpport on the 
wheel carrier housing. 

8. Fit the lower bolt in position. Place the same 
number of shims on the bott that was removed 
during disassernbling. Fit the ball shell in posi­
tion, Fig. 46-106. Fit the nut and tighten it toa 

Fig. 46-104. Fining the seal 
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Fig. 46-105. Fitting the seal 

torque of 150-200 Nm (15-20 kpm = 108-145 
lbftf). 

9. Fit the lower cover. 

lnstalling a wheel carrier 

1. Clean the contact surface on the shaft casing and 
coat it with sealing agent. 

2. F it the two guide pins 6131 in the upper ho les of 
the steering knuckle support. See Fig. 46-107. 
Place the wheel carrier on a jack. Jack up the 
carrier so that the guide pins can tit into the 
front axle casing. 

Fig. 46-106. lnstalling the ball shell 
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Fig. 46-107. Fittlng the wheel carrie·r 

NOTE ! Check that the rubber dust cover for the 
driva shaft is in good condition and is fitted 
IJ'Operly in the steering knuckle suppDrt, Fig. 
46-108 before it isfitted entirely in position. 

Lift up the drive shaft while pushin,1 in the 
carrier at the same time. When the dr ive shaft 
comes in oontact with the differentials, rotate 
the differential carrier flange while pushing the 
wheel carrier to the bottom at the same 1 ime. 

3. F it the bolu round the front axle casing. Remove 
the guide pins. Tighten the bolts to a t •Jrque of 
100-120 Nm (10-12 kpm = 72-87 lbftf). Use 
6135, Fig. 46-109. Remove the jack. Fit the 
bracket for the brake pipes on the front axle 
casing. 

4. Connect the hoses to the brake pipes. Fit the 
bracket for the hoses on the whee carrier 
housing. 

Fig. 46-108. Checking rubber dust cover 
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Fig. 46-109. Tighten the bolts 

5, Fit the plate for the hollow rubber spring. 

6. Check that the lower lubrlcating nipple is not 
damaged. Fit the steering rod. 

7. Bleed the wheel cylinders. The pressure­
difference comact should be removed before 
bleeding, see Fig. 46-110, lf a bleeder unit is 
used, the working l)fessure should be 0.2 MPa (2 
kp/cm2 = 28 lbf/in2). For rnore detailed instruc­
tions about bleeding, see Part 5. 

8. Fill the carrier with oil. Conceming quantity and 
quality, see under "Data". 

9. Fit the wheel. 

10. Lower the vehicle. Tighten the wheel nuts to a 
torque of 210 Nm (21 kpm = 152 lbftf). 

VOLVO 
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Fig. 46-110. Removing the contaCl 
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Fig. 46-111. Sealing nipple 

Rear wheel carrier 

Removing a wheel carrier 

.... -

1. Remove the wheel nuts. Jack up the rear of the 
vehicle. 

2. Remove the wheel. 

3. Drain the oil from the carrier. 

4. Remove the shock absorber from its lower 
anchorage. Disconnect the brake pipe from the 
brake backing plate. Plug the pipe with sealing 
nipples. Concerning a suitable nipple, see Fig. 
46-111 . Volvo Part Nos. 945762 +- 1210673. 

6. Place a jack under the wheel carrier housing. 
Remove the bolts round the rear axle casing 
which secure the wheel carrier. Allow two bolts 
to rerre in. Carefully tap on the bolts so that the 
housing loosens from the casing. 

6. Remove the bolts and pull out thc wheel carrier 
housing with drive shaft, see Fig. 46-112. 

Flg. 46- 112. Removing the wheel carrier 
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Fig. 46-113. Removing the drive shaft 

Replacing the wear ring and seal 

Special tools: 1821, 2097, 2132. 
1. See under "Removing the rear wheel carrier". 

2. Clean the wheel carrier housing. 

3. Hold the drive shaft and with a plastic mallet 
knock the drive shaft and with a plastic maltet 
knock on the wheel carrier housing, see Fig. 46-
113, so that the drive shaft releases from the gear 
wheel. 

