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The enginea described here are constructed
on the same general lines, and the majority
of their corresponding components are of
the same design. As a rule, therefore, it is
poasible to employ the same methods in
maintenance work. For this rcason these
engincs are dealt with in common in this
section of the Service Master Manual.

In identifying or ordering spare parts,
please refer to the spare parts list for the
type of engine concerned.
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For U. S. equivalents of valve clearance, crankshaft end play, and torque values, use
the following listing and the following torque conversion chart:

D317D F475D F673D HB866DS
Valve — Int, 014" 014" 014" 0rg
Clearance — Exh. *.018"” *.018” 028" 028"
(*.028" for D317DS and F475DS)
* Crankshaft 0027 - 002"- 0035 .0035"
. End Play 010" 0107 0115” 0115
Torgue valyes—
Cylinder head 123 f1. Ihs, 123 ft. lbs. 174 ft, lbs. 159 ft, |bs.
. Mafn bearings 152 ft. ibs. 152 ft. |bs. 210 ft. Ibs. 304 ft. |bs.
Main bearing .
Transverse bolts ' 101 ft. Ibs.
Rod bearings 80 ft. ths. - 80 ft. ibs. 80 ft. Ibs. 80 ft. |bs.
Flywheel 137 f1, lbs, 137 ft. Ibs. 137 ft. ibs. 188 ft. |bs.
Vibration damper 80 ft. Ibs. 80 ft. |bs. 80 ft. Ibs. 80 ft. ibs.
Vibration damper hub 842 ft. bs. h432 ft. Ibs, 542 ft. Ibs. 542 ft. Ibs.
Dil pan 36 ft. lbs, 36 ft. tbs. 36 ft. lhs. - 361t lbs.
Flywheel housing 43 ft. |bs. 43 ft. lbs. 62 ft. Ibs. 62 ft. |bs.
Injectors 7 ft. Ibs. 7 ft. Ibs. 7 ft. lbs. 36 ft. Ibs.
Injection tubing nuts 11-14 ft. Ihs. 11-14 f1. ths. 11-14 ft. Ibs. 11-14 1t. Ibs.
Rocker arm shaft retaining screws 34 ft. Ibs. 34 ft. lhs. B1 ft, ibs.
TORQUE CONVERSION CHART
o ft. 1bs, " fttbs. 1. Ibs.
kgm equiv. kgm equiv. kgm equiv.
) 5 4.1 30 15 108
B 8 4.7 34 - 17 123
. 1 7 5 36 19 137
1.4 10 B 43 20 145
1.5 11 6.2 45 21 152
1.6 2 6.7 48 22 159 -
2 4 8.4 61 24 174
2.1 15 8.5 62 26 188
24 17 11 80 29 210
2.5 18 13 84 42 304

2.8 20 14 0 7% 542




'SAFETY PRECAUTIONS

The exhaust products of an internal combustionengine are toxic and may cause injury
to health or death if irhaled. All engine installations, especially thase within a closed
shelter, or building, should be equipped and maintained with an exhaust discharge

pipe so that exhaust gases are delivered into the open air.

All internal combustion engine fuels are highly combustible and may explode under
certain conditions. Fuels must be conducted to the engine with secure piping, free

from leaks, properly designed to resist breakage from vibration.

All engine installations should be equiéped with a means of positive fuel shutoff for
emergency use when fuelis conductedtothe engine from a remote source. In addition,
fuels under pressure such as natural gas or liguified petroleum gas, should be con-
trolled by a positive shutoff valve, preferably automatic, other than those integral
with the carburetor br gas pressure regulation equipment. It shall be the final re-
sponsibility of the engine owner to ensure that the installation is free from fuel or

exhaus! leakage.

Gas used to energize starters must be discharged away from the engine into a harm-
less area. lgnition connections and electrical equipment on engines expose to poten-
tially explosive ambient atmospheres should be specially equippedto minimize spark
hazard and it is the responsiblity of the engine owner to specify or provide such con-

nections and equipment.

Internal combustion engines must be properly provided withguards against hazard to
. persons or structures in close proximity to rotating or heated parts and it is the

responsiblity of the engine owner to specify or provide such protection.




INTRODUCTION®

The Waukesha Motor Company supplies this publicationforuse with Waukesha-Scania
diesel engines. Scania and Waukesha identify these Waukesha marketed diesel engine
models as follows:

Scania Basic Designations Waukesha Basic Designations
D5 and DS5 D317D and D317DS
D8 and DS8 F475D and F475DS
D11 and D811 F673D and F673D5S
DS14 HE866DS

The Scania basic designation indicates D for diesel, S for turbocharged, and the nu-
merical designation, (5, 8, 11, or 14) is the approximate displacement in litres. The
Waukesha basic designation indicates the number of cylinders (D is 4, F is 6, and H is
8), the displacement in cubic inches (317, 475, 673, and 866), D for diesel, and S for
turbocharged. Whena Uis addedtothe basic designation it indicates an industrial unit.
When an Mis addedtothe basic designation it indicates a marine application. Only one
of these models is available withanintercooler and this model is designated as F673-
DSIM,

All spare parts for Waukesha-Scania engines are stocked under the applicable Scania
part number plus a WS prefix. The WS prefix is used to avoid confusion of duplicate
Waukesha and Scania part numbers. All Waukesha-Scania parts orders and correspon-
dence must include this WS prefix.

CONVERSION FACTORS

In order to convert the metric data provided in these publications, use the following
conversion factors.

TO CONVERT: TO. MULTIPLY BY: TO CONVERT: TO: MULTIPLY BY:
mm inches .03937 , fitres gallons .2642
m feet 3.281 kg pounds 2.2048
mm? 8. inches 00155 kgm foot - pounds 1.233
dm? sg. inches 15.5 kg,"crn2 psi 14.22
cm3 fluid oz. 0338 keal BTU 3.968
m3 cu. ft. 35,31
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For direct conversion of .1 to 25.4 millimeters (mm) into inches, use the following
chart:



CONVERSION CHART SHOWING MILLIMETER SIZES,
FRACTIONAL AND DECIMAL INCH SIZES AND NUMBER DRILL SIZES

Milli-  Des.  Frac- Num-  Milli- ﬁw. Fraz. Num- Mili. Dec, Frac- Num- Milli- Dec. Frac- Num- Milli- Dsc.  Frac.
Meter Equiv. Tional ber  Meter Equiv. tional  her  Meter Equiv. fional  ber  Moater Equiv. fional  ber  Meler Equiv. tonal
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a7k ~ Service Master Manuul Section
4.000. 1. 67, Diesel Engines

Al

Explanation of Engine Type References
Example: DS11R40

The engine type reference DS11R40 indicates the main particulars of the engine
in code form.
D =diesel engine
. S=engine equipped with turbocharger
I =engine equipped with intercooler

The number 11 indicates that the displacement of the engine is approximately
11 litres.

. The following letter R {or L) indicates the siting of the injection pump:
R =engine with injection pump on right-hand side
L==engine with injection pump on left-hand side
The Jast two numerals indicate the elass of installation:

01—19 engines {or lrucks

20—-39 engines lor buses

40—59 separate engines for general use

00—79 engines for power packs and generating sels
80-—99 engines for marine applications

References for Classified Marine Engines
Example: DSITIR80-LR

. N . To ensure as lar as possible that classified engines are fitted with classified spare
parts, the engine type reference, carried on the engine name plate, is extended by
two letters indicating the classification society in which the engine is classified.

The classification societies are denoted as follows:
LR =Lloyd’s Regisler of Shipping
NV=Det Norske Veritas
BV =Bureau Veritas
GL=Germanischer Lloyd

SF =8tatens Fartygsinspektion {The National Swedish Ship’s Inspec-
torate}, Stockholm

Thus the reference DS11R80-LR denotes a marine engine with a turbocharger

and an intercooler, certificated by Lloyd’s Register of Shipping.

"Besides the engine number the complete engine type reference should always be
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Cross-section of cylinder head

General

The cylinder heads are fitted with pressed-in
valve scat inserts made of a special alloy, In each
cvlinder head there are also pressed-in stainless steel
slecves in which the injectors are mounted. These
steel sleeves are in direct contact with the circu-
lating coolant, which thus cools the injectors effect-
ively,

The intake aund exhaust valves are made of heat-

registant steel with a satellite coating on the valve
heads and with hard-chromium-plated valve stems.
The valves are fitted with renewable hardened steel
caps, against which the rocker arms bear. This keeps
wear on the top end of the valve stems down to
negligible proportions. The valve stems run in valve
guides made of cast-iron.



n:

Removing Cylinder Heads

1,

11.

Theain off tie coolant.

Remwove the air cleaner aiud the vacuum pipes,
e the link rod of 1he throttle control at the
throttle housing aml remove the intake mani-

fulil, :

Remove the exhaust manilold from the evlinder

heads. I

Carefully  unserew  the metal sleeve of the
coolant thermonieter and remove the water-
passage flunge. . :

Disconnect thi !s'uk-uff} tube at the injectors.
IFit protective plags,

Remave the pressure pipes, Fi protective plogs
at both ends of the pressure pipes and proteet-
ive caps on the injection pump awd injectors,

Rewove the injectors. 1 the sealing washers do
not come up with them, remove these washers
using the extraclor.

fiemove the valve covers

On engines with a lubricating-oil pipe anning
to the rocker-arm mechanism, disconnect the
Lunjo comection of this pipe at the bearing
hrackelt.

. . i .
Tubie vgr tee sealing washer of the (nfectur

Undo the serews of the hearing brackets of the
vabve  meehanisim, Check that  the  gaskets
bencath the bearing brackets do ot fall down
inte the holes For the pushrods while the valve
meechanism is being lifted clear.

Remove the pushrods carefully so that the
alve lifters do not conw with them,

12, Screw offl the evlinderhiead nuis, See that none
of the nuts fall into the holes for the pushrods,
Should this happen, the nut can be recovered
by taking off the corresponiing stde cover,

13. Lift off the exvlinder head with the lifling ool

Lift off the eylinder firads

Reconditioning Cylinder Heads
Roemoving the Valves

Lift off the valve caps and remove the valves. The
valvesstem kevs can be removed with the aid of the
deify, which is placed on the upper guide washer of
the valve

A heavy blow on the ddrift will compress the
springs aned release the kevs, '

Remorve the valvestem Leys
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The valve-spring compressor, which is actually
designed for use in fitting the valve-stem keys, ean
also be used to remove them.

Put the valves into a valve stand in their correct
order, which will make it easier to put them back
into their original places during reassembly.

Inspecting Cvlinder Heads

Examine each cylinder head for cracks and other
defects. The underside of the cylinder head must he
alisolutely plane. The easiest and best way to check
this is to use a surface plate sineared with marking
blue. Murking hlue adbering to the cylinder head
indicales the points of unevenness. Small uneven-
nesses can he corrected with a seraper. The cylinder
licad must then be checked again with the surface
plate. The correction of greater unevennesses calls
for machining.

While the cylinder head is out of the engine the
coolant passages should he scraped clean and then
hlown through with compressed air.

Examine the sealing plugs in the cylinder heads
for damages. Check that the threads of the sealing
plugs and cylinder heads are clean. If required,
replace the sealing plugs by new ones wilth oversize
threads. Fit new sealing rings. Smear self-hardening
plastic on the threads, Tighten the sealing plugs
using the stud wrench.

. o . ' -,"7‘
[ A : Co w2 e

Fit the sealing plugs

If 1the clearance between valve stems and valve
guides is excessive, the guides should be replaced hy
new ones. Excessive clearance between valve and
zuide results in poor valve sealing and increases the
oil consumption, since more oil passes through the

puides of the intake valves than is needed for

lubrication.

arance is best checked by using a dial

\ B3

Check the clearance between the vulve stem and velve guf(l&

Removing a Vulre Guide

The old valve guides are removed with a deift. by
means of which 1hey are pressed our towards the
top of the cylinder headl.

Press ong the valire guides

Fitting u Valve Guide

Oil the valve guides before fitting them. The
guites of the intake and exhaust valves dilfer in
design. 1t is theretore important to fit them into the
right holes. The lower end of the exhaust valve
guide has a recess intended to prevent deposits of
coke which would make the valve stick. If this
ruide s not renewed. the recess should be serapedd
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Exhaust valve guide

1. The valve guide has a recess which must be turned
towurds the vulve head
To ensure that the valve guide is correctly posi-
tioned and is nol damaged while being pressed in,
the appropriate drift should be used.

This automatically gives the correct distance

from the upper edge of the guide to the sealing

plane of the springs when the drift is pressed down
against the cylinder head. After the guide has been
pressed in, its inside diametér will be correct and
will not need any subsequent treatment, The guide
should, however, be checked with a gauge or a new
valve.

Always use a press in fitting a guide, If the puide
i= driven in with a hammer it can easily be upset,
rendering additiona) 1reatment necessary.

. ’ in
1“’ 1

H

i . +

Press in the valve guides

Changing Valve Seat Inserts'and Injector Sleeves

Valve seal inserts whose sealing surface, as a
result of repeated grinding, has acquired an outer
diameter (dimension D) gieater than the stated
ligures must be changed.

.
Also, of course, damaged and loose valve seat
inserts must e renewed. Pay particular altention te
the seats of the exhaust valves,
i

Proceed as follows in removing valve geat inserts.

1. If no suitable puller is available, a mounted
grinding wheel can be used to grind two diame-
trlcally opposile grooves in the insert, after

] red out.

[ ]

=1 o

Wash the cvlinder head.

Give the cylinder head a pressure test if water
leaks are suspected, and change the injector
sleeves it necessary If the sleeves are leaky the
injectors will usually be found to he corroded.
In this case, eut a suitable thread in the upper
part of the sleeve to provide a hold for a puller.
In fitting the injeector sleeves, oil them and press
them down into the evlinder head,

Smear the valve seat recesses with a suitable
carbon solvent. The cylinder heads can also be
laid with the recesses downwards in a container
holding enough solvent to ensure that the re-
cesses come into'contact with the ligquid,

Clean the valve-seat recesses.

Before being pressed in, the valve seats, and also
the driftg, must be chilled to the stated tempera-
ture, for example using carbon dioxide snow in
a heat-insulated container. Inseris to be cooled
should be in close contact with the snow for at
least 15 minutes. The pressing in of the valve
seat inserts must he done very quickly, since the
insert warms up almost at ouve when it comes
into vontact with the recess in the eylinder head.
To prevent excessive heat transfer from the drift
to the Insert the drift must alse be chilled,
liguid air is available we recommend it as a
cooling agent. In this case, however, the drift
need not he chilled.

N.B. Take care in handling the above-mentionel
cooling agents and items chilled with them, since
frostbite is.a very real hazardl,

Machining Valve Seats

1.

After the inserts have been pre-shul in, the seats
must be very carefully adjusied in relation to
the valve guides. Use for this purpose the
appropriate milling tool with a locating spindle
screwed with moderate force into the valve
guide,

Turn the milling head with the 30° milling
angle side facing the valve seat and put the
milling head over the locating spindle, using the
T-wrench. Turn with as much uniform force and
speed as possible until the sealing surface attains
the width A. If the sealing surface should he

205,282

Fulve seat insert
S RBevel

1 Sealinne aurfnee
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wider, which may easily ocenr on re-milling the
vilvee seale mill at 60° the inner edge of the
valvee st until the width of the sealing surface
does not exeesd the maximmn permitted value,

Machine the ralve seats

4. Sinear the sealing surface with a thin laver of
marking blue, Put the valve seat gauge into the
valve guide, press it lightly against the valve scat
and turn it 1o and fro. The marking blue will
show whether the: valve seat has the correct
angle. I that is not so, find out the cause and
tuke the measures required, Mill then once more

anib vheck.

Clacke the sealing survfoace of the valve spat

Crinding Valves

Tn order to make the scaling between the valve
ard seat as effective as possible, the sealing surfaces
have been given a special shape. Thus the valve seat
has an angle of 307, while the corresponding angle
on the valve is 29.5°. This arrangemnent produces a
very narrow sealing surface, which during the
b il ivvircisn el oitvee  hettor o

nr than
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elee aned valve seat insert
1. Cytinder head
2 Underside of exbimder head

I. Il the sealing surfaces of the valve heads are
defective, the valves must be regronnd by ma-
chine, Set the grinding machine 1o 28.5°%, The
grinding wheel shoulid he a ceramic-honded
aluminium oxid wheel, grain size 70 or possibly
80, and hardness M-N with a structure ol 8,
Check the angle of the grinding wheel belore
grinding, and correet i, i necessary, using a
diamond. Do nop grind away more metal than
is absolutely necessarv 1o give a clean contact
surface, After grinding, check the angle of the
sualing surface with the valve gauge,

f hocl thon confine virrberaa cof tho vzl e
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Chocking Valve Springs and Fitting Valves

1.

Cheek the sealing of the valve as follows: Fit the
valve inlo the evlinderd head and pour a little
liguitl onmto the valve hiad, Press the valve

against the seat and blow compressed: air in from 2.
helow, Il the vilve is leaky, air bubbles will
appear aromnd the valve head. But the blast of 3.
compressed air must not be so powerful that the
valve is lifted by the air pressure. If the valve 4.
daes not seal, wmachine the valve seat (not the
valve) onee more using the milling tool, Then
clean the valve seat and test it afresh with the
valve. ‘ !

Blow the head and scat of the valve clean with
compressed air and cheek the dimengion B.

it e ey
Check that the valve sends properly

Belore the valve springs are litted they should

5.

1.

i

Test valve springs

be checked individually in a spring testing appa-
ratus with respect hoth to their {ree length and
their length under a given load.
Check also that therc are no cracks or other
defects in the springs.
Oil the valve stems with engine oil and fit the
valves into the guides.
In fitting the valve springs, first put the gnide
washers inte place and then {it, in the following
order, the inner spring, the outer spring, and the
washer above the springs. The valve springs are
made with a pitch increasing towards one end.
The more tightly wound end of the spring must
he turned to face the eylinder head.
The way to find out which end is the more
closely wound is to see how far a conical imple-
ment {eg. a pencil point) can be inserted be-
tween the first and second turns of wire appaosite
the ends of the spiral.

Using the valve-spring compressor, compress
the springs and fit the valve.stem keys.

e L

Fit the valve-stem keys

Fit the valve caps. These caps mitst be free lo
rotate easily on the valve stems,

Reconditioning the Valve Mechanism

In engine reconditioning, the whole of the valve
mechanism should be stripped down and
checked. First examine the valve lifters, The
surface at which the valve lifters contact the
camshaft must not show any depressions or
other damage. Defective valve lifters must be
renewed,

Check that the pushrods are straight by rolling
them on a surface plate. Against a light back-
ground it is very easy to sce whether they arc
straight or not. If the deviations are not excess-
ive the pushrods ean be straightened ont using a
rubber mallet. See that the balls and ball eups
have not worked Joose in the rods. Examine the
balls and ball cups. Remember that the ball
cups, too, are subject 1o wear. The length of the
pushrods should alse be checked. The simplest
way to do this is to compare them with a new
pushrad.

Strip the rocker-arm mechanism down,

Wash all components.
et 1 - . Lk
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shaft are clean, aad that the shaft is undam-
';lll_"f('.

Fefel )

Rockerarm mechantsms

Clieek that the ball stud on the rocker arms
lras not worked loose or become damaged.

Check the surface at which the rocker arms
contact the valve caps. In mild cases of wear
the surface can e corrected in a grinding ma-
chine.

A rocker-arm bushing which has become worn
oval nsust he changed. T s pressed in and out
usingr thue drifi. The bushing must be pressed
in s0 that the slit eomes in the position shown
in the [igure. The bushing must be flush with
that side of the rocker arm that hears against
the bearing bracket.

Lt
s e

.-~ .

Rocker urm awith bushing
3.

Rocker arm

Bushing

N.B. Two holes Tor the oil pussuges must De-
drilled in the hnshing,
The bushing must then be reamed 1o bring the
clearance to the vorrect figure.
Clean up thoroughly.

9. Clean the oil passages in the rocker arms,

10 In assembling the rocker-urm mechanism, first
oil the shaft and then I3t the various compo-
nents in order. Note that the rocker arms are
of two different designs, being arranged in
opposite pairs.

For the fitting of the rocker-arm mechanism outo
the cylinder head, see points 5 and 6 under the
heading “Fitling Cylinder Headls™,

Fitting Cylinder Heads

The order of assembly of the cylinder hiead aml
its varions components is the reverse of that of
removal.

Before putting the evlinder heals on, cheek thad
the studs that take the evlinderdiead muts are really
tight.

1. Besides this, make a thorough check to see that
the sealing surfaces on the evlinder block, the
liners, the cvlinder head anmd the gasket are
undamaged and absolutely free from coke de-
posits and other impurities, The sl holes in
the cylinder hewd shounld also e cleaned, The
reason for this is that high working pressures
in the engine make it extremely important for
the various components to scal perfectly against
euclk ather. The cvlinder-liead gasket must al-
ways be renewed. Turn the gasket so that the
part number faces upwards. towanls the evlinder
head. Be careful not to damage the gasket in
threading it over the stuls,

2. Lift the cylinder head into place and check that
it fits properly onto the locating pins.

3. Smear the washers of the cylinder-head nuts,
and the theeads of the studs, with engine oil.

Always tighten the cviiader-head nuts with u torque wrench

4. Tighten the cylinder-head nuts in the order
shown in the figure, working in three stages as
follows:

First tighten all the nuts to 50 % of full torque,
then once to 75 % of full torque, and finally

I T &
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The exfinderdrveud nuts should be tightened in the order shown here

5. On engines having a lubricating-oil pipe running
1o Lthe rocker-arm mechanism, fit this pipe.

6. Check that no sealing wushers have been lelt
down in the injector sleeves. Always fit new
waslices,

The nuts of the injectors must be tightened to
the stated torque. This torgue is obtained auto-
matically if' the job is done with the appropriate
torque wrench,

=1

Adjusting the Valve Clearance

After the evlinder heads have been fitted the
valve clearance must be adjusted, Tt is simplest to
adjust the valve for one cylinder at a time, taking
them in the firing order. The piston in the cylinder
whose valves are to be adjusted must be ar T.D.C.
on its compression stroke. The simplest way to bring
this about is to bar the engine to the position at
which both the valves are slightly open (dead centre
after the exhaust stroke) in the cylinder whose
piston oceupies the same position as that for which
the valves are heing adjusted.

Adjust the clearance by means of the adjusting
screw at one end of the rocker arm. When the

I orrratne e

clearance is correct, lock the adjusting screw with
the locknut. The engine need not he quite cold
while the valve adjustment is heing carried out. But
de not adjust immediately after a run; give the
enging at least hall an hour to cool down before
starting work.

Check that oil reaching the rocker-arm me-
chanism, ‘

The valves should not be adjusted with the
engine running,.

Advancing the Cylinder-head Nuts

After running the engine up to its working tem-
perature, the cvlinder-head nuts must be advanced
while the engine warm.

1. Follow points 8—10 under the heading “Re-
moving Cylinder Heads™.
On engines with cylinder-head nuts beneath the
pressure pipes, these pipes must be detacheil
from the injectors lo enable the eylinder-head
nuts to he tightened with the appropriate
wrench.

X}

Follow points 3—5 under the heading “Finting
Cylinder Heads”,

3. Give the engine at least half an hour to cool
down and check the valve clearance according
to the instruections given under “Adjusting the
Valve Clearanee™.

W hen the engine has been run for some 50 hours
or 2,500 km, advance once more the cylinder nuts.

Follow the instructions under “Advancing the
Cylinder-head Nuts”, except for point 2 where in
this cuse the following measures are to be taken:

2. Loosen by four turns each cylinder head nmt,
lubricate with motor oil the washer and the
stud threads and tighten immediately the nut
to the indicated (full) torque. Tighten in this
way all the nuts in the order shown by the
figure.
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Cylinder Block

General

The eviinider block and the upper half of the

crankease are a oue-picce casting of alloy cast-iron.

The main bearing caps are steel forgings. The cylin-
der Llock has renewable cyvlinder liners of the wet
tvpe, by which is meant that the liners are in direct
contact with the cireulating cooling water. The
sealing between each liner and the evlinder block
at the fower end of the liner is provided by three
rubbier rings seated in grooves in the cylinder block,
The sealing at the upper end of the liner is effected
by the cylinder-head gasket, which presses the collar
on ihe liner down against a scating surface located
in a recess in the block, Between the two lower O-
ring grooves al each evlinder there is a drilled “tell-
tale” hole through the wall in the eylinder block.
1f coolant or lubricating oil runs out of any of these
holes on the sutside of the block the affected
cylinder seals should be rencwed before inore
serious damage occurs.

Cylinder Block

When the engine is stripped down {or complete
recorditioning the evlinder block must be cleaned.
Wash ofl oil deposits in the crankcase with a suit-
able solvent, Then hlow evervthing clean with com-
pressed air, Carelully remove all remnants of old
maskels,

If the erankshaft is not 1o be removed, the oil
pissages in the crank pins must be protected against
the entry of dire inmediately after the removal of

the pistons and connecting rods, Wrap cellophane
tape or insulating tape round the crankpin so as to
cover the lubricating pussage=. Apply the lape with
the stickv side out so as to make it cusier to remove
in due rourse.

Measuring Cylinder Wear

Wipe out the cvlinder bores thoronghly hefore
taking any meazurements, The work of measurement
is done with a cvlinder linl gauge, which cun be
zeroed using, lor example, o new evlinder liner or a
micrometer,

If oil consumption is high and wear exceeds the
stated ligure a change of cylinder liner should he
considered, if a temporary repair is wanted. When
complete engine reconditioning is being carried owt
we: recommend changing the liner il this degree of
wear is found,

Changing a Cylinder Liner
Removing the Cvlinder Liner

1. Remove pistons and connecting rods: see the
section entitled “Crankshult al Reciprocating
componenls’,

2. Remove the evlinder liner using an extractor,
Put on the stud extensions, Introdoce the ex-
tractor through the evlinder liner anil bring the
plate to hear on the studs, Turn the crosspicee
so Lthal the liner is positioned 1o bear against the
shoulder during extraction. Then screw down the
extractor nut until the liner comes away. To
prevent the rod [(rom rolating with the put,
apply a suitahle tool 1o the Tour-square flats at
the upper end of the roil.
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Inspecting the Cylinder Bfock and Cylinder Liners

1.

(=]

If there is an excessive amount of scale in the
block it must be removed, since cooling would
otherwise be jeopardized. The coolant comes
from the coolant pump through a passage along
one side of the block and goes out through holes
in the walls of the passage up into the cylinder
head and also towards the liners. When these
holes have hLeen cleaned it will be posslh]e to
see whether the distribution gallery is choked
up. If it is, the plugs on the outside of the block
must be removed and the gallery cleaned out.

Investigate the sealing plugs in the eylinder block
for damages. Check that the threads on the
sealing plugs and in the cylinder block are
clean. If required, replace the sealing plugs by

new ones with oversize threads, Fit new sealing -

rings. Smear self-hardening plastic on the
threads. Tighten the sealing plugs using the stud
wrench.

Check that the seating surface of the cylinder
liner vn the block is elean and free from defects.
If the surface is damaged it may be necessary to
use the facing tool. But this methed should be
resorted to only when it is absolutely necessary.
Great accuracy must be ohserved to ensure that
the seating surface is not made crooked.

The leasi possible amount of metal should be
removed; it is best if the surfaces are merely

scraped clean.

Give new cylinder liners a thorough inspection.
Defects may arise during transport and through
careless handling. Damaged edges, etc., are easy
to spot but a crack is not so readily detected.
The hest way to detect cracks in the liner is by
“ringing” it. If it is sound a clear bell-like tone
will he heard, whereas a cracked liner will pro-
duce a “crecked” sound.

Clean the upper and lower locating surfaces and
the seating surface, and the grooves for the
sealing rings.

Measuring and Adjusting the Height of the Cylinder
Liner above the Cylinder Block

Before the liner is finally fitted into place its
position in relation to the upper face of the c¥linder
block must be checked as follows:

1. Use a micrometer to check the Flange on the
eylinder liner in respect of parallelism between
the seating surfaces.

2. Pasition the liner, without its rubber rings,

3. Press the liner down with the aid of two slecves
on the studs.

4. Measure the lLieight of the cylinder liner above
the eylinder block, Each liner must be measured
al two diametrically opposite points sited trans-
versely across the engine. Find the difference
between the two readings. If the difference is
greater than that stated, the sealing will he
below standard. It is also important to see that
the cylinder liners belonging to the same eylin-
der head will as far as possible be at the same
height above the cylinder block. The height
difference for liners helonging to the same
cylinder head must not exceed the stated figure,
On engines with cylinder hieads covering three
cylinders the middle liner under each eviinder
head must not be sited lower than the neigh-
bounring cvlinder liners,

It is of the utmost importance that the surfaces
against which the measurements are tluken
really ure clean. The same thing applies to the
surfaces against which the straight edge is ap-
plied. We shiould alse like to point out that the
reading can alse be upset by local minor un-
evennesses and burrs, This means that i vou get
readings outside the stated Jimits vou should
not scrap any component without undertaking
the requisite chieck, I the liner is too low its
vertical position can be adjusted in the first

Positioning the fucing ool in the liner seut




Ji32E
4.000. 5. 67.

Serviee Master Manuad Seetion
Diesel Engines

0.

resort with shims. The shinms should he placed
on the seating surface between the liner and
the bluck, Measure the liner height again,

If 1he stated measurement is not complied with,
the liner seals should be reamed and shims
fitted to the required extent as {ollows,
Choose a shim, or a set of shims, which, in
relation to the desired liner height, will require
the least possible amount of reaming in the
liner seat. Check the <hims and polish off any
hurrs on their edges,

Measure the thickness of the shim with a micro-
meter.

Caleulate the difference between the thickness
of the shim and the amouant by which it is
desired to raise the cvlinder height, The differ-
ence will be the thickness of the laver that will
have to be removed with the Tacing tool.

Adjust the cutting redius of the fecing tool
nsing the serling gunge

This point applies only to facing tools with an
adjustable cutter,

Adjust the cutting radivs of the tool for the
tvpe of engine vou are working on using the
setting  gauge, whicl i pushed up onto the
upper locating surfuce of the tool spindle. On
the selting gauge are lugs, marked with the
engine type reference, against which the eutler
can be set. The cutter can be shifted by undoing
the locking serew in the locking wedge which
clamps the cutter in place, In some cases it will
he necessary to pry the wedge carefully loose,
using a serewdriver for example, in order to he
able to move the culter. Adjust the 1ol to the
correct cutling radius by using the adjusting
screw to shift the cutter towards a larger radius,
Just before the correct cutting radius is reached.
tirhiten the lockine serew Belitly co ns ta miake

10,
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Pluce the locating device in the evlinder-liner seat

In changing the cutter, pat the new one in right
way round. so that its cntting direction agrees
with the direction of rotution of the tools, as
marked by an arrow on the stop dise. Check
afso that the (lat surfaee of the cutter which is
turned towards the bottom face of the cutting
head bears lirmdy against it and that there are
no parlickes of diet between anv of the contact
Faces, '

If the Tacing tool has a separate locating device,
put the atter into the evlinder-liner seat.
Smear the groumd guide surfaces of the tool
wilth engine oil 10 muake it work easily.

Place the ool in the evlinder-liner seat. Check
that the cutter of 1he tool bears against the
seat (B).

The distance ((2) hetween the stop dise of the
facing tool anl the plane of the cylinder block
must he equal o the measurement oblained
aceording to point 7. Measure the distance nsing
fecler gauges and adjust as needed using shims
(A} between the entting head and the stop dise,
Make sure there are no particles of dirt on any
of the contuct faces. Muke the locknut reallv
tight. '

AN N
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I vou have a feed attachment for your facing
tool, :lip it down over the spindle of the tool
and over two of the studs in the hlock, sited
opposite. cach other. The two knobs belonging
to the attachment should then be screwed onto
these stuils and tightened enough to produce
a degres of resistance which feels just about
right when the tool is turned.

Put a few drops of oil between the stop dise ol
the 100l and the evlinder block so as o prevent
tamage to the contact faces,

Keep working on the liner seat with the tool
until the stop dise bears against the cylinder

hlock,
Never turn the tool backiards.

Clean the liner seat very thoronghly.

Fit the =ivim and the cvlinder liner.

Press the evlinder liner down with the help of
the studs and check the height of the liner
according  to  the instructions given under
point . )

Fitting the Cylinder Liner

1.

When the vertical position of the liner has been
settled, Tit new rubber rings in the block hefore
fitting the liner iuto place. To facilitate the

201/202

Ky 2ha sordimcdes o ore
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fitting of the liner, the rubber rings and ihe
lower locating surface of the liner should be
smeared with ordinary engine oil.

Ablways fit the Yiners with the drill marck in their
top edge turned to fave the front of the engine.

Press the liner down inlo position in the block.
To prevent the sealing rings from dropping out
of their grovves in the cvlinder block as the liner
is being pushed down, use the assembly lool,
which should be smeared with engine oil. Place
this toul on-the site of the liner in the lower
liner seat amd then push it down with the eylin-
der liner. The tool keeps the rings in position
while the liner is beiing pressed down.

If the crankshaft has been taken out, the liner
can be pushed down into place ar one stroke. If
the crankshall is in place in the engine it must
b turned o that the crankpin of the exvlinder in
question is halfway between T.D.C, and B.D.C.
[n this case the liner mest be pushed down only
sulfiviently for the assembly ool to pass the
lowermost scaling ring and come loose. Then
raise the tool on edge and take it down past the
crankshalt. The liner can then be pushed down
into its position. :

If the liner cannot be pushed doen by hand, it
imust on o aceonnt be knocked down. Pull it ap

instead and find our why ir is bimding.

This step is carried out in special cases only:

After the liner has been fitteld its ovality van be
checked a follows: Fit the evlinder head with
its gasket and tighten the coylinder-head s,
Measure the inside diameter of the liner. The
ovalily found should not he greater than the
value slated. Measurement with the eylinder
head removed does not give a relinble resalt,
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Crankshaft and Reciprocating Components

General

The crankshaft is drop-forged of alloy steel and
is statically and dynamically balanced. It is carried
in forcc-lubricated main bearings with renewable
hearing shells. The bearing shells are built up with
lead-bronze on a steel hody. On the friction surface
there is a thin laver of lead and indium,

Crass-section of a bearing shell

4. Lead

5. Inidlium

1. Beartng shell
2, Steel hm]y
3. Lead-bronze

The lead-indium layer is solter than the actnal
bearing metal, and js .there for the purpose of
assisting running-in, No risk is therefore entailed if,
after a period in service, this layer is worn away.
The bearing surfaces of Lhe crankshaft are hardened
and fine-polished, giving long life. The axial thrust
is taken up by washers at the rearmost main
hearing.

The rear end of the crankshaft is in the form of
a flange to which the flywheel is bolted. The ring
gear for the starting motor is shrunk onto the
flywheel.

Crankshaft

N S R RN N

3. Remove the engine.

3. Remove the oil pan; see the section headed
“Lubricaling Svstem™.

4. Remove the oil pump with the suction pipe {or
the engine oil,

=1

Remove the timing-gear casing; see the section
headed “Timing Gear™.

6. Remove the cluteh.

Remove the Mywheel.

Remove the {lvwheel casing.

oo

Screw ofl the hearing caps on the connecling

rods.

10, Screw of the nuts which hold the main bearing
caps and 1if1 of[ the caps.

11. The crankshaft can new he raised. The safest

wav to do this is to use some [orm of hoist and

a rope sling or a suitably shaped voke.

Overhauling the Crankshaft

1. Altce removing the crunkshaft, elean it thor-
oughly. Clean the oil passages carelully.

2. Examine the wear. If it exceeds the stated fig-
ure, the regrinding of the crankshaft should be
considered. 'Fhe: oil pressure should also be
taken into account.

047112

Measure the wear

In regrinding, the stated undersizes must he
allliered to.
Finished learing shells are available for these

Sl

4. In grinding the erankshaft iv is of the utmost

impoertance to preserve the correct fillet radius
on the journals and crankpins. These fillets must
have smooth iransitions to the plane and the
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Measure the fillet radius with a radius gauge

Fitting the Crankshaft

1.

X3

Carefully clean all oil passages and seating sur-
faces on bearing shells, cylinder block, caps and
crankshaft. ' '

Put the bearing shells into place in the block and
in the bearing caps. See that they are correctly
positioned, and that neither bearing shells,
bearings nor caps show upsets or burrs.
Lubricate the journals and erankpins with clean
engine oil and carefully position the crankshaft
in the block.

Fit the thrust washers on both sides of the rear
main bearing. The oil grooves must face out-
wards towards the bearing surface of the thrust
washers on the crankshaft.

Fit the caps so that the stamped figure on each
cap can be read the same way up as the corre-
sponding ligure on the block.

. s R
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Main-bearing cap wiﬂ:l. thrust washer

L "'_I’-hl_'us_t wa_shler

B

Markings of the crankshaft beurings

6. The nuts of the main-hearing caps are of a self-
locking type. Oil the threads before screwing the
nuts on. Tighten them to the stated torque.

The bearing shells must on no account be
seraped; nor may they be tightened by filing
the bearing caps.

7. Check the axial play of the crankshaft. It can
be adjusted by changing thrust washers, which
are available in various thicknesses.

Changing the Rear Oil Deflector

If the oil deflector has been removed (because it
is damaged or to permit grinding of the crankshaft)
a new oil deflector must always he fitted. Use the
azssembly tool.

4 Py ‘l 1 ! -
Check the axial play of the crankshaft

1. Ihal Gauge
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Vibration Damper

The vibration damper consists of a hermetically
sealed housing. The housing encloses a steel damper
ring of rectangular cross-section. The space between
the damper ring and the housing forms a narrow
gap which is filled with liquid. The liquid has a
high viscosity and a high viscosity index, the latter
indicating that the viscosity is relatively unaffected
l)y temperature changes.

AN

Vibration damper

187202

1. Gap between damper ting 6. Bolt securing huly to
and housing. The space is cranksliuft
filled with liguid 7. Qil deflector
2. Hermetically sealed 8. Felt ring
housing 4. Hubs
. Damper ring . Key
. Expunding cone 1. Crankshaft gearwheel
. Spring washer

[l ]
——

The housing, which is fixed to the crankshaft,
takes part in the movements of the crankshaft. The
tlamper ring, which is not directly secured to the
housing, attempts, by its inertia, to go on rotating
at the same speed. The occurrence of torsional vibra-
tion in the crankshaft will give rise to a difference
in speed, of alternating direction, between the
damper ring and the housing. The resistance offered
by the liquid serves to equalize the speeds of the
damper ring and the housing. Since the housing is
fixed to the crankshaft, this speed equalization
means that the vibration of the crankshaft will be
damped down.

The damper requires no adjustment, oil replen-
ishment vr other maintenance,

Great .care must be observed in handling and
transporling the vibralion damper. The slightest
deformation of the housing can immobilize the
damper ring and put the vibration damper out of
action, which in its turn can lead to crankshaft
failure. The housing of the vibration damper is
located by two dowels on the hub of the vibration

123

Removing and Replacing thee Pibration Damper
See the seetion on “Timing Gears™,

Flywheel

The flywheel i< attached 1o the rear end of the
erankshalt with holts locked by tals washers, Tt is
located by three asvimmetrieally sited dowels, so
that the wheel can he fined in one way ouly.

4//‘
P"}‘f(‘hf"'{
I Theust washer 6. Loek washer for bolt
2. Flywher] 7. Bult securing (lywheel 10
3. Dowel erankshaft
4. Lock washer for Lol and i Felt ring
Lall bearing Yo hL deflector

5. Ball bearing
Remaoving the Fivicheel

1. Purn down the talhs of the lock washers and
serew out the holts,

2. Pull the flvwheel off the crankshaft using two
puller serews.

toa/z02
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Changing the Ring Gear on the Flywheel

Change the ring gear on the flywheel if the teeth
have become so hadly uorn'thdt the starting-motor
pinion has difficulty in engagmg Make the change
as follows:

1. Grind as deep a groove.as pessible in the ring

gear and split it with a cold chizel, then remove

the ring {rom the flywheel,

Clean the seating surface,on the flywheel, a steel.

wire brush being suitable for this job.

