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MAINTENANCE

General

SERVICE

MAINTENANCE
|
|

Regular maintenance is essential in order to obtain !
the most profitable use from your vehicle, and even |
apparently minor faults should be corrected as soon ‘
as possible.

To give you a clear Idea of what the vehicle requires |
tenance scheme on the following two pages. The
scheme is set out in accordance with three types of |
driving: local traffic, short-distance traffic and long- |
distance traffic, |
Decide from the beginning the type of driving for
which your vehicle is to be used and then follow the :‘
appropriate action as indicated In the schedule.
Operations which require the attention of skilled ‘:
mechanics and the use of special tools, and which |
must therefore be entrusted to an authorised Volve |
workshop, are marked in the scheme with (o). Work |
which can be done by the owner or driver is indicated |
with (@),

The various points in the maintenance scheme are
numbered consecutively, these numbers referring to

the more detailed descriptions on the pages following |
the maintenance scheme. The respective intervals for |
local, short-distance and long-distance traffic are
shown after each heading.
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MAINTENANCE SCHEME

To be carried out after evary:

Actlon Local Short-distance Long-distance
traffic traffic traffic A
km miles | km miles km | miles
ENGINE
1. Compression test .. ................ 8] 10 000 6000 | 20000 12 500 40000 | 25000
2. Check valve clearance ............., O | 20000 12500 | 40000 | 25000 | BOOOD | 50000
Lubricating system
3. Check olil level ® Every day
4. Change oil ........, : ® | 5000') 3000') | 50000 30007, 50000 3000
5, Change oil filter v @ | 10000%| 60009 | 10000%) | 60009 | 10000%)| 60009
Fuel system
6. Change ﬂfe! filters .....oviiiinninnn, ® | 40000 | 25000 | BOOO0 | 50000 | 8OCOOD | 50000
7. Check imecllar} pump and injectors o | 10000 6000 | 20000 | 12 500 40000 | 25000
8. Overhaul In_jecllon PUMB sivviminn.nn O | 160000 100000 (160000 (100 00O | 160 0CD | 100 QOO
8. Clean strainer in fuel tank, drain
condensation water _................. ® Once a year
10. Change paper element of air cleaner | ® See page 54
11. Ciean oil bath air cleaner .......... O | 10000 | 6000 | 10000 3000 | 10000 6000
Cooling system
12. Check coalant level ................ ® Every day
13. Change coolant, check hose connee-
11 AR R SR @ Every spring and autumn
14, Check V-belts ..........o.ov.nss @ | 5000 | 3000 | 5000 | 600D | 10000 | 6000
Turbo-compressor
15. Check air line for leakage ........., | @ 5000 | 3000 | 10000 6000 | 20000 | 12500
16, Check exhaust pipe for leakage .... | ® 5000 3000 | 10000 6000 | 20000 | 12500
17. Check oil supply line and return line
for leaklage ........................ L4 5 000 3000 | 10000 6 000 20 000 12 500
18. Clean oil flow Fflter .............. e ® | 10000 6000 | 20000 12500 | 40000 | 25000
19, Check oil flow filter ................ O | 10 000 6000 20 000 12 500 40 000 25 000
20, Change turbo-compressor .......... O (160000 [100000 [1B0CO0 100000 |160000 |100 00O Ses page 64
ELECTRICAL SYSTEM
21 Check electrolyte level in batteries .. ®
22, Check charging condition of batteries | ® 5000 2000 ﬁ;eg[)mhe;ig;fk 20000 | 12500
2. Dynamo, check brushes and charging | O | 40000 | 25000 | 40000 | 25000 | 40000 | 25000
24, Check headlight adjustment ......,. O | 10000 5000 | 20 000 12600 | 40000 | 25000
CLUTCH
25, Check fluid level in contairer (F86) | @ | 5000 3000 | 5000 3000 5 000 3000
26. Check clutch lever clearance ..., Q| 5000 3 000 5 000 3000 | 10000 6000

=

after 2500 km (1500 miles).
After this the oll should be ¢
every six months.