4. Remove the sealing wear ring with 1821, Fig. 
46-114. 

Fig. 46-114. Removing the wear ring 

1) 
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Fig. 46-115. Aemoving the seal 

5. Remove the seal with 2097, Fig. 46-115. 

6. Press the wear ring into gear wheel, Fig. 46-116. 
Grease the sealing ring surface. Press down the 
seal with 2132, Fig. 46-117. 

7. Replace the circlip and X-ring onn the drive 
shaft. Grease the circlip and splines. Fit the shaft 
in the gear wheel and drive it down so that the 

tig. 46-116. Pressing in the wear ring 

C3-series 

Fig. 46-117. Pressing in the seal 

circlip grips the gear wheel. Grease the X-ring, 
Fig. 46-118, and press it down into the wear 
ring. 

8. See under "I nstall the rear wheel carrier". 

Reconditioning the wheel c:arrier 

Disassembling 

Special fools: 1821, 2097, 6141 . 
1. Clean the wheel carrier housing. 

2. Hold the drive shaft and with a plastic mallet 
knock on the wheel carrier housing, see Fig . 
46-119, so that the drive shaft releases from the 
gear wheel. 

Fig. 46-118. lnstalling the X-ring 
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Fig. 46-119. Removing the wear ring 

3. Remove the sealing wear ring with 1821, Fig. 
46-119. 

4. Remove the seal with 2097, Fig. 46-120. 

5. Remove the nuts securing the wheel hub housing 
to the wheel carrier housing. Remove the plug on 
the wheel carrier housing. Fit ana ·pull in the 
dismantling bolt 6141, Fig. 46-121 Remove the 
hub when it loosens from the wheel carrier. 
Remove the bolt 6141 . 

Fig. 46- 120. Removing the seal 
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F ig. 46-121. Pressing housing apart 

6. Remove the bearing circlip from the housing. 

7. Place the wheel carrier in a press and press out 
the gear wheel, bearing and needle bearing at the 
same time with 2413, Fig. 46-122. 

8. Remove the circlip on the gear wheel and press 
off the bearing with 2413, Fig. 46-123. 

Checking and replacing parts 

Wash all parts and clean the contact surfaces 
thoroughly. Replace the ball and needle bearings. 
Check the teeth on the gear wheel and if they are 
damaged the gear wheel should be replaced. With 
replacement, the wheel hub for the gear wheel should 
also be replaced, see special instructions under 
"Wheel and hub". Part 6. Replace the sealing in the 
housing like the X-ring on the drive shaft. Also check 
the wear ring for the sealing. lf the wear ring is 
damaged, it should be replaced. 

Fig. 46-122. Pressing out gear wheel 
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Fig. 46-123.Removing the bearing 

Assembling 
Special fools: 2022, 2132, 2413, 2584. 

1. Press the ball bearing on the gear wheel with 
2022, Fig. 46-124. Fit the circlip. 

2. Press the gear wheel inta the wheel carrier 
housing using 2584, Fig. 46-125. Fitthe circlip. 

3. Oil the needle bearing. Press the bearing into the 
housing and rotate the gear wheel at t he same 
time to make sure that the bearing i!, fitted 
properly. Use 2413, see Fig. 46-126. Pre5s down 
the bearing so that it comes flush with tt e edge. 

4. Press the wear ring into the gear wheel, Fig. 
46-127. Grease the sealing ring surface.. Press 
down the seal with 2132, Fig. 46-128. 

Fig. 46- 124.Pressing on the bearing 

C3-series 

Fig. 46-125.Pressing in the gear wheel 

Fig. 46-126. Pressing in the needle bearing 

Fig. 46-127.Pressing in the wear ring 
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F ig. 46-128. Pressing in the seal 

5. Coat the contact surface against the hub with 
sealing agent. Place the hub on the housing. Fit 
the nuts and tighten the hub and housing 
together. 