3. Heat the new ring gear so that it is evenly
warmed all round to the stated temperature. In
order to be able to sec when this temperature is
reached, two bright spots should first be ground
at dilfercnt points on the ring. Heating should

S

he discontinued at the latest when these surfaces .

begin to show blue coloration. If heating is con-
tinucd beyond this point there is a risk that the
ring gear will lose its Lemper.
. Drive the heated ring géar onto the flywheel so
that the hevelling on the teeth faces towards the
starting motor. See that the ring gear beds
down firmly onto the flywhecl,
The ring gear must not be cooled with water or
similar means, but must be allowed to cool
freely in air,

-

Removing and Replacing the Flywheel Casing

1. The flywhcel casing is bolted to the engine

block. Screw out these bolts. Tf necessary, tap

the caging with a fibre mallet to loosen it.

A felt ring, localed in the flywheel casing, bears

against a 59.3.Iing surface on the crankshaft.

Change this ring, Soak ‘the new felt ring thor-

oughly in engine oil before fitting ir.

3. Place the assembly tool on the dowels on the
end of the crankshaft so as to provide a flush
transition between Lhe outsides of the tool and
the shaft flange.

4. Fit a new gasket between the flywheel casing
and the engine block after removing the remains
of the old gaskel. :

3. Fit the flywheel casing.!

[

Fitting the Flvioheel :

1. Oil the locating surfaces of the l'lywheel and
position the flywheel on the shaft so that the
dowels on the crankshaft fit into the appropriate
holes in the flywheel,

2. Fit the bolts, with new ]ock washers.

N.B. On certain types of flywheel, one of the
bolt lock washers also serves to retain the ball
bearing in the flywheel;

3. Tighten the holts to l;luia stated torque and lock
them by turning up the tabs of the lock washers,

'

b

Connecting Rods !

General .

The big-end bearings are of the same type as the
main bearings, having renewal)le bearing shells of
lead-bronze.

The piston-pin bushing \is made of lead-bronze
on a steel body like the other bearings, but has no

Remaving a Piston with Connccting Rod

1. Remove the cylinder head; see the section
“Cylinder Heads™.

2. Remove the oil sump; see the section “Lubri-
cating System”™,

3. Scrape away the edge of the carbon in the cy-
linder liner. Level off the “step™ at the upper
limit of piston travel with a scraper if it is
sharply marked. Do not damage the wearing sur-
face in the liner.

4. Remove the bearing caps amd hearing shells in
bhoth connecting-rod and cap.

5. Press the piston and connceeting rod up out of
the evlinder using a piece of wooil.

6. If the bearing shells are not to he renewed they

should he laid out so that in reassembly they

can be put hack into their original places,

Ii the crankshaft is not to Ie reioved, the hear-

ing surfaces and oil passages must be protected

by wrapping insulating tape or cellophane tape
round the pin with the sticky side out,

8. The piston aml connecting rod can then he
washed as a unit.

-1

Removing a Piston Pin

1. Take off the retaining rings of the piston pin
using a pair of retaining-ring pliers,

2. Heat the piston en a hotplate 10 the stated tem.
perature. The piston pin can he pressed out by
hand when the piston huas reached this tempera-
ture. Use the drift. The piston pin must not be
knocked or pressed oul while the piston is cold,
When cold the piston pin is too tight a fit in the
piston, and the piston would be deformed.
QOccasionally, the tolerances mav happen to be
such that the piston pin is fairly loese in the
piston even while it is cold.

Changing a Piston Pin Bushing

1. Press out the bushing in a press using the deift.
Check that the oil passage is elean and the
bearing seat undamaged.

Press the prs!ml pm btr.shmg in

a  Www e - Tar M a ory'1 11
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3. Press in the ne'w bushing using the same drift. .
See that the oil hole in the bushing coineides i S

with the corcesponding hole in the connecting
|'|N].

Lo After heing pressed in, the bushing must be
reamed or better =0l precision-drilled 10 the
slated size.

5. I the Fit hetween the piston pin and the piston-
pin bushing 1s correet, it should be possible to
ferl a slight play when the parts are Jdry. With
oil on .he bearing surfaces the play should no
longer Iue perceptible,

Checking a Connecting Reod

Clieck the connecting rods in the appropriate tool,

The method is az follows: )

l. After checking and if necessary renewing the
piston-pin bushing, [ii the bearing cap according
1o the marking and tighten the nats.

2. Set the connecting vod up in the toal using the

. expander, uud put the pistou pin belonging to it
into the piston-pin bushing. Thea set the gauge
on the piston pin.

With the gauge tips horizontal, check whether
the connecting rod is twisted.

With the gauge tips vertical, check whether the
connecling rad i= bent.

3. Cheek also to see whether the connecting rod is
bent in the form of wn 5. Do this by measuring
the distanee hetween the ouler side of the piston.
pin bushing and the plane surfuce of the ool
Reverse the conmeeting rod and take the corre-
sponding measurement. The difference must not
be wore than (L6 .

P v ertiag dend G5 nvisted

It is inadvisable to straighten connecting rods.
Defective  comnecting  rods  should  therefore he
changedl, ‘

Inportant. Converning the fining of the piston
pint aml the fitting of the piston with ronnecting
rodl, see “Pistons and Piston Rings”.
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Pistons and Piston Rings
General

The pistons are made of an aluminium-silicon
alloy. Each [!lstOIl has three compressmn rmgs and
two scraper rings. The top ‘compression ring has a
chromium-plated wearmg surface,

Taper-face piston rings must be fitted with the
marked side up.

The piston pins are ngade of case-hardened
chromium steel. Al normal working temperatures
they are fully floatiug, ie free to move in both
piston and connecting rod.

The fit between the plStOl‘l pin and the piston-pin
hole in the piston must be kept within quite narrow
limits, so that every piston and. piston pin is classi-

fied. The classification principle is that the items .

are grouped by tolerance, each group being denoted
by a parlicular colour. Thus when a new piston is
being fitted, a piston pin with the same marking ag
the piston must be used, For this reason, new pistons
are supplied with selected piston pins. A iased piston
pin must not be fitted into a new piston.

The piston-pin hole is offset to one side in the
piston (but not on the D7), and it is therefore im-
portant that the pistons are always fitted into the
engine with the marking facing forwards. Since the
connecting rods, too, may only be fitted one way
round it is necessary to see:that this marking faces
the proper way right from the beginning when the
piston is being fitted onto llhe connecting rod.

Changing Piston Rings

Normally speaking, re-ringing has not shown
itself to he necessary as a maintenance measure. As
a rule, the need does not arise until the engine as a
whole is worn.

New piston rings, the mp ring being chromium-
plated, should be fitted on]} in the cases given
Lielow, provided that the running-in can be effected
nuelullv according to our instructions,

. On the simultanevus replacement of plston and
cylinder liner. - |

2. If the mileage covered by the vehicle to which
the engine is fitted is less than 100,000 km,

This is because the effect of the chromium
plating is 10 make it relatively hard for the piston
rings to bed in against the surface of the cylinder
liner, !

More detailed directions are given as appropriate
in separate instructions.

1. Remove the old piston rings. Use a pair of piston-
ring tongs 50 as not to scratch the sides of the
piston. i

Clean the pistons and, connecting rods. The
piston-ring grooves can best be cleaned with a
special scraper. Be careful of the sides of the
grooves, so lhat the scraper does not remove
stock from the piston but only the impurities.
This is because it is important that the piston
rings seal properly against the sides of the
grooves. Clean out the oil holes inside and below
the scraper rings using.suitable drills, turning
the drills by hand,

3. Check the axial play oftl]xe new rings with the

o

4. Belore putting new piston rings onto the piston
the piston-ring gap must be checked. Use the
piston-ring compressor. It has the same inside
dimension as a new cylindee liner, Push the
piston ring down using a piston until the piston-

Cheeck the pistonering gap

ring gap is opposite the hole in the side of the
piston-Ting compressor.
Check the piston-ring gap using the gauge, If the
gap is loo small, correct it with a piston-ring file.
5. The easiest way to fit piston rings is to use a pair
of piston-ring tongs. With other methods it is
easy to damage the rings. The compression rings
have different gaps, so be careful to put the
right ring into the rlght groove.

T TS 2 Iy B s [ E R [ S
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fully run in. A gowd way is first to run the
engine for an hour off Joad at a good speed,
abiont 1200 v i, and 1hen to drive the vehicle
quietly Tor the first 1 hours (500 kkm).

Fitting « Piston Pin
When the piston pin is 1o be fitted the piston
must hes heatel to the stated temperature. Note that

the piston pin most not be kuocked in; it must be
possible o push it in by hand nsing moderate force,

Fit the piston pin rwith the drift

L Drih Y Uislon pin

L. Hear the piston to the stated temperature,

2. Get the piston and conueeting vold the right way
round i relation to each other.

3. Fit the piston pin wsing the lreift.

. Fit the retaining vings of e piston pin,

Fit the retaining rings of the piston pin

e - o . e a4 e .

Fitring a Piston reith Connecting Rod

1. Liberally oil the piston. piston rings, cylinder
Liner amd piston-ring compressor with engine oil.

2. Spread the ring gaps roumld the piston so that
they do not come directly one above the other.

3. Remove the protective coverings from the crank-
s,

i the piston with eonnedting rod into the
evlinder, nsing the piston-ring compressor which
will siquecze the piston rings together as the
pistore ix being pushed down into the evlinder.
Turn the connecting rod the right wav round as
shown in the figure amder the Lheading =Fitting
the Crankshat™

Fit the piston with conneeting redd dnce e z‘)'”ud(-r

3o PPut the bearing shells imto placee in the con-
necting rod and cap, See that they are the vight
way rownd, o that the lugs Jdvop properly inio
their grooves, Lobricate the evankpin with en-
sine oil,

0. Fit the cap and put new lock washers under the
holts, which must be well oiled. Take great care
in tightening the holis, Fighten them to the
stited torque and fock them by turning ape the
tubs of the lock washers,

Special Tnstructions for Fugine Tvpe D7

Meisure the length of the ig-cod Lolt Iielore
making it right.

See that the nuts are fited w the same bolts as
they ariginally helonged 1o,

When the nz have heen li;:lm-mw] to the
marking, i.e. whea the puneh pops on the not ol
bearing cap are apposite cach other, measee the
length of the holts again.

Lovk the nuts with new <plit pins, which muost Gill
the holes up properly sinee they would otherwise be
l‘l"\;‘h' 183} '."llfl'-lk\' l‘“!l"‘".

It the split-pin Lole does not line up. even though
the stated measurements were duly found helore-

hand after tightening, anutlur nut st lw Irutl
™.t ] 11' I | - gee
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Timing Gears

General

The timing gears comprise cylindrical gearwheels
with helical teeth.

The drive is taken from the crankshaft.

The injection pump and camshaft are driven
through an idler gear.

The compressor is driven through the camshaft
gearwheel.

The hydraulic pump is driven through a rubber
coupling direct from the compressor gearwheel.

The lubricating-oil pump is driven by the crank-
shaft through an idler gear.

Timing Gears

1. Driving wheel for lubri- 4, Compressor gearwheel

cating-0il pump 5. Camshaflt gearwheel
2. Idler gear for lubricating- 6. Idler gear

oil pump 7. Pump-shalt gearwheel
3. Crankshaft with gearwheel 8. Dowel

The timing gears are protected by a timing-gear
casing and a timing-gear housing. The timing-gear
housing is bolted to the cylinder block. In its turn,
the casing is bolted to the timing-gear housing.

The lubricating-oil pump with its idler gear is
sited partly down in the oil pan. The pan is bolted
to the timing.gear casing, the timing-gear housing,
the cylinder block and the flywheel casing,

Dismantling the Timing Gears

Removing the Hydraulic Pump of the
Power Steering

1. Drain off the hydraulic fluid.

2. Undo the hose connections at the pump and the
two nuts that secure the pump to the timing-
gear casing.

Fit protective plugs.

3. Pull out the pump. See that the five rubber

bushings on the driver pins come out with it.

between the shalt anil the driver breaks when the
hydraulic pump is subjected 16 abnormal overloads,
caused for instance by impuritics in the hyvdraunlic
fluid. On some hyvdraulic pumps there is a spring
with a ball, which is helld in position by a metal
washer in the centre of the driver and which thrusts
the hroken surfaces apart. The engine can still be
run and the vehicle can also he steered, although
the steering gear will now lunction as a purely
mechanical unit.

A hydraulic pump whose shaft is thus broken
must be removed with greal care, since the spring
and ball might otherwise drop into the engine. If
this should occur, the lost parts must of course he
receovered to prevent damage to the engine.

When the hydraulic pump is being removed and
replaced the rubher bushings on the driver pins
must be changed.

Removing the Vibration Damper

I. Reduce the helt tension by slackening the re-
tainil]g BUrEWSs Uf lll(‘ an(‘l‘;llOl' ili“l IIIE SOTUW i"
the generator support. On engines equipiped with
a tensioning pullev, unde the nut in the centre
of the pulley.

Remuorve the fun wnd the pufley

. Belt pulley for generator & Bobe sceurtng fan and

. Bolt for hub of pulley pulley to the flange on the
and vibration damper coolant-pamp shaft

3. Bolts securing the pulley

and vibration damperc to

the hub

P —

2. Undo the bolts in 1the fan hul o lift off the
fan, the belt pulley and the fan belis,

3. Remove the coolant pipe and 1he drain pipe
connected to the compressor.

4 Undo the retaining screws of the large belt
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Lav the vibration el;unpcll' where it cannot he
subjected 10 any damage, since the slightest de-
formation of the damper housing may put the
vibration damper oul of action, which can reqult
in crankshaf failure,

5. Undo the screw on the
socket wrench.

frmlkshaft using the

Attaching the hub
1. Serew 4, Huly

2. Spring washer 5. End of crank:hafr
3. Split conics] sleeve 6. Dowel

0. Take oul the conical sleeve.

7. Place the thrust plug in the end of the crank-
shaft. '

8. Pull the hub of the v1hrdt10n damper off using
the paller, |

P'ull off the hub of Ihe; vibrution damper

Removing the Timing-gear Casing
1. Unde the screws round the timing-gear casing
anud the oil pan.
2. ']alw off lhe oil deﬂectnr. Irl order to get at the
ol - N <t he com-

Removing the Compressor

L If the driving wheel of the compressor is te be
‘detached from the compressor shaft, first remove
the driver plate of the hydranlic pump and then
the centre nut.

2. Remove the water hose between the coolant
pump and the lower part of the radiator.

3. Detach: lubricating-eil pipe to compressor, hose
¢lip on line for return coolant, pressure-regulator
pipe, cooling eoil fur compresser air, connection
for incoming coolant, hose from anti-freeze
hottle, and nuts that secure compressor to
timing-gear housing,

4. Lift off the compressor and make sure of the
rubber ring sited inside the attachment flange.

Removing the Camshaft with the Camshaft
Gearicheal

It is not necessary to take the camshaft gearwheel
off the camshaft in order to be able remove the
camshaft from the m]gmL But the following steps
must be taken:

1. Take off the valve covers.

2. Detach the rocker-arm mechanism. Nute that the
lubricating-oil pipe, which is finled to certain
types of engine, must be detached first.

3. Lift ont the pushrods.

4. Unde the screws holding the side covers and
take the covers ofl.

5. Lift the valve lifters out and place them in
order, e.g. in a drilled board.

6. Rotate the camshaft until one of the serews for
the locating llange behind the camshaft gear-
wheel becomes visible, Undo and remove the
screw and rotate the camshaft so that the other
screw can be removed.

7. Pull the camshalt straight out so as not to dam-
age the bearings.

3 AT L
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Undo the screws of the cumshaft locating flunge. If the wheel

T ntcH s tho niremmehiott ameda thoe crrormce throaimnds o loc o ¢
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Remouing the Camshaft Gearwheel

1. Knock down the lock washer and undo the nut.

2. Pull the whecl off using the puller.

Remore the camshaft gearwheel

Remouing the Driving Shaft of the Injection Pump

1. Remove the injection pump according to the
instructions given in the section headed “Fuel
System™.

Undo the screws of the scaling-ring holder and
pall it off the end of the shalt,

E3

Remtore the retaining ring in the rear bearing of the
driving sheft

3. Remove the retaining rving in the ouler ring of
the rear hall bearing,

4. H the gearwheel or the front bearing is to he
changed, undo the .

5. Knock the driving shalt out to the front using
a fibre mallet,

Knock the driving shuft out to the front with u fibre mallet

Removing end Fitting the Pump-shaft Gearwheel

The nut of the wheel can best be undone while
the driving shaft is still in place in the engine and
the wheel is locked (see above).

Press off the cearwheel. the bearing and the
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Removing the Idler Gear and Srub Shaft

1. Uado the two screws securing the washer to the
shaft of the idler gear. Remove the washer,

2. Take off the front thrust washer the idler gear
and the rear thrust washer

3. Te remave the stub shaft. undo the twe screws
in the chaft flange. Pull out the stub shaft.

Remaoving the Crankshaft Gearwheel

The gearwheel need on]y be removed if it is
dlamaged or worn.

Remove the oil pan; see the section headed “Lu-
bricating System™!), l

Remove the oil pump; see the section headed’

“Lubricating System”1}.
Remove the key of the vib'ration-damper hub.

Put on the puller of the crankshaft gearwheel,
antl the thrust pad, and pull off the gearwheel.

2o 2

>

|
Puil the crankshaft gearwheel off with the puller
'

¥
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Removing the Lubricating-otl Pump with ldler Gear

See the section headed “Lubricating System™.
i
b

Changing Camshaft Bushings

The ecamshafr and the calmshaft bushings suffer
only nebllglhle wear, and it is extremely rare for
these items ta require any attentmn But in carrying
out engine reconditioning, check that the bearing
surfaces and the cams are not abnormally worn. If
any bushing has been damaged all bushings should
be changed.

Press the new bushings in so that the oil holes
come in line with the oil | jassages in the engine
block.

After being pressed in the bushings must be ma-

l,hmed to the stated dlmenmons The use of a lmnng
_—_ o byl o hig N Q “lvﬁ

Assembling the Timing Gears
Fitting the Crankshaft Gearwheel

1. Fit the key and check that it is not too high.

2. Warm the wheel in a water bath. Turn the
marking (0} to face forwards, and push the
wheel into position on the stub shaft.

Fitting the Driving Shaft with the Pump-shaft
Geurwheel

1. Drive the shaft in from the front with a fibre
mallet, and match the two teeth so that a marked
tooth fits into a marked tooth space on the idler
gear.

2. Put the retaining ring into its groove in the
outer ring of the rear bearing,

3. Fit the sealing-ring holder. Make quite sure that
the lip in the sealing ring has assnumed i1s correct
position, Then make the sealing-ring holder
tight,

4. Fit the injection pump; see the section headed
“Fuel System”,

Fitting the Camshaft and Camshaft Gearwheel

When the camshaft is being pushed into its bear.
ings, take great care so as not to damage the hearing
surfaces. If the o1} pan has been taken out, it is a
good plan to support the camshaft with one hand
in the crank chamber.

Put on the locating flange, make it tight with the
two serews and lock it

Warm the wheel in water and push it onto the
end of the shaft so that a marked tooth fits into a
marked tooth space on the idler gear (see the
figure), Do not drive the cold wheel onto the shaft

" with a drift and a hammer, since this could leave

the shaft crooked or otherwise damaged. Make the
nut tight and lock it with a lock washer.

Lock the nut of the camshaft

The wheel can also be fitted onto the camshaft
while it is out of the engine. In this case, do not
farcat ta herin hy nittine on the Tacating flanee.
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Recess and oil passages in shaft for idler gear

Fitting the Stub Shaft and Idler Gear

In the seat thal takes the stub shaft in the cylinder
block there is an oil passage. It is in communication
with the recess and oil passage in the stub shaft, Oil
.15 forced from the lubricating system of the engine
through the stub shaft to the journal bearings and
thrust washers of the idler gear. The oil that leaks
through splashes out through the holes between the
tecth and lubricates the whole timing-gear assembly,
It is therefore very important to see that the idler
gear and the thrust washers are fitted according to
the directions given in points 2, 3 and 4.

1. Fit the stub shaft for the idler gear and check
that there is nothing to prevent the oil from the
oil passage in the cylinder block from passing
through the stub> shaft out to the bearing end on
the shaft. There must be no gasket beneath the
flange,

2. Fit the inner thrust washer so that the oil
grooves face the wheel.

3. Turn the idler gear so that the radially drilled
holes face forwards. This means that the stamped
marks will also face forwards, Push the idler
gear on sc that the marked tooth spaces fit
round a marked tooth on the crankshaft gear-
wheel, the camshaft gearwheel and the pump-
shaft gearwheel respectively. At the same time
check the tooth play in the timing gears: see
under the heading “Checking the Tooth Play in
the Timing Gears”.

4. Fit the outer thrust washer with the oil grooves
facing the wheel,

Fit the outermost washer. Do not lock the screws
until the final check on the tooth play has been
made,

_b’l

6. Check that the outer thrust washer is not being
pinched. Tt should be possible to move it slightly
by hand.

The markings on the timing gears

Checking the Tooth Play of the Timing Gears

Check the tooth play in the timing gears. The
play is normal when it is possible, with all gear-
wheels fitted, to push the idler gear in on its stub
shaft by hand using moderate force.

If the idler gear cannot be pushed in this way, it
must not be driven in; the reason for the tight fit
must be eliminated.

In the event of excessive play and noise in the
liming gears, worn gearwheels should be changed.

Fitting the Timing-gear Casing
Change the felt ring in the timing-gear casing.

Thoroughly soak the new felt ring in engine oil
before putting it into the groove.
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Fitting the Vibration Damper?
Drive the hub on with the drift,

Tighten the bolts of the vibration damper and
the screw in the front end of'the crankshaft te the
stated torque. .

Drive the hub on with the drift

Fitting the Cennpressor

Fit the compressar after first fitting a new rubber
ring into its groove ahead of the attached flange.
Make the compressar tight and conncet up the pipes
that were disconnected in removing it.

i
i

Fitting the Hydreulic Pump of the Power Steering

Fit the pump so that the rubber bushings on the
driver pins fit into the corresponding holes in the
driver plate in the driving wheel of the compressor.
Make the nuts night.

Remove the protective plugs and connect up the
hose couplings. Fill up with hydraulic fluid.

Hydraulic pump and cempressor

1. Compressor 4. Driver with rubber
2, Rubber ring bushings
3. Driver plate 5. Hydraulic pump
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Lubricating System

1. Oil pump 10. Main bearing

2. Big-end bearing 11. Camshuft bearings

3. Splash lubrication for cylinder bores 12. Distribution oilway

4. 0il strainer mounted in pan 13. Cannection for oil-pressure gauge
5. Suction pipe for oil from pan to pump 14. Qilway for lubricating oil to rocker-
6. Relief valve for o:l pressure arm mechanism

7. Oil-pressure monitor 15. Piston pin

8. Lubricating-oil cleaner 16. Rocker-arm mechanism

9. Oilway between cyclone and distribution oilway
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General

The engine has a force-lubrication system, which
means that the oil is foreed round to the various
lubricating points by an oil pump.

The oil pump, which is located at the front end
of the oil pan, draws oil from the pan via an oil
strainer. The oil strainer removes any coarse parl-
icles which may be present in the oil before it is

drawn-up out of the pan. The oil pump then feeds.

the oil under pressure into a lubricating-0il cleaner
in which it is cleaned.

The lubricating-oil cleaner consists of a cyclone
(1) and a centrifugal cleaner (4). The oil is firat
forced into the cyclone, where ithe impurities, by
reason of their preater weight, are thrown out
against the walls and are then driven downwards by

the current of following oil. The dirty oil is next.

forced through the oilway in the housmg of the oil
cleaner up into the rotor section of the centrifugal
cleaner. This is made to rotate at high speed by the
reaction of the oil squirting out of the two nozzles,

Lubricating oil clenner

. Cyclone

. Qutlet for lubricating vil to COmMpressor
Connection for oil-pressure) monitor

. Centrifugal-cleaner housing/with rotor

. Return line to oil pan

. Oilway from cyclone to distribution oilway

U g b

The centrifugal force throws foreign particles in the
oil out against walls of the rotor, where they are
deposited in the form of a black, rubbery mass. The
clean oil flows through the line (5) back down inle
the oil pan,

The oil in the centre of the evclene is free fram
iumpurities, and is taken through the oilway (8) to
the distribution oilway {12), from which the oil is
taken by oilways in the block to the main bearings
(10), the camshaft bearings (11), and the timing
gears, From the main bearings the oil goes through
oilways in the crankshaft to the big-end bearings
(2), and from there by oilways in the connecting
rods 1o the piston pins (15). Through oilways in the
camshaft the oil is forced intermittently to the
rocker-arm mechanism (16). The oil running back
from the rocker arm mechanism lubricates the valve
lifters.

The pistons, the cylinder bores aml the cams on
the camshaft are lubricated by oil splashed about
by the crankshaft,

The oil pressure is contrelled by an externally
sited plunger-type reliel valve (6).

An ocil-pressure gauge, which is sited on the in-
strument panel, is connected by a pipe (13) to the
distribution cilway of the engine. The lubricating
system is also provided with an electrie contact for
a warning lamp (7). The lamp, which is sited on the
instrument panel, lights when the oil pressure goes
too low,

The oil level in the engine is checked by means
of an oil dipstick located in the oil pan on the
right-hand side of the engine. The oil level must be
hetween the marks on the dipstick, The oil need not
be topped up until the level has fallen to the lower
marking.

To prevent the occurrence of overpressure in the
®rankcase the engine is provided with a special

Check the ol level
1 O6l dinetiok
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breather pipe mounted on one of the side covers.
Inside the cover is a filter which extracts the oil
from the crankcase gases before they leave the
engine. '

Oil Pan

‘The oil pan is a silumin casting and is provided
with a cylindrical il strainer. The pan is so shaped
that the return oil from the lubricating points of
the engine runs down on the outside of the sirainer,
The suction line of the oil pump is therefore located
inside the strainer. The drain plug for the engine
oil is fitted with a magnetic plug. The magnetic
plug collects all particles of magnetic material out
of the oil. Certain engines have a special hottom
cover with a sludge pocket round the oil strainer.

Boutom cover with pil strainer

Removing the Oil Pan

1. Drain off the engine oil hy screwing out the
drain plog.

2. Screw out the screws of the oil pan.

3. Lift down the pan, take out the balfle plate and
relief valve and clean the parts.

Firting the Oil Pan

In fitting the oil pan a new gasket and a new
O-ring at the sealing sleeve in the passage to the
relief valve must be used.

To ensure adequate sealing it is important that
the gasket and all sealing surfaces are absolutely
dry and clean when the gasket joint is put together.
If the gasket is smeared with any kind of sealing
compound it may be spoiled by plastic deformation
when the screws are being made tight,

1. Lift the oil pan into place. See that the gasket
is correctly positioned.

2. The screws must be tightened evenly and to the

correct torque. Excessive Lightening may deform

the seating surface of the oil pan against the

gasket and render it uneven.

in fresh oil and check the oil level and oil

F3

Lubricating-oil Pump
General

The lubricating-oil pump is a rotor pump of
Eaton type and is mounted on the engine bloek at
the first main bearing. The moving parts consist of
an inner and an outer rotor. The onter rotor, which
has internal arc-shaped teeth, runs eccentrically in
relation to the inner rotor. The outer rotor retates
freely in the pump housing.

The number of teeth on the inner rolor is one
less than the number of tooth spaces in the outer,
and the inper rotor is so shaped that it is in
constant contact with the outer rotor.

Rotor set

’ The inner rotor is made integrally with the driv.

ing shaft, which is careied in the pump housing and
cover with readily rencwable bearing hushings, The
pump is driven by the crankshaft gearwheel via an.
idler gear.

The bearing stub for the idler gear is also pressed
into the pump housing. The idler gear is carried on
this stub with two ball hearings.

The oil is drawn via the oil strainer and suction
pipe through passages in the lower part of the pump
housing in between the rotors. These rotors then
force the oil up into the passage leading to the lubri-
cating-oil cleaner.

Removal

To remove the lubricating-oil pump and its idler
gear only, it is merely necessary to drop the oil pan.
I. Hemove the suction pipe.

2. Remove the screws that secure the pump and its
bracket to the cvlinder block on ecither side of
the front main bhearing.
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Inspection and Reconditioning

1. Dismantle the pump. Do! not forget to remove
the kev of the pump wheel before the inner
rotor is taken out the pump housing.

| &

Thoroughly clean all parts.

3. Inspect the pump. Change worn bearings and
wheels. Ream the bushings for the rotor shaft
after pressing them in. If necessary, grind the
pump cover flat,

Press in the bushings fc;)r the rotor shaft

! .
4. Inspect the rotor set and replace it by a new one
if it is worn. .

5. Assemble the pump, using new O-rings.
6. Check that it runs easily.

Fitting

Fitting is carried out in the reverae order lo
removal. Always fit a new O-ring at the pressure
passage. \

After fitting the pump, always check that there
is o clearance between the stids of the main bearing

caps and the pump bracket. '

Put in oil, give the engine a test run and set the
oil pressure to the correct fxgure by meanz of the
relief valve,

Cleaning the Centrifuqal ‘Cleaner

1. Screw off the nut holdir‘lzg the top cover of the
cleaner and remove this cover.

2. Lift out the rotor and screw off the two nuts,
Take off the cover.

3. Scrape the deposits off lthe walls of the rotor
with a knife or similar 1mplement
L Y S | L T |

on the cover of the rotor agrees with the marking
on the rotor itself.

5. Press the cover firmly down against the rotor so
that the cover bottems against it.

6. Make the nuts of the cover finger-tight, then .
give them half @ turn with a wrench, Check that
the rotor runs easily on the shaft by spinning
it with the fingets,

7. After fitting the cover of the centrifugal cleaner,

check also that the rotor runs easily, as follows:
Start the engine and run it until the oil is reas-
onably warm. Stop the engine.
Check by putting your ear close to the cleaner
that- the rotor is spimiing It makes an unmis-
takeable humming noise. Normally it should
rotate for at least one minute after the engine
is stopped.

Fit the rotor of the centrifugal cleaner

Should it become necessary to remove the central
section of the lubricating-oil cleaner, this is done
by unscrewing the four retaining screws. Before the
screws are undone the pipe connection for the lubri-
cating oil to the compressor and the line to the oil
warning lamp must be disconnected.

N.B. Always fit new O-rings at the passages in the
assembly flange.

Relief Valve

The relief valve controls the oil pressure. It is
lacated on the left-hand side of the oil pan, It con-
sists of a valve body, a valve plunger, a compression

- I | . o o a . T« v 1
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4
Relief valre
4. Plunger
5. Compression spring

6. Locknut
1. Adjusting screw

1. Intake hole

2. Outlet hole

3. Qutlet hole for ail
leaking past plunger

The valve body has an intake hole and an outlet
hole. The outlet hole is closed by the valve plunger
as long as the oil pressure is less than the maximum.
When the oil pressure has reached this figure the
spring is compressed and the outlet hole is uncover-
ed, so that the pressure is prevented from rising
further.

If the oil pressure in an engine has fallen too low,
and nermal pressure cannot be restored by ad-
justing the relief valve, the reason for the pressure
drop may be that the valve is worn. Since it is often
difficult to judge from the appearance of a relief
valve whether it is worn or not, it should be re-
moved and replaced by a new valve, after which the
il pressure in the engine should be checked afresh.
This check shoulid he made with the engine warm
amdd running at the stated r.p.m. Adjust the spring
loading in the relicf valve with the adjusting screw

EIE T

Setting the maximum oil pressure

to bring the oil pressure to the maximum permiss.
ible, The screw is screwed inwards to increase the
oil pressure and outwards to reduce it.

If the pressure is still too low even with the new
valve ,this points to some other fault. For example,
the oil pump may be worn or there inay he a leak
in the piping. When the oil pump is being checked
the suction pipe should also be examined for leaks.

If the engine is badly worn, the trouble is very
likely due to excessive bearing slackness, which Tias
a strong tendency 1o reduce the oil pressure,

N.B. Fit new O-rings beneath the assembly flange

of the relief valve every time the valve has heen
taken out.
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General

" The coolant is made to circulate by the coolant
pump (2), which pumps the ligquid through the
engine and radiator. The pump draws the coolant
{rom the lower part of the radiator and forces it
inte the distribution gallery of the engine block.
From the distribution gallery the coolant is forced
on into the engine hlock where it flows round the
e¥linder lincrs and then rises up into the cylinder
heads (93, From the distribution gallery the coolant
is also forced direet up into the cylinder heads
through passages which are so directed that the
coolant flows round the sleeves of the injectors,

From the rear cylinder head the coolant passes
through a communicating passage (10) Lo the front
evlinder head which is in communication with the
thermostat housing through a passage (7).

The task of the thermostat is 10 keep the cngine
at as conslant a working temperature as possible. It

consists of a valve for controlling the flow of coolant
‘through the radiator and a hellows which regulates
the valve. The thermoastat hellows is made of thin
corrugated sheer metal, so that it is able o expand
and contract. Inside the bellows is a volatile liquid.
When the bellows is heated this liquid vaporizes,
increasing the pressure and causing the hellows 1o
expand. The controlling action of the thermostat is
based on this principle.

The figure shows the thermostat in the half-open
position, i.e. the temperalure of the engine coolant
is within the control range of the thermostat. In this
position some of the coolant will flow through a
theurn line (6) direct to the coolant pump (2). The
rest of the coolant flows through the half-open ther.
mostat and on through the npper coolant hose (5)
and inte the radiator (4) where it is cooled down.

T the coolant temperature in the engine is lower
than the opening setting of the thermostat, almost
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Cooling system

1. Coolant distribution gallery
2. Coolant pump

3. Lower radiator hose

4. Radiator

7. Inlet passage from eylinder head 10
thermostat housing

8. Thermostat

9. Cylinder head




S
=

W .
AR

6501120

A. Fully closed thermostat

1. Upper coolant pipe
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B. Fully open thermostat

Thermostat housing

3. Inlet passage from cylinder head
4. Rerurn line o coolant pump

!
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l[ 2, Thermostat
'

!

all the coolant will flow through the return line (4)

isee the figure above) straight to the coolant pump.

However, a small quantity of coolant will still flow
threugh a hole Jdrilled in the thermostat housing
and on through the upper coolant pipe {1) to the
radiator. This slight flow, through the radiator
prevents the coolant in the radiator from freezing
when the vehicle is driven in low ambient tempera-

Tures.
. s
IT the coolant temperature in the engine is above

the temperature at which 'the thermostat is fully
open, all coolant will flow, through the open ther-
mastat (2} ol into the radiator for cooling.

On its way down through the radiator the coolant
it conled by the air stream through the radiator.
This air streaw is created partly by the motion of
the vehicle and partly by the fan. The quantity of
air passing through can be ¢ontrolled by means of a

t

radiator hlind. :
. . . ) .
I'o indicate the temperature of the engine there

ure thermometer giving a continuous reading of the
coolant temperature, It consists of a dial instrument
and a closed metal sleeve, joined by a connecting
tube of very fine bore. The dial instrument is built
into the combination instrument on the insirument
panel while the detecior is mounted in one of the
communicating passages and is in direct contact
with 1he coolant.

The metal sleeve contains a certain quantity of a
volatile liquid, which vaporizes when the coolant in
the engine warms np, The vapour pressure is comn-
municated through the connecting tube to the press.
ure-gauge spring. The effect of this is that the
spring attempts o straighten out. It is connected to
the pointer by a lever, which transmits ‘its move-

ment to the pointer.
Coolant Pump

The voolant pump is mounted on the front end
of the engine and is driven by vee helts from a beht
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Coolant pump, complete, with belt pulley and fan
. Sealing ring for coolant 2. Fan hub 17. Relief valve
2. Serew with apring washer 10. Fan 18. Spacer sleeve
2. Sealing ring for grease 11. Screw with spring washer -19. Ball bearing
4 PPump housing 12. Lock wusher 20. Key
5. Lubrieating nipple 13. Nut 2). Lock washer
6. Retaining rings 14, Pump shalt 22, Nut
T Belt pulley 15. Key 23, Impelier blade
& Scaling ving for grease 16. Ball beuring
with an impeller of phosphor-bronze and a shaft of housing, but to eliminate the risk of burst sealing
stainless steel. The shaft runs in ball bearings and rings the pump is fitted with a relief valve (17).
the pump is fitted with a resilient seal which bears This valve opens when the bearing housing is full

amainst a ceramie ring on the impeller. of grease. Lubricate with a hand grease gun until
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Detach the Can aud belt pulley by unserewing
the serews (H )

1
Unscrew the shaft nut (22) of the impeller
whael, after first turning down the loek washer.
While daing this joh, have _Ilh(' hub elamped in a
vice 1o prevend the pump shafl from rotating,

In the same way, detach the shaft nut (13} of
the hub using the keved socket,

ot

ME

1
Rewmove the Ty wsing the puller
l. Pll"l‘l;‘

Remove the hub using the puller. Make the

screws of the puller t}ldr(}lnghly tight.

Remove the sealing ring inside the hub using a
suitable tool. t
|

tainine rine (6) with a pair

7. Detach the impeller using the paller,

$. Press the shaft with bearings out of the pump
Liousing, working towards the driving flange,

0. Remove the coolant scaling ring and the inner
grease sealing ring.

Inspeciion
Clean all parts thoroughly in s cleaning liquid.

Examine the pump honsing. Among other things,
make sure that all bearing and contacl surfaces are
free of defects. 16 water teakage has occurred at the
sealing surface against the engine block, this surface
should be eliecked with o surface plate, Cheek that
the drain hole of the pump housing is clear, Inspect
the remaining parts of the puwmp. If the ceramie
washer on the impeller is too badly worn or other-
wizay defective, the npeller mast be changed. The
pump shaft and hub shoubd be changed if, for
example, the contact surfaces for the sealing rings
are appreciably worn. I necessary, the hearings ol
the pump shalt can he changed in the vsual way
using a press. In fitting the smaller bearing, check
that it is made tu brar against its shoulder on the
pump shaft. The position of the karger hearing is
then determined l)y the spacer sleeve hetween the
hearings. If the hearings are incorrectly positioned,
there will be a corresponding inaceuracy in the posi.
tion of the impeller after assembly, which may
make it necessary to Luke the pump shalt out again,

All sealing rings should be renewed, even it they
do not appear Lo be worn or defective.

Assembly

1. See that the inner retaining ring {6) of the
outer bearing 1s firmlyv seated in its groove in
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Press the inner sealing ring (3) into its position.
Use the drift, which will prevent the sealing
ring being pressed in too far,

3. Press in the coolant sealing ring. Use the drift.

Press the inner sealing ring into its position

4. Press the bearings and the spacer sleeve into
place on the shaft.

(2}

Grease the bearings and the surface at which
the sealing ring (3} contacts the shaft with
rolling-hearing grease,

6. Then press the shaft, carrying the bearings,
. into the bearing housing. The press force should
be applicd to a tubular drift covering the outer

and inner rings of the front bearing.

7. Fit the retaining ring outside the front bearing

“+and press the sealing ring (8) in with the drift.

The open side must be turned to face the
bearing.

8. Fit the key. Lubricate the sealing surface of the
hub with rolling-bearing grease and fit the hub.

9. Fit the nut with a new lock washer. The conical
side of the nat must be turned to face the hub
washer. Tighten the nut and lock ir.

10. Fit the key of the impeller and then the im-
peller itself, Lock the nnt with a new lock
washer.

11. Check the position of the impeller in relation
to the face of the pump housing. Use a suitable
straightedge and feeler gauge. If assembly has
been correctly performed the distance will be
somewhere between the stated figures.