%) During the running-In period after the firat 5000 ke (3000 miles).
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During the running-in period, also after the first 1000 km {600 miles) and in connection with the cost-free inspection

hanged in accordance with the above-mentioned intervals, but In any case at least

MAINTENANCE SCHEME

To be carried out after every:

‘“

MAINTENANCE

: Local Short-distance Long-distance n £
ik traffic traffic traffic A
km | miles km | miles km miles
GEARBOX
97. Check oll level ...........coeiiieen o 2 500 1 500 2 500 1 500 2500 1500
98, Change the oil ........coooiiiciiiiin ® | 40000%)| 250007)| 40000%)| 25000%( 400007)| 250007
29, Lubricate valves and cylinder of
auxitiary gearbok .v.ivvivierivaieiins 6] Once & year
Changa oll filter ...l O | BDOODY) | 50 0007) | BO 0002) | 50 000F) | 80 000%) | 50 000%)
PROPELLER SHAFTS
31, Check propeller shafts .......... .evs | O | 5000 3000 | 10000 5000 | 20000 | 12500
REAR AXLE
22, Chack ol level .......oooovivieiea @ 2500 1 500 2 800 1 500 2 500 1 500
33. Change. the oil oviivrmrorsisnnrnines @ | 400007 | 250007 400007 | 250007 ( 40000%| 25 000%)
BRAKE SYSTEM
34, Check pressure regulator and warning
7y R IR e ® Every day
35. Check for leakage ,........ccovuqnin ° 5 000 \ 3 000 \ 5000 3000 ‘ 10 00D l 6000
36. Drain condensation water in com-
pressed air resarvoirg ....oieeieonn ® gnce a w::t
37. Chack fluid leval In anti-freeze device nce 8 w
38. Clean compressor filter ............ @ | 5000 | 3000 | 10000 | 6000 | 20000 | 12500
39. Clean compressor filter ............ ® 5000 3 000 5000 3000 | 10000 6 000
40, Check travel of brake cylinders .... | o | 5000 | 3000 5000 | 3000 | 10000 6000
41, Check brake bands, brake drums and .
bra:l(e CRITIE s ot i s e b RS o | 1000 500D | 20000 | 12500 | 40000 | 25000
42, Check brake 1IN€8 ........ccieivieis @ | 10000 | 6000 | 20000 | 12500 | 4D000 | 25000
43, Check function of brake system .... | O | 20000 | 12500 [ 40000 | 25000 | 80000 | 50000
44, Overhaul compressor ................ (@] Every other year
FRONT END
45, Check front wheel alignment ........ © | 5000 | 2000 | 10000 | G000 23% ‘g%
46. Check joints, rods, efc. ............ o | 5000 3000 5000 R
Steering box F 86, FB 867
47. Chegck oil level } ................ e | 5000 | 3000 | 5000 | 3000 | 5000 3000
Power steering
48. Check ail 16v8l .ivvevaeranmvainiivie ® 2 500 1 500 2 500 1 500 2800 1 500,
49, Change oil and filter ................ O | 400009| 250004 | 40 0OCK) | 25000¢)| 800004 SO 0CO%)
50. Overhaul power steering gear ...... O | 40000 | 12500 | 40000 | 25000 | BOGOO | SO0O00
51. Reconditioning steering gear ....... . | O 240000 |150000 [240000 |150000 |240000 |1500C0
52. Check tyre pressure ................ ] When filling up with fuel
53, Check-tighten wheel nuts . ... ... .... ® 5000 3000 5000 3000 | 10000 & 000
BODY
54, Lubricate body .......covvverranaann, ® 5000 3000 5000 3000 | 10000 6000
CHASSIS
55, Lubricate chassis ......coivvivanennes (] See |ubricating chart
?) During running-in after the first 5 000 km (3 000 miles).
1) Also N 85, NB 88 without servo steering.
{) First oil change after 10 000 km (6 000 miles).
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MOTOR

40

TD 70 B engine (N 86, NB 86)

1 Fan

2 Drain cock, cooling system

3 Servo pump

4 Air cleaner

5 Injector

6 Turbo-compressor

7 Compressed-air ¢ylinder,
exhaust braks

8 Cold start control

8 Fuel Injection pump

10 Timing gear casing

11 Drain cock, cooling system
12 Centrifugal governor

13 Feed pump

14 OQil dipstick

15 Sump

18 Engine mounting

17 Alternator

18 Rev. counter sender

MAINTENANCE

General
Technical description

The N, NB 86 and F, FB 86 trucks are supplied with
two alternative engines: D70B or TD70B. Both
these englines are six-cylinder, four-stroke diesel
units with overhead valves. They have wet, easily
replaceable cylinder liners and two cylinder heads,
which are mutually interchangeable.

The crankshaft is drop-forged, statically and dyna-
mically balanced and carried in seven main bear-
ings. A vibration damper is fitted on the front end
of the crankshaft.

Gear-driven from the crankshaft are the camshaft,
fuel injection pump, oil pump, air compressor and
servo pump.