6. Replace the circlip and X-ring on the drive shaft. 
Grease the circlip and splines. Fit the shaft in the 
gear wheel and drive it down so that the circlip 
grips the gear wheel. Grease the X-ring, Fig. 
46-129, and press it down into the wear ring. 

I nstalling the wheel carrier 

1. Clean the contact surface on the rear axle casing 
and coat it with sealing agent. 

2. Flt the two guide pins 6131 in th(l lower holes in 
the wheel carrier housing, Fig. 46-130. Place the 
housing on a jack. Jack up the carrier so that the 
guide pins can go into rear axle casing. Rotate 
the differential carrier flange while pushing in t he 
wheel carrier at the same time. 

...~4:-­
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Fig. 46-129. lnstalling the X-ring 
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Fig. 46-130. lnstalling the-wheel carrier 

3. Fit the bolts round the casing. Remove the guide 
pins. Tighten the bolts toa torque of 100-120 
Nm (10- 12 kpm = 72- 87 lbftf). Use 6135, see 
F ig. 46-134. Remove the jack. 

4. Fit the shock absorber and the brake pipe. 

5. 81eed the wheel cylinders. The pressure diffe­
rence contact should be removed before bleed· 
ing, see Fig. 46-132. lf a bleeder unit is used, 
the working pressure should be 0.2 MPa (2 
kp/cm2 = 28 lbf/ in2). For more deta iled instruc• 
tlons about bleeding, see Part 5. 

Fig. 46-131 . Tighten the bolts 
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Fig. 46-132. Removing the contac: 

6. F it the wheel. 

7. Lower the vehicle. Tighten the wheel nots to a 
torque of 210 Nm (21 kpm = 152 lbftfl. 

8. Flll the wheel carrier with oil. Concerning quan· 
t ity and quality, see under "Data". 
Power take-off rear differential carrier. 

POWER T AKE-OFF 

Removing the power take-off from the rear 
differential carrier 

1. Remove the propeller shaft. 

Fig 45..'.. 133 Power take-off on the differeMial carrier 

C3-series 

Fig 46-134 Power take-off 

2. Remove the nuts securing the power- take-off to 
the rear differential carrier, $e8 Fig. 46-133. 

3. Remove the bolts securing the power take-off to 
the rear axle casing. Remove the power take-off. 

Servicing the power take-off (removecl) 

Oi$8$$embl ing 

Special fools: 1801, 2261 , 2490, 2837, 4030, 6122 

1. Clean the power take-off. 

2. Fit it in a vice. Fit counterhold 2837 on the 
flange, see Fig. 46-135. 
Remove the flange nut. 

3. Remove the counterhold. Remove the flange 
with 2261, $88 Fig. 46-136. 

Fig . 46-135. Removing the nut 
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Fig 46-136 Removing the f lange Fig 46-139 Removing the bearing 

4. Remove the sealing rings with 4030, Fig. 46-
137. 

5. Remove the circlip holding the bearing in the 
housing. 

6. Remove the cover on the housing for the gears. 
Place the power take-off in a press and press out 
the drive with a suitable drift, Fig. 46-138. 

7. Place the drive shaft in 6122, Fig. 46-139, and 
press off the bearing. 

8. Mark up the locating of the housing in relation to 
each other. Remove the bolts holding the hous• _ .. 
ing together and separate the housing. , ..... 

9. Remove the bolt securing the drive gear shaft. 

Fig. 46-137 Removing the seal Press out the shaft with a suitable drift, Fig. 46-
140. Remove the drive gear. 

Fig 46-138 Removing the drive Fig 46-140 Removing the shaft 
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Fig 46-141 Removing the races 

....... .... 

10. Remove the roller bearings and the srims from 
the gear. lf necessary pull out the outer races 
with a standard puller, Fig. 46-141 . 

11 . Press out the gear and bearing from the housing 
with 2490 and 1801, see Fig. 46-142. 