2

R I
K Ak

Check the position of the impeller

1. Straightedge 2. Feeler gauge

12. Fit the pump. Use a new gasket.

13, Lubricate the pump with rolling-bearing grease
and check that the relief valve is in working
order.

14. Fit the belt pulley and the fun. Use new. lock
washers,

Fan and Fan Belts

The fan is made of light metal and ia mounted on
the shaft of the coolant pump. The fan, coolanl
pump and generator are driven hy vee belts. It is of
great importance for the operation of the vee belts
that they are as nearly equal in length as possible.
If a belt is damaged it is often good policy to change
the whole set of which it is a part. After the change
the belts that work togelther must have the same
tension.

1f the Lelts are correctly tensioned it should be
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Check the tension of the vee belts

[}
Adjust the belt tension as follows:
1. Slacken the retaining screws of the generator a
few turns, !

(2]

Shift the generator out until the belt tension is
correct.

3." Tighten the retaining scréws and check that the
correct belt tension has heen obtained.

- ’f‘.fn}j’i_“\: s

Yensioning pulley

i

!
On engines equipped with a tensioning pulley,
first slacken the nut in the centre of the pulley.
Then adjust the belt tension: by means of the setting

T e e AL A

Under winter conditions, when the air tempera-
ture is too low that the coolant does not reach
normal working temperature, it may be advisable to
remove the fan.

Thermostat

The thermostat has a very important function in
the cooling system. It should therefore be checked
now and then to ensure that it is functioning satis-
factorily. _

This check is carried out according to the instruc-
tions below:

1. Take the thermostat out of the thermostat
housing, immerse it in a vessel of water and let
it hang so that it does not touch the sides or
bottom of the veasel.

2. Heat the water slowly and check the tempera-
ture with a thermometer. Stir the water and do
not let the thermometer rest against the bottom
of the vessel. ‘

3. The thermostat must begin to open and must
reach full opening at the stated temperatures.
When it is open, the elongated holes round the
thermostat must be covered by the inner valve
ring. If the thermostat valve sticks or if it begins
to open at too high or too low a temperature,
the thermostat must be changed.

4. Before the thermostat is fitted into the thermo-
stat housing the later must be cleaned and in-
spected to ensure that there is nothing to npset
the function of the thermostat,

Coolant Temperature Gauge

The coolant temperature gauge can easily he
checked by screwing out the metal sleeve from the
engine and immersing it in a vessel of water which
is heated and stirred at the same time. Take the
temperature of the water with an ordinary thermo-.
meter, and compare its reading with that of the dial
instrument,

In taking out the metal sleeve, be careful to see
that the tube does not accompany the nut,

See that the thermostat tube is free from sharp
bends and that it does not chafe againsat the engine.
Nor must the tube be so tightly stretched that it can
be pulled apart by the movements of the engine.

Radiator

The radiator consists of an upper and a lower
tank, connected by a large number of vertical, thin-
walled pipes. To increase the heat-dissipating ca-
pacity of the radiator, the pipes are threaded
through a large number of thin metal strips. The
upper radiator tank is provided with a filler pipe
with a cap and also with a coolant tailpiece which
is connected by a rubber hose to the thermostat
housing on the engine. On the lower tank there is
an outlet which is connected to the suction side of
the coolant pump.

[ ot T K . (R S E 1 I S
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To prevent vverpressure or underpressure in the
cooling system, a tell-tale pipe is connected to the
filler pipe of the radiator. The tell-tale pipe opens
in the lower part of the radiator.

Temperature-controlled Fan

The temperalure regulator adapts automatically
thé r.p.m. of the fan in relation to the temperature
of the air which has passed through the radiator.

If the coolant temperature becomes too high and
the defect cannot be traced elsewhere, the fan can
he lacked to the belt pulley:

1. Turn the fan so that one of the keys comes
. opposite one of the recesses in the belt pulley
(see lgure).
2. Loosen the screw retaining the key and push
1t in.
3. 'Fighten the screw.
Keeping the stop control in pulled-out position,
. use the starting motor to run the engine so that the
fan turns half a turn, Lock the fan alse by means
of the other key as per 2 and 3. Temperature-controlled fan




4]

" 3 Service Master Manual Section
4.000, 1. 67,  Diesel Engines

o Fuel System

Contents

General

Injection Pump
Pneumatic Governor
Fuel Filter
Injectors

Trouble Shooting




JI1IZE

4.000. 1. &7.

Service Master Manual Section

Diesel Engines

H: General 1

General

Maintenance work on the injection equipment
should be carried out only by specially trained
personnel with access to the necessary tools and
testing equipment.'

The settings of maximum output and maximum
speed that are made at the factory have been care.
fully worked ocut and tested and must not be
changed, since this would entail a risk of damage to
the engine. For this reason, the injection equipment
has lead seals at a number of points.

If the seals are broken by an unauthorized
person, the fnctory’s guarantee on the engine,
and in certain cases that on the drive line as
well, will be wholly invalidated.

Observe the greatest care and cleanliness in all
work on the fuel system.

Store prolective caps and plugs so that they do
not get dirty.

Special tools for injection equipment, such as
cleaning tools for injectors, are available from the
agent representing the maker of the injection
equipment.
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Fuel system, Bosch
i

L. Pressure relief valve
2 Main filter

3. Guvernor

4. Injection pump

5, Fuel tank

6. Tabk filter

The fecd pump (8) draws fuel oil from the fuel
tank (5) through the tank filter {6) and pumps fnel
oil through the main filter into the fuel chamber
of the injection pump at a certain overpressire in
order to give elfective {illing of the pump elements.
The Bosch injection equipment also has a prefilter
{7) on the feed pump. Separale pump clements in
the injection pump — onelfor cach engine cylinder
— then foree the fuel on through the pressure pipes
(9) into the injectors (10). From this point the fuel
is sprayed through four holes into the engine cy-
linders in a {inely divided state.

The filter (6) consists of strainer gauze that takes
the coarser impurities out of the fuel before it
passes on up to the main filter (2). This item con-
sists of two filter e]emeu:ts which are series-con-

cted in the Bosch injection equipment and par-

s25/531

Fuel system, CAV

7. Prefilter

8. Feed pump

9. Pressure pipe

10, Injector

i1, Lesk-off pipe

12, Return hine to fuel tank

filter takes out the remaining solid particles, so that
the fuel is effectively purified when it enters the
injection pump (4).

The pressure pipes are connected Lo the injectors
{10) through connection studs that are provided
with edge filters, These filters serve as a check filter
for such impurities as may enter the pipes while
they are disconnected from the engine,

The injectors spray the fuel, in a finely divided
condition, into the engine cylinders, Leuk-off oil
from the injectors is collected in a special pipe
which is connected to the main filter. The surplux
fuel is taken back to the tank through the pressure
relicf valve {7}, the purpose of which is 1o limit the
averpressure: produced by the feed pump. The main
filter is continuously bled by the current of fuel oil
passing through the pressure relief valve back to
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Injection Pump

General

The task of the injection pump is to distribute
fuel to the various evlinders at the right time and
in amounts corresponding to the lead un the engine.
For this purpose the injection pump is fitted with
a camshaft driven from one of the timing gears at
the front of the engine. The eamshaft acts on the
pump elements. The position of the cams, and with
it the moment of injection, is always in a certain
relation to the position of the crankshaft. Each
pump element consists of a plunger and a barrel.
These two components are very accurately mated
and belong together as a unit.

To permit regulation of the fuel charge the plung-
er is rotalable and has a control helix. The plunger
is rotated in the pump barrel by means of a control
rod, which derives its molion from the governor.
During the upward movement of the pump plungers
the: fuel is foreed out into the individual pressure
" pipes to the injectors.

Removing the Steel Disc Coupling
Injection Pump

1. Wash the injection pump and the adjacent sur.
faces of the engine and also all the pipe connec-
tions to the pump. Do this carefully!

2. Loosen ull the pipe connections and controls
fitted to the pump.

3. Put protective caps on all the lovsened connec-
tions.

4. Loosen the bolis relaining the pump to the

pump supporl.

Loosen and remove the bolt keeping the pumyp

coupling (ixed to the drive shaft. Lift away the

pump and pump coupling assembly, without
dismantling the pump coupling, Tuke care of
the key of the drive shalt.

(1]

Fitting and Setting the Steel Disc

Coupling Injection Pump

1. Open the inspection cover on the flywheel
casing, so as to permit the reading of the
flywheel graduation.

2. Remove the frout valve cover and turn the
crankshaft until the two valves of cylinder 1
are closed (compression stroke). Turn clock-
wize, viewed from in front, Go on turning the
crankshaft to the number of degrees indicated
on the flywheel. The mentioned number must
be opposite the point of the index pin in the
flywheel casing. If the pin is viewed from one
side, an erroneous deviation of several degrees
may occur.

3. Place the injection pump on its bracket, and
turn the drive coupling of the pump until the
index mark on the coupling boss is in line with
the corresponding mark on the end cover of the

pump (Besch) or on the plate fitted on the
pump (CAV).

‘Setting the coupling of the injection pump (Bosch)

1. Index marks
2. Adjusting screws

s

it
B

s
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i
Tighten the pump retairing screws and the
coupling locking bolt.

If the drive coupling, while being fitted aceord.

ing to point 4, has to be turned a little to line

up the spline on the drive shaft and the key-
way in the coupling boss, the pump setting
will have to be adjusted correspondingly. This
is effected by undoing the adjusting screws,
aftér which the coupling hoss of the pump can
be turned uniil the n)dl::t marks once more
coincide. Then make the adjusting screws tight
again, '

Turn the crankshaft anti-clockwise about 1/8
turn. Then turn slowly back to the indicated
number of degrees, When the flywheel is in
this position, the marking on the pump coup-

ling must coincide with 'the marking on the -

pump end eover (Bosch) or the plate mark
{CAV}. Otherwise, adjust on the pump coup-
ling. ‘l

Injection pumps with connection to the engine
lubricating system: '

Put oil into the injection pump until it flows
out at the connection of the oil outlet line, and
then connect up both the oil lines,

Other injection pumps:

Put oil into the injection pump and, where
stated, into the centrifugal governor as well,
and check the il level.

Fit all the loosened pipe, connections and con-
trols,

Bleed the fuel system.

N.B. If the m]ectmn putnp has been removed:

from the engine, the setting must always be
checked on the flywheel scale when the pump
is put back again.

Removing the Fldnge-ﬂtted
injection Pump

1.

See “Removing the Steel Disc Coupling Injec-
tion Pump”, points 1—4.

Remove the cover facing the pump shaft gear.
wheel on the timing gear casing.

Loosen the three bolts retaining the pump shaft
gearwheel to the pump hub. Be careful so as
to avoid the washers dropping into the timing
gear. If this should occur, remove the washers
before starting the engine.

Loosen the bolts retaining the pump end to the
timing gear casing. Lift the pump away.

l

Fitting and Setting the Flange-fitted
Injection Pump

1.

2.

See “Fitting and Setting the Steel Disc Coup-
ling Injection Pump”, points 1—2,

Put the pump back on the engine. Check that
the O-ring on the pump flange is faultless and
smear it with engine oil;

Turn the pump hub clockwme, viewed from in
front, until its marking is opposite the marking
end, The markings are visible

1] e plm

4.

10.

11.

through an opening in tht' pump emd, using a
looking glass.
Tighten the screws retaining the pump in the
timing gear casing.

Inspection window

Loosen the bolts retaining the pump bracket
to the engine block.

Tighten the screws retaining the pump to the
pump bracket.

Tighten the screws retaining the pump bracket
to the engine block. The poinls 3—7 are im-
portant and must be kept cacefully. Otherwise,
stresses can arise in the pump housing.

Put the pump shaft gearwlieel hack. Note that
the pitch between the oblong retaining holes is
not equal. Make sure that the screw holes in
the pump hub come in the middle of the
obleng retaining holes. ) that sheuld not be
the case, move the pump shaft gearwheel one
tooth or two. Tighten the screws securing the
pump shaft gearwheel.

Turn the crankshaft about 1/8 turn anti-clock-
wise, Then turn slowly back to the indicated
number of degrees. When the flywheel is in
this position, the marking of the pump hub
must be in line with that of the pump end.
Otherwme, loosen the pump shaft gearwheel
Berews and turn the hub until the markings are
in line. The adjustment range is =10° on the
pump, corresponding to =207 on the (lywheel.
Fit all the loosened connections and controls,
Screw the cover to the timing gear casing.

See “Fitting and Setting the Steel Disc Coupling
Injection Pump”, points §—10.

Checking the Opening of the Control Rod
for Maximum Delivery

Checking the control rod opening is effected
using different check tools,

Bosch B-design Pump and CAV Pump

1.

Remove the side cover of the injection pump

and screw on the scale as shown in the figure

and so that it does not bear against any pump
element and obstruct its action,
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Attach the pointer to the pump element and
zero the seale by turning it. While this is being
done: the control rod maust be held in its stop
position. With some injection pumps it may he
fownid thar the pump housing gets in the way of
the scale when it is turned so that the peinter
cannot he zeroed, In this event, set the scale to

_ line up withi one of the nearest following graduea-

tions,

{hecking the control-rod opening (Bosch)

1. Pointer
2. Scale
3. Adljusting deviee

& S
ciLFe bt

oo W

Now move the control rod over to the maximuam.
delivery position. reading off the number of
graduations passed on the scale. Each graduation
ou the seale corresponds to a control-rod move-
ment of gne millimetre.

On Bosch injection pumps and certain CAV
injection pumps, correction of the control-rod
opening can be effected by means of the adjust-
ing device on the cold-start contrel.

~a wF *r R 1
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ing is sited under the protective cover on one of
the pipe connections on the governor housing.

Put on a new lead seal after making the setting.

Bosch P-design Pump fwithout Smoke Limiter)
for separate engines

Use the dial indicator with retainer and magnet
of the check tool for control rod opening on the
Bosch P-design pump with smoke limiter.

1. Remove the sleeve aver the control red.

2. Screw in the bushing retainer instead of the
sgleeve.

3. Screw the lever of the tool, together with the.
magnet, to the control rod.

4. Remove the washer from the magnet of the tool.

Screw the dial indicator retainer to the end of
the injection pump, Lock the dial indicator to
the retainer so that the measuring point bears
against the magnet.

6. Turn the scale to zero the dial indicator.

. - ‘.z 2zt i il
Checking the opening of the control rod {Bosch P-design)
1. Dial indicator

2. Bushing retainer
3. Magnet

7. Move the conirol rod to the full-load position
and read off the deflection of the dial indicator
pointer.

8. Make any correction of the control rod opening
by means of the full-load stop screw of the con-
trol rod, which will be accessible after removing
the scaled cover of the governor housing.

Re-seal the cover,

Bosch P-design Pump (with Smoke Limiter)

1. Remove the side cover of the smoke limiter and
the plug on the end of the smoke limiter.
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Checking the opening of the control rod (Bosch P-design
with smoke limiter)

1. Pal indicator
2. Magnet
3. Fulllload stop screw

3. Remove the prolective washer fram the magnet
of the tool.

4. Screw the relainer of the dial indicator to the
housing of the smoke limiter. Lock the dial
indicator to the retainer so that the measuring
point bears against the magnet.

5. Turn the scale to zero the dial indicator.

6. Move the control rod to the full-load position
and read off the deflection of the dial indicator
pointer.

7. Make any correction of the control rod opening
by means of the fullload stop screw of the
contro] rod. Use a U.wrench to retain the front
end of the contrel rod so as to prevent the
control rod from turning while the stop nut is
being loosened or tightened.

Be-seal the side cover of the smoke laniter.

Smoke Limiter

The smoke limiter prevents embarrassing exhaust
smoke at low engine r.p.m. The injected fuel quan-
tity is adapted antomatically in relation to the
available air quantity.

The diaphragm housing is connected through a
pipe line to the intake manifold of the engine.
When the engine is loaded, the r.p.m. of the turbo-
charger will increase. As a result, the chamber
above the diaphragm. The latter is pressed down,
influencing through the dldphragm rod and the
cam disc the maximum opening of the control rod.
As a result, an increasing quantity of fuel can be
injected.

The maximum control rod opening is not
obtained until a certain set loadmg pressure is
reached. This loading pressure is atfained at an
engine speed of some 1,200 r.p.m.
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General

The pneumatic governor consists of a housing
divided by a leather diaphragm into two chambers,
an outer and an inner chamber. The control rod of
the injection pump is connected to the diaphragm,
and a diaphragm spring presses it towards the posi-
tion giving maximum fuel delivery. The two cham-
bers are connected by pipes to the throttle housing.
The task of the pneumatic governor is to vary the
fuel delivery in such a way that every position of
the throttle corresponds to a delinite engine speed
range. The throttle controls the flow of air through
the venturi tube and with it the degree of vacuum
in the outer chamber,

{ntake system

. Cylinder bore

. Stop button
Pneumatic governor
Intake manifold
Pressure pipe

. Throttle housing

. Air cleaner

0 -1 g 5019
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Pneumatic Governor

With the engine stationary the pressure in the
governor will be atmospheric. The diaphragm spring
will then press the diaphragm and with it the con-
trol rod towards the maximum-delivery position.
When the engine is running with the throttle wide
open there will be a low underpressure in the pipe
and consequently in the outer chamber at speeds
below the maximum permissible, Under these cir-
cumstances the diaphragm spring will hold the con-
trol rod in the position for maximum fuel delivery.
If the throttle is closed more there will be an in-
crease in the air veloeity and with it the vacuum in
the outer chamber. The difference in pressure thus
set up between the chambers will be so great that
the resistance of the diaphragm spring will be over-
come, and the diaphragm, and with it the contrel
rod, will be shifted to give a smaller injection
delivery.

If the power requirements are increased without
any alteration in the position of the butter(ly valve.
the speed will fall. A fall in speed leads to a reduc-
tion in the underpressure in the outer chamber. The
diaphragm spring will then cause the control rod
to move in such a way that the injection delivery
is incteased and a new equilibrium is reached. If the
load [alls, on the other hand, the speed will rise,
whereupon the underpressure rises also, The conse.
qquence of this is that the rontrol rod will be shifted
towards the idling position, with a corresponding
decrease in the fuel delivery, causing the speed to
fall.

When the engine is ulling, the butterfly valve is
very nearly closed. To ensure that the engine will
idle smoothly the governor is provided with a damp-
er device mounted in the outer chamber. It is set
so that it bears against the control rod when the
engine is idling.

Idling Stabiliser

The idling stabiliser prevents the speed of the
engine from “hunting” at low r.p.m.

On passing to and from the inner chamber of ihe
governor housing on the injection pump, the air
flows through a hole in the throttle shaft.

When the throtlle is open, the connection bet-
ween the inner chamber and the throttle housing
is open.

On closing the throttle, the connection is choked.

As a result, the movement of the control rod is
damped, impeding thus the “huanting” tendency of
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Idling stabiliser with epeacd and closed throtile

1. Throtle housing ' ¢
2, Threartle shaft
3. Thrattle

' ) 4. Governer housing on njection ppuomp
5. Inter eliwmiber of governor housing
t. Control rod

i
Setting the ldling Speed of the Engine

T Y.} Q———

Check the engine speed
o it halb the engine speed

The engine should be run thoroughly warm he-
fore setting is carried oul.

The speed can bLe checked using a tachometer
connected to the rear end of the shaft of the injec-
tten pump. This shaft end becomes accessible ence
the plug on the protective vover has heen screwed
out. Remember that the engine rotates at a speed
twice that ol the injection pump.

. Pressure pipe

Stop serew for the high na-loal speed

. Vacuum pipe

. Adjusting serew for the Jow no-load spredd

s e —

The ddifference between the maximum permiss-
ible speed with the engine off Joad (the high no.
load speed) and with the engine on full lead con-
stitules the speed range (known as the cut-out
cange:) within whiech  the  pnemmatie governor
operales al a constant maxinm throtthe position.

Before adjusting the o of the engine, make
the damper deviee of the control rod inoperative.
For this purpose, serew oul completely the damper
deviee and thes serew it in 3 -4 turns so that it
seals bon still is inoperative, NJBL on the pneamatic
governor  tvpe Boseh EPYMZB0BALDM, turn the
adjusting serew clockwise to pul the damper devies
out of operation, As (o the other tvpes, turn the
adjusting serew anti-clockwisze (o obtain the same
result.

Adjust then the high no-foad ropan. to the stated
value, hy 1oriing the scaled stop serew on the
throttle housing, After ~e11ing. seal the screw,

Setting the Low No-Toad Speed of U Engine

Cheek the low no-load speal and, it necessary,
adjust it to the stated value. Carry out this adjust-
ment using the adjusting sevew on the throttle
housing. Serew then in the damper device so that
it only just acts on the control rod and impedes
any “hunting”. Do not screw the damper deviee in
too far. The high no-load specil can be oo high.
entailing risk of damages,

W hen the damper device is put in operation, the
engine must not be run off load at the high no-load
speed.
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Fuel Filter

General fuel will therefore for the most part be separated

out in the prefilter. In changing its element, pro-

-ceed as follows:

1. Clean the outside of the filier housings and the
cover, .

2. Drain the fuel out of 1he filter housings by
screwing out the drain plugs.

3. Disassemble the prefiller by undoing the screw

{4).

The feed pumnpi, which is driven from the injec- <
tion-pump camshaft, draws {uel oil from the fuel
tank through the tank filter (and in Bosch injection
equipment Lalso through a prefilter on the feed
pump) and then pumps it an to the main filter.

The main filier takes the smaller impurities out
of the {uel and thus prevents the vulnerable preci-
sion companents in the injection pump and injee-
tors from being damaged or prematurely worn by

. foreign particles,
From the main filter the fuel oil is taken to the
fuel chamber of the injection pump, :
The feed pump is so designed that it delivers
considerably more fitel than is needed to run the
engine. The snrplus fuel is taken back to the fuel
. tank, via the pressore relief valve and a return line
conneeted to it. Thus the fuel system will be con-
tinnously bled while the engine is running.

Cleaning the Prefilter on the Feed Pump
(Bosch)

Undo the knurled nut, turn the hail out and take
out the filter housing. The wire gauze is washed in
gasoline or diesel fuel oil. With time the sealing
ring becomes so hard that it is of no further use, It
must therelore be renewed in gootl time to prevent
air from penerrating into the fuel system,

2187126

Main filter { Bosch)

1. Gasket 3. Spring
T. Felt seals 4. Serew
2. Filter element 5 and 6. Filter housings

.o \ 4. Clean the filter honsing in clean fuel oil.
TN ST ] 5. Put the new filter element into the filter housing.
Deviching the prefilter of the feed pump (Bosch) Examine the felt seals {1}, and the spring (3)’

to see that they are effective, since otherwise
fuel oil will be able to pass the filter without

Changing Elements in the Main Filter heing cleaned. Check also that the gasket (1) is

Bosch Main Fi sound and that there is a copper washer on the

osch Main Filter .. .
screw {4) when it is screwed in.
The prefilter (Vorfilter) and the fine filter (Fein- 6. Tighten the drain plugs.
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element in the lead-sealed fine filter as well, this
job can be dome in corresponding fashion. In this
case, a fresh lead seal must be put on this filter
after the insert has been fitted.

CAV Type F (Earlier Design)

The filter is a parallel-connected duplex filter.
The filter elements consist of glued and specially
impregnated paper wound in'a splral round a tubu-
lar core. This assembly is enclosed in a thin metal
canister.

1. Clean the outside of the fl]ter housings and the
cover.

2. Drain the fuel out of the filter housings by
screwing out the drain plugs.

3. Undo the retaining nuts and take out the filter .

housings with the filter elements. Do not lose
the locating sleeve,

i fow
P
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Main f:ller‘ {CAV) y

ﬁ Clamp screw

'7. Spring

8. Valve cone

1 9. Valve housing

10. Filter-housing cover

. Drain plug

. Filter housing with
cenire bolt

. Locating sleeve

. Filter element

. Vent screw

£hde b po

4. Clean the filter housings thoroughly on the in-
side. See that the fonr small drain holes in the
bottom of Lhe housings are free from sludge.
Check particnlarly that the “clean™ side of the
filter housing, t.e. the centre holt above the
lower scaling ring, is free from dirt deposits. Be
careful not 1o wash dirt over to the clean side.

5. Fit the new filter elements and zealing rings. Do
not forget to fit the locating sleeve! A sealing
ring is supplied with every filter element. Check
that it is sound and that it goes into the correct
p()sluml

6. Fit the lilter housings and sccure them with the

retaining nuts.

Serew in the drain plugs.

8. Finally, bleed the whole fuel system.

~3

CAV Type FC ( Later Design)

The filter has ecither a single-connected or a
parallel-connected design. The element is fitted bet-
ween the filter cover and the lower part.

1. Shut off the fuel supply (the tank is located
higher than the filter).

2. Clean the filter externally, using for instance
diesel fuel oil.

Muin filter (CAV 1ype FS)

1. Centre bolt
2. Gasket
3. O-ring

4. Filter element
3. Gasket
6. Lower part

3. Loosen thie centre holt on the top of the filter
and remove the lower part.

4. While turning the filter element, pull it down-

waris.

Fit new paskets into the filter cover and the

lower parl. Replace also the O-ring sealing bet-

ween the filter element and the filter cover, This

O-ring is a sealing between the filtered and

contaminated fuel.

6. Fit the new filter clement, the lower part and
the centre holt. Tighten it moderately.

7. Open the fuel supply and bleed the system.

2 |
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General

From the injection pump the fuel is fed

the pressure pipes to the injectors. The pipe connee.
tion on the injector is in the form of an edge filter.
This is a safety filter that prevents any dirt which
may have got into Lhe pressure pipes, e.g. after
dizassembly, from accompanying the fuel into the
injectors.

. K3

Injection und edge filter

|
i
!
1
!

1. Injector
2, Edge filier

3. Pressure pipe
4. Filter rod

The filler consists of a steel rod, with lengthwise
grooves running from both ends. These grooves do
not, however, run right through; the fuel is forced
to pass through u narrow gap between the actual
rod and the wall of the filter housing in which it is
placed. Any selid particles will be trapped in this
RUTTOW [AsSHED.

When the fuel passes the edge filter and enters
the injector, it is led through a passage on the side
of 1he valve spindle down to the nozzle; see the
fignre.

When the opening pressure for the particular
type of injector has been reached, the opposition of
the compression spring is overcome and the needle
is lilted from its seat. The fuel then issues through
four holes in the nozzle into the combustion cham-
her. The hole diameter is only a few tenths of a
millimetre, and this, combined with the high press.
ure, causcs he fuel to enter the chamber as a fine
mist amd mix with the swirling air in the combus-
tion chamber.

Even though the it of 1he nozzle needle in the
nozzle is very fine, some fuel will still get past the
needle and penetrate up into the passage in the
centre of the injector. The amount of leak-off oil is
very little, but it must still be led away. Each in-
jector is therefore provided with a special leak-off
pipe.

The leak-off oil from all injectors is taken

L) . ¥ . - - -

i"l-lrough‘ R
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The path of the fuel through the injector

filter and on down to the nozzle, which distributes
it in four jets, The leak-off oil comes out at B and
is piped back to the tank.

Removing an Injector

Always put protective caps on injectors and press.
ure pipes, and in the sleeve in the cylinder head,
as goon as an injector is removed from the engine,

Injector with pretective caps

If the sealing washers do not come up with the
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Injector Maintenance

In resting injectors, great' care must be taken to
keep the hands out of the wey of the spray, which
has grear penetrating force und can produce blood
poisoning.

Checking :

Clean the outside of the injector hefore testing
and disassembling it. This is best done with a liquid
cleaning agent — pasoline, kerosine or white spirit
— and a stiff brush. Never, use a knife or similar
implement to remove coke or carbon from the
nozzle.

Before dismantling an injector, place it in a
nozzle-testing outfit te be checked according to the
following points:

1. A check on the opening pressure of the injector.
2. A check on the pressure'dydp.

3. A check on the sealing of the valve needle against
its seal.

4. A check on the spray form.

A check to see that the valve needle is working
properly.
For testing instructions, see under the heading

“Checking and Setting”.

Use a carefully filtered test oil - we suggest Esso
Mentor 28 or Shell Fusus Oil — in the testing outfit.

i
1. Washer 7. Valve spring
2. Nozzle cap nut 8. Lacknut
3. Nozzle body with 9. Set screw
valve needle 10. Cap nut
4. Edge filter 11. Banjo connection for

5. Nozzle-holder body leak-off pipe
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il the injector does not function as it should, it
must be 1aken apart and cleaned. Set the injector
up i a fixture with the nozzle hody downwards.
Pake off the cap nut, the copper gasket, the lockuut,
the secord copper gasket, 1he sct screw, the valve
spring and the valve spindle. Then reverse the in-
jector in the fixture and take out the nozzle cap
aut and the nozzle hody with the valve needle,

it 12 most important to unjoad the valve spring
iefore undeing the nozzle cap nat. Otherwise

. damage may be done,

Cleaning tools for injectors (CAV )

—
P )

[

{feaning

Clean the valve needle with a brush and a liquid
cleanine acent. I it is difficult 1o oet the valve

H: Tnjectars 3

needle quite clean, a special resin solveut should bhe
used, Be careful to sce that each valve needle is
fitted into the right nozzle body. These items are
accurately mefed,

Te avoid confusion, the nozzles should be placed
in a nozzle rack.

Clean the inside of the nozzle hody with hrushes

and a liquid cleaning agent. Use a resin solvent if
reaniredd
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Clean the (uel gallery with a special groove serap-

er. Rotate the seraper in the gallery and at the same

time press bard against the sides of the cavity Lo

serape off all deposits. When inserting the seraper

inte the nozzbe body be careful not 1o serateh the
lovating surfaces.

3

TR

f

Bt

At e g HE R Lu . ("

Clean the seat of the needle valve. Use the conical

sl seraper, rolaling it while pressing it against
: ! L

the seat.

Clean the annular cavity hetween the seat and
necdle of the nozele, Introduce the scruper until it
bottoms and then rotate it. ;

Serape away any soot in the tip of the nozzle

Clean the nozzle holes. Check that there are no
burrs on the cleaning wire. Polish it on a honestone,
To avoid damage to the nozzle holes during clean-
ing, the diameter of the cleaning wire should be
0.02--0.03 mm less than the hole diameter,

Then flush the nozzle in white spirit and blow it
dry with compressed air.

Flush out the nezzle hody. For this purpose there
is a special flushing tool which is connected to the
nozzle-testing oulfit. Fit the nozzle body into the
flushing tool and connect the latier to the testing
outfit. Disconnect the pressure gauge and pump
vigorously.
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The edge filter in the delivery connection stud of
the pressure pipe is cleaned as follows:

Detach the delivery connection stud from the in-
jector. Shut off the pressure gauge of the nozzle-
testing outfit. Connect the delivery connection stud
to the testing outfit using the flushing tool. Give a
few vigorous strokes of the pump lever, which will
wash out by the back way any dirt that mayv be in
the edge filter.

N.B. The rod in the filier should never be taken
out of the delivery connection stud.

Check the fit of the valve needle in the nozzle
body. This check is carried out as follows:

Flush the valve needle and nozzle body thor-
oughly in kerosine or an equivalent, and blow them
dey with compressed air. Then dip the valve needle
into well-filtered diesel fuel oil and push il into the
guide of the nozzle body. If the clearance in the
guide is correct, and if the parts are thoroughly
cleaned, the needle should slide easily without the
slightest tendency 1o stick. If the nozzle is held
vertically and the needle is lifted up about 10 mm
and then released, it should slip down into the body
by its own weight.

wd oL e e
Test this a number of times and rotate the valve
needle each time so that it is brought to a new posi-
tion. If the needle shows a tendency to stick, dip it
again in diesel fuel oil and then rub it in the nozzle
body. Then clean the needle and body and blow
them dry, dip the needle in diesel fuel oil and test
the fit in the same way as belore. )

Nozzle maintenance over and above that describ-
ed in the foregoing must nut he altempted.

Assembly

Before the injector is assembled the nozzle body
and other components should be thoroughly rinsed
in a cleaning liquid and inspected for delects on the
pressure faces and threads. Discard defective com-

panents.
Firet nnlace the naozzlehalder boalv in the fivinees

H: Injectors 5

Then reverse the nozzle holder in the fixture and
fit the valve spindle, valve spring, set screw, gasket
and locknut.

Always use open-ended wrenches,

222/326

Always fit the nozsle und nozzle cop nut first

Checking and Setting

Connect the injector to the noszle-lesting outfit
and go through the following check list. Note the
results on a test sheet.

1. Setting the Opening Pressure of the Injecior

First open the valve 1o the pressare gauge and
then adjust the spring loaling by serewing in the
adjusting screw on the injector.

-
iy
g
ot
'
~

While the set screw is being serewed in, work the
hand pump and check the opening pressure, When
the injector is correctly adjusied the needle valve
should open at the stated pressure. Then lock the
set screw with the Jocknut.

2. Checking the Pressure Drop

Puaris un tho oo
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I
pressure to {all, Read off the time taken for the
sressure to drop from 100 1o 75 kg/em?2.The per-
missible time is 6-=25 seconds;for the nozzles.

If the time is too short it indieates that the
clearance between the valve needle and the nozzle
hody is too farge or that the 'needle does not seal
tightly against the seat, thus allowing too much
feukoff oil to pass this way. -

N.B. See that the screwed mnne(.nons are tight
and that the valves of the noz xale-testing outfit are
in good condition, since the tes!, will otherwise be
m:s[eudmg ,

3. C'hec!rfng the Seeling of the Valve Needle against

the Scat

Before this test ix performed the nozzle tip shounld
Bz Blown thoroughly dry with: compressed air, Then
pump the pressure up slowly to about 10 kgjem?
helow the npenin" pressure. Keep the pressure close
‘o this vulue, e.g. by light sirokes or by slowly de-
pressing the pump lever of the testing outfit over
about en seconds, During this time, not more than
a faini dampness can be allowed to appear round
the nozzle holes, If the nozzle does not salisfy this
test, the nesdle can be gently rubbed in against is
seat after being dipped in clean diesel fuel il
Crinding or Inpping paste must not be nsed.

Y. Checking the Sprav Form

Connect the injector to the nozzle-testing outfit and
~hut off the pressure pauge. Slacken the set serew
on the injector enough o remove the spring thrast
against the valve spindle and valve needle. Give a
fuw gentle, long strokes of the pnmp (with the pump
ivver going right to the hottamm). A nozzle in good
sowlition has a spray form like that shown in Fig. a.
There must be no streaks. A faalty spray form’ is
shown in Fig. b,

é’é
>

zaefisy

3. Checking the Falve Needle for Correct Function

When the pump lever of Lhe nozzle-testing outfit
is worked slowly the needle wnll open and shut at a
relatively high lru{uenc,y during the pump strokes,
. which may produce a Lredkmg sound. But it is
not necessary for the injector to “creak™.

To see whether the valve needle is functioning
properly, work the pump sloulv and check at the
same time that the fuel aprzn is cut off sharply

Fitting an Injector into the Cylinder Head

Cherk that none of the sealing washers has been
overlooked down in the injector sleeve, Always fit
new washers, -

When the injector has been placed in the sleeve
the nuts must be tightened o the stated torque.
This tightening torque is oltained automatically if
the appropriate torque wrench is used,

N.B. Ouvertightened nuts may canse the valve
needle to stick in the nozzle fmrl_\.

. .

'
“x
]

Alteuys wse a torgue wreneh in tighteaing the injectors

Fitting the Pressure Pipe

Be careful to see that the cones of the pressure
pipes fit properly inte the cannection studs. If the
pressure pipes are at an angle when the cap nuats
are made tight the result will be to deform the
cours and leakage will appear.

The clamps for the pressure pipes arce intended
1o damp down the vibrations in the pipes, therchy
reducing the risk of their cracking. So do not forget
to serew these clamps inlo place.

r“‘@

N
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Pressure pipe and cap nut on injection pump or injector
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Exhaust Appearance

When the exhaust gases of a diesel engine become
too dark, the reason is incomplete combustion of the
fuel, The cause of this, in its turn, is either that the
fuel is not sufficiently finely divided or that there
is an excess of fuel in relation to the amount of air
drawn in, Dark exhaust gases can also be due to
high compression losses,

If the engine begins to smoke, action must be
taken immediately. If the engine is correctly ad-
justed no appreciable exhaust smoke should be
visible even on full throttle,

It is very uneconomical to run the engine with a
smoky exhaust, for the following reasons:

1. The engine quickly becomes covered with car-
haon,

2. The lubricating oil becomes dirty more quickly
than normally.

3. Pistons and valves will more readily coke up.

4. The engine may be overloaded, involving a risk

of piston seizure.

The cooling losses increase.

The load on the cooling systemn increases,

. The fuel consumption increases.

In other words:

The life of the engine is shortened and repair

costs rise sharply.

2o

Lower Qutput and Smoky Exhaust

If the engine is not delivering full output, uses
more fuel than normal and produces smoky ex-
haust gases, the reason may be:

1. The air cleaner is choked,

2. A fault in the injection pump or its setting,

3. Injector faults.
If a fault 15 suspected in any of the injectors it
is often possible to find which injector is
affected by undoing the pressure-pipe nut on
each injector in turn. While the engine is
runming at low no-load speed, put your ear to
each of the other cylinders; it will then often be

_possible to find out which injector is defective.

‘I there is any reason to suspect functioning in

the injectors, they should be removed and tested
in a nozzle-testing outfit.

4. A fault in the turbocharger or leakage in the
intake system.

Lower Qutput

If the engine does not deliver full output, the
reason may he:
The air cleaner is choked.
Leaky pressure pipes.
A fault in the injection pump or its setting.
Injector faults (see point 3 above).
Insufficient feed pressure,
Connect a low-pressure gauge to the vent screw
of the injection pump and check the feed press-

Yrof Lo ta b
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A loo-pressure gauge mounied on the vent serew of the
tjection prmmp

Insufficient Feed Pressure

If the feed pressure in the fuel chamber of the
mjection pump is lower than that stated, the cauwse
may hbe:

1. Choked or leaky fuel lines and screwed joints.

2. A fault in the pressure relicl valve.

3. The main filter is choked.

4. A fault in the feed pump.
These sources of trouble should be investigated
in the order given according to the following
directions.

A, Checking the Pressure Relief Valve

If the feed pressure has heen checked as above
and has been found 10 be 1oo low, the opening
pressure of the pressure relief valve should be
investigated.

1. Work the pump by hand until the pressure
relief valve opens. Read off the opening press-
ure, .

2. I the valve is leaky it should be renewed.

B. Checking the Main Filter

I the feed pressure is still too low after the press-
ure relief valve has been examined, the extent to
which the main filter is choked should be investi-
galed.

1t is not possible to check for choking in the
filters by measuring pressures while the engine is
idling, since in this case the amount of fuel passing
through the filters will be 100 small for the pressure
drop to be measureabie.

The extent to which the fillers are choked must
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onn full Jowd at maximom ap(’(‘l] This can be done,
for example. by driving up a hill on which a speed
carresponding to ihe maximum engine r.p.m. can
Lie obtained by driving in a siitable.gear with the
(ngine on load. The highest pusalble gear should he
chosen, sinee it is important to obtuin full lnading
at the same time. r

For this test the pressure gange is set up in the
cab. 1§ the pressure in the fuel chamber of the
pump is less than the stated, value for the above
running eonditions, the filter elements should he
changed.

C. Checking the Feed Pump

I. Undo the pipe connection,at the pressure relief

valve, Shut off the opening from the filter; a.

finger will do for this. ;

2. Have the engine started and then read off the
Jrressure -.lmwu by the g,auge at low no-load
spt‘f‘(,

3. U the pressure iz too low, check the suction line
From the tank for leaks.

. I the pressare is still too low, check the valves

of the fecd pump, and change them if they are

damaged or leaky.