The fan, coolant pump and alternator are driven by
vee-belts from pulleys on the crankshaft. However,
the fan on the F 86 is mounted directly to the crank-
shaft.

The TD 70 B engine differs from the D 70 B unit in
that it has a turbo-compressor. In consequence, the
pistons, injectors, fuel injection pump, camshaft,
valves, exhaust manifold, silencer and exhaust pipe
are of a different design or are made of another
material.
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1 Compression test

The simplest and most reliable way to get an idea
of the state of the engine is to carry out a com-
pressicn test. This test shows the compression in
the cylinders. If the pressure is faulty, this may bhe
due to leaking piston rings, valves or cylinder head
gaskets.

The test should be carried out with a warm engine.
Unscrew the injectors and test the cylinders one by
one. Note that before doing this the stop control
must be pulled out fully. At approx. 180 r.p.m. the
compression pressure should be:

for the D 70 B engine approx. 28 kp/cm? (398 p.s.l.)
tor the TD 70 B engine approx. 26 kp/em?' (370 p.s.1.).
A deviation of 10 % less than these figures can be
considered to be acceptable.

2 Checking valve clearances

The engine valve clearances should be checked re-
gularly. Too small a clearance can result in burnt
valves. On the other hand, an excessive clearance
can impair the air flow in the cylinders and lower
the engine output. )

The wvalve clearance should be adjusted with the
engine cold and should be:

inlet exhaust
D70 B engine  0.40mm (0.018") 0.45 mm (0.018")
TD 70 Bengine 0.40 mm (0.016") 0.55 mm (0.022")

Because the pistons are designed with the combus-
tion chambers in the piston heads, the distance be-
tween piston and valve is so small that the valve
must not be adjusted while the engine is running,
as otherwise the valves would go against the pis-
ton. Pull out the stop control and turn over the en-
gine with the help of the starter motor or possibly
with a screwdriver against the flywheel ring gear.
Turn the engine to the end of the compression
stroke for No. 1 cylinder, that Is, with the piston of
this cylinder at T.D.C. Then measure the clearance
on the following rocker arms: 1, 2, 4, 5, 7 and 9.
Next turn the engine over one revolution, and mea-
sure the clearance on the following rocker arms:
3,6,8 10,11 and 12.
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Engine lubricating system

Lubricating system
1 Qil pressure gauge

2 Gamshaft bearings

3 Main distributing pipe

4 Turbo-compressor

5 Rocker arm mechanism
6 Lubricating oil drilling to

rocker arm mechanism

7 Main bearings

8 Big-end bearings

9 Lubricating oll filter

10 Oll strainer

11 Qil pump

Technical description

The engine has a complete pressure lubricating sys-
tem. Qil pressure is produced by a pump (11),
which is gear-driven from the crankshaft drive via
an intermediate gear. OIll is sucked up from the
sump through a wire-mesh strainer (10) to the oil
pump which, through a relief valve, conveys the oil
under pressure to the lubricating oil filter (9).
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The function of the relief valve is to limit the oil
pressure and prevent it from reaching excessive
values.

From the lubricating oil filter the oil passes to a
main distributing pipe from which branches lead to
the main bearing and to the big-end bearings through
oilways drilled in the crankshaft.

The oil is forced up through a drilling in the con-
necting rods to the gudgeon pins and bushes. The
rocker arms are |ubricated with oil which is fed from
the main oilway through oilways in the cylinder
block and cylinder heads.

The timing gears are shot-lubricated from the trun-
nion bearing of the intermediate gear which is linked
to the main oilway by means of drillings.

Of the engine auxiliary units, the air compressor,
turbo-compressor and fuel injection pump are pres-
sure-lubricated from outlets on the main distributing

pipe.

Lubricating oil filter
1 Overflow valve

2 Filter cartridge

3 Filter elemeant

4 Rubber seal

5 Bush

Lubricating oil filter

The lubricating oil filter is of the full-flow type, that
is, all oil passes through this filter on its way to
the lubricating points.

The filter consists of a housing in which a filter
cartridge is screwed securely.

The filter elements of the lubricating oil filter con-
sist of special filter paper folded inorder to provide
a large effective filter area.

An overflow valve is located at the bottom of the
filter cartridge. Its function is to release oil passed
the filter if the drop in pressure through the filter
should exceed 1.240.2 kpfem? (17£3 p.s.i.). The fil-
ter cartridge is of the “throw-away” type and Iis
thus replaced in its entirety.

MAINTENANCE

Lubricating oil

For engine lubrication, always use oil of a well-
known make corresponding to the grades shown in
the table below.