12. Pull the ball bearings from the gear wi th a bear• 
ing extractor, Fig. 46-143. 

Checking and replacing parts 

Clean all parts and check for damage and wear. All 
damaged or worn parts must be replaced. As far as 
seals and O-rings are concerned, they must always be 
replaced. When replacing a gear because of wear, al­
ways check the gear on the rear differential carrier. 

Assembling 

Special fools: 2022, 2267, 2762, 6110, 6122 
1. Press one of the ball bearings onto the gear with 

2022, F ig. 46- 144. 

2. Press the gear into the housing w ith 2022, Fig. 
46-145: 

Fig 46-142 Removing the bearing 

Fig 46- 143 Removing the bearing 

lit,;'1 
f 

_.---2022 

C3-series 

........ .... 
Fig 46-144 Pressing on the bearing 

• 
-2022 

Fig 46- 145 Pressing in the bea ring 
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Fig 46-146 Pressing in the bearing 

Fig 46-147 Checking the gearS3xial 

Fig 46-148 Fitting the gec1r 

46:38 

Fig 46-149 Pressing on the hearing 

3. Tum the housing and press the other bearings 
onto the gear. 

4. Press the outer rings into the drive gear with 
6110, Fig. 46-146. 

5. Place the inner rings with the old shims in the 
drive gear. 

6. Place the drive gear in a press, Flg. 46-147. Press 
the bearings together with a pressure of about 1 
ton. Place a dial indicator with measuring point 
against the flat surface of the gear. see Fig. Check 
the gear axial clearance with the help of screw­
drivers. The clearance must be 0.03-0.08 mm 
(0.012-0.032"), which is adjusted by means of 
shims from the following sizes: 1.25; 1.30; 1.35; 
1.40; 1.60; 1.65; 1.85; 1.90; 1.95; 2.00 mm. 

7. Fit new O-rings on the drive shaft. 

8. Oil the drive gear bearings and place the drive 
gear in the housing, Fig. 46-148, and fit the 
shaft in position. Press in the shaft. 

~ 
• l 

\ ~ 2267 
.! ~ 

Fig. 46-150 Pressing in the drive shaft 

....... .... 
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F ig 46-151 Placing grease 

9. Coat the sealing surface of the hou:;ing cover 
with sealing agent and fit the cover. 

10. Press the bearing onto the shaft with 13122, Fig. 
46-149, 

11 . Press the drive shaft into the housing with, 2267, 
Fig. 46-150. Fit the circlip. 

12. Fill the space between the flange seal lips to 
114th with grease, see Fig. 46-151 . Press in the 
seal with 2267. 

13. Fit a new seal on the flange, Fig. 46-1 52. Grease 
the sealing lip. Press the flange onto the shaft 
with 2267, Fig. 46-153. 

~u~~~ 

~ 

Fig 46-152 Flange seal 

Cl-series 

Fig 46-153 Pressing on the flange 

"'"'""' ,,.., 

14. Fit counterhold 2837 on the flange and fit the 
nut and washer . Tighten the nut to a torque c.:f 
41-51 Nm (4,1-5,1 kpm = 30-37 lbftf). 

15. Coat the sealing surface on the drive shaft hous­
ing with a sealnt. Place the housing and gears in 
the press, Fig. 46-154, and fit the drive shaft 
housing in position. Press the housing together. 
Fit the bolts and tighten up. 

16. Coat the bolt head, on the bolt for the drive gear 
shaft, with sealing agent. Place the bolt in the 
shaft, and note from the flange side, see Fig. 46-
155. Coat the washer with sealing agent and fit it 
in position. Fit the nut and toghten it toa torque 
of 20-25 Nm (2,0-2,5 kpm ~ 14-18 lbftf). 