I the fuult has still nat heen cured, the pump

should lie taken apart and thoroughly inspected,

H. Give the feed pump a pressure test. Plug it on
the outlet side with a suitable screwed connec-
tion. Couple a supply of compressed air at about’
3 kgfem® 1o the suction side of the pump. Im-
wmerse the puanp in a suitable liguid, e.g. fuel oil
or lamp oil. Seal any leaks that are found.

Difficult Starting

If the engine proves difficult to start after stand-
ing unused overnight for example, this may be due
(o a leakuge pressure relu,f valve coupled with a
slight leak in the injection lpamp or the line bet-
ween the injection pump and the filters,

!

Racing :
It the highest speed of 1he engine is too high, the
reason may hbe:
I. Stop-screw {or throttle or' control rod incorrectly
sel. '
Governor not functioning properly.
Vacuum pipe or screwed! connection leaky.

IR

Diaphragm in paneumatic governor leaky.,
|

Checking the Dlaphragm in Pneumati:
Governor :

If it i« suspected that the diaphragm ie leaky it
should be checked as fOl]OWa
L. Take off the inspection eover on the pump, the
stop control and the two pipe connections on
the pneumatic governor.
Press the stop arm against the stop position and

Test ihe dinphrogm

Release the stop arm. If the diaplivagm is free
from leaks the control rod will nol go right back,
If it is leaky, the rod is forced back by the
spring.

On the primary side (the vacuum pipe) there
must be no leakage. On the secondary side
(pressure pipe} a leakage time of at least five
seconds can be tolerated.

If the diaphragm needs lubricating a vegelable
oil must be used.

The nuts holding the governor housing together
must be lead-sealed.
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J1

1 1 1 13 14

15 17 18 19 20 2A 22 23 24 25 26
Turbocharger, model 3, No. 173738

AN
¥

2. Compressor cover Y. Quter shield 17. Shims 23. Thrust wusher
3. Compressor wheel 10. Inner shield 18. Sealing rings 24. Lock ring

4. Compressor housing 11. Suppart plate 19. Thrust bearing 25, Check pipe

5. Gasket 12. Nozzle ring 20, Sleeve 26. Sliding bearing
6. Lock ring 13. Turbine wheel with shaft 2. Spring 27, Thrust plate

7. Gasket 14. Turhine housing 22, Bearing flange 28. Lock ring

8. Bearing housing 153. Lock nut

282/252

Generadl

The task of the turbocharger is to increase the
air supply to the cylinders of the engine. This
inerease in the supply of air enables the engine to
burn more fuel per piston stroke than a naturally
aspirated engine, svo that a greater power output
becomes possible.

The turhocharger consists of the following main
sub-assemblies: Exhaust turbine, bearing housing
and compressor. The turbine and the compressor
are mounted one on each side of the bearing hous-
ing, the turbine wheel and compressor wheel being
united by a common shaft. The shaft runs in the
bhearing housine 1 “floztineg’ alidine bearines.

contained in the hot exhanst gas. The exhaust gas
goes straight from the exhaust manifold of the
engine inlo the turbine housing. Inside the housing
the gas first passes a nozzle ring to give it a greater
velocity before it reaclies the turbine wheel. The
energy of the exhaust gas is converted by the tur-
bine wheel into kinetic cnergy. The turbine wheel
drives the compressor wheel, which is of the eentri-
fugal type.

The air is drawn in at the centre of the com-
pressor wheel and is forced out radially into the
compressor housing through a diffuser. From the
anilet of the camBrescor o 't 32 then forced i
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Prerbrerclerger. madel L

I. Turbine housing . Serew

2, Nozzle ring 4. Dawel pin
Jo Uil straiver , Y. Diffuser ring
4, Lock ring 1. O-ring

4. Fxrernal shiehd . Gasker

h. Lack plate I 12. Lurk rving

Sinee the turbine i driven by the engine exhaost
gas, the speed of the warbuebarger will automa-
tieally adjust itsell 1o the Joad and speed ol the
criglie,

The hubrication of the bearings and the cooling
of the bearing housing is dlfected by oil from the
engine  Tabricuting Before entering  the
bearing housing the oil first passes through a sepa.
rute {thter moanted on the right-haud side of the

syslen.

enging wil then goes  through an oil  strainer
situated in the connectionof the oil inlet line on
the bearing housing. )
\
1
I
!
Checks f
1
In all work on turbochargers the whmost clean-
liness must lie observed. Any dirt or other foreign

matter that gets juto the bearing housing will soon

cause serious damage. The need for cleanliness 1s

Just as great as in the ease of the injection pump.
L

Air and Exhaust Leaks

Start the engine, Checkithe connections Dhetween

T3 Compressor cover 1n, Lock plate
Y4, Rubber lose M Berew

13, Conecting tabe 21 Plug

16, Clip 22, Washer
17, Replacememt eore assembly 23 Llasket

1. Air whe

The rarhocharger is mounted ddireetly on the
exhaust manifold of the engine with a serewed
fastening in the intake flange of the turbine, frois
exteemely  importent thar  this  fustening  elone
showld take the weighy of the twrbocharger and
that no pipe cannections or joinis are too stiff or
they are liable 1o exert constraining forces an the
il ond in osuch oo condition conld soon lead to
trovdde. For this reasen, the exhaust pipe from the
turbine is fitted with w special comeetion which
takes up the movements thae oecar,

Repair Instructions

the intake manifold and the engine, between the
outer alr inlake and the atr cleancer, and between
the air cleaner and the wrbocharger, Check that all
paskels are whole, Make o careful check of the
exhaust  svstem, particularly with regacd to its
connection o the turbocharger und its connections
to the cvlinder heads. After corvecting anv faults,
or if fauults, or if nothing abnormal is found, rou-
tinue checking aceording 1o the instructions given
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Charging Pressitre '

The check on the charging pressure should be
preceded by a check on the high ne-load speed of
the engine.

Then connect a pressure gauge to the air pipe
between the compressor discharge and the intake
manifold. At maximum engine speed and load the
pressure must agree with the values given in the
graphs. Measure the charging pressure at maximnm
foad and r.p.m. It Is important to keep the engine
loaded at the maximum r.p.m. long enough for the
pressure to be built up in the intake manifold and
for steady conditions to be established. When the
reading is being 1aken for an engine fitted in a
truck, it is a good plan to run the engine at full
load and full throttle uphill while the engine speed
reaches the maximum rpm. for maximum lpad
relatively slowly.

The graphs indicate the charging pressure at
25°C, and the measured charging pressure must
thus be corrected, if the intake air does not have
this temperature when the reading is taken. Cor-
rected values corresponding to the temperature and
charging pressure readings can be obtained from a
table. If the corrected charging pressure is not
within the limits indicated by the graphs, the
reason can for instance be that the air cleaner is
clogged up or the compressor unit of the turbo-
charger ia dirty,

Note! The setting of the injection pump must not
be altered under any ecircumstances bevond the
prescribed values in order to adjust the charging
pressuge,

Mueasure the churging pressure

Radial and Axial Clearance

When measuring radial and axial clearance use
the dial indicator in accordance with the directions

Tvn T mar

The pasition of the contact point of the dial gauge in
measuring the radial clearance of the compressor end

Radial Clenrance of Compressor Fnd

Apply the contact point of the dial gauge to the
centre of one side of the locknut of the compressor
wheel. Push the compressor wheel against the con-
tact point and push the turbine wheel in the other
direction at the same time, Rotate the wheels slowly
to and fro until the lowest gauge reading is obtained
and note this reading or set the gange at zero. Then
push the wheels in the opposite direction, rotate
the wheels again as just described, and note the
lowest reading.

The difference hetween the two readings is the
otal radial movement of the compressor wheel,
Repeat the procedure several times before accepling
a final result,



|
Radial Clearance of Turbine Ko

Apply the contaer point of the dial gange to the
cemtre ol one ol the sides of’ the square exteasion
an the tarbine wheel, Thenjproeeed in the same
wav as when checking the vadial elearance of the
comprissor e, !

Psition of the conpaer poinit of the dind geuge in
sresarring the sudivd clegranee of e gerbive end

Axial Clearanee of Shafi

Apply the contuct point of 1he dial gauge to the
eapd ol the st on the iebine side, Push the shall
towarls the dind gauge as Far as possible. read the
qatime arl note the reading or set the instrument at
zern. Then pasho the shat't towards ‘the compressor

Position of the contuet point of the dial pauge in

side as far as possible, read the gange and note the
reading.

The difference Ielween the two readings gives
the axial clearanve of the shafl.

Cleaning the Compressor Unit with the
Turbocharger in Place on the Engine

If the corrected charging pressure is lower than
that indicated in the graph, even thongh the turbo-
charger has been passed free of fuults during the
above checks, the reason may he that the com-
pressor unit is «irty,

With the turbocharger remaining on the engine
the compressor unit can he cleaned as follows:

Take the compressor vover and the inlet cone out
of the turbocharget aceording 1o the insiructions
given under the heading “Dismauntling and Clean-
oY
in’™,

Clean the parts in white spirit or a similar deter-
gent fluid, '

Put the parts back and measurc the charging
pressure again according lo the instrnction under

“Checks”,

Dismantling and Cleaning

When the turbocharger has heen taken out of the
engine it is extremely intportant te protect the con-
nections lor the oil inlet and oil outlet. Use protee.
tive plugs.

Murk the compressor honsing

Preparations

Clamp the turbocharger in a vice with the tur-
bine side down. Lubricate the eight screws of the
turbine housing with penetrating oil or diesel fuel
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Put the long side of a ruler flush on the oil inlet
flange of the replacement core assembly and mark
the compressor cover at the lower edge of the ruler.
Then mark the external shield and the turbine
housing just opposite the marking on the com-
pressor cover.

i

Compressor Cover

The compressor cover is secured with screws
which are locked with lock plates. Knock down the
tabs of the lock plates and screw out the screws,
Then raise the compressor cover and apply a pair
of lock-ring pliers to the two end holes of the lock
ring. Compress the lock ring and remove it from its
groove.

%

Kemove the compressor cover, the lock ring and the gasket

Diffuser Ring

Model 3 No. 169300 (inlet cone and cempressor
cover in two units),

Remove the compressor cover. Remove the O-
ring, spacer ring and O-ring from the inlet cone.
Lift the inlet cone and locating washer up. Remove
the locating washer from the inlet cone. Remove
the lock ring and the gasket.

Model 3 No. 173738 (inlet cone built integral
with the compressor cover).

Remove the compressor cover including the inlet
cone, Remove the lock ring and the gasket.

Model 4.
Remove the compressor cover, Remove the O-ring
from the inlet cone. Lift the inlet cone up. If it is

I5

serling them under the inlet cone by the side of the’
dowel pins. Pry gently with the screwdrivers until
the inlet cone comes loose.

Turbine Housing

;.—.Knock down the tabs of the lock plates and

screw out the screws, Lift the bearing housing, with
the shaft, wheels and nozzle ring, straight up. 1f it
ts tight, two screwdrivers can be inserted, one from
each side, between the bearing housing and the
turbine housing and used to pry the bearing hous-
ing gently free from the turbine housing. Then
remove the external shield.

Noazzle Ring

If the nozzle ring is tight on the bearing housing,
a knifeblade or similar implement can he inserted
between the ring and the housing at various points
and used to pry the ring gently loose. When the gap
botween the ring and the housing is big enough, the
knife-blade is replaced by 1wo screwdrivers. Apply
them on opposite sides and pry gently, shifting the
screwdrivers round the periphery of the ring 1o
prevent it being distorted,

Carefully detach the nozzle ring

Replacement Core Assembly

The itern which now remains undismantled is
known as the replacement core assembly. If the
replacement core assembly requirés repair, it can
be repaired or changed. On repairing the replace-
ment core assembly, see “Reconditioning of the
Replacement Core Assembly”.

If the replacement core assembly is to be changed,
it is necessary to pack it carefully. The transport
container in which the new replacement core
assembly is delivered is also te be used fo
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Replucement Core Assembly

{leaning

Never use eorrosive cleaning detergents. Be care-
ful not to get cleaning agemt into the bearing
housing,

Wash and clean thoroughly all parts. Remove
softened deposits with a soft Tirush, plastie seraper
or compressed air. ]

Never usc a steel-wire brush or steel scraper.
Muke quite sure that the wheels do not knock
against anything and soffer damage Check care-
fully that all the wheel vanes are thoroughly
cleaned, since deposits left on them will upset
balance, ;

]
When cleaning the nozzle ring, check that it is
undamaged and that the vanes are not bent, so that
the openings between them have ehanged.

A nozzle ring with damaged vanes or with vane
spacings that are too siall must be changed.

i
Remove the oil strainer of the bearing housing
and inspect 11, Take great carée not to get impurities
into the lwarmg Imusmg If the strainer is conta-
minated, this is a sign of u lauh‘ in the filter system,
Change the filter inzert in the oil filter of the turbo-
charger, :
!

Assembly
Nozzle Ring

Clamp the turbine housing in a vice and put the
nozzle ring into the turbine housing by pressing it
straight dewn, If the flange: of the ring is lightly
deformed, it may be carefully corrected. If there is
much deformation, the correction must not be
carried out in the turbine housmg, the nozzle ring

Y

Turbine Housing

Position the external shield, Press the replace-
ment core assembly down into the turhine housing,

Use a ruler in the same way as wlen the marking
was carried out and check that the lower edge of
the ruler registers with the markings on the external
shield and the 1arbine honsing,

Use new lock plares and secure the hearing
housing to the rurbine housing.

Then lovk the serews with the lock plates,

Diffuser Ring

Model 3 No. 109300 (inlet cone and compressor
cover in two unitsh,

Put the inlet cone carefully on the compressor
wheel and measure the distanee from the emI ol the
inlet cone to the shaft end. See Fig, 282215, Note
the value, because it will he used later on.

262,885

Measure the distunce detreeen the end of the infer
cenee anted the sheft end

Fit a new gasket, 1.38 mmn (0.015”) thick on the
compressor housing and (it the lock ring. Fit the
localing washer aml ihe inlet cone. Muke sure that
the dowel pins come inte their holes. Pul a new
O-ring inio the inlet cone and it the spacer ring,
which must also be provided with a new O-ring,

See Fig. 282/240.

Fit the inler cone

1. (hring b aide washer




3132 Servire Master Manual Section
1.000. 1. 47. Diesel Engines

Model -3 No. 173738 (inlet cone built integral
with the compressor cover).

Put gently the compressor cover, including the
inlet cone, on the compressor wheel and measure
the distance hetween the end of the inlet cone 1o
the shaft end. N.B. When measuring this distance,
there must be no gasket between the compressor
housing and the compressor cover. See Fig. 282/247.
Note the value, because it will be used later on.

L= T4 i

Measure the distance between the end of the inlet cone

and the shaft end.

Fit a new gasket, 0.89 mun (0.035") thick, on the
compressor housing and fit the lock ring, See Fig.
282/248,

282/248

Fit the gusket and the lock ring

Model 4

Fit a new gasket on the compressor housing and
put the lock ring into position. Fit the inlet cone.
Make sure that the dowgl pins come into their

] P

halas Piit 8 new (hring intn g oranove an the nlat

Fir the diffuser ring

1. Lk ring 2, O-ring 3 Guoket

Compressor Cover
Madels 3 and 4

Fit the compressor cover and put the lock ring
into ils groove, Putl the screws and the lock plates
into position, without tightening the secrews. Put the
long side of a ruler on the oil inlet flange of the
replacement core assembly and turn the compressor
cover so that its marking {made during dismantling)
registers exactly with the edge of the ruler, Secure
the compressor housing.

Model 3

Measure the distance between the end of the
inlet cone and the shaft end. Work out the dif-
ference between the value ohtained and that obtain.
e under the heading “Diffuser Ring”™. Check that
the dilierence lies within the stated value.

Models 3 and ¢

Secure the compressor cover. Then lock the
serews with the lock plates, and place the turho.
charger on a beuch with the shaft horizontal.
Rotate the wheels by hand and check that they run
freely.

Fitting the Turbocharger onto the Engine

Check the intake line from the air cleaner and
replace it, if it is deformed or damaged,

Check that the inteke system is free from foreign
particles.

Chook that the onrine evhanet €velom 3 o {ran




Check that the oil outlet and oil inlet lines are .

not deformed. [

Check that the connection face of the turho-
charger to the exhaust mamfuld on the engine is
flat. Fit & new gasket on this' connection,

Fit the turbocharger onlo the engine.

Connect up the oil inlet line but not the oil outlet
line.

Connect the intake line from the air cleaner and
check all connections.

Connect the exhaust manifold to the turbine

Dismantling

Before recomditioning  the replacement core
assembly, check the radial and axial clearance, Sce
“Checks”. Note down these clearance values,
hecause they may be used later on when deter-
mining the wear.

Compressor Wheel
I

Put the replacement core aa,a(,mhh into the fix-
ture 87032, Undo the locknut (15, Fig. 282/230),

f
}
Linde the locknut of xhru.- compressor wheel

i

Put the pressing tool 87031 into the press. Place
the replacement core assembly, the turbine end
facing down, in the pressing tool. Use the press
drift 87035 to press the shaft out. Hold the turbine
wheel with one hand and press the shaft out.
wheel. Take care

housing. Use u new gasket and check that there are
no remaining traces of the old one,

Check that there are no restraining forces at
work on the turlocharger.

Turn the engine over with the slarting motor
without starting it until a steady stream of oil
flows out of the oil cutlet. Connect up the oil outlet
line.

Start the engine, ohserving the starting instruc-
tions applving to engines with turbochargers, and
check that all connections are tight.

Reconditioning of the Replacement Core As-
sembly,

Press the sfnft ont

Compressor Housing
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Put the replacement core assembly back again: -
into the fixture 87032, Loosen and remove the. . .

screws retaining the compressor housing. Remove
the compressor housing. Push with one finger the
pressure flange out of the compressor housing.
Remove the spring (21) from the reeess in the com.
pressor housing. Remove the thrust washer (23) and
the gasket from the bearing housing.

Thrust Flange

Remove the sealing rings (18) from the thrust
bearing.

Sliding Bearings and Thrust Washer

Put a finger through rthe thrust washer into the -
sliding bearing and pull the two parts out of the
housing,

DT

Remove the thrust washer and the sliding bearing

Place the bearing housing on the bench. Remove
the outer lock ring retaining the sliding bearing of
the turbine end. Use the lock-ring pliers 87030. Lift
up the sliding bearing and the thrust washer, if the
sealing recess in the bearing housing is not coated
with carbon. H that is the case, remove the two
inner lock rings, the sliding hearing and the thruost
washer from the compressor end.

Remove the sealing rings (18) from the shaft.

Support Plate of Nossle Ring

Remove the lock ring retaining the support plate
(11} and the internal shield (10). Lift the support
plate and the internal shield. In certain cases, these

J9

Remove the lock ring for the support plate of the
noszzle ring

il Strainer

Remove the lock ring, using a serewdriver, and
pull the oil strainer out.

Cleaning

Wash all the parts in an appropriate cleaning
fluid, Never use corrosive solutions. Make sure in
particular that the parts do not knock against each
other. Use only a soft brush, plastic scraper or com-
pressed air to remove deposits. A steel-wire brush
or steel scraper must not be employed for this pur-
pose. Make sure that all the vanes are cleaned care-
fully, because any remaining deposits will affect
the balancing. Clean carefully all the inner cavities
in the bearing housing, using compressed air. See
to it that the check pipe (25, Fig, 282/236) is well
cleaned.

Inspection

Compressor Wheel

Always replace a damaged compressor wheel. Tf
a vane has been distorted, the wheel is unbalanced
and. must not be used. When the vane profile has
fouled the diffuser ring, this can be due to worn
sliding bearings or too much dirt accumulation in
the diffuser ring. If the inlet edges of the vanes are
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|
into the turbocharger. Wear of the compressor
wheel rear side may have been caused by too much
dirt or wear on the thrust washer and on the sliding
bearings. "

]
|

"Turbine Wheel including the Shaft

Check that the sealing ring grooves are clean and
that the sides of the grooves are parallel, Check the
width of the grooves using the measuring tool
87063,

In case of excessive wear of the sliding bearings,
the turbine wheel can foul the turhine housing,
causing damage to the vanes, The same cause can
also result in the shaft fouling the bearing housing.
If such damages are found, replace the turbine
wheel, including the shaft. Check the scaling ring grooves

2,0 py=)
iy
<

3 :

5 16 17 18 19 8
1. Inlet cone with diffuser ri:ng 8. Bearing house 15, Lock nut ) " 22, Bearing flange
2. Compressor cover ' 9. Quter shield 16. O-ring 23. Thrust washer
3. Compressor wheel | 16. Inner shield 17. Shims 24, Lock ring
4. Compressor housing : 11. Support plate 18. Sealing rings 25, Check pipe
5. Gasket 12. Nozzle ring 19. Thrust bearings 26. Sliding bearings
6. Lock ring . ) ) 13. Turhine wheel with shaft 20. Sleeve 27. Thrust plate
7. Gasket . 14. Turhine housing 21. Spring 28. Lock ring
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The operattonal isturbances whiclh ocear most
often in respect of the turhine wheel, are caused by
particles, e.g. valve fragments or bits from the ex-
haust ducts, which penetrate inte the turhine, As
spon as such :la!]lage, presents itzelf, a lhoroug]],
investigatation of these parts will be made necessary,

When the shaft liameter has attained through
wear the minimum value, or when deep scratches
appear in thie bearing surface, replace the shaft.

Check the runout of the shaft in the indicator
87028, See Fig 282/241.

Check the rinowt of the shaft af the compressor

Thrust Flange and Thrust Washer

Wear on the thenst (lange  assembly and  the
thrast washer (23, Fig. 282/230) appears when the
axial clearance has become execssive,

In case of extensive wear of the sliding bearings,
the threwst bearing (19 may have fouled the com-
pressor housing, On discovering scratches on the
thrust bearing, replace it Cheek that the grooves
of the scaling rings in the thrust bearing are clean
amdd that the siles of the grovves are parallel. Use
the measuring ool 87063 to check the width of the
grooves. It the tin laver of the bearing flange (22}
has worn off, the bearing flange should be replaced.
IT the thrust MNange assembly is to be dismantled,
it will be necessary to balanee the rotor unit.

Fit the thrust flange to the shaft and place the
unit inte the imdicator 87028, Check the flange
runcut of the thrust bearing. See Fig. 282/242.

Check the flange runvut of the thrust bearing
Cheek the end runout of the thrust bearing, See

m

3 ]
R

T A

Check the end runout of the thinst bearing

N.B. When measuring the Thrust bearing flange
amd end runout, the reading is 1wice the actual
value,

Il oil leaks have heen Tound at the compressor
endd, check the radial runout of the thrust bearing
at the grooves of the sealing rings. Sce Fig, 2827244,

Choeek: the radial rinent of the thrust bearing ur
the prourves of the sealing rings

Rotor Unit

The rotor unit consists of locknue (15, Fig, 282/
225), compresszor wheel (3), turbine wheel and shaft
assembly (13) and thrust bearing (19). All these

Rotor unit

17 Shims
19 Thrust Learine

3. Compressor wheel
13 Turbine swlieel with <hafr



parts have heen halanced tiogether, and if one of

these parts is to be replaced, the whole rotor unit
must therefore be balanced.

On balancing the rotor unit, remave the bearing
flange (22, Fig. 282/236) and the sleeve (20) from
the thrust bearing.

Use the removing tool 87040 or 87041 to press
the sleeve off. Put the iwo halves of the removing
tool under the sleeve (20). Place the unit in the
annular reinforcement of the removing tool and
press on the end of the thrust bearing until the
sleeve comes free. See Fig. 282/222.

2/2/222

Press off the sleeve from the thrust bearing

Fit the thrust bearing, the shims and the com-
pressor wheel, Make sure that the marking on the
flange of the thrust.bearing and on the front edge

" of the compressor wheel point in the same direc-
tion as the marking on the shaft end. The setting
is important, and it must 'be carried out as accur-
ately as possible. Tighten the locknut to the torque
stated. The rotor unit can then be balanced.

|
}
Sliding Bearings

On dismantling the replacement core assembly,
the sliding bearings should always be changed. The
condition of the sliding bearings gives some indica-
tions about, ameng other things, the guality of the
lubrication. Wear of bearing inner diameter and
shaft discolouration are hormally due to insuffi-
cient oil pressure. Dirty loil generally entails the
greatest wear on the outer diameter of the bear-
ings. The omtward end of the hearings, which is
pressed by the oil pressure against the thrust
washer (27, Fig. 282)236), will lose its tin plating
even after a short period of operation. If there
should be tin on this front side, this is due to in-
sufficient oil pressure. The tin plating on the inner
end of the sliding bearing will last normally for
HY H ! 1hi worn off.

Bearing Housing

Bearing housing wear can be due to poor lubrica.
tion of the sliding bearings. This can he ascertained
by measuring the diameter of the hole. If the bare
is too large, replace the bearing housing. Check
the surface of the sealing hole. If the heole has
scratches or if the hole is too large, replace the
bearing housing.

Compressor Housing

Check whether there is ony damage in the hole
for the sealing rings. If scratches are found, and if
there are big seratches in the front side behind the
compressor wheel, replace the housing. Check also
the sealing ring hole for ovality. Put a fault free
sealing ring into the hole. Cover the ring hole, and
raise the housing towards the light. If any light gap
is then visible between the sealing ring and the
compressor housing, replace the housing.

Sealing Rings

Always replace the sealing rings.

Assembly

Observe the greatest possible cleanliness on as
sembling the replacement core assembly, Always
use new &ealing rings and gaskets. The rotor unit
must alwavs be re-balanced, if one of the rotor
unit parts has been replaced or if the inspection
hap indicated that some parts are out of halance.

Sealing Rings (at the Turbine End}

Put the sealing rings into the grooves without
extending them more than necessary.

Tt

Bearing Housing

Use compressed air to clean thoroughly the bear-
ing housing. See thal the check pipe is completely
free of impurities. Fit the two inner lock rings
(24, Fig. 282/236} without fouling the lole surfaces.
Make sure that the smooth face of the lock ring
faces outwards. Check that they are in the correct
position. .

Oil the sliding bearing of the turbine end and fit
it with the grooved end facing outwards. Fit the
thrust plate {27). Fit the lock ring with the smooth
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Fit the fock fings

Fit the inner shield (10), the support plate {11}
and the lock ring.

Fit the support plute and the lock ring

Fit the oil strainer and the lock ring
Secure gently the shaft in a vice. Provide the
shaft und the rings with a thin oil layer. Set the
sealing rings so as to obtain a half-turn spacing
between the ring gaps. Centre the rings. Place the
bearing housing (with the support plate of the
nozzle ring facing downwards) over the shaft. Do
not use excessive force, If the sealing rings do not
. 2 " ) L FoF .
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Lower gently the bearing housing over the sealing
rings on the shaft

Remove the unit from the vice and place it in
the assembly fixture. Make sure that the shaft does
not drop out of the bhearing housing,

0il the sliding Learing of the compressor end
and push it over the shaft into the bearing housing,
with the grooved end facing ountwards. Oil the
thrust washer and place it over the sliding bearing,
Put the thrust washer over the shaft so that its
smoolli face bears on the hearing housing. Lubri-
cate lightly the thrust washier.

Thust Flange

When the thrust flange assembly has heen dis
mantled, use the assembly tool 87033 1o fir the
sleeve (20). This will ensure that the sleeve gels into
the correct position. Always use a new sleeve,

Put the bearing flange over the thrust bearing
with the flange facing downwards. Place the unit
into the assembly tool 87133, Muke sure that the
intermediate ring of the assembly tool is located
correctly. Fit the sleeve {20) with the {lat face tur-
ned upwards. Fit the top of the assembly tool and
press the units togetlier,
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Use the snap gange 87038 or 87039 to check round
the slecve that it has got <inlto the vorrect position,

Choeel: the position of the slevve

Fit the sealing rings withoeut extending them muore
than nevessary. ’ .

Put the thrust.flange assembly on the shaft and
set it acconding to the punched-in markings on the
collar of the thrust flange and the shaft end. Nor-
mally, it s possthble to push by hand the thrust
hearing onto the shaft, However, under certain
cieenmstanices it will be necessary to use a press,
press drift 87036 or 87037 and support yoke 37034,

Raise the bearing housihg just enough to allow
the support yoke to be pushed in under the lock
washer and the assembly fixiure. Place the whole
unit in the press. Press the thrust flange on, using

the press drifi |

282/23%

Compressor Housing

Lubricate the sealing rings on the thrust bear-
ing and make zure that there is a half-turn spacing
between the paps. Put the spring (21) over the
hearing flange (22). Place the gasker (5) on the
bearing housing so that the hole in the gasket
registers with the oil outlet hole. Centre the seal-
ing rings. Fit the compressor housing so as to
register with the oil outlet hole and the bolt holes.
Make sure that the sealing rings do not creep out
of their grooves.

Fir the compressor housing

[ Sealing vings 4 Thrust washer
2 Spring 4. Guskat

N. B. Tt is essential that the compressor housing
is not turned after having pushed it over the thrust
hearing, il the thrust bearing is of a loose fit on
the shaft, 1 that ix <o, displace the thrust hearing
in relation Lo the shaft,

Put the washers and the spring washers into the
four countersunk holes in the compressor housing,
Insert the serews and tighten them evenly 1o the
torque stared,

Compressor Wheel

Before fitting the compressor wheel check and,
if necessary, adjust the position of the compressor
wheel on the shaft. Use shims (17} to carry out any
aljustment required.

Model 3

Put the shims over the shaft and fit whee] spacer
bloek 79025 or 790200 over the shaft. Screw the
locknut in and tighten it to the torque stated,

Measure hy means of a feeler gauge on both
siles, as shown by Fig. 282/249 or 282/250. On

S A I LPERL U T FETPRRS NS |
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Modell 4
Maodell 3, No. [69300
) , Check the distance between the wheel spacer block
Check the distanee between the wheel spacer block 79025 and the compressor wheel

and the compressor housing

Use shims to adjust the distance, if required.
Remove the wheel spacer block,

Models 3 and 4

Press lightly the compressor wheel onto the
shatt and check that the marking at the shaft end
and on the compressor wheel point in the same
direction.

Raise the unit just enoogh to allow the support
voke to be pushed in under the lock washer and
the assembly fixture.

Place the whole unit into the press. Press the

compressor wheel on, using the press drift 87036
or 87037.

Muodell 3, No. 173738

. Check the distance between the wheek spacer block 79020

and the compressor housing

If required, adjust the distance by means of
shims. Remove the wheel a spacer block,

282/

i by A
A,

Press the compressor toheel on

Moidel 4
Put the shims over the shaft and fit the wheel

spacer block 8$7061. Screw on the locknut and

tighten it to the lorgue stated. Measure on either Put the unit back again into the vice and remove

the support voke.
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Fighten thelocknne

b

1
Chieek that the axial and radial clearance is
withiin the wilmissible Jimits, See "Checks™.

For Turther assembly, see under "Repair Instriue-
T

Factors affecting the Service
Life of the Turbocharger

Foreign Particles

Tl size ol the vane spaecings in the nozzle ring
detesinines the vefoeily of the exhaust gas, which
i its e deteriines the speced at which the tur-
hine wheel vtz Trials hive shown that one par-
ticular vane spucing gives the best vesults. It is
therefore verv important nol te change the vane
h‘lmuilltf. :

The nozzle ring is designed to be able to with-
stand the pressure of the engine exhaust. However,
it cannol he made strong enouglt te withstand
foreign particles passing through the turbine wheel.
Even yery small particles have a hamnering effect
on the vanes; which can result in the reduction of

the spacing. ;

This reduction increases the velocity of the
exhaust gas amd with it the speed of the turbine
wheel. Overspeeding of the turbine wheel increases
hearing wear, and with excessive bearing slackness
the tarbine wheel serapes against the housing. This
tears metal from the vanes and results in aloss
of balance.

Wiaen the rltrbc)chargw" has Deen taken out of
the engine for any resson, the whole exhaust sy-
stent mmnst be checked over, including the exhaust
ports in the cylinder her.éd.\'. Remove all particles
which might luosen and get into the turbine.

o that it is free

{) 8

-

Air Cleaner and Intake System

A choked air cleaner or deformed intake line
may eause oil to be sucked past the seals and into
the compressor.

A smaller quantiy of air mav also be caused by a
choked air cleaner or intake svstem. This raises
the exhaust temperature and may cause cracking
of the turbine housing and bearing housing and
overheating of the bearings,

(il which penctrates into the compressor collects
on the walls and, together with dust, builds up a
thick coating, This also reduces the air supply to
the engine.

Lubricating Qil

The turbocharger runs at high speed, which
makes a good supply of lubricating oil to the be-
arings verv important.

The grade of lubricating oil and oil changing
are dealt with in the maintenance section of the
appropriate operator’s manual, _

1i the oil filter of 1the turhocharger becomes
clogged, the oil reaching the unit will not have
received any special cleaning, in consequence of
which the unit may be put out of function within
a short time. This risk s particularly serious, if
the main cleaner of the engine, the centrilugal
cleaner, should be out of action for any reason. The
sludge which will then appear in the engine will
be sulficient 1o clog the turbocharger filler very
quickly, with bearing damage as a result. It is there-
fore extremely important 1o Jook afler both wil
cleaning units according 1o the maintenance in-
structions.

Overheating

Excessive exhaust-gas temperature may he due
to excessive fnel supply and to the conditions
mentioned in the scetion hicaded "Fuel System™.

Alteration of the fuel supply with the object
of obtaining greater poicer entails ¢ great risk of
both engine and turbocharger breakdown. Fxtra
porwer obtained in this way can be very expensive.

Qil Leakage

Sealing rings of piston-ring type are used to
preveat oil trem leaking out of the hearing hous-
ing. These sealing rings do not scal against o1l under
pressure. However, owing to the fact that the oil
outlet line is of relatively large diameter, the oil
that passes the hearings can run back to the crank-
case withoul the occurrence of overpressure bet-
ween the hearings and the sealing rings. II the
outlet line is choked, the oil collects in the bearing
housing und is forced past the sealing rings. It is
therefrre vervy jmnartant to keen the outlet line
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If the air cleaner or the intake lines should
become choked, the engine does not get sufficient
air. This sets up an underpressure in the compres-
sor housing, and oil is sucked past the sealing rings
and into this housing,

If the engine is run idle or with sharp accelera-
tions for a prolonged period, a certain amount of
oil may leak past the sealing rings. This has no
appreciable effect on the oil consamption of the
engine but is nevertheless noticeable in the line
between the turbocharger and the intake manifold.
This is quite normal and should not be regarded as
oil leakage in the ordinary sense of the term.

Air and Exhaust Leaks

Even very small leaks in the line between ‘the
air cleaner and the turbocharger can give rise 10
heavy dirt accumulations in the compressor hous-
ing. They reduce the supply of air to the engine
and affect its performance. They also contribute
to a rise in exhaust-gas temperature, causing
overheating of both turbocharger and engine.

If the exhaust gases leak out hefore they pass
the turbine, the turbine wheel runs at a lower
speed. This in turn means that the compressor
wheel also runs more slowly, reducing the supply
of air to the engine.

In view of this, check thoroughly to see that all
gaskets are tight.

Excessive Fuel Consumption

A supercharged enginc usually operates with a
large excess of air. When the fuel supply is in-

1) N. B. This work should be done without the

n?

creased, the speed of the turbocharger increases,
and with it the air supply. This also increases the
power developed by the engine. However, the fuel
supply must not be increased, since a greater fucl
supply resulte in a higher exhaust temperature.
Excessive exhaust temperature not only causes
damage to the turhocharger but also leads to engine
damage, such as piston seizure, burned valves and
cracks in the cylinder heads. The increased com-
bustion pressure in the cylinders which results
from increased fuel supply may cause purely
mechanical faults, such as failure of the connect-
ing rods and crankshaft.

Scheduled Maintenance to
be Carried Out by Specially
Trained Personnel

Every 1,200 hours (60,000 km)
Check the charging pressure.
Clean the compressor sub-assembly.1)
Check for air, exhaust and oil leakage.

Repeat the check of the charging pressure.

Every 3,600 hours (180,000 km)

Complete reconditioning of the core replacement
unit.
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A. General D3 DS5 b7 D8 D10 DS10 DN DS 1%

Namber of cylinders 4 '4 6 ] 6 6 6 fi

Cylinder haore - mm 115 115 115 113 127 127 127 11

Stroke mm 125 125 115 125 135 135 145 143

Displacement Iitres 3:19 3:19 7.17 7.79 10.26 10.26 11.02 11.02

Compressinn ratio 15:1 16:) 17:1 172 16:1 16:1 16:1 16:1

Firing order 1.2-43 1-2-4.3 1-5-3-6-24  1-5.3-624  1.5-3-6:24  1.5.3-6-244  1-3-3-6-2.4  1-5-3-6-2-4
. Working principle $oatroke &-struke dstroke dstroke festroke d-stroke d-atroke d-stroke

Injection direct direct direct direet direct direct direct direct

Weight! kg approx. 518  approx. 5330  approx. 685 approx. 695 approx. B6) approx. 875 approx. 875 approx, Bh

Mux. spred, output and torque: see the pperalor's manual or service card for the engine in question.
I'The R01 version is exclusive of compressor, hydraulic pump, coulant and oil

D3
DS 3

D7
D8

D 10, D5 10,

B. Cylinder Heads D 11, DS 11

Valve timing Intake valve 11¢ B.'T.D.C.

opens 10° B.T.D.C. ° B.T.D.C.

closes 41° A.B.D.C. 40° ABD.C. 40° A.B.D.C.