(. Qil grade ‘ Viscosity 1)
Engine MNormal operating Severe operating Below 4 - Abave
bype conditions conditions —10°C |—10"to +200 C| +20°¢C
(14° By (14° 10 68" F) (68° F)
D70B For Service DM For Service DS | SAE10W | SAE 20 W/20%) ‘ SAE 30
l alternatively
SAE
TD70B For Service DS 10 W/20 SAE 20 W/30

The temperature values refer to continuous air temperaturas.

T
1% Or when cold-starting difficulties can be anticipated,

%) For vehicles used in very heavy work, for example, long-distance running with large gress vehicle weights, SAE
20/20 W is alsa recommended at lower temperatures providing that this does not lead to cold-starting difficulties.

Oil dipstick, F

3 Checking oil level

Check the oil level every day before starting the
engine and when filling up with fuel. On the N 86,
NB 86 the dipstick is located on the left-hand side

of the engine.
On the F 86, FB 86 the dipstick is accessible through

the opening between the driver's seat and the pas-
senger's seat. The oil level should be between the

marks on the dipstick.
Under no circumstances whatsoever may it go be-

low the lower mark.
If necessary, top up with oil of the same grade al-

ready used in the engine,
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Engine fuel system

4 Changing oil

During the running-in period, the oil should be
changed even after the first 1000 km (600 miles)
and also in connection with the free inspection after
2500 km (1500 miles). Subsequent changes should
take place after every 5000 km (3000 miles) or at
least every six months. The drain plug Is located in
the bottom of the sump. Drain the oil immediately
after driving while it is still warm.

Qil capacity:

approx. 13 litres (2.9 Imp. galls. = 3.4 US galls))

incl, oil cleaner, approx. 14 litres

(3.0 Imp. galls. = 3.7 US galls.)

Fuel system

1 Leak-off line

92 Fuel filter

3 Leal-off oil line

For each cil change, release the drain plugs of the 4 Dellvery line

fuel filters in order to drain off any water which may Ol filler cap 5 Feed pump

6 Line between feed pump—filter
e 7 Line between filter—injection pump

MAINTENANCE MAINTENANCE

Fuel filters, D 70 B
1 Inlet unicn

2 Venting screw

3 Attaching bolt

4 Union, outlet

3 ? 5 Filter insert

5 Changing lubricating oil filter 8 Drain plug

The filter cartridge of the lubricating oil filter should
be replaced every 10000 km (6 000 miles) irrespec-
tive of the type of driving involved.

During the running-in, it should also be changed
after the first 5000 km (3 000 miles).

NOTE. The filter must not be cleaned. The only ser-
vicing involved is replacement.

The filter cartridge is changed as follows:

1 Clean the outside of the lubricating oil filter, mak-
ing sure that dirt does not get in when the new
filter is fitted,

2 Remove the filter cartridge with a spanner and
scrap it.

3 Moist the new filter cartridge seal with oil. Screw
the cartridge on by hand. Meake sure the seal
makes good contact with the sealing surface. Then
turn the cartridge a further 1/2—3/4 turn by hand.

Fuel is sucked through a strainer in the fuel tank to
the feed pump (5) from where it is forced under
pressure through the parallel-connected fuel filters
(2) to the fuel injection pump. Special pump cle-
ments in the injection pump — one for each cylin-

|
Technical description
|
I
I
|
|

4 Fill the engine with oil and start it. Check to make ) der — then force the fuel through the delivery
sure there is no leakage. pipes (4) to the injectors.
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Fuel injection pump

The purpose of the injection pump is to regulate
the supply of fuel by means of a centrifugal gover-
nor. In addition, the TD 70 B engine has a pressure
dependent full load stop (smoke eliminator), which
controls the fuel supply in relation to pressure in
the intake manifald.

Fuel injection pump TD 70 B

1 Control for cold start

2 Prassure dependent full load stop
smoke eliminator)

3 Pressura equalizer

4 Hand primer

5 Throttle arm

6 Centrifugal governor

7 Feed pump

& Pump coupling

Fuel injection pump D 708
{distributor pump)

1 Owverrun stop

2 Stopper

3 Throttle arm

4 Bleeder screw

5 Full-speed stop

& Cold start

7 Full-load adjusting screw

B Automatic advance mechanism

Fuel

Use the special diesel fuel oils for rapid engines
which are supplied by well-known oil companies.
Never use fuel oils of poor quality since these can
easily cause damage to the fuel injection pump and
injectors.