Fig 46-154 Pressing together the hosing 
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Fig. 46-155 Placing the bolt 

...... 
ltl_, 

lnstalling the power take-off 

1. Clean the contact surface on the rear differential 
carrier and coat it with sealing agent. 

2. Place the power take-off in position and tighten 
up. 

3. Tighten up the propeller shaft. Tighten the bolts 
to a torque of 56-65 Nm (5.5-6.5 kpm = 40-
48 lbftf). 

1 . 

0 
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IHustration 46-A. Differential carriers i~ 



t:3-series 

Differential carriers 
1. Pinion f 
2 . Shims \. 
3 . Roller bearing, inner ring 
4. Outer ring 
5. Housing 
6. Spacer ring 

c· 7. Shims 
8 . Outer ring 
9 . Roller bearing, inner ring 

10. Oii deflector plate 
11 . Seal 
12. Flange seal 
13. Nut 
14. Differential gear. I arge 
15. Roller bearlng, inner ring 
16. Outer ring 
17. Sleeve 
18. Adjustlng nut 
19. Washer 
20. Circlip 
21 . Flanguleeve 
22. Bolt 
23. Lock washer 
24. Bearing cap 
25. Differential housing 
26. 8olt • r 27. Crown wheel 
28. Thrust washer (_ 
29. Thrust washer 
30. Differential gear, small 
31 . Shaft 

• (_ 
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Illustration 46-B. Differential carriers 



C3-series 

Differential carrien l ' 

( 
,,. 

,. Nut 
2. Flange 
3 . Flange seal 
4 . Seal 

C 
6. Oil deflector plate ~. 
6. Roller bearing, inner ring 
7. Outer ring 
8 . Shims 
9 . Spacer ring 

10. Carrier housing 
l 1. Gear wheel lon ly 3-axle vehicle) 
12. Spacerring 
13. Outer ring 
14. Roller bearing, inner ring 
15. Shlms 
16. Pinion 
17. Adjuster nut 
18, Outer ring 
19. Roller hearing, in.- ring 
20. Crown wtMel 
21 . Thrun washer, large 
22. Differential gear, large 
23. Differential gear, small 
24. Thrust washer 

• 25. Differential housing I 

r 26. Bolt 

'- 27. Bolt 
28. Lock screw 
29. Cap 
30. Lock serew 

(_ 
31. Washer 
32. Bolt • 
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!llustration 46-C. Wheel carriers front ,~~ 



' '-

C 

' \._ 

C 

Wheel carriel$ 

1 . Needle bearing 
2. Circlip 
3 . Gear wheel 
4 . Ball bearing 
5. Circllp 
6 . Orive shaft joint 
7. Spacerring 
8 . Aubber bellows 
9 . Bolt 

10. Bolt 
11 . Knuckle casing 
12. Nut 
13. Bolt 
14. Shims 
15. Ball shell 
16. Nut 
17. Washer 
18. Wheel carrier hOIJSlng 
19. Wormgur 
20. Nut 

C3-series 

IJ . ,., 

~ 

• J 
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Illustration 46-0. Wheel carriers front !~?-



C3-series 

r Wheel carriers l ;. 
\. 1. Driva shaft 

2. Bushing 
3. Rubber bellows 
4 . Spacerring 

r 
6. Circllp 

•• 6. Steering knuckle support 
\.._ 7. Shaft pin 

8 . Circlip 
9. Circlip 

10. Circlip 
11 . Ball bearing 
12. Circllp 
13. Worm gear 
14. Sealing ring 
16. WhNI c:Mrler 
16. Neectle bearing 
17. Nut 
18. Wadier 
19. Shims 
20. Worm gear 
21. Lubricating nipple 
22. Cover 
23. Nut 
24. Ball shell 
26. Bushing • I r 26. Plug 

'- 27. Bolt 
28. Seal 
29. Bolt 

(_ 
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I llustration 46-E. Wheel carriers rear ~~ 
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C3-series 