Exhaust valve opens 43° BB.D.C. 46° B.B.D.C. 46° B.B.D.C.

closes 7° A T.D.C. 10° ATD.C. I” AT.D.C.
Dameter, head Intake valve 50 mm 54 mm
Exhaust valve 42 mm 44 mm

Position of intake-valve seat
tisert

Depth
Fillet radius

11.20—11.30 mim
Sharp corner

11.25—11.35 mm
Sharp corner

Recess for exhaust-valve seat

Depih
Fillet radius

11.20—11.30 mm
Sharp corner

11.25-—11.35 mm
Sharp corner

Valve guide, LD,

Intake valve
Exhaust valve

11.00—11.02 mm
11.06—11.02 mm

11.00-1102 rim
11.00-—11.62 mm

Valve springs

Number per valve

2

2

Rocker-arm shaft

Dutside diameter

21992196 mm

24.99—24 98 nun

Pushrods Diameter 14 mm 14 mm
C. Cylinder Block
Cylinder liners Type Wet, renewable Wet. renewable

Cylinder bore

Shims, thickness

115.000--115.020 mm  127.000—127.025 mm

0.20, 0.235, 0.30
NEO D75 i

0.20, 0.25, 0.30
050 D95 mra
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D. Crankshaft and R

iprocating Compoﬁents

Pistons | 07,08 D 11, D5 11
| . , P

Material i Light metal Light metal

Compression rings Nuu;ber per piston 3 3

Scraper rings 2 2

Crankshaft

Number per piston

Thrust washers

Thickness
Standard

Oversize 1
Oversize 2
Overlsize 3

Oversize 4

3.429—3.378 mm
3.5905—3.454 mm
3.556—3.505 mm
3.683—3.632 mm
3.937—3.886 mm

3.429—3.378 mm
3.505—3.454 mm
3.556—3.505 mm
3.683—3.632 mm
4.191—4.140 mm

Main-bearing journals

Dian:leter

Standard

Undérsize 1 (ground down by 0.25 mm)
Undf:arsize 2 (ground down by 0.50 mm)
Undersize 3 {ground down by 0.75 mm)
Undersize 4 (ground down by 1.00 mm)
Undersize 5 {ground down by 1.25 mm)
Undersize 6 (ground down by 1.50 mm)
F illei rading

Profile depth of bearing aurface

85.000—84.978 mm
84.750—84.728 mm
84.500—84.478 mm
84.250—84.228 mm
84.000--83.978 mm
83.750—83.728 mm
83.500—83.478 mm
4.7—4.3 mm

1 pm

101.598—101.620 mm
101.349—101.371 mm
101.097—101.120 mm
100.848—10C.871 mm
100.597—100.620 mm
100.348—100.371 mm
100.096—100.119 mm
5.2—4.8 mm

1 um

Width
Journal without axial guide
{No. 1,2, 3,5 and 6)

Journal without axial guide (No. 4)

. Yournal without axial guide (No. 1—6)

Journal with axial guide (No, 7}

42.00—42.20 mm
42.20—42.25 mm

47.00—47.20 mm
61.80—62.00 mm

47.20—47.25 mm

Crankpins

Diamieter

Standard

Undersize 1 (ground down by 0.25 mm)
Undf,;raize 2 (ground down by 0.50 mm)
Undersize 3 (ground down by 0.75 mm)
Undeérsize 4 ( ground down by 1.00 mm)
Undérsize 5 (ground down by 1.25 mm)
Undelrsize 6 (ground down by 1.50 mm)
Undersize 7 (ground down by 1.75 mm)
Undelrsize 8 (ground down by 2.00 mm}

75.000--74.981 mm
74.750—74.731 mm
74.500—74.481 mm
74.250—74.231 mm
74.000—73.98]1 mm
73.750—73.731 mm
73.500—73.481 mm
73.250—73.231 mm
73.000—72.981 mm

84.233—84.255 mm
83.985—384.005 mm
83.734—83.754 mm

' 83.485—83.505 mm

83.233—83.254 mm
83.983—83.005 mm
82.733—82.753 mumn

82.235—82.255 mm

Fillet radius 4.74.3 mm 5.2—4.8 mm
Profile depth of bearing surface 1 pm 1 pm
52.0—52.1 mm 59.0—59.1 mm

Width
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Injection pump
Prieumatic governor
" Centrifugal governor
Feed pump
Coupling
Injector
Nozzle
Holder

See type plate on the pump
See type plate on the governor
See type plate on the governor

DFP 37 S
FDC 6248240

BDLL 1508 6403
BKBL 975 661B

FP/K22 BC209/2
ZKG 25 7 4

DLLA 150 5204
KBL 112 $28/13

H. Fuel System D7 D10 DS 10
Make CAV Bosch Bosch
Injection jump Alt. T NR6G 75/206 PE6 B80 E410 RS1274/11  PE6 B95 E410 R51389/11
Alt. 11 — PE6 B30 E410 RS51434/11  PE6 B95 E410 RS1475/11
Pneumatic governor Alt. I GLIPE 27 EP/MZ 80 BA104 —
Al 1 — EP/MZ 80 BAll4 —
_ Al 11 — EP/MZ 80 BA117 —
Centrilugal governor  Alt, [ — — ROV 250—11006 B 338
Al 11 — — ROV 250—1100 B 367
Feed pump DFP 3/7 S FP/K22 BC209/2 FP/K22 BC209/2
Coupling ¥FDC 6248240 ZKG 257 4 ZKG 254 4
Injector
Nozzle BDLL 1505 6072B DLLA 150 S111 DLLA 150 5138
Holder BKBL 978 661B  KBL 112 538/13 KBL 112 523/13s
Fuel filter 2F 3A/12 R FJ/DWI11 Wil All6 FI/DWLL W11 All6
Pressure relief valve 7019239 C PVE 53 5 82 PVE 53 5 82
Alternatively — CAV 7019/239 C CAY 7019/239 C
Firing order 1-5-3.6-2.4 1-5-3-6-2.4 1-53-3-6-24
D8 D11 DS 1
.Make CAV Bosch Bosch

RQV 250—1100 B 378
FP/K22 BC209/2
ZKG 25 7 4

DLLA 150 S138
KBL 112 528,13

setting e setling s

Fuel filter 2FS 584 FJ/DWI11 W11 Alle FJ/DWLL W11 Allé
Pressure relief valve 7019j239 C PVE 53 S 87 PVE 53 5 872

Alternatively — CAV 7019/239 C CAV 7019/239 C
Firing order - 1.5-3-6-2-4 1-5-3-6-2-4 1-5-3-6-2-4

DS DS 3

Make CAV CAV
Injection pump See type plate on the pumyp
Poeumatic governor See type plate on the governor
Centrifugal governor See type plate on the governor
Feed pump DFP 3/63 DFP 3/64
Coupling Direct flange Direct flange
Injector

Nozzle BDLL 1505 6403 BDLL 1505X 4960M

Holder BKBL 975 661B BKBI. 975 661
Fuel filier F5 583 FS 583
Pressure reliel valve 019239 C 7019/239 C
Firing order 1-2-4.3 1-2-4-3
J. Turbecharger Ds 5 DS 10 ps1_
Nozzle ring marked “1407 “210”
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Adiustnfient Values and Tightening Torques

. DS, DS 5, D 10, DS 10,
B. Cylinder Heads ' D7.D8 P11, DS 11
Tighten the cylinder heads according to the instructions.
Torque ''50 % 101) 9 kgm 12 kgm
: 75 % 151) 13 kgm 18 kgm
full 191) 17 kgm 24 kgm
Valve elearance, cold engine Intake valve 0.352) 0.35 mm 0.35 mm
7 Exhanst valve 0.702) 0.45 mm" 0.70 mm
Angle of valve head _ Intake valve 29.5° 29.5°
Exhaust valve 29.5° 29,5¢
Diameter of valve seat ; Intake valve (dimension D) 49 mm 53 mm
; Exhaust valve (dimension D) 41 mm 43 mm
Angle of valve seat ~ Intake valve 30° 30°
Exhaust valve 39° 30°
Width of valve seat Intake valve (dimemsion A) 1.2—1.5 mm 1.2—1.5 mm
1.2—1.5 mm 1.2—1.3 mm

7 Exhaust valve (dimension A)

Distance between face plane of cylinder head and
valve head (dimeuasion B)

min. 0.7 mm

min. 0.7 mm’

illing temperature for valve seat inserts and insertion

drifts before the inserts are pressed in approx. —80°C approx. —80°C
Clearance between valve stem and guide max, 0.14 mm max. 0.14 mm
Height of valve guides above seating level of valve springs 25+0.25 mm 25+0.25 mm
The inside conical recess of the exhaust-valve guide
should face the valve head
Valve springs :
Outer: free length 66 mm 66 mm
| length with at
: least 48 kg load ~ 36 mm 36 mm
Inner: free length 59 mm 59 mm
. length with at
least 205 kg load 32 mm 32 mm

The more elosely wound end of the onter valve spring
should face the cylinder head ' '

Taside diameter of rocker-arm bushing (after pressing in)

22.00—22.02 mm

25.00—25.02 mm

Profile depth of bearing surface 4 4 pu

Two holes for the 6il passages must be drilled in the

rocker-arm bushing !

C. Cylinder Block

Fit all liners with the marking tarned to face the front

of the engine

Height above level of cylinder block 0.03—0.07 mm 0.05—0.10 mm
Max. permissible difference between dimensions read off at

two diameterically opposite points transverse to the engine 0,02 mm 0.02 mm
Max. permissible height difference for liners belonging to

the same cylinder head 0.03 mm 0.03 mm

1y Applies to D5—DS5—D8 with stud of harder material.
2y Applies to D5—DS5. !
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D3, DS 3, D 10,D5 10,
D7,.D8 D11, DS 11
Max. permissible deviation from parallelism in the cylinder-
liner flange 0.02 mm 0.02 mm

Wear

max. 0.35 mm

max. 0.35 mm

Ovality (with evlinder head fitted)

max, 0.05 mm

max. 0.05 mm

D. Crankshaft and Reciprocating Components
Pistons

Before removing or fitting piston pin, piston must be

heated to 100°C 100°C

Taper piston rings must be fitted with the marked side up

Piston-ring gap Top compression ring 0.5—0.7 mm 0.6—0.8 mm
Second and third compression rings 1.3--0.6 mm 0.5—0.7 mm

Axial play, piston ring

max, 0.25 mm

max. 0.25 mm

Connecting Rods
Murked from 1 1o 6, alternatively 1 to 4

The connecting rods must be fitred so that the numeral
markings can be read from the same direction as the
mumeral markings in the cylinder block

Big-cnd holts Length before tightening 1)
Lengih after tightening !}
Tightening torque

107.00—107.03 mm
107.22—107.25 mm
11 kgm

11 kgm

Piston-pin bushing Inside diameter (when pressed in)
Profile depth of bearing surface

42,051 —42.058 mm

2.5 pm

47.031—47.043 mm
2.5 pm

U Applies to D 7

Crankshaft

J".

Axial play {adjusted with throst washers at main bearing 7)

0.05—0.25 mm

0.09—0.29 mm

Bearing play (radial) Main bearings
Big-end bearings

0.053—0.112 mm
0.044—0.094 mm

0.058—0.126 mm
0.050—0.106 mm

Main-bearing nuts Tightening torque 21 kgm 29 kgm
Flywheel bolts Tightening torque 19 kgm 19 kgm
Before fitting, flywheel ring gear must be heated to 250°C 250°C
Vibration-damper

SCrews Tightening torque 11 kgm 11 kgm
Screw for vibration-

damper hub at front '

end of crankshaft Tightening torque 75 kgm 75 kgm
Screw for. flywheel .
ooy . 6 kem 8.5 kem
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|

D5,DS 35,
D7.D8

D 10, DS 10,
D11, Ds 1

Camshaft

Beélring play  Axial
: Radial bearing 1

; Radial bearings 2—4

0.10—0.25 mm
0.045—0.083 mm
0,030—0.079 mm

0.10—0.25 mm
0.045—0.094 mm
0.030—0.079 mm

Camshaft bushings
{when pressed in)

Inside dismeter Bearing 1

] "
Bearing 2

|
E Bearing 3 1)

68.200—68.230 mmm
68.100—68.130 mm
68.000—68.030 mm

68.200—68.230 mm
68.100—68.130 mm
68.000—68.030 mm

Bearing 4 60.000—60.030 mm  60.000—60.030 mm
Profile depth of bearing surface 2.5 um 2.5 pm
Before fitting, camshaft gearwheel must be heated to 106°C 100°C .
100°C 100°C

Before fitting, crankshaft gearwheel must be heated to

Tooth play (new engine) |

0.03-—0.09 mm

0.03—0.09 mm

F. Lubricating Systen;l

Qil pressure

1.5—5 kg/em?

L.5—35 kg/em?

Relief valve to he set 1o 5 kgfem® with engine warm and

running at

2,400 r.pm.

2,200 r.p.mn.

Nuts for rolor cover of centrifugal cleaner

First make (inger-
right, then give half-
turn with wrench

First make finger-
tight, then give half-
turn with wrench

Oil-pan holts

Tightening torgue

3 kgm

5 kgm

Oil' pamp bushings
{pressed in)

| . .
Inner diameter Bearing 1
Bearing 2 .

Bearing surface profile depth

19.075—19.100 mm
19.075-—19.100 nun

1907519100 mm
19.075 —19.100 mm

Bearing 1 d pm 2 um :
Bearing 2 4 pm by .
G. Cooling System |
Thermoslat Muét be completely closed at 74°C 74°C .
Mu%t begin to open at max. 77°C 7700
88°C awed

Mu%t be completely open at

Water pump

Distance between plane of pump
housing and impeller (new pump)

(.3—1.2 mm

1.3—1.2 mmn

Fan belts

' 3
When belts are correctly tensioned,

moderate force between generator and
fan should e suffice to deflect them

approx. 10 mm

approx. 1) mm

Anti-freeze

See directions in
operator’s manual or
gervice instructions

See directione i
operatlor’'s manual or
service instruclions

Proportion of emulsifying cutting oil added to coolant

N.B. Cutting oil must not h:e added to the anti-freeze

23 %

23 o

1} Does not apply to D3, DS5. ;
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H. Fuel System D7 D10 DS 10
Injection pump Setting 33° BT.D.C. 1) 25° B.T.D.C.
Control-rod opening, max. mm 12+0.5 2) 2)
Coupling Retaining screws '
Tightening torque kgm 2025 . 20-25
Feed pressure (measured in fuel chamber of
injection pump) kg/em2  0.6—0.8 0.6—0.8 0.6—0.8
at max. r.p.m. and load kg/cm? min. 0.2 min. 0.2 min. 0.2
Pressure relief valve Opening pressure kg/ecm?  aprox. 0.5  aprox. 0.5 aprox. 0:5
Pressure pipes Inside diameter mm 2 1.7 2
Cap nuts Tightening torque kgm 1.5—2 1.5—2 1527
Injectors Opening pressure on inspection kg/cm? 175—185 175—185  200—210
when zetting kg/cm?2 180185 180—185  205—210
Nozzle Hole diameter mm 0.29—0.31 0.28-0.30 0.34—0.36
Needle lift mm 0.25—0.30 .20—0.28 0.35—0.43
Solex B mm w.g  200--230 215—245  140--160
Retaining nuts Tightening torque kgm 1.0 1.0 1.0
R.p.m. of engine No-load idling r.p.m. 450500 450—500  450—500
High no-load r.p.m. 2650 3) 2450 3) 2450
Max. load r.p.m. 2400 2200 2200
D8 DN DS 11
Injection pump Setting mm 30° B.T.D.C. 28° B.T.D.C.25° B.T.D.C.
Control-rod opening, max. 1) 1) 1)
Conpling Retaining screws kgm
Tightening torque 2.0—-25 20-25
Feed pressure (measured in fuel chamber of
injection pump) kg/em? 0.6—0.8 0.6—0.8 0.6—0.8
at max. r.p.m. and load kg/em? min, 0.2 min. (.2 min. ¢.2
Pressure relief valve Opening pressure kgfem? approx. (.5 approx. 0.5 approx. 0.5
Pressure pipes Inside diameter mm 1.7 1.7 2
Cap nuts Tightening torque kgm 1.5—-2 1.5—2 1.5—2
Injectors Opening pressure on inspection Kgfem2  135—145 135—145  200—-210
when setting Kg/em2  140-—145 140--145  205—210
Nozzle Hole diameter mm 0.29-0.31 0.32—0.34  0.34-0.36
Needle lift mm 0.25—0.30 0.35—0.43 (.35-0.43
Solex B mm w.g 200—230 215—245  140—160
Retaining nuts Tightening torque kgm 1.0 1.0 1.0
r.p.m. of engine No-load idling r.p.m. 450-—500 450—500  450—300
High no-load r.p.m. 2650 3) 2450 3) 2450
Max. load r.p.m. 2400 2200 2200

1) Bosch PE6 B80 E410 RS1274/11 28° B.T.D.C.
Boach PY.6 B80 E410 RS1434/11 30° B.T.D.C.

2) See the figure stamped on the pump or the
appropriate Service Bulletin,
3y Wiath the damper device out of action.



f

K8

|
|
|

D3 DS 5
Injection pump éetting 30° B.T.D.C. 25° B.T.D.C.
Control-rod opening, max. mm 1) 1)
Feed pressure (measured in fuel chamber of
injection pump) | kgfem2 - 0.6—0.8 0.6—0.3
at max. r.p.m. and load kgiem?  min. 0.2 min, 0.2
Pressure relief valve Opening pressure kg/em? approx, 0.5 approx. 0.5
Pressure pipes Inside diameter mm 1.7 1.7
Cap nuts Tightening torque kgm 1.5—2 15-—2
Injectors Opening pressure on inspection kg/em?2 135---145 135145
when setting kg/em? 140 -145 140—145
Nozzle Hole diameter mm 0.290—0.31 0.29—0.30
' Needle lift mm 0.25—0.30 0.25—0.30 .
Solex B ’ mm w.g.  210—240 200230
Retaining nuts Tightening torque kgm 1.0 1.0
R.p.m. of engine No-load idling r.p.m. 500--550
High no-load r.p.a. 2650 2) 2630
Max. load r.p.m. 2400 2400 .

1} See the figure stamped on the pump and the appropriate  2) With the damper device out of action.
Service Bulletin, :

J. Turbocharger f DS 5 DS 10, DS 1
Charging pressure - as per diagram as per diagram
Wear limits Radial clearance of turbine
wheel mm max. (.53 i max, (.58
Radial clearance of compressor
wheel' mm max, 0.53 max. 0.58
Shaft axial clearance mm 0.10—0.15 0.10—0.15
Total Ishaft runout in '
V-block mm - max. (.010 max. (.020
Thrust bearing ’ .
Axi'latl runout on flange mm max. 0.005 max. 0.005
Axial runout on the
opposite end mm max. 0.005 max. 0.005
Radial runout at sealing
ring grooves mm max. 0.012 max. 1.G12
Bearing housing hole at
bearing positions mm max. 19.10 max. 22.28
Shaft idiameter at bearing :
- positions mm min. 14.252 min. 17.425
Setting values Distarllce between wheel
spacer block and compressor
housitllg mm 1.0 0.46—0.56

Distance between inlet cone
and compressor wheel:

Turbocharger No. 169300 mm 0.43—0.79
Turbocharger No. 173738 mm 0.35—0.66
Admia:ssible unbalance gmm max. 1.44 max. 1.44

o . . I
Tightening torques Screws for compressor

housixﬂg kgm 28 2.8
Screws for compressor cap kgm 08 0.3
Screws for turbine housing kgm 1.6 , L6

Lock nut for compressor _ :
wheel kgm 2.1 4.1
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Corrected charging pressure (p) based on measured charging pressure and temperature of intake air.

Measu'red Temperature of intake nir in °C
charging
presaure | —20 —15 10 —5 0 +5 +10 +15 +20 425 430 +35
0.20. 0.16 0.16 017 0.17 0.18 Q.18 0.19 0.19 0.20 0.20 .21 0.22
0.30. 0.23 0.24 0.25 0.26 0.27 0.27 0.28 0.29 0.30 0.30 0.31 0.32
- 0.40 0.31 0.32 0.33 0.34 0.35 0.36 0.37 0.38 0.39 0.40 0.41 0.42
.50 0.39 0.40 0.41 0.42 D.44 0.43 0.46 0.47 0.49 0.50 0.51 .52
0.60 0.46 0.48 0.50 .51 0.52 0.54 0.55 0.57 0.58 0.60 0.62 0.63
0.70 D.54 0.56 0.58 0.59 0.61 0.63 0.65 2.66 0.68 0.70 0.72 0.73
0.80 0.62 0.64 0.66 0.68 0.70 0.72 0.74 0.76 0.78 0.80 0.82 0.84
0.90 0.70 0.72 0.74 D.76 2.79 0.81 0.83 0.85 0.88 0.90 092 0.94
1.00 0.77 0.80 0.82 0.85 0.97 0.90 0.92 0.95 0.97 1.00 1.02 1.03
. 110 0.85 0.58 091  D9s 0.96 0.99 1.02 1.05 1.07 1.10 113 116
1.20 0.93 0.956 0.99 1.02 1.05 - 1.08 1.11 1.14 1.17 1.20 1.23 1.26
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Limits for corrected chiarging pressure (p) lor
Type DS10 and DS11 lengines witls Popmns

? kpjem?
1.2

Intake air lcmp:e-raluru RN

11

1,0

09

0.8

07

0.4

N

0.5

0.4

‘\
\\\\
\

AN
\

0,3

i R

L"

, -
r
02 o

k|

1

0

1200

"~
Lo
(=
[

1400 1600 1800

E Continaous duty

- .
I 3 Idernigtent i
-

2:94

riin.

Limits for vorreeted chrping pressie s tas
Type- DS engines (with imtercooler)

P kpfem?

Intake wir temperature - 2570

1.2

11

1.0

0.9

0.8

.07

04

0,5

0,4

I L
L7

i -

0,3
0.2

0.1

B

e

- —
o1 !

l

0

1200

1800 2000

|
i
1400 1600 |

" - !
Continuous duaty

180 1P (SMMT 16800 rpan

T Intermittent duty
U onnm ET 1 ST L0000 w11

2200
rlmin.

Limits lor correeted eharging pressure (p) for

P kpfzm?

12
11

1.0
0.9
08
0.7
0.6
05
0,4
0.3
02
0.1

U

Tvpe: DSIT engines with B-pump
Iretabe war lemperature - 2570

.

’l
-
”’ / .—‘F"I
L~ ._,-'"_..-
.
/

[t i

1200

1400 1600 1800 2000

:I Continunns daly

77 T heterminent duy

Lowitt- Loe coceected clucging pressure (p) for

Typer 5D engines (with iutercooler)

P kp{cm?

1.4

hl

1.0
0.9
.8
0.7
0.6
05
0.4
0.3
0,2
01

0

Intake air temperature --25°C

\

827220

3

1200

1400 1400 1800 2000

Coutinuous duty

205 HLPL (SMMT 1RGO v,

2200
rfmin.




Mzt Service Master Manual Section

5000, 1,67, Diesel Engines K11

Limits for corrected charging pressure (p) for
Type DS5 engines
Intake air temperature +25°C
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Tools

Tools Generally Used at

the Vehicle Repair Place
Lotated In fixed Places In D3, DS 5, P10, DS 10,

tho Warkshop D7.D8 D11, DS 11

A_. General No. Pos. No. Mo, Pos. No, Closs

Haoisting tool for engine D5, D35 ...... 87065 — ~ = 1
Haisting tool for engine .............. 87910 © 1 87910 1 3 ,
Fixture for removing and fitting the !
starting motor ..........iiiiiiniiiarann — — 87395 2 3
Fixture for removing and fitting the
engine on LB vehicles ................ . — — 87135 3 3
Starting motor wrench (24 mm gap) for

. L75, L76 and LB76 ., ................ ~—m — 87140 4 2
Starting motor wrench (24 mm gap) for
L3 and L 76 ...oovinvninnniaanne, . - = 87146 5 3

. B. Cylinder Head

Polygon wrench for advancing the cylin-
der head nuts below injectors (24 mm
FAPY ., — — 871712) 6 2
Polygon wrench for advancing all the
cylinder head nuts (21 mm gap) ...... 87132 6 - - 2

H, Fuel System x== et
Check tool for contrel rod opening, (r_;__—@
CAV pump, 855, .o cvviannnirerinnnns 87165%) 7 2 u
Check tool for control, rod opening,
Bosch pump of B design, ass. .......... - - —Yy 8 2
Check tool for control rod opening,
Bosch pump of P design with smoke ‘
Tiiter, @85 . .vevereresosoiiinans - 79005%) 65 1 _ S
Check ool for control rod opening, . 7 8 g
Bosch pump of P design without smoke

. limiter (for combination with 79005) .. — — 79000%)2) 73 1

Drive roller for tachometer (centrifugal - R iﬂ
BOVEIMOLE) o tvvuiaretneannnecaeeasnsnna — — 87241 9 1 ! I —
: 11

: |
. J. Turbocharger g == -

Air pressure gauge with connecting pipe
for measuring the charging presure on
DS engines ... — —_ 87226 10 3

Tools Used in Unit Repair

Room Only

Located at Fixod Plucoes In the Unit

Repair Reom

A. General :
“Surte” trestle {made by Surte Mek.

Verkstads AB, Surte Sweden) .......... —1 1 =1 11 —

Fixture for “Surte” trestle ............ —1) 12 ~1) 12 —

1) We do not supply the actual wol.

2} The tool is new and has nol previously been
recommended for work at any other unit.

3} The tool is supplied against special order only.
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J. Turbocharger !

These tools are new and have not bheen
. I
recommened previously for W'{)rk at

any other unit ._............... berenes
Tool set for turbocharger, including
Nos. 87027—87041, complete .. S
Packing for tool set, turbocharger .... ..
Indicatig tool, wrbocharger -........,

Detail drawing for 87028 ....... L.
Lock ring pliers, turbocharger, models
Jand 4 ... PP
Assembly fixture, turbocharger, models
Jand 4 ..o eirieas
Supporting yoke, turbocharger, ‘models
Jand 4 ... et
Pressing tovol, ! turbochurger, models 3
and 4 ... o0 oo, AP SN
Assembly tool, pressure flange sléeve on
turbacharger, models 3 and 4 ..........
Pressing drift, dismantling of turbochar-
ger, models 3 and 4 .., ., .. R
Pressing drift, pressure flange of tur
bocharger, model 3 ..... ... P
Pressing drift, pressure flange of tur-
bocharger, model 4 ....... P
Snap gauge, turbocharger, mm]el 3.
Snap gauge, turbocharger, model:4 .. ..
Dismantling tool, pressure flange sleeve
of turbocharger, model 3 ..... .. e
Dismantling tool, pressure flange sleeve
of wrbocharger, model 4 ..............
Wheel spacer block, turbocharger, model
3 of earlier design .............0.. .0
Wheel spacer block, lurbocharger,lnodel
3 of later design ... ..o,
Wheel spacer block, lurhocharger, mo-
del d oo et
Measuring tool, piston ring grudvcﬁ in
turbocharger, models 3 and 4 ........

DS 3

Nao. Pos. Na.

87026
87027
87028
87029
87030
87032
87034
87031
87023

87035

87036
87038

87040

79025

19020

87063

%

T

18

19

80

82

84

86

87

89

DS 10, DS 11
No.  Pos. No, Closs
87026 — e
87027 —_ -
87028 4 1
87029 —_ —
87030 —
87032 75 1
87034 76 1
87031 71 1
87031 78 1
87035 79 1
— — 1
87037 81 1
— — 1
17039 83 1
— — 1
87041 85 1
— - 1
—_ — 1
87061 88 1
87063 89 1




132§ Service Master Manual Section

4.000. 1. 67.  Diesel Engines K135
igcuted an Teo! Pone! ot Work D5, DS 3, D10, DS 10,
Bench In Uelit Repair Room: D7.D8 D11, DS 11 )
B. Cylinder Head . '
Drift for removing valve stem keys ... 87736 13 87736 13 3
Scruping tool for valve guide (exhuust) 88287 14 88287 14 2
Valve and valve sest gauges, set .. ... .. 87905 15 87616 15 1
VYalve seal gauge (exhaust) -......... 87931 16 81617 6 — ,
Valve seat gaage (intake) ........... §7940 17 87618 17 — i
Valve gauge ................. ... ... 87941 18 87619 18— I
Valve spring compressor .............. 87407 19 87506 19 2 + 16 %
Thread-cutting 1aps, sealing plugs with e
oversize M46X 1.5, M52X%1.0 .......... 23 66 2)3) 66 —

Touwl, replucement of injection sleeves,

SEL L 870597) 61 87059%) 67 1 ME
. Thread-custing tap, M28x1.5 87050 69 87050 69 e

Puller hody und puide bushing ........ 87057 68 87057 68 —

Screw, nut und washer .. .. ..., ... 87058 70 87054 0 — ‘ v

Fiting drift ... . BT6 N 87056 1 — : ]

Mitling tool for valve seat, set oo ..., 1)%) 90 1y 9 — ﬂ & " # “

D. Crankshaft and Reciprocating
Components

Drify for fitting piston pin ............ 87822 20 87362 20 3

F. Lubricating System

Sleeve for nat of oil pump idler gear- . .- . —

wheel stubeshalt ... 87360 2! 87360 21 1 *
e ———— )
(. Cooling System 70 o
:rooved sleeve for shaft nut .......... 87531 22 87531 22 1
Puller for fan hulby .................. 81527 23 87527 23 2
Puller for impeiler ... ... 47501 24 87501 24 1 @ ﬁ ;
Deift for fitting inner sealing ring ...... 87402 23 87402 ~ 25 1 X J- g f ‘[].
() Drift for fitting coolamt sealing ring ... 88248 26 88248 26 2 2 ” e 25 26
Drife for liting outer sealing ring ... 87526 27 B7526 21 2

Tools Generally Used at
Unit Repair Room Press

Located on Tool Panel close to the
Unit Repalr Room Press

B. Cvlinder Head

Drift for removing valve guide ..., ... 8796l 28 87961 28 3

Drift for [ning valve seat insert

(exhaust) ..., 87341 29 g3 29 1 8 g
brift for lining valve seat insert (in- 5 13
wke) oo 847342 30 87344 30 1

Drift for fitting valve guide ........... 87423 31 87620 31 1 g a
- Drift far fitting cocker arm bushing ... 88091 32 87474 32 3

8

1y The tool is sup.plied by AB AGB, Luntmakargatan 25,
Siockholm, Sweden, No. 8-227-8V.
2) The tool is new and has not previously been

recommended for work at any other unil.
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|

!
D. Crankshaft and Remprocatmg
Components i

Drift for fitting piston pin pushing ..., 88121 33 87475 33 1
|

F. Lubricating System

|
|
|

Drift for fitting oil pump buahl 87361 34 87361 34 3
Tools Used both at Vehicle

Repair Place and in Unit DS, D55, D10,Ds 10,
Repair Room ' b7,D8 D 11, DS 11
Located on Tool ‘l‘mllev i No. Pos. Neo, No. Pos. Mo. Class
A. General

Tool for removing sealing ririgs and

BaTings «vvvreennnnenennn b, 87596 35 B7546 35 2
Stud wrench for sealing plugs [ ....... 87536 36 87536 36 1
B. Cylinder Head

Puller for injector sealing washer .. .. 87125 7 87125 37 2
Hoisting tool for cylinder head ........ 87401 38 B7060 39 3
Hoisting tool for cylinder head, D5, D85

Torque wrench for injectors ... ..., 87529 40 87529 40 2
C. Cylinder Block

Puller for eylinder liner ...... R 87627 41 87627 41
Spare yoke for 87627 .......... e — - 87150  —

Stud extension ................ e 87312Y) 42 874992) 43
Check tool for cylinder liner seat ... .. — - 87210 44
Straightedge for dial indicator ._...... 87198 45 87198 45
Slesves for pressing down cylinder

liners, set (87493 comprises one 87494

and one 87626) .. ... .. ... . e 874151 46 87493 47 1
Adjusting reamer for eylinder liner scat,

uss., excluding feeding wol ... ..., 87392 43 87175 48 1
Spare knife for 87175 ........0........ — — 87179 —_ =
Shims for adjusting reamers, set of 20 :

shims (0.03, 0.05, 0.10, and 020 mm) . 87207 44 B7207%) 49 1
Feeding tool for adjusting reamers .... —_ - 87185 50
Assembly tool for cylinder liners ...... 87424 51 B7521 51 1
D. Crankshaft and Reupmcatmg

Components i

Assembly tool for_rear oil deflector .. 87200 52 87290 52 1
Puller screws for flywheel ...l ... .. 87368%) 53 87368%) 53 2
Assembly tool for [lywheel casilng ...... 87508 54 87508 54 1
Drift for fitting flywheel ball liearing .. 81310 55 B1510 55 3
Piston ring compressor ...... fewvmennes 87718 56 87629 56 1
Gauge for piston ring gap, set (0.3, 0.5,

0.6, 0.7 and 0.8 mm ........ Teveenan 87147 57 87147 51 2

|

1) The 100l No. comprises the tool quantity required.
2} The tosl No. cumpnseu arie mol anly.
34 Onp set af shims is included in No. 87175.
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E. Timing Gear

Sleeve for screw of vibration damperhub 87519 58 87519 . o8
Puller for vibration damper hub ...... 87665 59 87665 59
Thrust pad for 87665 and 87358 ....... 87663 &0 87663 60
Drift for finting vibration damper hub 87509 61 87504 61

57 ] %

Puller for camshaft and pump shaft e )
Gearwheels (only comshaft for D5, DS5) 87359 62 87359 62 1
Tools for maintenance of the pump gear ) .

wheel D3, D85 ...................0oess 1) { J— —_ - 1
Tools for maintenance of the pump .

gearwheel ............ .. reaeaas teaean 87019 — —_ = 1
Puller for crankshaft gearwheel ........ 87358 63 87358 63 1

1F. F. Lubricating System

) Wrench for oil plug (18 mm gep) .... 87823 64 878238 64 —
Wrench for oil plug (19 mm gep) .... - 87202 -64 87202- 64 —

62 63 . _ o4

@
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Maintenance instructions

for diesel engines

Py Types D5, DS5, D8, D58, D11, DS11 and DSI 11

These insteactions deal with operation and maintenunce of engines.
. Special instructions are also valid for marine engines and generator
sets which are to be found in the corresponding engine manual sec-
tion. If you follow them, and carefully study the directions given,
your personal attention will ensure that the engines are always in
good condition.

AB Scania-Vabis has an extensive network of service workshops,
which from the trade expert aspect can take care of your engine. The
personnel at the Scania workshops have received a thorough basic
training through service master manuals, films, service bulletins,
special instructions and through our service school.

Therefore in case of need always seek the advice of an aunthorized
Scania-workshop when your engine requires servicing or repair. Here
will be found the necessary special tools and original spare parts.
These workslhiops have considerable interest in carrying out first rate
work for you.

The design data and specifications contained in this manual are
not binding, and we reserve the right to make without notice any
. alteration we consider advisable.

AB SCANIA-VARBIS

JI74E
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General

Type Reference

For information concerning engine references and Classification Society please see Service Master Manual
Section "Diesel Engines”. In all correspondence state the type of engine and the engine manufacturing

number.

Generator Set

The type reference of a diesel engine contains the most important data.
Example: GASI11.05. The significance of this is:

GAS
I

11
—05

—01
-2
—03
—04
—05
—06
—07

1 O T T T I T |

Generator set with supercharging

Intercooler

Displacement, litres

The wet design according to the following:

With sheet-steel canopy

Without sheet-steel canopy

Stand-By Set

Transportable

Marine

Marine emergency desi

Auxiliary power plant for 1000 hours operation
without maintenance. -

GENERAL
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Running instructions

Running-in Period

When the engine is put into vse, and when it has
been run for about 50 hours, there are a number
of checks and adjustments to be carried out in ad-
dition to the normal periodical maintenance. One
reason for this is that gaskets will give somewhat
after a period in service. Accordingly, these steps
should also be carried out after the engine has heen
reconditioned. (See the section headed “"Mainten-
ance”).

Running a Diesel Engine Indoors

If the pack is to be run indoors, due attention
must be paid to our instructions concerning such
matters as air intake, exhaust pipes and the tem-
perature in the machine room.

Running at a Site High Above Sea Level

When the engine is dispatched from Scania-Vabis
the injection pump is set in such a manner that
the maximum fuel charge delivered corresponds to
the air supply at a partienlsr air pressure, ag 2 rule
the normal air pressure for places up to 500 metres
ahove sea level.

For places higher up, which have a lower nominal
pressure, the setling of the injection pump will
need o be altered. This alteration must he carried
out by diesel-irained personnel.

Daily Inspection before Running
Oil Level

Check the engine oil level with the dipstick on
the right-hand side of the engine {looking from the
flywheel end). The il level must be hetween the
level marks on the dipstick. If the oil level is be-
low the lower mark, oil must be added, Always use
oil of the same type and viscosity as that already
present in the engine. (Se "Periodical Mainten-
ance”, point 2}.

Coolant Level

Screw off the radiator cap (heat exchanger} and
check the coolant level. Only pure water contain-
ing glycol or cutting oil should be used. After tapp-
ing up with water, the glycol content or soluble-oil
content should be tested and if necessary adjusted.
{See "Periodical Maintenance”, point 4).

Fuel Supply
Top up diesel fuel as required.

Starting and Stopping the Engine

When starting the generator set see also "Supple-
mentary to Maintenance Instructions”.

1. Disengage the engine if it has clutch or reverse
gear.

2. Open the cock between the fuel tank and the
engine, if there is one. If the tank is sited lower
than the injection pump and the engine has at
any time been difficult to start after a period of
disuse, this can usunally be cured by bleeding the
fuel system. (See "Periodical Maintenance”
point 5.)

3. Turn on the main swilch of the elecirical sys-
tem. The main switch must not afterwards be
turned off before the engine has stopped as da-
mages can occur to rectifiers and regulator.

4. Engine with marine cooling system: Open the
sea-waler circuit bottom valve,

5. Put the switch on the instrument panel in po-
sition *On”. i

6. Check that the warning lamps on the instrument
panel light up.

7. Starting the engine:

Engine without starting interlocking button:

Depress the starting button and release it when
the engine starts.

Ingine with starting interlocking button:

Depress the starting button and interlocking
button until the engine starts. Release the start-
ing button. Keep the interlocking button de-
pressed anti] the ensine lubricatioe oil oaooooag

RUNNING INSTRUCTIONS
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Warming Up the Engine

Allow the engine if possible to idle at a moderate
speed for a few minutes. After running with low
load at a moderate speed for a minute or so, let the
engine work under a light Joad and a moderate
speed until it has reached its normal running tempe-
rature (70—90°C). Make use, of the radiator blind
or curiain if available.

The generator set should inever be operated at
a speed below low idling 700 rev/min. The coupling
between the engine and gemerator may then be
damaged. !

{
!

Starting in Coid Weather :

Tu cold weather, starting can be facilitated if the
cold start device is engaged}after full throttle has
been made, )

1. On Bosch injection pump it is located on the
front end and is engaged by the loop provided
lever arm heing [olded to one side.

Cold Start Bosch

2. On CAV injeciion pump it is engaged when the
stop arm is pulled out:

On engines with antomatic monitoring connected
to the stop magnet the interlocking button shall be
kept depressed when the cold start is engaged.

If the engine is provide:d with cold start magnet
ice s engared automatically when

Cold Start CAV

N.B. If the engine is equipped with turbocharger
the engine speed should not exceed 1200 rev/min
during the first 30 seconds after the engine has
started. By. doing so it is assured that the turbo-
charger receives sufficient lubrication before it is
brought np 10 high speed.

The starter motor and batteries should not be
overloaded. If the engine does not start at the first
attempt, wait for a minute or so before trying again.
This pause between atlempls at starting is necessary
1o prevent the starter motor from becoming too hot
and to give the batteries a chance to “get their
hreath back™

Stopping the Engine

Let the engine run without load for a few minutes
to ensure cooling. Stop the engine by pulling out
the stop lever. The lever must be left in “stop”
position until the next start. Put the ”On-off”
switch in the "Off” position. If the engine is fitted
with a stop magneto, the engine is stopped by putt-
ing the "On-Off” Stop switch in the "Stop™ posi-
tion. When the engine has stopped the selector is
released, wherupon it will automatically return to
the "Off™ position where it should be left until the
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If automatic monitoring is fitted the engine is
stopped by depressing the stop button.

If, for example, batterv voltage should not be
available for stopping with the stop magnet, emer-
geney stopping can be eflected by moving the stop
lever on the injection pump to the rear.

Emergency stop lever

Turn off the main switch. X
Shut the fuel valve if such valve 1s available.

Automatic Monitoring

If the engine develops a failure so that the alarm
bell begins to sound or the engine stops, one of the
following monitors may have closed the circuit to
the alarm bell or stop magneto.

1. The temperature monitor closes if the tempera-
ture of the coolant rises to approx. 93°C or app-
rox. 100°C if cooling system has pressure cap.
The monitor returns automatically to operating
position when the coolant assumes operating
temperature. The monitor is screwed into the
rear right-hand part of the rear cylinder head.

2. The oil-pressure monitor closes if the oil pres-
sure in the engine lubricating system goes below
1 kg/em?.

The monitor returns automatically to eperating
position when the oil pressure goes ahove the
value just mentioned.

The momitor is located on the central section of
the lubricating oil cleaner.

3. Speed monitor.

For monitors in the generator set electrical system
see also "Supplement to Maintenance Instruections™.

SCANIA =

Operation
Keep the Instrumenits under Observation

While the unit is running, check the instruments
now and then to make sure that everything is work-
ing.

With the engine warm the oil pressure must be
max, 5 kg/em? and min. 1.5 kg/em?. If the oil press.
ure goes below 1.5 kg/em? while the unit is runping,
the engine must be stopped at once and the cause
investigated. But there is no risk if the oil pressure
goes below 1.5 kg/em? at speeds below 800 rev/min.
as long as the pressure rises above 1.5 kgfem?® when
this speed is exceeded.

The oil-pressure warning lamp comes on when
the oil pressure goes below 1 kg/em?2 and is intend-
cd as a warning signal if the oil pressure should
suddenly disappear.