During wintertime where low outer temperatures are
to be encountered, the special winter fuels supplied
by well-known oil companies should be used. Winter
fuels are more volatile and reduce the risk of wax
in the fuel system.
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NOTE. Mixing methylated spirits, etc., with the die-

cel fuel is not recommended since a small a guantity |
as just over 1/2% can cause damage to the fuel sys- '
tem. Instead try to keep the fuel tank as well-filled

as possible in order to avoid condensation water
forming.

If you fill up with fuel at a filling station, always
make sure that it is clean round the filling hole. If

you fill up from your own storage tank or drum, be
careful to filter the fuel well and make sure that all
vessels used for filling are thoroughly clean. .
Always observe the utmost cleanliness when work- I
ing on a diesel engine in order to avoid unneces- |
sary functional troubles and unnecessary wear.

The lead seals must not be broken by any unaut-
horized person. If the seals are broken by anyone |
other than an authorized mechanic, all guarantees I
cease to remain valid.
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Bleed the fuel system

Bleed the fuel system if:

the engine is new or reconditioned

the engine fuel system has been serviced, e.g.,
after cleaning or replacing filter

the engine has been idle for some time

the tank has been driven empty of fuel

Bleed the system as follows:

Aspirated engine with injection pump CAV NNL (in-
line pump)

1
2

3

Open the bleeder valve on the fuel filter.

Fill the fuel system with fuel by priming with the
feed pump primer. When fuel free from air bubb-
les starts flowing out, shut the valve while the
fuel is running out.

Open the front bleeder serew on the injection
pump and continue priming until fuel free from
bubbles flows out also here, then close the bleed-
er sorew while the fuel is running out.

Aspirated engine with injection pump CAY DPA
(distributor pump)

na

Open the bleeder serews on the fuel filters and
injection pump and slacken the delivery pipe con-
nections at the injectors.

With the feed pump primer, pump until fuel free
from air flows out the filter. Then close the filter
bleeder screw,

Continue priming until fuel free from air comes
out at the blesder screw on the injection pump.
Then close the screw.

Place the stop lever in operating position and the
throttle arm at full throttle and turn over the en-
gine with the starter motor until fuel free from air
comes out with each injection. Tighten the deli-
very pipe nuts well,

MAINTENANCE

TD 70 B engine

1 Open the bleeder valve on the fuel filters.
Blaeder screw, fuel filter

2 Turn the handle on the feed pump anti-clockwise.
Then fill the fuel system with fuel by pumping
with the handle. When fuel free from air bubbles
starts flowing out, close the bleeder valves of the
fine filters.

Bleeder serew, in-line pump

1 In-line pump
2 Primer

3 Release the pressure equalizer with a spanner
and turn it one turn to the left and continue pump-
ing with the primer until fuel free from air bubb-
les flows out also here. Then tighten up the equa-
lizer,

Turn back the handle on the feed pump.

Bleeder screw, distributor pump
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6 Changing fuel filters

The function of the fuel filters is to clean the fuel
of impurities.

The filter inserts consist of a spiral-wound paper
filter.

The fuel filters on the D 70 B engine are changed as
follows :

1 Thoroughly clean the outside of the filters and
connected lines, preferably using compressed air.

2 Remove the cantainers with their filter insert.

3 Clean the inside of the containers. They should
preferably be blown dry with compressed air.

4 Fit the new inserts. Inserts are always replaced
since they cannat be cleaned.

5 Make sure the fuel system is well bled.

The fuel filters on the turbo-engine (TD 70 B) are
changed as follows :

ik

Clean round the outside of the filter body to pre-
vent dirt from getting in when the new filters are
being fitted.

2 Unscrew the filter cartridges. This should he done
with a special tool but can also be done by stick-
an a screwdriver through the cartridge and turn-
ing it

3 Screw on the new cartridges by hand until the

cartridge seal makes contact with the sealing sur-

face. Then continue turning a further 1/2 turn.

4 Bleed the fuel system.
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Fuel| filters, aspirated engine

[

Fuel filters, turbo-engina

7 Checking the fuel injection pump

If the fuel injection pump Is to operate as economi-
cally and effectively as possible, it is important that
it is checked by an authorized workshop.

This check should cover the pump coupling bolts,
and of course the pump itself. If necessary, the in-
jection angle should be adjusted. The injectors
should be checked concerning spray pattern and
the opening pressure adjusted if necessary. ldling
and maximum speeds should also be checked and
eventually adjusted.