Wheel carrien 
t.·. t . Needle hearing 

2. Circlip 
3 . Worm gear 
4. Circlip 
5 . Ball bearing 

'-· 6. Circlip 
7. Circlip 
8 . Seal 
9 . X-ring 

10. Shaft CllSing 
11 . Wear ring 
12. Boh 
13. Bolt 
14. Nut 
15. Plug 
16. Washer 
17. Worm gear 
18. Wheel carrier 
19. Nut 
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ll~ustration 46-F. Wheel ca rriers rear 
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r 
\. 
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C3-series 

Waeel carrien • . ,-

1. Driv• lheft 
2. X-ring 
3. Circlip 
4 . Sal 
5. W•rring •• 
6. Cin:fip 
7. Circlip 
8. Bell beering 
9. Circllp 

10. Wormgar 
11. WhNI carrier 
12. Needle bNrlnv 
13. Nut 
14. W•her 
15. Shims 
16. Wonn gar 
17. Plug 
18. Bolt 
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Illustration 46-G. Power take-off rF 
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C3-teries 

Power take-«f , Orive shaft ,... 

\ 2 Bearing 
3 Circlip 
4 Seal 
5 Seal 
6 Flange 

C 7 Wesher 
8 Nut 

9 Cow,-
10 Bearing 
11 Gear 
12 Housing 
13 Housing 
14 Nut 
15 Wash.,-
16 Bearing 
17 Chims 
18 Gear 
19 D-ring 
20 Sheft 
21 0-,-ing 
22 Bolt 

C 

' "--
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~llustration 46-H. Power take-off 



C3-series 

r Power take-off 
t,_ . 

\. 
1 Nut 
2 W•hff 
3 Cxlng 
4 Oo.mr ring 

' C 5 Roller hearing, innerring 
6 Ge.-
7 Chims 
8 0..-ing 
9 Wast. 

10 Bott 
11 Bearlng 
12 Houaing 
13 Bearing 
14 Circlip 
15 S..I 
16 S..I 
17 Flange 
18 Wast. 
19 Nut 
20 Drive shaft 
21 Gear 
22 Housing 
23 Cover 

r 
\... 

r • '-
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GROUP ~ POWER TAKE-OFF 

Oescription 

Fig. 48-1 . Power take-off 

POWER TAKE-OFF 

For driving optional equipment, for example, a 
winch, a power take-off can be connected to the 
auxiliary gearbox. This type of power take-<iff is seen 
in Fig. 48-1. 

The construction of the power take-off can be seen 
from Illustration 48-A. The power take-off housing is 
of aluminium and consists of two halves. Journalled 
in the housing is an input and an output shaft. On the 

Fig 48-3 Pouver take-off is engaged 

Fig. 48-2. Control for power take-off 

input shaft isa flange, which is meshed with the drive 
gear of the auxiliary gearbox. The output shaft is 
driven via a gear on the input and the output shafts 
v.tiich are in constant mesh. 

The power take-off is engaged by a control, Fig. 
42-2, located at the side of the engine casing, which 
is connected to the vehicle vacuum system. When 
the power take-off is engaged, see Fig. 48-3 and 
48-4, its bellows are actuated by a vacuum and the 
flange engages with the auxiliary gearbox drive gear. 