Check the ammeter to see that the generator is
charging. If the discharge warning lamp comes on
while running, the cause should be investigated and
the fault put right as soon as possible.

The coolant temperature must be between 70 and
90°C.

The temperature is controlled automatically by a
thermostat. If the temperature does not remain
within the stated limits, this should be corrected
without delay.

On engines equipped with intercoolers there is a
small hole (0.2 mm) drilled in the lower rear sec-
tion of the intercooler. Check that the water does
not leak out through this hole down in the small
cup which is placed beneath the hole. If this is the
case the cooling assembly of the intercooler must be
investigated for leakapge. If leakage is revealed the
cooling assembly musi be replaced immediately.

Operating the Friction Clutch

Operate the friction clutch with the control lever.
When the lever is in the forwared position the
clutch is engaged: when it is in the rearward posi-
tion the clutch is disengaged. Operate the clutch
with fitm movements. The engine speed should be
below 800 r.p.m. when the clutch is operated.

Check that there is a relatively powerful resistan-
ce in the control lever when the clutch is moved to-
wards the engagement position.

When the clutch goes in mesh a distinet elick
ghould be heard. If the contrel lever moves top
easily the clutch must be adjusted. {See “periodi-
cal maintenance” point 18). For Operation of Ma-
rine engine see zlso "Supplement to Maintenance
Instructions™.
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Action after Operation

{For marine engine and generator set see also
"Supplement. to Maintenance Instructwns”)

Fill up with diesel fuel, l)ut {irst wipe off the
area round the {iller hole. Use 4 funnel with a filter,
and rinse it out first. If lhere'w a risk of freezing
the cooling system should be !drained, unless it is
filled with anti-frecze coolani, (See “Periodical
Maintenance”, point 8).

For checking the running time of the engine or
power pack there is an hour-meter mounted on the
left-hand side of the timing-gear casing.

'

P I
Hour-meter

For engine with marine cooling system also applies

Close the bottom valve of the sea-water circuit.

Freexing risk: Open the diain cock in the sea
water circuit. Loose the screws that hold the cover
sccurely on the sea-water pump a couple of turns,
so that the water remaining between the vanes on
the impeller flows out. Otherwise the water in the
pump may freeze and cause fractures on the vanes
when the engine is started.

Sea-Water Pump

Engine with intercooler:

Empty the intercooler of sea-waler by opening
the drain cock which is located on the sea-water
piping straight under the intercooler.

rmitram K e b s B

Thp Dram Cock of the Intercooler
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Important: Reverse Running

The operating principle of the diesel engine is
such that reverse running can oeccur in certain cir-
cumstances. 1f the engine is loaded in such a way
that the speed is forced considerably below the
normal low idling speed and then disengaged, there
is a risk that the engine may reverse its rotation.

Should reverse running occur, stop the engine
al once as follows:

If the engine is equipped with a stop magnete
and an "On-Off” stop switch, put this switch in the
"Stop” position and keep it there until the engine
has stopped.

The engine must not be given any throttle while

0 it is being stopped. ‘
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Maintenance

For Maintenance of Marine Engine
and Generator Sets see also "Supple-
ment to Maintenance Instructions™.

Running-in Perlod

On engines that are ready to go into service as
delivered, the maintenance points listed below are
all that need be done during the running-in period.
For other engines, it is necessary to see in addition
that instructions in "General Instructions for In-
stallation of Scania Engines” are observed. Some
caution should be observed during the - first 100
hours after the engine has gone into service. The
operator should avoid wsing the full output or run-
ning the engine at excessively high speeds, and
ahove all he should avoid heavy and continuous
loading. {t is alse important 1o let the engine reach
ronning temperature (70—90°C) by running it at
moderat speed under a light load, if ir is started
from cold.

A certain amount of care for a further 100 hounrs
petiod is always advisable,

Oil Changes during the Running-in Period
AFTER 10 RUNNING HOURS

Change the engine oil. (See "Periodical Mainten.
ance”, point 2).

AFTER 50 RUNNING HOURS

Change engine oil. {See "Periodical Mainten-
anee”, point 2).

Servicing after 50 Running Hours

Engine.

Check the tensioning of the fan belts. (See "Pe-
riodical Maintenance™, point 1).

Tighten the cylinder-head nuts.

Adjust the valve clearance.

Clean the centrifugal cleaner. {Se "Periodical
Maintenance”, point 6).

Clean the air cleaner. (See “Periodical Mainten-
ance”, point 3).

Check that the engine suspension is in good con-
dition. Check and if necessary tighten the retaining
serews of the engine suspension.

Tighten the retaining serews of the injection
pump and the screws of the pump counpling.

Tighten the screws of the intake and exhaust
manifolds,

Tighten all nuts and screws belonging to side co-
vers and casings,

Tighten the screws of the oil pan,

Check 1he 0il cooler for tightness.

Check and if necessary tighten screwed connec-
tions and hose clips, and check the lines listed he-
low for leakage and damage:

Lubricating-0il lines

Caolant lines

Fuel lines

Intake system

Exhaust syslem

Engine oil pan

Injection pump and regulator sea-water lines
(Marine Cooling System)

Check the content of seluble oil or ethylene gly-
col in the engine cooling system. {See "Periodical
Maintenance”, point 4).

Drain the hottom sludge out of the main filter.
Clean the prefilter and bleed the fuel system. (See
"Periodical Maintenance”, point 5).

Change the oil filter of the turhocharger. (Sce
"Periodical Maintenance”, point 12).

Check the charge of the batteries, the level of the
electrolyte, and the cable connections on the hatte.
ries to see that they are properly greased. {See "Pe-
riodical Maintenance”, point 14 and 15).

Check that the instrument lighting and all swit-
ches are in working order.

Check the corrosion safety bars (Marine Cooling
System). {Sce "Periodical Maintenance™, point 9).

Check the high idling speed.

Check the low idling speed.

Check the stop and speed levers.

FRICTION CLUTCH

Grease the bearings of the clutch and the mo-
ving parts of the clutch mechanism. (See "Periodi-
cal Maintenance”, points 16 and 17).

Check that the clutch plates do not slip and that
the lever remains in the engaged position.

MAINTENANCE
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Periodical Mcllintenance which can be Carried Out by the Operator

The daily inspection which the operator must carry out before, during and after running is described as
part of the running instructions. For maintenance of marine and generator sets see also “Supplement to

Maintenance Instructions™, |
i

5 Every | Every | Every | Every | Every
oe 50 | 100 | 200 | 600 | 1200
point houwrs | hoors | hours | hours | hours

Check and if necessary adjust the vee-belt tension ................
Change oil in the engine ............cooeiveriniiiieieiaiannan.
Clean the air eleaner ....... ... ... . ... 0 it iiann,

"Check and if necessary adjust the soluble-oil or ethylene glycol con-
Eent ...l e e et e e e

Drain the bottom sludge out of the main filter (Bosch), clean the
prefilier and bleed the fuel system .................. e

Clean the centrifuga:l filter ... .o

*1)

B W N =

&

7 | Lubricate the coolant pump (fresh water cirenit) ................
8 | Flush the cooling system {fresh water circuit) ....................
9 | Check the corrosion safety bars (Marine cooling system) ..........
16 | Clean the sea-water circuit (Marine cooling system) ..............
11 | Lubricate the compressed air start motor (alt. equipment) ........ 1)
Tighten the hose clamps on cooling, heating and intake system ....
Tighten the exhaust pipe screws .........c.0oooiiiiiiiranin s,
Tighten the injection pump fixXing sCTEWS ......e.ooievinoonans,
Tighten the screws to drive coupling in the injection pump ........
Tighten screws and nuts to engine mounting ................... e

.2}

.3}

Turbacharger |

12 | Change the oil filtel:' of the turbocharger ........................
13 | Make a check for air, exhaust and oil leakages ....................

Engine elactrical equl'pment
'

14 | Check the electrolyie level in the batteries ...................... d
15 Clean the batteries, cables and cable terminals and check the state
of charge ... ... ... . e [ETRETI

Friction clutch

26 | Lubricate the release bearing3) .......... ... i,

17 | Lubricate the locating and support bearings of the clutch and the
' moving parts of the clutch mechanism5)8)

18 | Adjust the clutch' .......... R R 1)

L 7)

1y If the engine oil sump (capucity 31 litres) has side covers the il exchange period can be extended to 200 hrs. If the engine
has oil sump and separate lubricating oil tank {(common capacity approx. 180 litres) the oil exhange period can be extended
te 1,000 hrs.

*} Or every six months.

?) Or every year.

1) The inter al is adapted according to operating conditions and circumstances.

5) Do, not use grease conlaining molybenum disulphide.

) If the clutch support bearings do not have a special Iubricating nipple they do net require maintenance.

T) Applies to support bearings ?n marine engine installations.

J
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Engine

1. Check and if necessary adjust the veeibelt ten-
sion
If the vee-belts are properly tensioned it should
be easy to push them in about 10 mm. Il adjust-
ment is required the finger guard must be re-
moved and the generator unfastened. Tension
the vee-belts by moving the generator outwards.
When the belts are correctly adjusted, make the
generator tight and replace the finger goard.

Separate tensioning pulley device

2. Change oil in the engine

The oil is drained out from the bottom of the oil .
pan. Is is advantageous if the oil can be drained
off immediately after operation, when it is hot
and easy-flowing,

The drain plug, which is fitted with a magneto,
must be cleaned at the time of an oil change.

Engine equipped with oil main pump:

Pump out the old oil with the hand pump on
right-hand side of engine. The 1wo-way cock
shall be tarncd so that the marking faces oppo-
site the hand pump and the line from the engine
oil sump.

Checking the vee-belt tension

If the engine is equipped with a large generator,
the vee-bell tension must be adjusted by means
of the tensioning pulley. First slacken the nut in
the centre of the tensioning pulley. Then adjust
the belt tension with the setting screw. Then
tighten the nut in the centre of the tensioning
pulley.




C4

Metal covered unit

Drain the oil out through the extension pipe on
right-hand side of umit.

lsaa/aoT

Fifting pipe

/228

1500

Extension pipe 3 Clean out the air cleaner

Filling:

Fill up with oil through the filling hole in one
of the valve covers or through the oil filling
pipe on the engine crankcase ventilating pipe.

Air cleaner of oil buth type

1 Cover 2 Ojl reservoir
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Release the snap catches (4) and lift off the co-
ver (1}, and take out the filter insert (2), Discard
the old oil and the dirt. Wash the oil reservair
{3) oui with diesel fucl.

Wash the filter insert clean. Allow it to furn out
and then if possible blow it clean with compress-
ed air. Direct the air jet against the underside
of the insert, since the dirt would otherwise be
blown farther into the filter insert. Fill the oil
reservoir with oil up to the level mark. See that
gaskets under the cover and under the insert are
sound.

The oil reservoir must not be filled with
otl abouve the level mark.

Use oil of the same type and viscosity as in
the engine.

Never detach the cover of the air cleaner
while the engine is running.

Check and if necessary adjust the soluble-oil or
ethylene glycol content

We recommend the addition to the coolant of
2—3% of a soluble oil, which gives good protec-
tion against corrosion.

This recommendation does not apply if anti-

freeze (glycol) is used. The soluble-ail content

is ehecked as follows:

a. Drain off about half a litre of coolant from
the warm cooling system and pour 98 cm?3
into a 100 cm? measuring eylinder.

b. Add one tespoonful of common salt and
shake the measuring cylinder well to dissolve
as much salt in the liquid as possible.

¢. Let the solution stand for 15—30 minutes at
room temperature so that the oil is comple-
tely separated {rom the water.

d. The quantity of oil above water surface,
measure in cm?, gives the oil content as a
percentage.

e. Throw away the test coolant from the meas-
uring cylinder, and top up the cooling system
as required with water and soluble oil.

SCANIA

5.

f. If the soluble-oil content is found to be low
without any obvious cause (water losses, etc.),
it may be that the cooling water has proper-
ties which break down the emulsion, Check
through the filter tailpiece of the radiator
that the water surface is not covered with a
thick layer of separated oil. If it is, the cool-
ant must be changed.

Concerning grades of soluble oil, see section
headed "Diesel Fuel, Lubricating Oil and
Coolant™.

Drain the bottom sludge out of the main filters
{Bosch}. Clean the prefilier (Bosch). Empty the
sludge from the fuel tank and bleed the fuel

system.

Main Fuel Filter (Bosch)}

The dirt collected by the filter inserts is shaken
down by the engine vibration and accumulates
in the lower part of the filter housings. It ia
removed by screwing out the drain plugs in the
bottom of the housings. The fuel in the main
filters will then flush out most of the deposited
dirt. '

Lo
i, .
279505 %

P

Dhrain plugs on main fuel filter




|
Fuel Prefilter (Bosch) |

To clean the prefilter, which is mounted on the
feed pump, undo the knurled nut, swing the
bail aside and take the filter canister out down—
wards. Wash the wire gauze in diesel fuel. Tn-
time the gasket, which provides the sealing bet-
ween the filter canister and the pump housing,
hecomes so hard that it no longer seals properly.
It must therefore be changed in good time so as
to prevent air from penetrating the fuel systemn.

222/381

Prefilier on feed pump
1

Fuel Tanlk

When the strainer in the fuel tank is to be clean-
ed the amount of fuel remaining in the tank
should be so little that it can be discarded when
drained off. Serew out and clean the drain plug
with the tank filter.

Bleeding

When the above service points have been attend-
ed to, the fuel tank must be filled and the fuel
system bled. Bleeding' is important, since air
hubhles in the diesel fuel cau upset operation
and make starting impossible. Bleed the system
as follows:

]
CAV |
L. Open one of the bleeder screws on one of the
parallel connected mam filters and work the
hand pump of the feed pump until bubble-
free fuel flows out at the bleeder screws.

3, Then bleed the injection pump by opening
the bleeder screw on the pump and working
the hand pump of the feed pump until bubb-
le-free fnel flows out. Close the bleeder screw.

CAV tnjection pump
1. Bleeder screw 2. Fecd pump

BOSCH

Unscrew the knurled handle on the feed pump.

Pull the handle up and down, by doing so the

pump will hegin 1o operate.

Bleed the injection pump according to point 2

above. Screw on the feed pump handle. N.B. .
The handle must only be tightened by hand.

flosch injection pump

o - .
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Reversible Fuel Filter
(Additional Fgquipment)

1. Reverse turn
2. Draining plugs
3. Bleeder valve

Only one filter is connected according to the fol-
lowing:
Position A:  Filter 2 connected

filter 1 can be bled
Position B:  Filter 2 connected

filter 1 can be cleancd
Position C: Filier 1 connected

filter 2 can be bled
Pozition D:  Filter 1 connected

" filter 2 can be cleaned

Regularly remove dirt and water by screwing
out the filler draining plugs. Change the filter
ingerts aceording to the interval which operating
conditions allow,
If operating disturbances occur during function
carry out the following:
1. Connect the unused filter by putting the re-
verse turn in position “cleaning” for the fil-
ter used.
Change the insert in the filter used.
Put the reverse turn in position “bleeding”
for the exchanged filter. Bleed the filter hy
opening the bhleeder valve on the upper side
of the filter holder. Close the valve when
bubble free fuel (lows out.
N.B. Bleed the filters regularly so that they are
always ready to be put in service.

@ o

SCANIA

6. Clean the centrifugal cleaner

Centrifugal filter

Screw off the nul that secures the top cover of
the cleaner and remove the cover. Then lift out
the rotor assembly. Carefully scrape off the de-
posits on the rotor walls using 4 knife or similar
tool. If the layer of dirt hecomes more than 10
mm thick between each period of cleaning we
rckommend eleaning more often. Wash the rotor
in diesel fuel.

Change the sealing ringg, if necessary.

Put the sealing rings in their correct positions,
Turn the cover of the rotor assembly until its
marking arrow comes opposite the correspond-
ing marking on the rotor housing.

The cover is then pressed down {irmly against
the housing and the nuts tightened with the
fingers as far as possible. Afterwards tighten the
nuts additionally by giving them half a tun
with wrench,

After fitting the rotor assembly and the cover
of the centrifugal cleaner, check to see that the
rotor assembly runs easily, as follows: Start the
engine, run it until the oil is reasonably warm
and then stop it. Check at once, by listening with
your ear close to the cleaner, that the rotor as-
sembly is spinning — it produces an unmistak-
able humming noise. The rotor aszembly should
normally rotate for at least onc minute after the
engine is stopped.




Ca
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Lubricate the coolant pump

Lubricate with roller-bt%aring grease. Avoid
using excessive quantities or applying the grease
with excessive pressure, since this would entail
a risk of damaging the sealing rings in the pump.

T ¥
DS

Lubricating nipple of coolant pump

i
Flush the cooling system

It glycol is used in.winter, it is good praclice to
flush out the cooling system of the engine, when
putting in and draining off the glycol. The cool-
ing system ie provided with a drain cock located
in the lower part of the radiator or in the engine
block above the starter motor.

After draining out the coolant, flush the system
until nothing but pure water emerges from the
drain cock or cocks,

Check the anii-corrosion anodes
{marine cooling system)

In the sea-water circuit there are anti-corrosion
anodes located. They prevent galvanie currents
from attacking the material in the heat exchang-
ers and intercooler,

e e e e s o)




Engine Master Manual 3174 E

Operators’ Manual for Diesel Engines

Before the anodes are screwed out for check the
bottom valve of the sea-water circuit shall he
closed and the water drained oul from the sea-
water cireait. Screw off the anodes and examine
them by caretully scraping them with a knife or
by gently tapping them with a hammer. If they
crack or are deformed new shall be put in. If
rusting on the anodes is allowed to go too far a
small hole is exposed in the plug which the
anode is screwed in. Through this hole water
will then seep out,

10. Clean the sea-water circuit

11,

{marine cooling system)

Preparation:

1. Close the bottom valve.

2, Empty the sea-water circuit (See "Measures
after Diriving”™.)

3. Empty the (resh-water cirenit {See point 8)

Hent Exchanger

Remove the heat exchanger from the engine.
Screw off the anlicorrosion anodes and put
plugs in the holes. Seal the outlet opening on
the heat exchanger. Aflterwards place the heat
exchanger on right edge and fill it with a solu-
tion of 20 percentage by weight caustic soda
{sodium hydroxide} and water. Allow the heat
exchanger to stand two days with this solution,
flush it clean afterwards with water andjor
steam.

Intercaoler

Serew off the anti-corrosion anodes and put a
plug in the hole for the lower anode. Screw off
the feed and exhaust pipes. Seal the inlet open-
ing on the intercooler. Fill up with a solution
of 20 percentage by weight caustic soda and
water. Allow the intercooler to stand two days
with this solution. Flush it clean afterwards
with water and/or steam.

Lubricate the compressed air starter motor
{optional equipment)

The compressed air starting motor has three
lubrieating nipples. Lubricate regularly with
nonfreezing lubricant.

SCANIA 2

Turbocharger
12. Change the oil filter of the turbocharger

13.

Remove the old [ilter. Then fit by hand the
new filter as follows:

Oil slightly the rubber gasket of the filter.
Tighten by hand the filter until the gasket leans
on the contact surfaces.

Tighten further the filter halft a turn.

Start the engine.

Check that the [ilter is tight.

2207349

O filter of turbocharger

Make a check for air, exhaust and oil leakages

Start the engine. Check the connections bet-
ween the turbocharger and the intake manifold,
between the intake manifold and the engine,
and between the air cleaners and the turbo-
charger. Check that all gaskets are sound. Make
a careful check on the cxhaust system, parti-
cularly in respect of the connection to the tur-
bhocharger and the connections to the cylinder
heads. Check that no oil has got out into the
compressor cover or into the compressor wheel.
Check that the connections are tight at the oil
inlet and outlet of the turbocharger,




Engine Electrical Equipn_‘lent

]
N.B. Never loosen the battery cables when the
engine is in motion and never connect them
up incorrectly.

14. Check the electrolyte level in the batteries

Serew out the plugs and, check the level of the
electrolyte in all cells. Top up with distilled
water so that the level is 10—15 mm above the
plates. \

15. Clean the batteries, cables and cable terminals
and check the state of charge

Clean the cable terminals and the terminal
bolts and check that the terminals are securely
tightened. Then smear them with vaseline or
an equivalent. Check that state of charge of the
batteries using a hydrometer. In a fully charged
battery the density of the electrolyte will be
1.28. If it has fallen to 1.20 the battery must be
sent for recharging. Normally, however, the
engine’s own generator should keep the batte-
ries sufficiently charged,

RS
RS
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Special care must be taken in winter to see that
the batteries do not become discharged. Even
—20°C or so is enough to freeze the electrolyte
in a flat battery, which is thereby ruined.

Friction Clutch
16. Lubricate the release bearing

Lubricate the release bearing with heat-resis-
tant roller-bearing grease through the front fub-
ricating nipple on the outside of the clutch cas-
ing.

17. Lubricate the locating and support bearings of
the clutch and the moving parts of the clutch
mechanism.

Lubricate these bearings with heat-resistant
roller-bearing grease through the rear lubricat-
ing nipple on the shaft stub. This nipple is
located either behind the bearing housing on
the shaft or in the end of the shaft.

F o

—— Coemn e W w_ e -

Lubricating nipples of friction clutch

1. Lubricating nipple of release bearing
2. Lubricating nipple of locating bearing
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18.

The need for lubricating the support bearing
varies depending on operating conditions. The
support bearing does not function during ope-
ration but only when the cluich is released. A
3 ¢m? quantity of grease is in general sufficient
at each lubrication. If a longer period of idling
occurs often with the clutch released, a larger
quantity of grease should be applied.

Do not use too much grease. If grease gets in
onlo the friction discs the ability of the cluteh
to transmit the drive is impaired and the fric-
tion discs will have to be changed.

On certain clutches, the lubricating uipple in
the free shaft stub is replaced by a lubricator.
Serew the threaded top of the lubricator in-
wards. This forces grease to the bearing. Re-
plenish the lubricator with grease as necessary.
Grease also, when necessary, the bearings of the
release shaft in the release fork. Lubricate the
moving parts of the clutch mechanism with a
few drops of oil.

Adjust the clutch

If the clutch slips or runs hot or if the lever

will not remain in the engaged position the

clutch needs adjustment. It should be carried
out as follows:

1. Remove the inspection cover.

2. Expose the clutch.

3. Turn the clutch until the retainer of the ad-
justing ring can be released.

4. Turn the adjusting ring clockwise, seen
from behind, until the lever encounters
strong resistance when it is moved towards
the engaged position. If the adjusting ring
cannot be screwed in far enough to make
the clutch pull properly, the clutch plates
are worn and will need to be changed.

5. Put the clutch in neutral and check by turn-
ing the driven shaft, that no snatching or
jerking can be felt.

6. Put the inspection cover back on and run
the unit to check that the clutch is correctly
adjusted.

SCANIA =

Adjustment for the clutch

A new clateh needs several adjustments before
the cluteh plates are worn in. Tt is thus quite
normal to have to adjust the clutch two or
three times at frequent intervals when it is new
or when new clutch plates have been fitted.

Electrical Welding on or by Engine

N.B..When carrying out electrical welding on

_or close to the engine all cables on the charg-
ing regulator and the batiery cable terminals
must be disconnected.

Periodical Maintenance which should be
carried out by diesel-trained personnel

Every 600 hours or once every six mounts, which-
ever is the earlier

Check the charging pressure of the turbocharger.
This applies only when the crankcase ventilation
discharges next of the air filter.

Check the feed pressure and change the filter
inserts if necessary (Bosch).

Change the main filter inserts of the fuel system
(CAV).

Check the injection pump setling,

Check before the winter season that the control
rod goes into cold start position.

Check and adjust if necessary low and high idling
speed.

Check the temperature and oil-pressure monitors.




Every 1200 hours or once a .year, whichever is the
earlier '

Check and clean the turb'ocharger according to
the current recommendations.

Clean the oil strainer in the oil pan.

Cheek the valve clearance:

Check the injectors. ‘

Check the injection pump and governor.

Check the starter motor, generator and charging

regulator.

Check the thermostat and the coolant thermo-

meter,
Every 3600 hours

Recondition completely the turbocharger.

Diesel Fuel, Lubricating Oil and Coolant

Diesel Fuel

Characteristics

Requirements

Test method'

Solid impurities
Water content
Sediment content
Density at 4-20°C
Cetane number )
Flash point {Pensky-Martens)
Viscosity at 4+20°C

Pour point

Distillation:

Temperature giving 90% distillate by volume
Carbon residue, Ramsbottom (10 9 dastillation
. residue)

Ash content
Sulphur content !
Corrosion :

none

Max. 0.05% by vol.

Max. 0.01% by weight
0.82—0.86 grams per em?
Min. 45 )
min. +40°C2)

2.0—6 ¢St

Summer max. —10°C
Winter max. —25°C°

Max. +340°C

Max. 0.2% by weight
Max. 0.01% by weight
Max. 0.7% by weight
Not more than 1 on the
corrosion scale

ocular inspection
ASTM D 95
ASTM D 473
ASTM D 1298
ASTM D 613
ASTM D 93
ASTM D 445
ASTM D 97

ASTM D 86
ASTM D' 524
.ASTM D 482
_ASTM D 129

ASTM D 130

1) Latest issue applies

2) To classified vessels the flash point shall he minimum
+ 65,6°C, whereby higher valwes of the minium kquid
temperatures can be permitted.

[
Lubricating Oil l

Always use oil of an estahhshed brand.

Under mormal operanng conditions we recom-
mend oil designated ”Supplement 17,

Under exceptionally severe operating conditions,
where this oil does not glve satisfactory operating
results, oil designated ’Senes 3" should be used.

f
For engines with a turbocharger, "Series 3” lubri-
cating oil must elways be used.

The oil must also have a smtable viscosity, which
should be chosen with regard to the ambient tem-

Use SAE 10 W

Use SAE 30

in temperatures below

—10°C

Use SAE 20 (SAE 20W) in temperatures belween

—10°C and +10°C
in temperatures abave
+10°C

Never use flushing oil in the engine. This is be-
cause of the rigk that this oil may fail to withstand
the high bearing pressures in the engine leading to
the hreakdown of the oil film and the destrnction

-
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Qil Caparcities

D3, DS5 11 litres
DE, D58 16.5 litres
M1, DS11, bsIll 20 litres

If the engine has an oil pan with side covers, the
pan will hold 31 litres. If the engine has oil pan but
geparate lubricating oil reservoir-it will hold app-
rox. 180 litres.

Coolant
Adding Cutting Oil

The conditions in the engine cooling system are
guch that there is a risk of rust and cavitation at-
tacks. This is because the coolant readily attacks
the metals it comes into contact with, and in some
cases it can cause severe damage within a short time.
For this reason it is necessary to reduce the severity
of the attacks as far as possible by adding an anti-
corrosive agent to the coolant. Protection against
corrosion is obtained by adding 2—3% by volume
of an soluble oil.

Some suitable grades of soluble oil are given
below.

BP Energol SB 40
Caltex Radiatortex

Esso Kutwell 40

Gulf Gulfeut 51 A
Mobil Qil Solvac 2

Nyniis Skiirolja AK 85 X
Shell Donax C

Castrol Cooledge

Adding Ethylene Glycol

During the cold season we recommend the use of
Ethylene glycol as an anti-freeze in the engine cool-
ing system. When glycol is used as anti-freeze, cutt-
ing oil must not be used as an anti-corrosion addi-
tive, since foaming would otherwise be liable to
occur. To suppress corrosion the glycol must con-
tain anticorrosion additives (inhibitors} of the type
laid down by the British Standards Institution in
B.S. 3151, which gives the most effective protection
against the various types of corrosion which occur
in the cooling system of a diesel engine.

SCANIA

We advise most strongly against the unse of me-
thylated spirit, mixtures with lower boiling point
than 100°C, pure glycol, or glvecol containing inhi-
bitors other than those specified in B.S. 3151 in the
cooling system ol our diesel engines.

The coolant must contain at Jeast 25% anti- free-
ze by volume to give sure protection against corro-
sion. This applies even when a lower concentration
would be sufficient to give adequate protection aga-
inet frost damage.

Maximum depression of freezing point is obtain-
ed with a mixture containing 60% ethylene glycol
and 409% water. There is therefore no point in fur-
ther increasing the glycol content.

Freezing points of mixtures of ethylene glycol and
water ’

e Frocaiag point “C
a5 —10
3z —20
10 —325
15 —30

COGQLANT CAPACITIES. APPROX.

Engine Type Marine Engine Generator Unit
D5 22 litres 25 litres
DSs 22 litres —_

D3 28 litres 32 litres
DS8 28 litres —

D11 35 litres 41 litres
DS11 35 litres 41 litres
DS&I11 35 litres 41 litres
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Mothballing
Mothballing. the Engine |

When engines are to be lzJid up for a prolonged
period (6 months), the first donsideration is to pro-
tect the cylinder bores, bearing, injection equip-
ment and other vital parts o'f the engine from the
attack of rust,

To avoid deterioration of thls kind the following

"mothballing™ procedure should be employed.

1. Run lhe engine until warm, and then drain off
the oil from the orankcaiae

2. Fill the crankcase wn;h preservative oil to
the lower level mark o the dipstick. Most oil
companies supply a suitdble oil, e.g. Esso Rust-
Ban 623 or Shell Ensis Oil 10 W or 20 W.

Empty the main filires of the fuel system.

4. Connect the suction side of the feed pump and
the return line for leak-off oil to a drum con-
taining one of the following mixtares:
a) Esso Rust-Ban 623 and diesel fuel in

in proportion ' 1:2
b) Esso Rust-Ban 623 and kerosene (pa-

raffin) (e.g . Esso Bl3) in proportion 1:2

¢) Shell Cahbratlon Fluid B 1:2

d) Shell Ensis 0il IOW and white spirit

in prepertion 1:1
Bleed the fuel system.

6. Check that soluble oil is present in the coo]mg
system. A 10% concentration of soluble oil
ty suitable for mothballing.

7. Start the engine and run it for 10—15 minutes
at low no-lead speed 800—1000 rev/min.

8. While the engine is running, apply rust- inhi--
biting il liberally to the valves and pushrods.

9. Stop the engine.

10. Remove the injectors and gpray abont 20 em3
(2 centilitres) of preservative oil into each cy-
linder. Use the same oil in the engine crank-
case. Then bar the engine a few revolutions.
After this, put the injectors back into place.

11. Drain the preservative 011 out off the engine
crankcase, i
Once these measures have been completed the
engine should not be barired.

12, Reconnect the fuel lines in their original posi-
tions. Do not work the feed pump by hand nor
carry out any bleeding operatlon until the en-
gine is to be pat back 1nto service.

13. Drain the cooling system Let the radiator stand
for a while with the radiator cap off so that
the water vapour can disperse. Then screw the
radiator cap back on and close the drain cocks.

14. Lubricate the water pump with roller-bearing
grease. i

15. Treat external unp’amted surfaces with a suit-
able rust preventive e.g! Esso Rust-Ban 392 or
395, Shell Ensis Fluid 256 or corresponding pro-
ducts of other brands. If|it is uncertain whether
the surfaces to be treated are absolutely dry,
they should first be treated with a water-repel-
lent oil. e.r. Fsso Rust-Ban 392. These rust pre-

w
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spraying is perferable. Use plenty of rust-pre-
ventives round the injectors so that it pene-
trates down between the nozzle holders and
the sleeves in the cylinder head.

Remember that certain of these preventives in-
tended for external use, have a relatively low
flash point and should therefore be used with
caution. Certain volatile liquids, such as Esso
Rust-Ban 392, are also dangerous to breathe, so
that & gas mask should be worn while spraying.

16. Cover the air filter to protect it from dust and
dirt.

17. Mark the engine clearly with the date on which
it was mothballed, and with a prohibition aga-
inst running or barring it, since this would
make it necessary to repeat the mothballing
process.

18. Indicate also at a conspicuous place that oil and
cooling water have been drained off.

For engines that are to be laid up for a shorter
period (1—2 months), it will normally be suffici-
ent to carry out points 6, 10 and 13 above. Point 13
can also be omitted provided that, if in winter,
the cooling system is filled with antifreeze in ac-
cordance with our recommendations: see the sec-
tion headed “Periodical Maintenance”, Normally,
moreover, the injection of rust-preservative oil ac-
cording to point 10 can be dispensed with if the en-
gine is to be started nowand then and run warm.

Demothballing the engine

1. Fill the éooling system with water and soluble
oil, if required, with water and glycol. (See
”Coclant™).

2. Put oil into the engine. Important. So-called
flushing oil must not be used.

3. Bar the engine a few turns with the injectors re-
moved. At the same time, liberally oil the valve
mechanism including the pushrods and tappets.

4. Tf the engine is equipped with a turbocharger,
detach the lower connection of oil line at the
turbocharger and check that oil flows through
the bearing housing of the turbocharger when
the engine-rotates according to item 3.

5. Drain the rust-preservative oil out of the main
filters of the fuel system. Bleed the fuel system.

6. Wash off the rust preventive from the outside of
the engine. Cotton waste wrung out of white spi-
rit can be used.

Batteries

Remove the batteries for attention at a charging
station. They should be kept fully charged, since if
this is neglected the plates of the batteries may be
damaged and in time completely ruined by sulp-
hating. But this does not apply to batteries which,
according to the maker, do not require maintenance
charging.

Even if lay-up time is only about one month the
same action should be taken, unless the engine is
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A  Intake System - FEngine Room Ventilation
1 Air Intake to the‘Engine Room

Always make the air intake cpening large enough so as to avold negative pres-
sure in the enigne room, Also mzke gquite sure that the air intake cannot be
shut off inadvertently (Fig. Al).

The minimum permissible cpening section for air intakes to engine rooms of the
engine types specificd below is as follows:

D5 2 De: 3 dns P11 4 an

DS5: 3 dm D38: 4 dm DS11-DSI11: 5 dm

Should several cngines be operated in the same engine room, the sir intake
section shall be increased correspondingly.

® 2 Air Comsumption (in m°/h)
Engine | D5 | D85 ] De | PS8 | Di1 | DS11R40A | DS11Rezh | DSI11RS24
T.D.H, DST1R60A
® 1500 200 | 260 | 300 | 390 | 430 | 600 540 600 |
1800 240 | 330 [ 360 | 510 | 510 | 760 710 780

If other squipment, such as heating boiler, requiring exygen for their opera-
tion, should be installed in the engine room, it will be necessary to take
their air consucption into consideration also, A geating boiler operated with
kerosene or equivalent fuel consumeg approx. 16 m” air per litre of fuel.

3 Temperature in the Engine Room

The temperature of the intake air for the engine should not exceed 35°¢, The
raximum permissible temperature of the intake air is 40°C,

This requires in general, when engine installations with inside air intake,
i.e. the intake air for the engine is taken direct from the engine room, that
the engine room is.provided with a ventilation system (ventilation fan)., The
ventilation fan capacity can be calculated with the help of the particulars

below,

. Specific radiating heat at maximum permissible output and 2500 air temperature.

keal /hepehe Ws/kWh,

D11, D811 and DSI11 with water-cooled exhaust

’ manifold and heat exchanger 50 (285000)
D5, D& and D11 with neither exhaust manifold
cooling nor heat exchanger 80 (455000)
DS5 with neither exhiaust manifold cooling nor
heat exchanger 90 (510000)
D38 and D311 with neither exhaust manifold
ccoling nor heat exohanger 100 {570000)

Consideration must also be taken to the radiating heat from the exhaust line
extending from the engine. The amount of this heat depends on how much of the
line is located in the engine room and if the line is insulated.

In general, efficiency lossed are coverted by the driven umits into quantities
of heat which can be considerable,

4 Adr Intake for Engine

It is worthwhile prociding the engine with a fresh air intake, i,e, the intake
air is teken outside the engine room and conducted straight through to the
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temperature of the air intreduced in the engine is automatically obtained. The
engine room temperature may then rise to maximum 60°C without the engine
sulfering damage. If the air temperature exceeds this value, there is risk, in
the first place, of functional disturbances on the alternator, the charging
regulator, and the magnetic cut-cut, This means that in special cases a venti-
lation fan is required even for engine installations with Tresh air intake,

Location of Air Intake

The airy inteke should be located in such a way os to eliminate any risk of the
engine exhaust gas being sucked into the intake air system. In addition, it
must be so arranged that the intake air is kept as pure as possible. As a
rule, this implies that the air intaske must be loecated as high as possible.
The air intake should be protected sc as to prevent water, snow and other
impurities from entering.

Registance in the Engine Intake Line

If the engine has been provided with a line for the intake air, the pressure
drop in this line shall be measured. This check, however, is not required, if
the irmmer diameter of the intake pipe is minimum 150 mm for DS11-DSIt1, 100 mm
for DS§5-I8~D11 and 90 mm for D5 and if the length of line does not exceed 5
metres, provided that the line is not fitted in sharp bends. If the line
dimensions are more unfavourable, the pressure drop shall be,checked, Maximum
permissible pressure drop is 300 mm water column (0,03 kg/om”) covering also
the resistance of the air cleaner used. If the pressure drop is excessive,
there may bLe risk of insufficient air supply to the engine, In case a hose is
used, this should be reinforced to prevent it from caving in.

Ventilation of the Crankcasec

The gases from the engine crankcase should preferably be conducted out of the
engine room through a separate line, However, on non-turbo-charged engines
they can also be conveyed straight to the engine air filter provided that this
is of the oil bath typs.

With turbocharged engines it should always be endeavoured to conduct the
crankcase gases out of the engine room., The condensate from the gases conta-
minate the intake system (turbocharger etQ), which has a detrimental effect

on its efficiency. In the case of installation where this would imply a very .
long ventilation line and expensive fitting, it is possible however, even with
a turbocharged engine, to conduct the gases to the air filter of oil bath
type, but then the turbocharger unit must be cleaned more often than usual,
Sec the applicable maintenance instructions.

It is advisable to use for the crankease ventilation line a pipe or a plagtic
hose comnected to the engine breather pipe. The inner diameter of this line
should be at least 24 mm up tc a length of 5 metres, In the case of longer
lines a proportionally larger diameter should be selccted, The outlet of the
crankcase ventiltation line outside the engine room is to be protected in
such a way as to prevent impurities from entering into the crankecase., If a
pipe is used, the Jjunction between the engine and the pipe must consist of a
flexible hose absorbin, the movements of the engine. If a plastic hose is
used, make sure that it is secured with clips in a proper way and that there
are no charp folds or bends, The line leading from the engine through the
engine room out into the atmosphere must slope upwards all the way from the
engine, If the line is installed in such a way as to form a droop, ©oll cone
densate may remain there, causing excessive pressure in the crankcase, Ab-
normally great pressure in the crankease can entail lubricating oil leaks.,
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B Exhaust Systen

1 Sound Damping

Hufflers are used at the majority of engince irsiallations.

However, the need Tor mufflers must be judged from case to case with considerc~
tion being given to aceepiable noise level, erhaust line length, the position
¢f the exhaust line opening, cte, Heat insulation of the exhaust line also

has an effect on the noise level in such a way that, with an insulated line,
the exhaugt noige will be greater than with o line which is not insulated,

As an alternative to mufflers on marine engine installations there is also
used quite often a sea-water-cooled exhaust line, i.e. the exhaust gases are
cocled down with help of sea water, which is an effective way to reduce the
"exhaust noise.