It is extremely important that the fuel injection pump
is adjusted properly. For this reason, Volvo has
issued diesel test standards which should be fal-
lowed when adjusting the pump. Incorrect adjust-
ment very often leads ta excessively smoky exhaust
gases, interruptions in operation and large stresses
in the engine. If the engine is fitted with a turbo-
compressor, a faulty adjustment can have even
graver consequences due to the fact that the turbo-
engine will still have surplus air. As a result, an
increased amount of fuel will not be seen in the
exhaust gas, but the stresses in the engine on the
other hand will rise considerably.

NOTE. Adjustment and lead-sealing of the fuel in-
jection pump may only be carried out by authorized
mechanics.

8 Overhauling fuel injection pump

After every 160000 km (100 000 miles) the vehicle
should be left with an authorized workshop for
removal and overhaul of the fuel injection pump.

9 Draining condensation water and cleaning strainer
in fuel tank

At least once a year, suitably in the autumn, the
bottom plug of the fuel tank should be removed to
enable any dirt and condensation water to run out.
The fuel tank strainer should be cleaned at the

same time.
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On the N 86, NB 86, the strainer can be reached by

removing a cover under the passenger's seat. The

strainer is cleaned as follows :

1 Disconnect the fuel lines.

2 Unscrew the five bolts on the flange.

3 Take up the strainer, clean it, put it back and re-
fit balts and lines.

4 Bleed the fuel system

10 Replacing air cleaner with paper filter

The paper filter in the air cleaner on trucks fitted

with a pressure-drop indicator should be changed

when the indicator window has become completely
red. On the N 86, NB 88 the indicator is located on

the cowl! in the engine compartment. On the F 86

FB 86 it is placed at the lower edge of the dash-l

board.

On trucks which do not have a pressure-drop indi-

cator, the filter should normally be changed after

60 000—70000 km (36 000—42 000 mileg). If the

truck operates under dusty conditions, where the

dust consists of fine particles, the filter may he-
come hlocked much sconer.

The paper inserts are changed as follows :

Disconnect the elbow which is connected to the

air cleaner cover.

2 Slacken the clamps. Lift up the upper section
Take out the inserts. ‘

3 Clean the air cleaner. Fit new filter inserts. Make
sure that the seals are fitted properly and that
the inserts are secured well by the clamps. Put
back the cleaner cover. .

4 Re-fit the elbow and re-set the pressure-drop in-
dicator by pushing in the button at the bottom.

5 Check well to make sure that there is no leakage
in the connection between the air cleaner and the
intake manifold. I

The paper inserts are not to be washed or moisten-

ad — replacement by new ones is the only servic-

ing required here.

F.
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Air cleaner
1 MNut

2 Rubber ring

3 Clip

4 Cleaner element
5 Cleaner element

———?ﬂ.—-———

Exhaust brake

1 Sprung |ink rod

2 Shutter hausing

3 Compressed air cylinder

4 Line sclenoid valve—
compressed air cylinder

5 Line, compressed air
reservoir—solencid valve

& Solencid valve

7 Foogt contact

MAINTENANCE

11 Oil-bath air cleaner

The oil-bath air cleaner should be cleaned every

10000 km (6 000 miles). The oil is changed and the

filter cleaned as follows:

1 Remove the air cleaner complete.

2 Take the air cleaner apart and empty out the oil.

3 Clean all parts in white spirit. Allow the spirit to
run off the insert befare fitting it.

4 Fill with oll of the same type used in the engine.
Fill up to just over the level edge.

5 Put the air cleaner together and re-fit it.

When changing the paper insert or cleaning the oil-

bath air cleaner, great care must be take to ensure

that no impurities get into the engine intake mani-

fold.

Exhaust brake

The exhaust brake consists of a shutter housing
mounted in the exhaust pipe of the engine. When
the foot contact for the exhaust brake is depressed,
fuel injection is cut off and at the same time the
shutter in the exhaust pipe closes off the exhaust
gas flow, This forms a cushion of air between the
shuter and pistons in the engine during the exhaust
stroke. The air cushion creates back-pressurg on
the pistons and produces a braking effect which
doubles the ordinary braking effect of the engine.
The exhaust brake is controlled by an electrically
operated foot contact (7) which, through a solenoid
valve (6), operates a compressed air eylinder (3).
This aperates the exhaust brake shutter through a
system of rods and levers. Before the shutter closes
completely, fuel injection ceases due to the action
of a flexible link rod from the exhaust shuter lever
on the stop lever of the injection pump.
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Engine cooling system

Technical description

The engine is water-cooled with a pressurized sys-
tem. Coolant circulation is provided by a centrifu-
gal pump driven by vee-belts from the crankshaft
belt pulley.