Fig 48-1 Power take-off isdisengaged 

48:1 
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Service procedures 

Work which can be done in the vehicle 

Replacing the O-ring on the control crank 

1. Place a suitable tool under the handle, and pull 
the hand I~ out of the housing. 

2. Replace the O-ring on the handle Fig. 48-5 and 
coat it with a little grease. 

3. Press the handle into the housing. Check to make 
sure that the differential lock can be engaged and 
disengaged. 

Fig. 48-4. Power take-off controls 

Replacing power rakeroff control 

1. Place a suitable tool under the knob and pull the 
knob out of the housing. 

2. Remove the four screws securing the plate. 

3. Remove the lock ring which holds the control 
housing to the controls panel. 

3. Screw loose the panel see Fig. 48-5. Disconnect 
the hoses from the housing. 

4. Remove the knob from the new control. 

5. Place a new O-ring on the housir,g and fit the 
housing on the panel. Fit the lock ring. 

6. Connect up the hoses. Fit the panel. Screw tight 
the plate. 

7. Press the knob into the housin~. Check the 
function of the power take-off. 

48:2 

Fig. 48-5. Removing the housing 

Removing of power take-off from auxiliary 
gearbox 

1. Remove the propeller shaft. 

2. Drain the oil from the power take-off by 
removing the screw (2, Fig. 48-6). 

3. Remove the bolts securing the cover in the power 
take-off housing. 

Fig. 48-6. Dra in the oil 

• 



Fig. 48-7. Removing cover 

4. Remove the plug, on the power take-oft housing. 
Screw in the separating bolt 6141, Fig. 48-7 and 
press the cover from the housing. Remove the 
bolt and push in the plug again. 

5. Remove both the inhex bolts, Fig. 48-8, secur· 
ing the housing to the auxiliary gearbox. 

Fig. 48-8. Remove the inner bolts 

Fig. 48-9. Removing flange 

Disasserrbling the power take-off 

Special tools: 1784, 1801 , 2014, 2022, 2261 , 2873. 

Rear housing half 

1. Clean the power take-off. Fit counterhold 2873 
on the flange and remove the bolt and washer 
securing the flange. 

2. Pull off the flange using 2261, see Fig. 48-9. 

3. Press out the output shaft and bearing with 
1784, see Fig. 48-10. 

4. Remove the key from the shaft. 

5. Place the shaft in 2022 and press off the bearing 
using 1784, see Fig. 48-11 . 

Fig. 48-10. Removing shaft 
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Fig. 48-11. Removing bearing 

Fig. 48-12. Removing the inner bearing 

IA 
·• 

1801 

/ 

Fig. 48-13. Removing the seal 

48:4 

Fig. 48-14. Removing the drive 

6. Place the shaft in 6110 and press off the inner 
hearing, see Fig. 48-12. 

7. Remove the circlip in the housing and press out 
the seal with 1801 + 2014, see Fig. 48-13. 

Front housing hatf 

1. Remove the circlip on the input shaft and pull 
off the drive with a standard puller, see Fig. 
48-14. 

I 

Fig. 48-15. Removing bearing 



Fig. 48-16. Aemoving the bolts 

2. Pull the support bearing off the shaft with a 
standard puller, see Fig. 48-15. Remove the 
spring and flange. 

3. Aemove the retaining bolts (inhex 3 mm= 1/8" ) 
holding the control housing, see Fig. 48-16. 
Remove the housing. 

4. Remove the nuts securing the thrust plate. Fig. 
48-1 7, to the bellows. 

5. Remove the nuts securing the bellowJ to the 
control housing and take out the bellows. 

Fig. 48-17. Removing the nuts 

C I u, ,, n, 

Fig. 48-18. Pressing out the shaft 

6. Remove the circlip from the input shaft. Press 
out the shaft and bearing, see F ig. 48-18, from 
the housing. 

7. Remove the key from the shaft. 

8. Place the shaft in 2022 and press off the bearing 
using 1784, see Fig. 48-19. 

9. Rern:,ve the circlip from the housing and press 
out the seal with 1801 + 2014. 

lf84 
Plf ' J 2022 

Fig. 48-19. Removing the bearing 
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Fig. 48-20. Pressing in the seal 

Checking and replacing parts 

Clean all parts and check them for damage and wear. 
All damaged or worn parts should be rieplaced, but 
sealing rings, 0-rings and gaskets must always be 
replaced. When replacing sealing rings, cht>ck carefully 
the surfaces which have been covered by these rings. 
lf a surface is sa>red or damaged in an\' other way, 
then the particular component with the damaged 
surface must be replaced. 