. When particularly big demands are placed on low noise level, e.g. at a hospi~
' tal, a sound insuwlgtion cell for the exhaust gases can be built, More detailed
instructions about this can be obtained through the Engine Sales Department
at AB Scania-Vabis,

. 2 Dimensioninz of the Exhaust Tine
The diameter of the exhaust line is calculated in the following manner:
a) Measure the length of the planned exhaust line.

v) Calculate lhiow many 90° pipe elbows are to beolncluded in the exhaust line.
Two 45 plpe glbows are equivalent to che 90 pipe elbow ete,

¢) Determine a preliminary inner diameter (Dp) for the exhaust line from the
table below,

Exhaust Line Inner Diameter, m

Engine Tep.m. 1500 1800 Muffler
: part No,
Exhaust line -
length, o 5 10 20 30 40| 5 10 20 30 40
@ g | D540, 60 66 66 66 66 66| 66 66 66 67 71]135210
' | D35R40, 60 66 62 78 8 90| 73 84 96 105 111
o | DER4O, 60 66 66 66 71 76| 66 66 72 78 86| 163383
© | DSBRAO, 60 65 79 92 98 105 | 8O 94 106 115 122 | or
. g D11R40, 60 66 65 80 &7 92| 63 78 90 98 104190160
sy | D11R80 66 63 78 85 90| 66 76 &7 95 100
g [Ds11raos, 604 | 90 104 119 130 138 | 113 129 148 162 171 | 165169
| Ds11ns2A 18T 95 109 119 126 | 102 117 134 146 155 |or
;3 DSI11R824 89 102 117 128 135|114 130 150 163 173 | 190163
~ |psi1imeon, 608 82 92 106 115 122 ] 88 101 116 126 133
S |Ds1ime2a .| °2 87 100 109 116 | &5 97 112 121 129 ) 188155
A {DsI11RB2A 82 91 105 114 121 | 88 121 116 126 133 )

With help of the preliminary diameter Dp and the quantity of 90O pipe
elbows, which are converted calculatorily into straight pipes with the
same total resistance value, an additional length is determined (L } fronw
the diagram (Fig, B1).

=
~
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With the additionsl length, congideration is taken to the resistance in
pipe elbows and the discharge resistance in the line opening., N.B. It will
be necessary to calculate with an additionzl length, even if the exhaust
line has ne pipe elbowsz.

e) Add the estimated additional length (L) to the length measured (L) and then
read with guidance Ifrom this totel length (Ltot) the final inner diameter
in the table, Select the next larger standard diameber.

Example: Engine type: DS11R604
Operating r.p.m.: 1500

Muffler: Part He, 165169
1) Measured length (L,) = 12 m
2) Number of pipe elbows: 3 parts 90° + 4 parts 45° = 5 parts
3) Preliminary inpmer diameter {Dp) = 104 + é% (119-104) = 107 m
4) Additional length (Ii) = 9 m
5) L, + Ty = Loy = 12 + 9 = 21 m

1
) (130-119) = 120 mm

The pipe elbows on the exhaust line shall be designed with large radius,

6) Definite irmer diamebter = 119 +

The estimated inner diameter according to the above implies that the
exhaust line is insuwlated; that is the reason why any increase of the
inner dizmeter is unnecessary because of this,

Exhausgt Iine Connection and Tocation

With regarding tc the engine movements when this is rubber suspended and to

thie lateral changes which occur in the exhaust line zos 2 result of changes in
temperature in the line, where must be some gort of flexible conmection between
the exhaust pipe and the engine., This is particularly important for engines
equipped with turbochargers in order to prevent the unit from being damaged.

AB Scania-Vabis supplies two types of flexible connections, viz.:

Flexible Exhaust Hose

Exhaust Line with Conpensator

a) The Flexible Exhaust Hoge should be used in connection with ingtallations
with flexible rubber suspensiocn, since the hose will absorb the lateral no-
vements sonetines occurring, e.g. when starting or stopping the engine., How-—
ever, this hose comnot absorb any appreciable movements in the longitudinal
direction. Thus, this decign will fit most genersting sets and separate
engines with flexible suspension.

b) The Exhaust Line with Compensator is of a sturdier design thar the exhaust
hose, The compensator, consisting of several layers of deeply corrugated
?tainles§ steel sheets; will absorb both lateral and longitudinal movemehts

Fig, B2).

i usimun displacement laterally of 8 ma and longitudinally of 3o ma is
permitted simultaneocusly for compensator Ho, 161058, 4 wmaximum displacement
laterally of 10 mm and longitudinally of *15 mm is permitted simulteneously
for compressor No, 157941, _If it is only a gquestion of a longitudinal move-
ment, a displacement of Zg@nm can be permitted. These flexible comnections
are specially suitable for rigid engine suspension, thus frequently marine
engine installations. Due consideration should be taken to the longitudinal
expansion of the pipe between cold and hot tenperatures so that the motion-
absorbing capacity limits of the compensator according to the above are

not exceeded. In case the compensator Fo. 157941 is to be insulated, there
ig an inswlating cover Ho, 163%22% available, which is easy to install.
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A bracket or similor siiould be fitted dircet after the exhaust Hose or
eonpensator so that the exihiaust line weisht does not load the flexible
connection,

In those cases wherc a muffler is to be fitted, this should be located as
far away fron: ine cngine os possible. However, it should not be places in
the end of the exbaust line but roughly cne metre from the opening. If,
because of limited space, the muffler cannot bhe placed close to the exhaust
opening, it should ve put as near o the cngine as possible, It is often
advisable to fit in a booster muffler close to the exhaust opening, where-
by possible resonance vibrations in the exhaust line following the muffler
at the engine will be absorbed.

Choice of amuffler is suitably done in consulation with the Engine Sales
Department ot AB Scania-Vabis,

: . 4 Insulation

The necessity of insulating the exhaust line uust be judged from case to
case., With internal eir intake for the engine, the exhaust line should be
insulated particularly well in order to reduce the englne room temperature,

" One other reason for isulating is e.g. to reduce the risk of the machine
personnel contracting burns and to diminish expenses for ventilation, Be
particularly careful about the inswlation when fitting the line through or
in the viecinity of inflammable materinl.

5 Protection against the Penetration of Water

Rein or condensation water which penetrates into the engine can cause corro-
sion damages., Therefore, the exhaust line should bhe protected in order to
prevent this.

Long exhaust lines should be provided with a condongation water separator to
be located after the flexible commection, although not too far from the

engine, & clecanable water {rap should be attached to the condengation water
separator. Even with short exhaust lines the condensation water separator msy
be justified, if there is a risk of water penetration. This risk , as illustra-
tion B3 shows, can be climinated by using o sclf-closing cover over the

exhaust line, '

Text for Fig. B3

Exhaust pipe with compensutor, condensation watber separator and protection

cover.
. 1 FElbow 6 Protection cover (self-closing)
2 Pipe 1o T Gasket
3 Plug R 3" 8 Condensation water sepzrator
4 Muffler 9 TIMexible connection
5 TFlange 10 Engine
L = 1700 mm for non-turbocharged engines

600 tm for turbocharged engines
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Multi~engine Ingtallation

With multi-~engine installations a separate exhaust line for eanch engine should
be provided if possible. In thosc cases where the exhaust lines from several
gngines are joinced to o commwon evhaust line, the some dimensioning principles
are applicable for every branch line as for the exhaust line of the single
engine installation accowding o the above. The comucn exhaust line section

-~ will be Tinally dependent on its length, but it shall at least correspond to

the total section of the branch lines,

In those cuses where sceveral engines are connected to a common exhaust line,
there should be an easgily operated and effective shut off device in each
bronch line, This is very important, as the exhovst goses from the engines
which are in cperation can otherwise penetrate into an engine which is not
in operation and cause, auong other things, corrosion damages.

Boack Pressure in the Exhaust line

After installation the back pressure in the exhaust line should always be
checked, The values shown in the table below indicate the maximum permissible
back pressure. Measure the pressure adjacent to the connection between the
cxhaust line and the engine. Run the engine with maximum load and at maximum
r.D.n, when neasuring,

Maximum pernissible ' mm water column
back pressure

Won-turbocharged engines 1600

Turbocharged engines 500
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€ Cooling System

1

Systen Cooled with Sea Water

The design of the marine cooling systen for engine type DSI11 iz shown by the
figures C1 and C2,

This engine in standard design is equipped with sea water pump of make Jabsco,
The static height of suction for this punp must not exceed 2.5 metres. In
addition, with consideration to the risk of detrimental dry running period for
the pump impeller, the swetion line volume between the sea water level and sen
water pump should not excced 3 litres, With larger volumes or in case there is
rigk of air coming in, measures should be taken to use a more effective and
non-sensitive pump arrangement. In that case the exhaust line must also be
designed so thet the air can casily be evacuated,

The sca water inlet of the vessel shall be so locatcd that the risk of air
coring in at heavy sea is prevented ag far as possible.

The coolant lines of the sea water circuit shall be carefully plammed so as

to reduce to a minimum the pipe length and the rnumber of elbows. The inger
dicmeter of the ccolant lines for the undermentioned engines, as a rule, should
be at least 45 mm {2"). If the combined length of line exceeds 8 m or if a
nunber of elbows and valves are introduced on the sca water lines, the diamcter
must be increascd, otherwise the flow registance will be excessive. The total
flow resistance in the inlet and outlet lines as well as the resistance
corresponding to the total geometrical lifting height of the seo water systen
for eaginc cquipped with Jabsco pump and intercooler should not exceed 0.6
xg/em® (0,59 bar) with a cooling water delivery Q = 160 litres/min. The equive--
lent value with Jabsco punp but without intercooler is 1.4 kg/fen (1.38 bar)
with Q = 150 litres/min, Por aarinc propeller engince equipped with oil gooler 5
on the reversing gear thE equivalent resistance values are reduced to 0.3 kg/ex
(0,29 bar) and 1.0 kg/em” (0.98 bar),respectively.

Wien using 2 certain type of cenbrifugal pump the roesistance values mentioned
can be permitted up to 1.4 (1.37) and 2.0 (1.96), respectively, for engine
only and 1,0 (0.98) and 1.6 {1.57), respectively, for engirie with reverse gear.
These values are limited by rcason of the.maximum permitted water pressure in
the engine sea water system, i.e. 2 kg/en” (1.96 bar).

The measuring of the pressure is carried out immediately before and after the
gea water puap,.

When hesitating about choice of sea water puap, please get into contact with
the Engine Sales Department, AB Scania-Vabis, for further particulars.

The minimum permissible sea water delivery, expressed in litres/min,., through
the heat exchanger in contimaous operation and with full load is shown in the
table.1, The temperature of the sea water shall be below 20°C in order that the
values be valid. Furthermore, it is implied that the water in the engine fresh
water system is mixed with the recommended concentration of cutting oil, Glycol,
which is recommended in order to prevent freezing during the winter, shall not
be used during the warmer seasons of the year, as glycol/water mixture reduces
the cooling capacity of the system,

Table 1
Engine T.pP.m&. Water delivery in litres/tin. for engine types
TePelle : D11 DSt DSI11 (230 hepe/ 1800 rop.m.
1200 [ 105 110 115
1500 120 130 135

| 1 . L
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Sea Water Filser

Sea water filter of reversible type - with hole size of @ 2 mm ~ normally gives
an excellent proiection agninst dirt penetrating into the engine heat ex~
changer, cte.

The resistance in the filfer must not be so great thet critical depression
values arise inm the inlet system, in respect of steam pressure, In cases where
demands Ffor great operating safety occur, the sez water system should be
provided with the possibility of svwpervision, '

In very dirty waters where sea water filters of normal size are quickly
clogges up, the keel-<ooling system is very often the most appropriate. This
means that the engine fresh water system is connected up with cooling water
pipes situated on the outside of the boat’s hull, by means of which the sea
water flushing rovnd the line cools the fresh water, In certain cases, as an

. alternative, a large fresh waler tank can be installed and comnected to the
engine fresh water circuit. However, one condition for this is that the tank
wakes good contact with a large part of the hull surface facing the sea water,
£0 that the heat 1s easily carried off from the fresh water tank via the hull
and out into the seaz water.

2 Air-cooled Systen

The irmer diameter of the cooling water lines should be at least 45 mm (2V)
for all engine types. If the total line length exceeds 8 m or a number of pipe
elbows and valves are introduced on the coolant lines, the diameter should be
increased in order thet the flow resistance shall not be too great. The
pressure loss in the cooling system conmected to the engine must not exceed
the values indicated in table 2.

Table_g

MaximBm loss of pressure in the cooling system comnected up to the engine, in
e (bear), permitting sufficient cooling water circulation, is shown below:

Engine Engine type
T, p.I. D5 DS5 D DS3 o119 DS11
¢ 1500 0,40 0,35 0.300 0,30 0,40 0.30
(0.39) (0.34) (0.29) (0.29) (0.39) (0.29)
1600 0.55  0.48  0.43 0.35 0,60 0,40
(0.54) (0.47) (0.42) (0,34} (0.59) (0.39)

. Bhould it become desirable to check the pressure loss in the ocuter cireouit,
the thermostat is t0 be removed, and the return duct from the thermostat
housing to the suction side of the coolant pump must be plugges so that the
entire coolant flow from the coolant pump is conducted through the outer
cirecuit,

The measuring of the pressure loss is carried out at the inlet and outlet of
the engine,

At the same time as this test is made, it iz advisable to meagure the temperas~
ture of the cooclant at the inlet of the coolant pump, when the engine develops
the intended maximum butput, The temperature there will give an %dea about the
cooling capacity wargin. Showld the temperature be ag high =2g 65 €, this means
that the cooling system is insufficient during conditions which are more
unfavourable than those prevailing during the test.
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Table 3

The required delivery of water flowing through the system at full load (maxi-
mum load and continuous 0peration) is indicated in litres per minute in the
table below,

Pngine type

Engine

I's Dol D5 D55 s D58 D11 311
1500 66 a1 95 112 137 176
1800 T 97 111 133 160 215

The values indicated in table 2 apply provided that the water pump r.p.m. =

1.185 x the engine r,p.m, on engines of series D5 and D8 and 1.48 x engine
r.p.Ji, on Dll-series engines.

. In cextaln ingtallations an increase of Tan and walter punp r.p.m. can be made,
Gear ratios of 1,63 and 1.86 x the engine r,p.m. can then be applied,

The cooling system must always be so arranged that the coolant has the
possibility of expanding. The connection between engine and expansion vessel

. shall be carried out with even rise so that risk of air or steam pockets is
eliminated, A shut~off valve must not be located on this line. The expansion
tank shall be placed somewhat higher then the highest part in the remsining
cooling system and must be provided with level and ventilation pipes and
Tiller opening with cover.

The thermostate normally supplied with the engines are designed for a maximum
static pressure of 2.5 m water column, i.,e, the highest coolant level must ned
be higher than 2.5 m above the engine thermostat housing.

Table 4
Thermostat Static pressure, Opening temperature at
Yo, o water coliumn atmospheric pressure,
°c °p
71744 0 = 2,5 7 170
136133 295 i Tus 66 150
136134 Teh =12.5 55 130

The above thermostats with the low opening temperatures (55 and 66°C, respec—
tively) will, when instalied, have an openlng temperature correspondlng to
77 °C. The opening temperature, expressed in 'F, is punched on the thermostat.

Heal Content of the Coolant

The heat to be carried off from the engine by the cooling system is indicated
in table 5. The quantity of heat is indicated in kcal/h (kW), and the values
apply to maximun load and continuous operation,.

Table 5
Engine Engine type
IipPolta- { D5 S5 Is DS8 D11 DS11 DSI1
1500 27.500 34,000 40,000 47.000 57.500 T74.000 100.000
. (32)  (40) (47} (55) (67) (86)  (116)
1800 31.500 40,500 47,000 56,000 67,500 90.000 120,000 .
(37)  (47)  (55) (65)  (18) (104) (140}
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D Fuel Systen
1 General

The depression in the suction line of the feed pump, caused by static suction
height, fiow resistagce in the fuel line and possible extra fuel filters must
not exceed 0.2 kg/cm” (0.2 bar), which must be checked when Tull output is
taken from the engine., On the other hand, 1f the fuel tank is located higher
than the engine injection pump, a shut-off valve should be provided in the
fuel line to the feed pump; the line should be elosed when the operation is
interrupted. The maximum fuel level in relation to the feed pump must not
exceed 3:5 m. In those cases where a greater difference in level may be re-
quired for techmieal installation reasons, the circumstances should first be
discussed with AB Scania~Vabis, Engine Sales Department, The fuel pipes should,
if possible, consist of steel tubes, connected to the engine with flexible

. couplings to prevent the fuel pipes from being exposed to breaking stresses.
This applies particularly to flewxible engine suspension, AB Scanmia-Vabis
supply flexible hoses for this purpose., Such a hose of classed design, part
No, 171238, is a tight folded steel hose braided with steel wire. It must not
be bent more than 907, and the bending radius must not be less than 115 mm,

. ‘Phe fuel supply line to the engine should have an inner diameter of at least
8 mm with lengths up t0 8 metres. Should the suction line be longer, a pro-
portionally larger dimension is required. The fucl supply line should be
placed in such a way that the fuel is not heated up noticeable by sources of
radiation which may exist in the engine room.

In cases of operation where there is risk of- water getting into the fuel, a
water separating fuel filter should be fitted. When the demand for operational
safety is particularly great (e.g. in marine installations), it is advisable in
addition Yo fit extra fuel filters of reversible type to be commected in the
line between the water separating filter and engine. On engine installations
liable to be subjected to low ambient temperatures an extra fuel filter should,
if possible, be fitted in the neighbourhood of the engine so that radiation
heat from the engine will warm up thefilter somewhat and prevent the risk of
freezing in it. N,B, The fuel filters fitted as standard cn the engine are
not replaced by the above mentioned extra fuel filters. The return line from
the overflow valve should be drawn to the fuel tank end must not be conneeted
. up to the suction line. The return lihe should have the same dimension as
the suction lina.

The fuel tanks should be manufactured of steel plate. The tanks shall be

welded and, if so required; provided with baffle plates. Moreover, they should

be provided with sludge and water separators with drain cock so that sludge ’
. and water which has sunk to the bottom of the fuel tank can be drained away.

The fuel line from the tank should project up roughly 5 cm above the bottom

of the tank, and in the upper pemrt of the tank there should be a connection

to cuter air, e.g. through a special ventilation pipe or through a ventilation

hole in the filler cap. Large tonks should be provided with openings in. order

to make it possible to carry out inside cleaning.

After manufacture the tanks shall be carefully cleaned and, if necessary,
pressuretested. Afterwards, it is advisable to anti-rust—treat the tanks on
the inside with a waterrepellent oil. An appropriste oil is supplied by the
najority of oil Companies. Comply with the 0il Company recommendations when
applying the oil. The tanks should be painted on the outside with a protective
colour, W,B. The tanks must not be painted on the inside, They must not be
galvanized either,
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1 General

The electrical system must aiways be of bipolar design for marine engines.
There is a great deal of risk of galvanic damages ctc. when unipolar design is
usged. The nominal voltage of the system is 24 V, The operating voltage may
anount to 28 V making 3t necessary to use bulbs designed for this voltage.

2 DBatteries

The type of battery usuelly used is lcad batteries of type "storage battery',
which are capable of supplying considerable current intsnsity during a short
period. In some cases, Nife batteries are ingtalled (alkaline). If lead
batteries arc used, it is possible to commect two 12 V batteries in series.
Nife batteries are to contain minimum 18 cells in order to supply a voltage

of 24 V

' . In those cases where lead batterics are to be uzed, we recommend that these
batteries should have a wminimum capacity of 133 Ah (Gmpere—hours) and supply
a short circuit cvrrent of approximately 1000 A, This is necessary to start an
engine which has been exposed to very low temperatures, If the capacity of the

. battery is too small, the starting power may be insufficient and the battery
overloaded.

N.B, If the engine is provided with an alternator, the master switch, if any,
must not be put off or the battery discommected when the engine is in opera--
tion, as peak voltages can then occur and damsge alternator parts.

3 Battery Charging Repulator

2} General

e o s

The battery charging regulator should be protected against water, o0il, and
other liquids as well as agaibst mechanical damage.

b) Oharging Regulator for Direct Current Generator

The charging regulator should be mounted perpendicularly and protected
against vibrations (e.z. by rubber suspension). At the time of delivery the
battery charging regulator is sct for the charging of 12-cell lead
tatteries of storage hattery *ype. Tf nthor ftypes of batteries are to be

[ _ used, e.g, Nife batteries (a kaline), the setting of the battery charging
regulator must be changed. This can be executed by the nearest agent for
the manufacturer of the chargliag regulaior,

¢) Charging Regulator for Bosch Alternator

. The ambient temperature for this regulator must not exceed 60°C. This means
that it must net be fitted on the engine block or in any other place where
the heat from the engine coan be transmitted to the regulator, Take parti-
cular care when connecting up, because a faulty connection or short circuit

can damage the regulator,

The battery charging regulator is set for charging 12-cell lead batteries
of storage battery type, and for charging 18-cell Nife (alkaline) batte-
ries, If batteries with a differcnt voltage are used, a special battery

- charging regulator must be ordered from Robert Bosch GMBH, Stuttgart,
Fermnany.

d) Battery Charging Regulator for Special Engine Installations

In certain installations, where the batteries are only used for starting,
ingtrument lighting ond similar, the batteries can eesily be overcharged,
In order to prevent this from happening a battery charging regulator for

D.C, generator can be modified by the nearest agent for the battery regu-
Trtar marifamntiirer an At Fl e e mrem A I G




3121E ‘ E:2
10,68

regulator for Bosch alternator camnot be modified in the coresponding mane
ner; therefore, in such cases, two or several 35 W bulbs must be connected
in behind the master switch., A convendent cormection point is at position -
10 in Fig, E2. The bulbs must not be comnected in on the lines between
regulator and generator.

4 Btarting Block Relay

In multi-engine plants where the engines are started up from a control posi-
tion outside the cngine room, or where for lunstance on account of otvher
machine noise it is difficult to decide whether an cngine is operating or
not, one should, in order to obtain increaged safety, fit a starter blocking
relay, which makes it impossible to engage the starting motor to an engine
that is already in motion,

. 5 Wires

A1l wires except those of the starting motor and the generator should be
joined to aone terminal block. From the terminal block, which should be moun-~
ted in a location protected ageinst water and oil, the wires arce to be moun-
ted together and markcd, Secure the wires by mecans of clips in a proper man—

. ner, Furthermore, the wires should be led over from the engine at the bottom
where the movements of the engine are smallest., This is spec1ally important
in connection with flexible rubher suspension.

The starting motor wire section in mm2 is shown by the table below. NHote that
it is the total length of positive and negative wires that is to be considered
when gecldlns the cable section. The minimum permissible wire section is

20 mum-,

Length, m Section, mm2

up to 2 50

LI | 3’5 70

It n 5 95

1" 1! 7 s 120

n L 9 2 x 70
. 1 i 12 2 x 95

S N 2x120

Locate the wires s0 that they are not subjected to wear or damages of any

. other sort.

6 Mester Switches and Fuses

Between the batteries and starting motor a master switch should in general te
fitted. With a bipolar electrical system two isolating switches arc required:
one on the positive cable and the other on the negative cable. With a unipalar
electrical system one master switch is required, which is conveniently connec-
ted up on the negative cable. Furthermore, the electrical system shall be pro-
tected by fuses %regarding alternor, compare the section about "Pusing up
Charging Circuitd¥). Both the master switches and main fuses, if any, must be
fitted as close to the battery as possible. Fig, E1 and B2 show basically how
the wiring should be carried out. A detailed wiring diagram will acoompany
each separately delivered engine.

T Radic Interference Suppression of Eleetrical Eguipment for Marine Engines

Of the electrical equipment. .which usually follows with our engines it is only
the direct current generator and its charging regulator that are responsible ’
for generating such disturbances that measures must be taken in orde .
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gereen sleeves etfc, in suitable places or aiso by teking both these measures
simultahecusly.

Bosch alternstor is zs standard provided with an interference suppression none-
denger, and for this reason it is only necessayy in exceptionzal cages to take
additional precautions,

Parallel Operation with Flectrice? Generators

Very often with multi-engine plants it is desirable to meke the charging gene~
rators on twoe or more engines charge one and the same battery., With the Bosch
alternators and charging regulators which are usunlly used there is no need
for any additional arrangement tc be made, With dircct current generators it
is necessary ‘to check the following:

a) Generators with the Same Output

I The Generators_are %o be _Loaded -as_Evenly as_Possible

—-—-——m.—--—

This is attained by using charging regulators with compensating windings
and interconnecting thesc compensating windings on charging regulators

for the generators which shall charge the same battery. The compensating
winding comnnections are on Bosch regulators marked 44, and on C.A,V. regu-
lators, BAL. The wires from the charging regulator connections B+ and B-

to the battery are converiently drawn to two commection joints near the
battery. These comnection joints must be locoted from the electrical point
of view, exactly symmetrical, in relation to respective charging regulators,
50 that the resistance will be equal in all the positive wires in relation
to one another. In order that satisfactory compensating effect shall be
attained the positive wires must in addition (from B+ on the charging regu-
lator to the commection JOlnt) be so finely dimensioned that a voltage drop
of at least 1% is obtained at nominal charging current, but the total vol-
tage drop in the wires from the charging regulstor via the comnection joint
to the battery and back again must not exceed 0.6 V with nominal charging
current.

IT Possible Discomnection of o Stationary Generator

— e EBm Am wu A Em ms mw mu B mm R dm am e Em A mm AR e

The best way to carry out disconnection of a stationary generator is by
connecting in & standstill awitch in the cireuit. This switch is as a rule
built into the charging reguiator.

b) Generators with Different Quiput

Different-szire generators can alsc be used in parallel operation if the
same method is utilized as in parallel operation with equally large gene-
ratores It is then esseniial that the voltage drop in &1l positive wires is
the same and amounts to at least 1% (=0,24' V) with nominal charging current,
Thig implies that the respective wire resistance must be inversely propor-
tional to the nominal charging current intensity of the attached generators,

Elsetrical Welding

When carrying out clectrical welding close to an engine with alternator the
wires beitween alternator and battery, and between alternator and charging regu-
lator; should be disconnected.

Protection Equipment for Bosch Alternators

As shown, the altermator must only be operated with charging regulator and
battery connected, otherwise damages can oceur on rectifiers and regulator.
Involuntary interrupftion, in certain cireuits, through cable fractures, loose
cable terminals cte, have the same cffect; therefore the alternator manufac—
turer has produced protection equipment which can be used when judged to be
desirable:
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a) Protection against Excess Voltages

c)

The alternating current plant is sensitive to high excess voltages; there
is then risk of damages occurring on trangistors and rectifier diodes,
Already under normal conditions, for instance when electrical users of an
inductive type (c.g. relays) are connected or discomnected, inductive vol-
tage peoks arise in the system which may result in damages to the diodes
and transistors. Because of this the standard-delivered alternstor of make
Bosch is cquipped with a condense as protection against such voltage peaks.
The condense, in addition, serves to suppress radic interference,

The total capacity of the condense is however insufficient for high volitage
peaks, which may appear if for instonce the master switeh should cut out

or a cable break so that the alternator becomes geparated from the battery
during operation. The same conditions will occur if the user should be
connected and disconneced at 2 relatively high load and high alternator
speed without the battery being joined to the circuit. Excess voltages of
this size are however damped down to a nnn-dangerous level, if an

excess voltage protector Bosch type RS7/1H3 (ordering No, Bosch 0 192 900 QO1,
SV 197809) is comnected to the alternator. The wiring shall be carried out
according to diggram E3, The connection oircuits between the protection
unit and alternator shall be ag short as possible, and the cable sec—

tion  should be maximum 1% mm”. For the cable joints to D+ and D~ on the
excess voltage protector a flat plug box is required {ordering No., Bosch

2 124 485 400, SV 197810) together with two flat plug sleeves (ordering

No, Bosch 1 351 355 810, SV 179847).

Protection agoinst Disconnection of Battery during Operation

In order to prevent the battery from becoming disconnected with the engine
functioning an auxiliary relay can be connected up (ordering No, Bosch

0 332 00% 012, SV 137691) via the naster switch according to diagram E4,
The relay coil is energized as soon os the alternator charges, so that the
circuit from 30/51 to 87 is closed and the battery is consequently connec—
ted to the alternator even if the master switch is cut out, In 2 bipolar
system with isolating switches in both positive and negative circuits =2
relay is comnected via each isclating switch section, and the relay termie
nal 85 is connected to terminal B-/D- on the alternator, Instead of two
relays of the type indicated, it is possible to use one relay with two
closing contacts with corresponding loading capacity.

Protection against Polarity Faults

If the battery in conjunction with fitting, is cormected up incorrectly,
50 that the battery cables are mixed up, there is also risk of demasges.
However, this risk can be prevented through installation of a polarity
protector. In = plant with an ordinary battery mogter switch a gpecial
type quickly reacting fuse can be uged,which shall be connected up in
gerics on the positive cable close to the terminnl B+ on the alternator
and which is fixed on an insulated base. The fuse has SV part No. 197815
for the 3% A alternator and 3V part No, 197816 for the 60 A alternator,
See also under hesding "Electromagnetic Master Switch" below,

Flectromagnetic Master Switch

Instead of battery master switches of conventional type, a battery relay
can bc used, This is best characherized as an electromagnetic master switch
which permits, instead of "the polarity fusing", to the comnect up a
blocking diode as palarity protection, The batiery relsy is operated with
the switch for instrumentation and supervision so that the battery is dis-
comnected as soon 28 the switch is set in the off-position, The connecting
up of the battery relay in a unipolar system shall be carried out acco
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Bosch O 332 003 012, SV 137691) which prevents the battery being disconnec—
ted while the alternator is still charging. The blocking diode has ordering
No. Bosch 1 337 320 001, SV 197812,

In a bipolaer system, where the demand is both for positive and negative con-—
nections on the battery to be disconnected a doubling up of the equipment
will be necessary, i.c. two battery relays (ordering No. Boseh 0333 301 009,
SV 197511), two blocking diodes (oxdering No. Bosch 1 337 320 001, 8V
197812), and iwo relays (ordering No, Bosch O 332 003 012, SV 137691), The
latter can be replaced by & relay with two closing contacts. The wiring
will be as ghown in diagrem kb,

In the coil of the battoery relay the amperage of the working current is
4.5 A, and that of holding current, 0,3 A, The meir contacts can be loaded
with 200 A4 continuously aud 2.500 A during one sccond.

. In the operating circuit, to terminal 8¢ on the battery relay, the voltage
drop must not e ceed 0.5 Vi for this reason the cable section must be at
least 0.47 L mm™, when the cable length is T m, '

11 Pusing up Charging Circuits

. Por fusing up the circuits where an interrupiion would lead to such consequen-
ces as dwelt upon above, Bosch advise against the use of ordinary fuses of
motor vehicle typey which are secured with spring force, Instead, Bosch have
produced special fuse boxes which contain two fuses of leaf type which are
screwed up, Other Tuse types where the fuse is screwed up, e,g. Diaged fuses,

. can also naturally be used,

The Bosch fuse box with two 50 A fuses, which are suitable for 35 A generator-
has type reference VI 30/1D34 (ordering fo. Bosch O 354 120 004, SV 197813),
inclusive of fuses. The corresponding box with two 80 A fuses for 60 A gene-
rator has typc reference Vi 30/1D30 {ordering Yo, Bosch 0 354 120 005,

5V 197814 ). The spare fuscs have ordering No, 1 191 017 Q05 (SV 193538) for

50 A and 1 191 017 003 {8V 192616) for £0 4.

Text for IFigs. to El, B2, E3, B4, E5,and E6

1 Generator 7 Dischorge warning 12 %o instruments
" 2 Charging regulator lamp 13 To ammeter, if any
3 Battery 8 Bottery relay 14 Overvoltage protection
4 Master switch 9 Block diode 15 ¥Main fuses
5 Starting motor 10 To extra current user 16 Fuses
& Relay 17 Starting switeh 17 Operational selector

“I' switch

Remarks: On illustration E3 the mester switch is not drewn,

Compressed Air System

The need of compressed air for the engine installation arises in the first place
where the compressed air starting motor and/or pneumatic operation of speed con-
trol and declutching in power transmission is used. As conditions for these re=-
guirements can vary considerably for different installations, contact should be
made from case to case with AB Scania~Vabis Engine Szles Department for eloser
inforaution about size required, design and location of compressed air receiver,
operating cylinders, pressure reducing valves, cut—off valves, condensation
water separator cic.
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F Engine Suspensiog
The appropriate design of engine suspension varies for different engine installa-
tions., However, generally speaking the following requirements shall be noted:

1 The engine suspension shall be designed for the forces, both continuous and
instantaneous, it is subjected 10 during operation, i.e. reaction forces from
the torque transmitted, in certain cases acceleration and retardation forees,
reactional forces in the longitudinal direction of the engine (e,g. from
propellers in merine operation where the propeller thrust is not taken up in
any other way), etc. .

2 The engine suspension and the engine bed shall be so designed that resonance
vibrations do not arise within the engine r.p.m. range, They must also be so
constituted that troublesome vibrations from the engine are not transmitted to

. the surrounding aresa.

3 The engine suspenhsion shall be adjﬁstable where great damends are placed on
centr%ng between engine and the unit coupled to the engine (e.g. propeller
shaft ).

. 4 The engine suspension and cngine bed rust be designed with consideration to
permissible sloping angles of the engine, Max, permissible sloping in 1ongi-O
tudinel direction for D5 and the D8 series is 12  and for the Dil=-series, 107,

5 The engine suspension and engine bed must be designed with consideration to
accessibility for service work to come (free space for e.g. oil sump removal
must be available), See the section "Engine installation from the Service
Point of view",

AB Beania~Vabis supply as standard three different designs of engine suspensions
- mentioned below:

a) Flexible Rubber Suspension

b) Hard Rubber Suspension

¢) Rigid Suspension

a) Flexible Rubber Suspension gives effective vibration dampening, It can to a
certain extent take up the forces in the longitudinal and transverse direce
. tions but does not permit accurate alignment of the engine. It has with these
characteristics been used considerably in vehicle installations, generating
sets and corresponding applications. Fig. Pi,

b} Hard Rubber Suspension dampens the vibrations to a smaller extent tham the
. flexible suspension, but carmot on the other hand zbsorb great forces in the
longitudinal and transverse directiions of the engine, It is therefore used
quite often for instance in marine operation with medium reaction forces from
the propeller (corresponding reductions down to 3:1 in reverse gear and reduc—
tion gears). Tig. F2. ‘

c) Rigid Suspension can absorb greater forces in all directions. It permits a
very accurate alignment of the engine and does not place any appreciable
depande on the flexibility of the conduits and controls connected to the
etigine, It should only be used when circunstances make such a suspension
desirable and if the vibrations do not cause any greater inconveniences. How-
ever, the vibrations can he relatively small even on a rigid suspension, if
the mass represcnted by the engine bed and direct attached parts ig large in
relation to that of the engine (ratio 20:1 and above), Pig. F3.

Text for Fig. F3

A = Spacer for alignment of engine
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Engine Alignment

1

General

Congiderable attention should be devoted to the alignment of the engine in
order that costly operational disturbances shall be avoided, On propeller
engine installations alignment cen take place even if the boat is ashore. How-
ever the alignment should be choelcd affer the launching of the vessel; at the
beginning of operation, fer instance running in high seca can cause such sett-
lements in the vessel that the previous alignment must be altered., In more
special operational cases, il may be advisable, even in future, to check the
alignment from time to¢ time.

As means of assistance when aligning, o dial indicator, feeler gauge, set-
sguares and rules, cank be uged.

Aliprment of Drive Shaft with Rigzid Coupling

When carrying out alignment the best rule is to proceed from the driven shafi.
However, first of all check to see that the shaft is straight. The best way
10 meke sure of this is to uze a dial indicator.

Check the relative positions of driving and driven shafts:

If the shalts are provided with flanges, this check is conveniently carried
out by putiing the flanges in contact with one another so that the guide edge
of one flange fits in the corresponding guide hole of the other flange., After
thiz, a dial indicator is fixed onto one of the flanges and the indicator
applied against the other flange as fig. P4 shows, When checking, the shafts
shall be rotated simultaneously. (This is simplified, if, by way of suggestion
a refaining screw is screwed in through a2 screw hole in the flangesi however,
the screw must not be tightened up). When afterwards the shafts are rotated,
the total deflection is read off on the dial indicator, the value of which
shows maxioum deviation, Afterwards, apply the dial indicator as illustration
75 shows and repeat the measuring procedure in the sape way.

Text for Mgs, F4 and F5

1 Tlenges 2 Dial indicator

If it is a question of = relativalyr long shaft, consideration must be taken to
the deflection of the shaft on account of its own weight.

The mentioned check of the angle deviation between the shaft centre lines, can
also be carried out with the aid of feeler gauge, with which the distance is
neasured between the flange surfaces on the ouber edge.

If a gplit coupling is used and both the shaft ends are free when alignment
is made, this can also be carried out with aid of dial indicator which is
applied as fig., 6 shows. The dial indicator should be applied and & check
made in two different places with at least a 200 mm space from one another.
Both the shafts arc rotated simultaneously when the total deflection on the
indicator is read of2.

This check can also be carried out with aid of set-squares, feeler gauge,
gauge blocks and rules (Fig, P7).

Permissible deviations:

The required accuracy of the alignment varies, depending on the design of the
installation, in respect of power transmission, propeller shaft, etc. However,
generclly spealdng as great accuracy as possible shouwld be aimed at. As o rule,
a greater total indicator deflection should not be permitted, when measuring
according to the illustrations P4, F5 or ¥7, than 0,10 um,

N



121E pi3
10,68

=T, et L ST -
=y o e e S A e A s e T

rie

3 Aligrment of Driving Shaft with Flexible Coupling

When aligning the shafts, proceed in the seme manner as described under
12 Alignnent of Drive Shaft with Rigid Coupling'.

-k,
R

-

Permissible deviations for single flexible coupling, type Layrub, “two
four seriesh:

C o fows

dasdimum permanént angel between driving and the driven shaft 3.50
Maximu instantanecus angle between driving and the driven shaft 8.00

Mescinnum permanent axial displacement at maximum permanent angle 317 m
Maximum instantaneous axial displacement at maxdmum instantaneous

angle 7,90 mm
Maxdmum peroanent radizl displacemént 0.38 rm

Wnere the subject coupling is in double design, the above mentioned limits
must be multiplied by two,

N.B, Notwithstanding the faect that relatively large deviations are per—
wissible according to the above, it is still advisable to adm at as great an
accuracy of alignment as is reasonable, which has a favourable influence on
the life of the coupling.

Renarks: After aligning the engine, it is recommended to lock its position
with aid of guide pins. Holes for guide pins are to be drilled threugh two dia-
metrically opposed engine brackets and suspension brackets. Appropriate dia-
neter of guide pin is approx. 9 ru,
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G Operating Control

The operating and r.p.m. conbrols should be of a relinble and sinple design and
permdt accurate operation, so that the set control arm position is not albered by
clearance, wear or the possible movements of engine in the suspension, The contraol
lever novement stroke should be somewhat greater than that of the control aum,

The resulting excess movenent of the control lever should be teken up by a spring
loaded link ycke in both the directions. The link yoke and possible remaining
links should be adjustable in both the direetions,

The angle between link yokeoand control arnm, in its centre position of movenment
gtroke should be approx. 907, Where the conditions do not permit such an angle
with the standard controel arm fitted, this can be provided with a plate as
illustration G1 shows and the link connected 0 an appropriate hole in the plate.

. The control designs normally used are:

a) Teleflex control

b) Mechamical link age

c; Hechanical-hydraulic control

d) Electromechanical control (Billman control motor)
e) Pneumatic control

a) Teleflex control can be used for 2ll kinds of engine suspensions and is
particularly well suited on flexdible rubber suspension, Suitable dimeneion is
5/16", and the length of the installation can with the mentioned dimension
amount to 40 metres. Detailed assembly instructions accompany each Teleflex
control delivered.

b) Mechanical link age is used on hard rubber suspension or rigid suspension, The
operation links must not be bent and should be completely free from vibrations
with eid of bearing points. These should preferably permit lubrication and,
should be located ag far awsy as possible from exhaust pipe and other sources
of radiation., zo0 that seizure is avoided. In order to obtain a somewhat larger
novement stroke of the contrel lever than that of the comtrel arm, the angle
orms ean be constructed with adjustable radii (see illustration G2), These-

., angle arms also permit synchronization of the control setting on c.g. installa-
tions with two or nore engines.