This pump draws the coolant from the lower part of
the radiator and feeds it into the cylinder block
where it circulates round the cylinder liners and
flows up through calibrated holes ta the cylinder
heads. From the front end of the cylinder block the
coolant then goes out via thermostats to the radiator
cells where it is cooled. During the warming-up pe-
riod, the coolant only circulates in the engine cells.
The thermostats conduct the coolant through a by-
pass directed to the pump, i.e., not through the ra-
diator.
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Coolant level, N 86
1 Upper level
2 Lower level

Caolant level, F 86
1 Upper level
2 Lower level

MAINTENANCE

Once the correct operating temperature has been
reached, the thermostats regulate the amount of
coolant passing out to the radiator, thereby always
maintaining the optimum operating temperature.
The radiator must not be screened off in any way,
as this can lead to overheating with resultant dam-
age to the engine. The coolant passes through a
system of tubes in the radiator. These tubes are
cooled by outside air which is drawn through them
by means of a fan.

12 Checking coolant level

Check the coolant level every day before starting
the engine and each time when filling up with fuel.
When the engine is cold, the level should reach the
plate tab in the radiator filler opening. On the F 86,
FB 86, this opening is accessible through the cover
between the driver's and passenger's seats.

The level may be somewhat higher when the engine
is warm. But it must not be approx. 10 mm (3/8")
below the tab. Top up with coolant to the tab if it
has.

Do not fill with too much coolant otherwise this will
be lost during driving since the coolant level rises.
On the other hand, too little coclant can impair the
circulation and might risk damage to the engine.

If the level has fallen so low that it cannct be seen
through the radiator filler opening, the system must
be vented when topping-up.

The system should always be topped-up with the
same mixture of coolant already in it.

Repeated topping-up indicates leakage, which must
be attended to.
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13 Coolants, changing coolant, checking hose con-
nections
The cooling system is filled at the factory with ap-
proved Volvo anti-freeze which will cater for tem-
peratures down to —25° C (—13" F).
This coolant can be used during the first winter
season, After this, the coolant should be changed
every spring and autumn. When changing the coo-
lant, the whole system should be flushed clean with
water and hoses and connections checked for leak-
age,
During summer, water with anti-rust agent should
be used. The anti-rust agent supplied by Velvo is
packed in bags of 113 grammes (4 ozs.) sufficient
for 8—10 litres (about 2 Imp. galls. = 2.4 US galls.)
of water, This means that about 3 bags are neces-
sary for the N 86, NB 86 and F 86, FB 86. The agent
should be dissolved in water before filling into the
coaling system.

NOTE. When topping-up during the summer season,
water with the same proportion of anti-rust already
in the radiator should be used in order to safeguard
the anti-rust protection.

During winter, water with glycol should be used.

For this purpose, approved Volvo anti-freeze is re-
commended. Change in good time before the winter
season starts. It has been found from experience
that weak glycol mixtures are very unfavourable
from an anti-rust point of view, The anti-rust addi-
tive in the glycol will not last throughout the entire
winter seasan. Therefore, the glycal added should
amount to at least 40%,. This will provide protection
against frost down to —25° C (—13° F).

NOTE. When topping-up during winter, add not less
than 40 9% glycol.

The following table shows the amount of glycol re-
quired for low temperatures.

Necessary amount of glycol in litres (Imp. galls.
= US galls)) for frost protection down to:

Capacity of cooling system

= 7.9 US galls.)

—25° C —30° C —40° C —56° G*
(—13"F) (—22°F) (—40° F) (—639° F)
N 86, NB 86: 30.5 litres (6.7 Imp. galls.
= 8.0 US galls.) approx. 12 13.5 16 18
F 86, FB 86: 30 litres (6.6 Imp. galls. (26=32) [ (3.0=234) | (35=42) | (40 =48

* The glycol quantity indicated for —858° C (—89° F) is the maximum amount of frost protection which can be pro-

vided. To increase the glycol content above this would only impair the frost protection.
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Heater element (F 86)

Draining cooling system

system: one on the left-hand side of the cylinder
black at the rear, one at the bottom, left, on the
radiator, one on the heater element and one on the
compressor.

The filler cap should always he removed when drain-
ing the cooling system. This will prevent a vacuum
from arising which could prevent the fluid from

flowing out.
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There are four drain cocks for draining the cooling
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Filling empty cooling system with coelant

When filling an empty system with coolant it is
very important to ensure that all air in the cooling
system is evacuated. For this reason, the N 86
NB 86 and F86, FB 86 are fitted with special vent.
ing cocks.