Fig. 48- 21. Pressing in the bearing 

48:6 

Fig. 48-22. Pressing in the shaft 

Assermling 

Special tools: 1801 , 2014, 2022, 6108, 6110 

Assembling 1he front housing half 

1. Place the circlip nearest the sealing in the 
housing. 

2. Place the sealing in the housing with 6108, see 
Fig. 48-20. 

3. Press the bearing into the housing using 1801 + 
2014, see Fig. 48-21. Place the circlip which 
secures the bearing. 

4. Place the housing on 6110, see Fig. 48-22, and 
press in the input shaft. 

Fig. 48-23. Pressing on the wheel 

• 



Fig. 48-24. Removing the bellows 

5. Secure the key for the gear wheel. F'lace the 
housing on 6110 and press on the gear wheel 
with 2022, see Fig. 48-23. Secure the circlip for 
the gear. 

6. Place the bellows on the control housing. 
NOTE! Make sure that the hole in the bellows is 
opposite the hole in the housing, see Fig. 48-24. 
Tighten up the bellows. 

7. Make sure the bushing is firmly in po1;ition by 
peening it at three points. Place the plate in 
position and tighten it with the bellows. 

Fig. 48-25. Fitting the O-ring 

C3-series 

Fig. 48-26. Pressing on the bearing 

8. Place a new 0-ring on the control housing, see 
Fig. 48-25. Assemble the control housing to the 
housing half. Make sure that the air duct is 
located properly. 

9. Place the flange and the thrust spring on the 
input shaft, see Fig. 48-26. 

10. Press on the support bearing and peen it with 
three punch pops, see Fig. 48-27. 

Fig. 48-27. Penning the bearing 
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Fig. 48-28. Pressing on the wheel 

Rear housing half 

1. Press the support bearing on the out put shaft. 

2. Press on the gear wheel with 6110, see F ig. 
4s-2a 

3. Press on the rear bearing with 6 110, see Fig. 
48-29. Fix the flange key in positic,n. 

4. Fit the circlip on the housing halt. 

5. Press the seal into the housing wit h 6108. Coat 
the seal with grease. 

6. Press the output shaft into the housing, see Fig. 
48-30. 

7. Press the flange on the output shaft. Place the 
washer on the flange and tighten up the bolt to a 
torque of 41-51 Nm (4.1-5.1 kp m • 30-37 
lbftf). 

Fig. 48-29. Pressing on the beari ng 

48:8 
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Fig. 48-30. Pressing on the shaft 

' lnstalling the power take-off on the auxiliary 
gearbox 

1. Clean the contact surface on the auxiliary gear· 
box and coat it with sealing agent. 

2. Fit the front housing halt on the gearbox. 
Tighten the bolts to a torque of 20-25 Nm 
(2.~2.5 kpm "' 14-18 lbftf). 

3. Coat the rear housing halt contact surface with 
sealing agent. Mount the housing on the gearbox, 
turn the flange while putting the housing halves 
together. Tighten the bolts toa torque of 20-25 
Nm (2.~2.5 kpm = 14-18 lbftf). 
Fit the ventilation hose. 

4. Fit the propeller shah and tighten the bolts to a • torque of 55-65 Nm (5.5-6.5 kpm = ~47 
lbftf). 

5. Fill the po\,'1/er take-off with oil. Concerning 
quantity and quality, see under "Data". 

6. Check the function of the power take-off. • 
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Illustration 48-A. Power take-off 



C3-series 

Powertak~ 
1 $p('ir,g ( 2 Flange 
3 Bushing 
4 Nut 
5 Contral housing 
6 Ball . ..... 7 Attaching plate ( B Bellows 
9 Support plate 

10 Trust plat 
11 ll'lput Shah 
12 Key 
13 Seal 
14 Housing 
15 o..-;r,g 
16 Clrclip 
17 B•rir,g 
18 Circllp 
19 Drivewheel 
20 Circlip 
21 Housing 
22 Bearing 
23 Flange 
24 Washer 
25 Screw 
26 Screw 
27 Bearing 
28 Output shaft 
29 Kev 
30 Wh•I 
31 Bearing 

• 32 Circlip 
33 Screw ( 
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