An empty system is filled with cool :
set the heater control to "Warm". gn;e:&‘vt;z”g:v:t:
ing cock on the thermostat housing. Fill with cool-
ant. When about 0.5 litre (1 pint) coclant has run
out through the venting cock, close it. Then fill with
coolant (cab down) until the level rises to the tab
in the filler opening.

NOTE. The engine must not be started until venting
has taken place. After running the engine warm
check the coolant level once again. r

14 Checking drive belts

All the drive belts on the engine should be checked
fc.>r proper tension, This check is very important
since the tension of the water pump drive belts is
vital for the proper function of the cooling system.
;\gea:. g:rease ocll' §”| can cause the belts to slip.
orly tensione elt ip i

T s can also slip in very wet
The belts are tensioned by means of the idler pulley.
When properly tensioned, it should be possible to
press in the belts about 10 mm (3/8") midway.

NOTE. Always replace both belts even if only one
needs to be changed.
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Turbo-compressor

Technical description

The turbo-compressor consists of a turbo section
and a compressor section between which a bearing
housing is located. A shaft, which is journalled in
the bearing housing by means of two ball bearings,
carries and links the turbine and compressor wheels.
Lubrication of the bearings and cooling of the bear-
ing housing are done with oil from the force-feed
|ubrication system of the engine. The turbo-com-
pressor is mounted directly on the exhaust mani-
fold. When exhaust gases meet the turbine rotor
blades, hoth this rotor and the compressor rotor,
which is fitted on the same shaft, start rotating.
The compressor rotor then sucks in fresh air which
is compressed and supplied to the engine cylinders
through the induction manifold.

Maximum rotational speed is about 80000 r.p.m.
The boost pressure thereby provided by the com-
pressor is about 0.8—0.9 kp/cm? (11.4—12.8 p.s.i).
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If it is suspected that the turb

is o-compressor is t
fum?honrng properly, which may be the case if ?hoe
engine does not produce full output or if the ex-
haust is very smoky, carry out the following checks:

1 Stop the engine and listen to the turbo-compres-
sor. Normally it stops rotating after the engine
has stopped, so that the noise it makes wghen
slowing down should continue to be heard after
the engine has stopped. If this noise cannot he
heard, remove the pipe between the air cleane
and the turbo-compressor. e

2 !J!ake absolutely sure that the compressor rotor
is stationary and only after this feel with the rotor
turns stiffly. If it is stiff, the turbo-compressor
must be examined and changed If necessary.

If. absolutely necessary, the vehicle can be drive
with the turbo-compressor damaged for a short disIrj
tance providing that the engine loading is consi
derably less than normal. If any of the symptoms Iisl:
ed below are noticed, the vehicle should be im
n_-.ediateiy taken to a Volvo workshop for investi a_
tion and correction of the fault, otherwise lher’egi;
risk of the unit being damaged to such an extent
thgt the turbo-compressor cannot be reconditioned
this involving replacement costs which would bé
greatly in excess of what normally would be ne-
::ersllsaryn fExampres of faulty symptoms

oise from the turbo- i i
el rbo-compressar (vibrations)
3 Engine does not reach full speed
4 Engine runs unevenly

The turbo-compressor ma i
y only be d
authorized workshop. g i
No alterations are i i
permitted to the air inlet i
exhaust pipe and silencer. e o
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15 Checking air line for leakage

The air line from the air cleaner to the turbo-com-
pressor and from the turbo-compressor to the en-
gine should be checked for leakage. Leakage is in-
dicated if there is a whistling or hissing noise when
the engine is running. Tighten up any loose hose
clips or replace the air line if necessary.

16 Checking exhaust manifold for leakage

It is most important for the function of the turbo-
compressor that there is no leakage between the
exhaust manifold and turbo-compressor. This can
easily be checked with the engine running by watch-
ing to see whether there is any exhaust smoke
round the manifold, particularly at the joints and
connections. To help you with this check, run the
engine at high speed with the hand throttle control.
It is also important for the function of the exhaust
hrake that there is no leakage between the com-
pressor and exhaust brake. Any leakage on the
exhaust line should be repaired immediately.

17 Checking oil supply line and return line for leak-
age

The supply and return lines for the lubricating oil
must be well tightened. A leaking pipe can usually
he discovered at an early stage if the compressor
and parts connected to it are kept clean, but a
routine check of all pipe connections is, however,
necessary. A leaking pipe or connection must be
replaced immediately in order not to endanger the

function of the compressar.
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