¢) "Seguent Control", which is included in & design of mechanical=hydraulic

control,; is used on marine engines with hydroulic reverse gear of make S5.C,G.
The advantages with this, omong other things, is that it is pessible to

. operate the nmachinery, i,e. clutch and r.p.n. setting, with one control only,
ceg8e O Teleflex type. The device mentioned, which is fitted on the reverse
gear, consists of two parts; a hydrawlic valve and an operating cylinder. The
hydraulic valve which is actuated by the control power from the bridge,
distributes oil from the reverse gear, which is under pressure, to either for-
ward, neutral or reverse clutches in the reverse gear so that the desired
clutch is applied, At the same time the o0il is distributed to the operating
cylinder which in furn actuates the control arm on the injection pump via a
link rod,

d) Electricomechanical control {Billman control motor) is sometimes used on
Zenorating sct installotions for remote control of the r,p.m. (the freguency)
and synchronization of generating units in parallel operation, respéctively.
The control wotor, which is fitted on a bracket onto the flywheel housing, is
operated by means of electricity and actuates the control zym on the injection
pump via & rack and a 1link rod. The control riotor is 1Dtended for an operating
voltage of 24 V, frequency 50 Hz.

e) Preumatic sontrol hes shown itself to be
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H Power Transpigsion -~ Power Take—off

1 Power Transmission

The transmission of the engine torgue takes place via a friction clutch which

is fitted on the ongine (with the exception of generating sets)}. For this type of
clutch different designs of power transmissions can be coupled up, depending

on the need in the cese of operation ccnecerned.

Friction Clutches

Two different designs of friction clutches are available as standard; partly

a vehicle clutch with single frietion disc and partly an indugtrial clutch.

They vary in the first place by the industrial clutch having larger capacity

(dimensioned in order to convert more friction work) than the vehicle clutch.

The demand for larger clukch capacity arises with: great toraque of starting for
. the power transmission (transmission shafts and V-belt pulleys with considerab-
le inertia poment, Thus, in conjunction with such installations the relation
between clutch capacity and starting up work for the driven components coupled .
to the power transmission shall be judged against the background of clutch
operation freguency, clutch life, etc.

The vehicle clutch will ordinarily be used on engines where a
stepped-gear transmission of conventional type is used. The industrial clutch
is painly used on marine propeller cngines and indugtrial engines.

In installations where clutch designs other than those mentioned are uged, c.g.
hydrodynomic clutch (fluid Clutch), possible additional instructions for the
installation should be obtained from the clutch supplier,

Flexiblc Drive Coupling

The use of flexible coupling with coupling flange on the output drive shaft,
should be considered in cases where increased flexibility in the power trans—
mission is neceasary for balancing out voriations in the engine torgue., The
flexible coupling will often only be motivated as a means of assistance to
compengate torsional vibrations in the power transmission. Therefore, the
flexible coupling design recommended on neccount of torsional vibration calcu-
lation wust not be replaced by a coupling with any other torsion spring

. congtant,

A further advantage with this coupling is that the need for alignment accuracy
between driving and the driven shaft is reduced,

Power Transmission Types

. Mechanical power transmissions, such as stepped-gear trangnission, reduction
gear reverse gear otc., are mostly used for single engine installations.
Choice of such power transmission is mode firstly against the backgroumd of
maximun engine torgue and type of operation, For multi-engine installations,
especially in respect of propeller engines in vessels or ferries, where two or
several engines drive a common propeller shaft, V-belt drives have been put
t@ considerable use during recent years.

The advantage with the V-belt drive is that it is very simple to adapt for
suitable gear ratio and, it functions to a certain extent as an flexible
coupling, has a gquiet action and long life and requires, apart from check of
belt tensjion and aligmment, no special attention or maintenance,

For V-belt drive different types of V-belt are available, such as gingle

V-belts and multiple V-belts consisting of 2, 3 or more V-belts joined on a2

cord band, Cheice of V-belt type will be dependent on a mumber of factors.

Cloger detalls about this andé assistance when calculating can he obtained Co )
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_ about V=helt drives the following particulars should be enclosed:

H:2

after applying to AB Scanda~Vabis Engine Sales Department. On making enquiries

a) Output required.

b) Kind of operation and r.p.a, (e.g. propeller machinery with 375 T, p.m.
centrifugal pump with 3,500 r. p.n., 2-cylinder piston compressor with
1,250 T.pattsy efc).

c) Operational hours per day,

d) Centre distance required between shafts.

e) Limits for centre distance between shafts,

f) Type and size on possible existing pulleys.

g) Maximum pernissidle dimension on the large pulley.

b} Driving shaft journal diameter, length and V-groove dimeénsions,

j) The driven shaft journal diameter length and V-groove dimensions.,

k) Conditions which can influence the V-belt life, e.g. 0il, dirt and dust,
high temperatures, etc.

Vhen manufacturing V-belt pulleys, the requirements of the V=-bhelt supplier
for roundness and V-groove tolerances shall be adhered to.

In addition to V-belt of the type mentioned, there is also V=belt of the
notched type., An egquivalent to V-belt drives is the flatbelt and chain drive,

Torsional Vibrations

The power transnigsion should be made the subject for caleulation of vibra-
tions in those cases where hesitation as to whether such vibrations can arisec
with the power transmission used. The need for torsional calculation applies
especiolly in marine installotions of classed design,; because the Classifica-
tion Societies in gensral prescribe torsional calculation.

Where the hydradynamic clutch is used, the engine vibrations are not usually
transnitted through it to the power transmission, entailing thus no torsional
vibrations.

Agsistance with calculation of vivwrations can be thgined after applying o
AB Scania~Vabis Ingine Sales Department., The following basic data for caleula-
tion should he sent:

a) Inertial or vibrational moment for large vibrationsl masses included in
power transmission.

b) Torsion spring constent for shafts between large vibrotional masses (e.g.
V=belt pulleys).

Remarks: If replies to the questions 1 and 2 are not available, the power
transmission conponent dimensions and material should be stated.

c) The ratic on possible speed raising or reduction in relation to the engine
r,p.m,

d) Short description of the driven unit. When this consists of e.g. COmpressor,
propeller or similar, the number of cylinders and number of blades must
also be indicated.

Cooling the Transrdssion 0il

Where there is necd to dispose of the excess heat Irom the power transmission,
this must not be realized via the engine cooling system without its being
adapted for this purposec. For certain operating conditions, this quanxlty of
hent can be relatively zrect and will portlv motivote corneddaradid o
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partly when cormecting the power transmission cooling system to the cooling
gysten of the enginc,

AB Scanmia~Vabis will forward in such cages detziled ingtructions from case
to case after application to the Engine Salesg Department.

Fitting an Engine provided with Tower Transmission Build-up

In those cases where for instance heavy hydraulic power transmission is built
on engine before ingtallation, the lifting egquipment, when heisting the unit,
ghould be coupled both to engine and the hydraulic power transmission simul-
taneously. Ctherwise, the engine flywheel housing may be subjected to harmful
breaking efforts and the aligmment of engine and transmission in the engine
foundation is then as o result liable to become defective,

Power Toke~offs

The engines can be delivered with three different types of power take-offs
for driving subsidisry or ouvadiliary units: '

Crankshaft belt pulley with three additiomnl Vegrooves at the front end of
engine,

Side-fitted power toke—off with twc comecting possibilities,
Direct comnection to the front end of crankshaft.
Crankshelft Belt Pulley with Threc Additional V~-grooves

The V-grooves in the above mentioned belt pulley are suitable for 12,5 mm
(0.5") narrow V=belt, but V-belt of A-profile czn also be uscd, With the
V-belt types now avoilable; The V~belts power transmission capaeity will be
decisive Tor how much power can be obtoined. Follow the V=belt manufacturer’s
ingtructions when ecalewlating the transpittable power,

Side«~fitted Power falte-offs

This power take-off is located to the left~hand side of the engine, at the
front. On the front side of the timing gear housing a hydraulic pump or sed
water pump of standard design can then be fitted, the driving from the timing
gear taking placc via a rubber bushing coupling, and on the rear side of
timing gear housing a special beoring housing with power takeeoff shaft can
be fitted (in case the engine in guestion is not provided with air compressor
of stondard design). The totol aveilable torgue and the output forwards and
backwards, respectively, cmount to:

Maximuo Permissible Torque Aveilable, kem (Hm)

Continuous 10 (98)
Internittent 15 (147)

Corresponding Output at FEngine r.p,.m.

At 1500 r.p.i, A% 1800 r.p.m.
h,p. (xW) hyp. (W)
Continuous 18 (13) 22 (16)
Intermittent 28 (21) 34 (25)




Direct Conneetion to the Front End of Crankshaft

H:4

The transmittable torque and output respectively, when coupling direct to the
front end of crankshoaft ore primarily dependent on which type of engine is

used and the type of joint between crankshaft and V—bult pulley to which the
driven shaft must be connectod.

Torgue and Output

Joint betwecn crankshaft o Polygon
and V-belt pulley Claap cone joint joint
Engine type b5-DS5 I8~-Ds8 D11-DS11 D11-DS11
Porque, kgn (Iia) 40 (332) | 20 (196) |15 (147) 65 (637)
Corresponding output

at 1500 r.p.o., -

h,p. (kW) 84 (62) {42 (31) {31 (23) 135 (100)
Corresponding output

at 1800 r,p.m.,

hop. (kW) 100 (74) {50 (37) |37 (27) 162 (119)

The 1limit valucs prescented above imply that it is & matter of driving machines

with relatively even torque, e.g. generators, centrifugal, gearwheel or wing
puaps, cte. For nachines with powerful pulsating torques, c.g. piston pumps

or piston compressors with one or two cylinders, o reduction of the permissible

torque values, should generally occur in accordance with the corresponding
reductions indicated by the manufacturer of V-belted and flexible couplings.

Morcover, it should always be judged to what extend the machines cormected
will have affect on the torsional vibration characteristics of the crankshaft

and the whole of the shaft systom. See the provious scetion regarding calcula-

tion of torsional vibrations,
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J Multi-engine Installations

The nced for a largeamount of output is often satisfied by combining several
engines in miti~-drive, Advantages arc thereby obtained in respect of operational
safoty, servicce preparedness cte.,

When installing the engines it will be, especioldly in cases where conslderable
operational safely is required, important to sce that the conneetions of the
various engine parts are nade as independent of one ancther as possible so that
possible functional defects on one engine do not disturb the operation of the
remainder, The instructions given for single engine installations are valid even
here to applicable degree. In addition the points of view stated below must in
general be observed,

1  Engine Bed
. With V-belt drive thc cngines should be loczted on guide bars provided with

adjusting screws so that they con be nmoved both laterally as well as longi-
tudinally for alignment and aaaus‘tmen‘t of the belt tension.

Connections of controls, exhaust lines, coolant lines, fuel lines, etc., mst
. be so designed that they cllow the necessary displacement required by V-belt
adjustnent,

2 PFuel Lines and Cooling Water Lines

Separate fucl lines $o the engines oust be instelled, Additional fuel filter
iz fittced between fuel tenk and engine, and separate fuel filter for each
gngine is wsed, In certain cases the possibiliby of supervising the fuel
pressure is to be recormended,

Scparate sea water lines to and from the engines should be installed, If it

is necessury to have long lines, it may be appropriate to provide a main line,

which must then be very carefully made, so that cracks or other defects do

net appear in it, When installing seoc water cooling a nonrefurn valve nust

somictinies (with low flow resistance) be installcd ot the sea water outlet for

cach enginc, so thot cooling water froo an engine in.operation sannot sirculate

through the sca water system of a stationary engine. Separate sca water fil-

ter for each engine should be installed. In certain cases the possibility nf
. supervising the sea water prcssure is to be recommended. Regarding sea water

pwip, sec section C,

% Exhaust Linc

A scparate exhaust line for each engine should be installed., In those cases
. where this is not possible without the exhaust lines from seversl ergines

being combined to a comnon line, the same recommendations apply in respect

of the dimensioning of each branch line as indicated for the cxhoust line of

gingle engine instellations, The common exhaust line section will be finally

dependent on line length, but it shall obviously at least correspond to the

total section of the branch lines. A common exhaust line requires an easily

operated and effective shut~-off device to be fitted in each branch line.

This is inmportant in order that exhaust gas from the engine in operation shall

not penetrate into & stationary engine and cause corrosion damages, etc.

4 Checking the Degree of Fngine Load

Possible output failure with an engine in multi-drive does not rpke itself

known by speed drop of this engine in relation to remaining engines, However,

the supervision of the degree of engine load is best obtained through installa-
tion for instance of an exhaust temperature gauge. Such supervision possibili-

by can, however, be superfluous on generating sets where the electrical out-~ .
put for cach engine is registered.
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5 Autonatic Monitoring

Automatic monitor for oil pressure and possibly for fresh water tempersture
should be connected up, in addition o the engine cut-out ccil, to the fric-

tion clutch engaging and disengaging device, in those cases where the design
pernits this.

6 Operating Control

The confrol shall be so designed, that the engine r.p.m, setting can be
synchronized, etc. See the section "Operating Control.

T Clasgificaetion Regulations

On marine milti-engine installations, a classification certidicate shall in
. general be avallable for each engine. Such a certificate is also required

for all ports included in the power transmission, for instance V-belt pulleys,

shafts, clutches, couplings, ctc. See "General Clagsification Regulations'.
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K General Classification Regulations

IT the vessel is 1o be classed, contact shall be made with the Classifieation
Scciety or Institution which shall inspect the vessel before the installation
work commences, By doing this the rigk of costly reconstruction work is avoided.

Classed cngines arc delivered from the AB Sconian-Vabis factory, the cngine type
reference on the engine type plate being providced with two letters which indica-
te the Classification Socicty by whom the engine has been classed, The following
roferences apply:

LR = Lloyd’s Hegister of Shipping
NV = Det Norske Veritas

BY = Bureau Veritas

Gl = Germanischer Lloyd

In addition, Stotens Fartygsinspektion (SP) i inciuded, This is a Swedish
State Inspection Authority in matters concerming sen sofety. In those ceses
where it 1s nceessary that the vessel shall be clagsed, such classgification
shall be nmade by a Classification Society whose ingpection of the vessel is
approved by Statens PFartygsinspciktion.

The classification implics from the technical aspect that a representative from
the Classification Soclety examines in detall vital parts included in the engine.
Where it concerns for instance crankshait and connecting rods, these are first
inspected at the semi~finished stage and afterwards in the finished state. Parts
such as cylinder blocks, watcer punp housings, cylinder liners, and exhaust pipes
will be subjected %o prossure tests, ete.

The representative for the Classification Society is prescnt when tosting the
engine both at the factory and after the, installetion in the vessel,

Tho classificaticn implics thot the Classification Society has drawn up a kind
of quality certificate for the installation on which at 2 later date the insu~
rance of the vessel is based. It is the owner of the vessel who chooses the
Classitfication Society and who orders classification.

For classed installations the Classification Society reguires as a rule that

torsinonal vibrations for the complete power transmission, inelusive of propeller

plant, be calculated., Assistance with such calculation can ke obbained from
AB Scaria~Vabis, see the scetion about "Power Transmission',
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L Engine Installation from the Scrvice FPoint of View

1 According to special instruciions the engine installation is to be inspected
by personnel froo the AB Scanla-Vabis Service Organization

To be able to maintain and rcpair the engine and its components after the
installation in a satisfactory wmenner, certain accessibility requircments shall
be teken into oonsideration. The items to be cbserved are the following:

The removal and fitting of the engine without unnecessary wastc of time
require that the build-up and othor components obstiruetive to this work are
designed in such a way that they can be readily removed to the extent
NECESSary .

To remove a reversc gear, it shall be possible to displace the propeller shaft
back by at least 200 . .

- It should be possible to remove cylinder heads, valve covers and push rods
. and to fit them again without rewoving the engine. In order to achieve this
a clearance of at least 400 mm is required vertically, countcd from the
eylinder block top surface.

The ihjectiOn punp, injectors and fuel filter should be accessible for re-

. placement and for blecding of the fuel system. It should be possible o read
the graduation of the flywheel in connection with the setting of the injection
pw."ilp. )

Do make it poesible to replace cylinder liners or pistons without removing the
engine, cnough space must be provided below the engine 10 enable the oil gump
to be removed. The minimurm clearance required to remove the oil sump is 210 my
for the D11 series and 110 mm for the D8 series.

Make sure that the filling and draining of oil can be executed in a sinmple
marner and that the dipstiek is readily accessible., The same thing applies to
the Tilling and draining of coolant,

The engine air filter and the anti-freeze jar of the air compressor should be
located in such o way as to wske then readily accessible for changing oil and -
topping up anti-frecze, reospectively.

Attention should also be paid to satisfactory accessibility of the following
. chgine components:
Lubricating 0il filter for the turbocharger
Turbocharger
Starting notor

. Generator

Water punp and cooling fan
Hydraulic pump
" Radiator
Disconnecting deviee at the engine flywheel
Batterics

Text for Fig. L1

A = min. 110 wm for series DS and D8 C =-nin. 500 m

min. 210 mm for scries D11 mwin, 500 mm

B = min, 150 E = min, 200 oz

1l
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TEMPERATURE CONTROLLED FAN

The object of the wmperatsre controlled fan is to adapt
the speed of the {an auomatically 10 the temperature of
ther wir which hias passed the radiator,

The adviartoges with this automatic temperature control is,
fnstly, 1o abiain a quicksr heating up of the engine coolant,
which implies less engine wear and fess fugl consumption,
Onbuy sdvanniagos are 8 Wwer drop in outpst for opsrating
thi: fan and a luwer noise level.

The: spreed ol e fan s controtled by binets springs (1)
which via o control tod (2} activete the valve, The valve
redpulates the smount of il ihe lans viscous cutch (4)
anu consequently the fan speed,

The valve
Ul

By reason ol the dise plate tolating in the fans viscous
cluteh, as soore as the eogaue Tas sta fed, the G Lhis
setion of the fan huusing will He continuously forced oul
tough the duct (31, When tie cooling an has a lower
temprerature than +407C the valve witl temain closed, which
implies that the viscous section i thee cluich will be empried
Al enl and the Tan will wntdy fotaste: very slowly.,

The valve
closed
4
7
3L
N
[
M~
[47]

When the cooling @it which has contwnously ciiculated
tound the bimeatal springs reaches o lempuratuie of +400C
the bimelal springs begin to bend, This degres of bending
will e mare wanouneed the warmer the cooling air is, and
the valve with rising temperature will let in a higher propor-
tion of oil in the fans viscous cluich. The resistance in the
clutch will theteby increase and the spatd af the fan will

I consequence increase with rising cooling air wmperature,

Beginning with o cowling air wempirsinre of +80UC and
npwiards measx, fan operation is achieved, At cooling lempe-
ratires betow +409C, the autormatic thermosiahie. control
1S ot in funciion and the fan rotates at elatively low
ipeed. Bulween the temperatore fimits imentioned fan ope-
ration wil bein 1elation 10 the cocling ol lemperalote.




gruppfgroup
Work Description

SERVICE SCANIA |2a =5~ T

PRODUCTS

datum/{date besi. nrjorder nr

1.8.71 602a E

71.7439

2 Cooling System

a D5, DS5, D8, DSB8, D11, DS11

List of Contents .

Number Page
General 0
Water pump 1
Temperature Controlled Fan 2
" Functional Checks 2 1
Subsequent filling of Silicone Qif 2 2
Measures Covering Defects in function ~ "2 2
Recommended Silicone Oif 2 3
Miscallaneous -]




grupp/group Work Descrip‘tioh

za | nummerinumber | sidaipage

SERVICE SCANIA 2

PRODUCTS

daturmn/date ’7 besi. nrforder ne

1.8.71 ~B02s E

TEMPERATURE CONTROLLED FAN

Functional Check of Fan Installed on Engine 2. A thin metal plate, size 20 x 40 mm with sletted grooves
is fixed on the fan screw for one of the fan locking
heads. The metal plate is painted white before fitting
and against this the tachometer sending unit is aligned.
A corresponding marking is made on the fan shatft
pulley bett with a white chalk line,

Aid and Preparation

1. A suitable electronic tachometer (Moviport) is used for
specd recording. A special halder is thereby recommen-

ded for the sending unit so that risk of personal injury 3. Check the tension of the fan belt.
occurring by rotating fan is prevented. The holder for
the sending unit is provided with a suppart trestle and 4, Make quite sure that the engi.né coolant temperature

the sending unit fixed on in such a way so that it cannot
carme inte forward contact with the fan blades and be
v damaegrd by these, 5. Prepare the later arrangement of the idling speed to
2,200 rev/min. This is suitabiy done by replacing the

gauge is true.

o
o
L4

71.7439

(Tachumeters of mechanical design, e.g. type Hassler
can, on certain vehicles, also be used for fecording the
fun speed, provided that effeciive protective screening
is fitted in the tirst place in front of the fan. Compare
points of view under the heading “*Caution™).

adjusting screw for idling spsed on thrgttte housing i
exchange for a slotted screw M6 x 30 mm, with which
the test speed of 2,299 rev/min. can be adjusted,

Check

1. Drive the vehicle until the engine has reached a tempe-

rature of B09C,

. Stop the vehicle,

a) Adjust the engine ictling speed 10 2200 rev/min.
This normally corresponds to a speed of 3000 rev/
min on the fan shaft,

b) Provided of course that the fan shatt speed is 3000
rev/min, measusre up the speed of the fan and keep
the test result in mind.

" ¢) Measure in consecutive sequence, the speed of the

fan again in order to check that the fan shatt sposd
does not alter during test 2b).

Judge the slipping of the fan. Normat slipping is 95 * o
of fan shat speed, i.e. at & fan shaft specd of 3000 rev/
min the fan shaft speed should normally be 2800--290C
rev/min,

. |f the fan speed is too low this may be caused by an

insufficient amount of oil in 1he fan ciulch (oil leakaye)

or defects arising in the agtomatic.control,
it one or other type defects should occur thess can be

determined according to test 4 below, However, the
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fan shou‘lld in the first place be checked externally to or Ironsmongers) and inject the oil inta the fan via the pin

make certain that no damage has occurred, if so, it may contro! hole, figure 2. Inject a small quantity of oil at a

be necessary to replace it, time 1.3 cms depending upon the size of speed slip and

check the result of this by repeating the speed control
4. a} Undo the four fixing screws for the cover in the accarding ta 2 above, whereby the engine does not need

middle of the fan hub and take it off. to be warmed up,

b) Mark up the position of the bimetal springs located N.B. Avoid tifling up with too much oil as the automatic
inside the cover and then remove them by pressing contral qualities of the fan will then be put out of action
them inwards and towards the side, Very carefully and the fan deprived of its desired qualities.
remove the springs so that they do not becaome de-
forred. Pull out the contral rod against.which the Refit the pin control, the himetal springs and protective
bimetal springs function. By doing tis the automa- cover to their original positions.

tic control mechanism is put out of action.
Check again to be sure, according to 2 above, that normal

c} Start the engine and repeat the test according to 2 fan operation is obtained at normal operating temperature,
" above (the engine does not then reguire normal
“aperating temperature). If there is stitl too much Remaining Checks and Servicing of the Fan
speed stip this may be due 10 lack of oil on account
of oil leaking out from the fan housing. If the oil In order to check, among ather things, the automatic speed
leakage s slight It may be suitable 1o subsquently control mechanism of the tan, it is necessary to have expen-
fill up with @il in arder to use the fan for a further sive [8sling equipment availabie_ Therefore, the centraliza-
period before replacing it, The pracedure to be tion of service an the fan and the replacement system have
carried ©ut is conlained under the heading ""Subse- been found to be very suitabte for the purpose. A defective
guent Filling of Silicone Oi1™. fan should always be changed for a replacement unit.
If, during Lhis test, a normal fan speed is obtained by Faulty Function
remaoving the bimetal springs only, then defecis exist
in the control mechanism and the fan should be repla- Secure Locking of the Fan
ced for a factory checked one.
If the coolant temperature is too high and it is impossible
Subsequent Filling of Silicone Qil t0 trace the fauit the fan can be locked at the pulley.
Put silicone oil in a hyperdermic syringe {suitably of a 1. Turn the fan so that one of the splines faces one of the
plastic material sice 5—10 cm3, usually sold by Chemists slots in the pulley (see fig.t.

2. Undo the screw holding the spline in position and push
irin.

/’f
; )4’
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3. Tighten up the screw.

Operate the engine with aid of the starter matar, while
the stop control is pulled out, 50 that it is possible 10
win hatf a turn, Lock the ian with the other sphine
according © 2 and 3.

The silicone oil recommended is of type Dow Cormning 210
viscosity 11800 st

The silicone oif recommended is of type Dow Carning 210
viscosity 12600 cst and is supplied by our Spare Parts
Department under Order No. 561072 in half litre containers.

Caution

. On certain vehicles where masking with radiator is fixed
on hinges and can easily be opened 50 as to uncover the
fan, the radiator masking should be shut during tests for
safety reasons in order to avoid personal injury occurring

. through rotating Tan, Otherwise, an effeclive protective
screen must be fitted up immediately in front of the fan
so that it covers the radiator cpening.
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FAN FOR LB80, LB85 AND LB140

On LBBD, L.B85 and LB140, the fan is fitted between rubber

. cushions. I maunting the fan, these rubber cushions arg
compressed when the screws (3) are tightened (see figure),
but there is a certain emount of risk that the screws witl not
be tightened sufficiently, and as a result the washer {2} will
not rest properly against the fan hub {1). If this occurs, the

. screws will be subjected to excessive stresses which, after a
time, can lead 1o fatigue fallure,

Consequently, it is extremely important for the washer (2)
10 be tightened with ali the screws in course of mounting s0
that it rests properly against the fan hub, 1t should be observed
in this connection that the screws must be tightened half a
turn at a time so that the washer does not get inclined
excessively when the rubber cushions are compressed. The
screws must be finally tightened to a tarque of 2.4 kgm,
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CONNECTION OF ENGINE HEATER TO ENGINE TYPES DS11 AND DS14

(This instructicn is generally speaking applicable for D11 engines as well. For engine types D5, DS5, and DS8
reference is made to Service Bulletin, Group 226 No. 2 dated March 5, 1969).

i order 1o gel the correct distribution of temperature in

the engine block and for effective utilization of engine hea-
ter, itis very important o connect 1his to the engine in
accordance with the instruction given befow, For further
guidance relerence is made to the assembly instructions issued
by the engine heaier supplier.

Note: Inlet and outlel fines for the engine heater shall be
provided with shint-off cocks, which should be located as
cluse to the enaine as possible. These cocks should onby re-
main open when the engine heater is in functiont

Engine Type DS11

1. The warm water from the engine heater is supplied to
Lthe engine via water transfer flange part No. 178863 on
ihe eylinder heads, seq fig, 1 and 2. 1 necessary, drill
and b ead holes in the Hlange for connection aipple with
inside diameter @ 16 mm and outside diameter suitable
Jor hose with @ 19 mim inside diameter, see fig. 2, (AN
permissitie hole locations with normal size dimensions
have baen drawn, gs the reguirements in respect of
cannection holes vary far different engine instaliations},
The hose in guestion must not be placed 100 near the
exhaust pipe as risk of damage by fire js likely.

2. The cold water from the engine to the engine heater is
taken out at the outlel for ol cooter, see fig. 3 pos. 1
and 2. T-nipple part No. 156056 fitled as standard, is
then repiaced by nipple 203523 pos. 2, which in addi-
tion to the connections af the T-nipple is completed
with connection for hose with @ 19 mm inside diameter.

Engine Type D514

1. The warm water from the engine heater is supplied
to both the engine block halves via olind cover part
Na. 170626 see fig. © pos. 1 10 which ethow nipptle pos.
2 is securely soldered (brazing) in accordance with the
fig, indicated. This design which is intended for the left-
hand side of engine shall be the same for the right-hand
side of engine, i.e. the opening of nipple shall be wrned
forwards - upwards, If there is no suitable nipple availab-
le, nipple with part No. 189266, compare subsection 2
below, can be used since one of the nipple connections

has been cut off and joined through brazing in a satis-
fartary Mmannor

2. The cold water from engine ta engine heater is taken
out:

3] through blind cover part No. 170918, fig. 6 pos, 3
lleft-hand side} and 170914 {right-hand side).

Cn the cover 170918 nipple 18925686 is securely soldered
fig. 6 pos. 4 in accordance with the fig. shown, When

air compressor is fitted a brass pipe & is soldered an for
connection to the compressor cooling system, The nipp-
le outlet 8 is intended for the oil cooler,

On cover 170914, nipple 189256 is also securely solde-
red; one of which nipple connections is used when connec-
ting up the cab heater.

b} from the caclant outlet in timing gear housing to the
engine block halves on the right and left-hand sides
rospectively, in those cases where the timing gear
housing is specially designed for such connection.

Through outlet to engine heater from the coolant
passages in timing gear housing, which are dotted in
and marked with arrows in fig. 9, the most effective
moethod of heating is obtained.

Size of Engine Heater

The recommendations issued by the engine heater manu-
facturer should be closely adhered to when determining
the capacity of the engine heater, in which case the coo-
lant volume among other things should be paid considerab-
le attention. Thus for a complete engine DS14LB01, this
would amouni 10 approx. 50 titres {i.e. exclusive coolant

Y L
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Fig. 1

Cannecting up the warm water side of heater

1. Hose
2. Watear lransfer flange
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Fig. 2

Water transfer flange with different hole locations drawn
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Fig. 3

Connecting up the cold water side of heater

1. Hose
2. Nippie
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Fig. 4
Schematic connecting up of the warm water side of heater.
The hose dimensions indicated refer to inside diameter, The
shut-olf and draw-oit cocks are not drawn

1. Engine heatar 2. T-nipple 3. T-nipple
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Fig. 6

Designs of Connections

Part magnification of cover C fig. 4
Nipple

Part magnification A and B fig. ©

. Nipple

. For compressor

. For oil coaler
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Cases have occurred where the top radiator hose on LB110-
vehicles has been hadly chafed against the fan housing.

In order t0 increase the space between hose and fan housing
the engines in production have now been provided with a
thermostat housing upper half of new design.

On trucks already delivered the alteration can be carried 4
out in the following way:
1. Remove the thermostat housing upper half from the 5.

engine,

BADLY CHAFED RADIATOR HOSES

. Heat it evenly with a gas flame until the solder joint

between pipe and casting loosens.

. Clean the parts from ofd soldering material and after-

wards place the cannectian tube in the thermaostat hous-
ing upper half as the figure shows,

. Solder the tube securely with silver solder, &,9. AGA

Silco 610 and AGA Silcofluss RS or Castolin 1802.

Check 10 see 1hat the same is tight and afierwards fit
the part on the engine.

Ss3
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TURBOCHARGER

General

The task of the turbocharger is to increase the air supply 10
the cylinders of the engine, This increase in the supply of air
enables the engine to burn more fuel per piston stroke than
a naturally aspirated engine, so that a greater power output
becomes possible.

The turbocharger consists of the fallowing main sub-assemb-
lies: Exhaust turbine, bearing housing and compressor. The
turbine and the compressor are mounted one on each side
of the bearing housing; the turbine wheel and compressor
wheel being united by a common shaft. The shaft runs in
the bearing housing in ""floating” stiding bearings.

The turbine makes use of some of the energy contained in
the hot exhaust gas. The exhaust gas goes straight from the
exhaust manifold of the engine into the turbine housing.
The energy of the exhaust gas is converted by the turbine
wheel into kinetic energy. The turbine wheel drives the
compressor wheel, which is of the centrifugal type.

The air is drawn in at the centre of the compressor wheel
and is forced out radially into the compressor housing
through a diffuser, From the cutlet of the compressor cover
it is then forced into the engine intake manifold,

Since the turhine is driven by the engine exhaust gas, the
speed of the turbocharger will autormatically adjust itself
to the load and speed of the engine,

The lubrication of the bearings and the cooling of the bearing
housing is effected by il from the engine lubricating sys-
tem, Before entering the bearing housing the oil first passes
through a separate filter mounted on the right-hand side of
the engine.

The turbocharger is mounted directly on the exhaust manifoid
of the engine with a screwed fastening in the intake flange of
the turbine. It is extremely important that this fastening alo-
ne thould take the weight of the turbocharger and that no
pipe connections or joints are too stiff, or they are liable to
exert constraining forces on the unit and in such a condition
could soon lead to trouble, For this reason, the exhaust

pipe from the turbine is fitted with a special connection

which takes up the movements that occur.,

Types

There are two main types of turbocharger. The smaller one,
type 3 LD, is available for DSB and DSS and the larger one,
4 L.E, for DS - DSIi1.

There are two variants, one being type 3 LD - 1/2.5 for DS8
with Part No. 183360 and the other type 3 LD - 12/1.6 for
DS5R42 with Part No, 189141. The unit is built-up of prac-
tically the same parts as on compressor whee), compressor
cover and turbine housing, Thergfore, it is of great impor-
tance to see that the different types are not confused with
one another.

There are also two designs of type 4 LE. One of them

has Part No., 189975 and is fitted on the engine at Soder-
talje. The other one is of another make and has part No,
207303 and is fitted on the engine at Zwolle in Holland.
Both the complete turbochargers are interchangeable. How-
ever, it is of utmost importance to see that the parts be-
longing are not confused with one another.
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TURBOCHARGER

Repair Instructions

Checks

In all work on turbochargers the utmost cleanliness must be
observed. Any dirt or other foreign matter that gets into
the bearing housing will soon cause serious damage. The
need for cleanliness is just as great as in the cdse of the
injection pump,

Air and Exhaust Leaks

Start the engine, Check the connections between the tur-
bocharger and the intake manifold, between the intake
manifold and the engine, between the outer air intake and
the air cleaner, and between the air cleaner and the turbo-
charger. Check that all gaskets are whole, Make a careful
check of the exhaust system, particularly with regard to
its connection to the turbocharger and its connections to

the cylinder heads. After correcting any faults, or if faults,
or if nothing abnormal is found, continue checking accor-

ding to the instructions given below.

Charging Pressure

The check on the charging pressure should be preceded by
a check an the high no-load speed of the engine.

Then connect a pressure gauge to the air pipe between the
compressor discharge and the intake manifold, At maximum
engine speed and load the pressure must agree with the valu-
¢s given in the graphs. Measure the charging pressure at ma-
ximum toad and rev/min, it is important to keep the engine
loaded at the maximum rev/min. long enough far the pressu-
re to be built up in the intake manifold and for steady con-
ditions to be established. When the reading is being taken
for an engine fitted in a truck, it is 3 good plan to run the
eftgine at full load and full throttle uphili while the engine

- speed reaches the maximum rev/min. for maximum load
relatively slowly.

The graphs indicate the charging pressure at 25°C, and the
measured charging pressure must thus be corrected, if the
intake air does not have this temperature when the reading
is taken, Corrected values corresponding to the temperature
and charging pressure readings can be obtained from a table,

If the corrected charging pressure is not within the limits
indicated by 1he graphs, the reason can for instance be that
the air cleaner is clogged up or the compressor unit of the
turbocharger is dirty.

Note! The setting of the injection pump must not be altered
under any circumstances beyond the prescribed values in
order to adjust the charging pressure,

Measure the charging pressure

Radial and Axial Clearance

When measuring radial and axial clearance use the dial in-
dicator in accordance with the directions below,

Radial Clearance of Compressor End

Apply the contact point of the dial gauge to the centre

of one side of the Jocknut of the compressor wheel. Push
the compressor wheel against the contact point and push
the turbine wheel in the other direction at the same time.
Rotate the wheels slowly to and fro until the lowest gauge
reading is obtained and note this reading or set the gauge
at zero. Then push the wheels in the opposite directicn, ro-
tate the wheels again as just described, and note the lowest

The difference between the two readings is the total radial .
movement of the compressar wheel, Repeat the procedure
several times before accepting a final result,
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The position of the contact point of the dial gauge in mea-
suring the radial clearance of the compressor end

Radiai Clearance of Turbine End

.Apply the contact point of the dial gauge to the centre

of one of the sides of the square extension on the turbine
wheel. Then proceed in the same way as when checking the
radiat clearance of the compressor end.

Position of the contact point of the dial gauge in measuring
the radial clearance of the turbine end

Measure the radial clearance of the compressor end

Axial Clearance of Shaft

Apply the camact point of the dial gauge to the end of the
shatt on the turbing side. Push the shutt towards the dial
gauge as far as possible, read the gauge and note the
reading or set the instruinent at zerw, Then push the shaft
towards the compressor side as far as possible, reed the
gauge and note the reading. :

The different between the two readings gives the axial clear-
ance of tha shaft.

_PENE 4
Position of the contact point of the dial gauge in measuring
the axial clearance of the shaft.
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_Cleaning the Compressor. Unit with the Turbocharger

in Place on the Engine

If the corrected charging pressure is lower than that indica-
ted in the graph, even though the turbocharger has been
passed free of faults during the above checks, the reason
may be that the compressor unit is dirty.

With the turbocharger remaining on the engine the com-
pressor unit can be cleaned as foliows:

Take the compressor cover and the inlet cone out of the
turbocharger according to the instructions given under the
heading "' Dismantling and Cleaning”.

Clean the parts in white spirit or a similar detergent fluid.

Put the parts back and measure the charging pressure
again according to the instruction under "Checks”,

Overhaul

When the turbocharger has been taken out of the engine
it is extremely important to protect the connactions for
the oil inlet and oil autlet, Use protective plugs.

Mark the comprassor housing

When overhauling the unit, i.e. cleaning including replace-
ment of bearings, sealing rings and gaskets, no special toals
are required provided that nothing abnormal has occurred,
If it is discovered when making inspecticn that unbalance
of the bearing has occurred, the compressor wheel and tur-
bine wheel together with shaft must be rebalanced. In other
respects, rotor parts are individually balanced, that is why
it is possible to repiace them separately, when necessary,
without unbalance occurring.

Model 3LD

Dismantling

Figures within brackets refer to Appendix 1,

1. Clamp unit in turbine housing flange.

2, Mark up turbine housing {29) and compressor cover
(25} positions in relation to bearing housing (8) with

punch pops or scribed lines befare dismantling.

Undo the eight screws {28) with attached lock washer
(26) and washer {27} and then remove the compress-
or cover (2B},

w
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4,  Loosen V-clamp (30} lock nut {31} and stide over
the clamp on bearing housing {8}. Lift "exchange
unit” straight out from turbine housing. If turbine
housing does not loosen, it is possible to separate
bearing housing and turbine housing by using pene-
trating oit after which the unit should be allowed to
stand and “‘soak” for approx, 1 hour before dismantling
it

5. Fix the turbine wheel at the shoulder in a vice with soft
Jjaws and undo the compressor wheel fock nut {7)
with an apen-end wrench,

6. Pull off the compressor wheel (6) from shaft. There is
aslide fit between compressor wheel and shaft, that
is why the compressor wheel can be removed with-
out force,

7. Pull out the turbine wheel together with shaft (2),

8. Remove with a finger plain bearing {9) from bearing
housing.

9. Use & pair of locking ring pliers (outer) in order to
remove the siop ring (14}, which holds the sealing
plate {13). With help of two screw drivers the plate
(13) is now lifted up from bearing housing (8}, Re-
move O-ring (12) from sealing plate,

10,  The remaining parts of axial unit can now be removed
in the following order:

a) Spacer sleave (5), which can be pressed off with
a finger from sealing plate (13).
b) Qil deflector (11), which is held in position by two
pins, )
cl Thrust washer {4).
. d) Thrustdisc {10),

N.B. The two pins which hold oil deflector and press-
ure plate have been pressed into the bearing housing
and cannct be removed,

11.  Remaove sealing rings (3, 15) from spacer sleeve and

shaft,

Cleaning

1. Use suitable cleaning fluid. Corrosive salvent, such
as caustic soda, destroy certain parts and must not
he used.

2. Wash the parts in the fluid until all impurities have
been removed.

3. Use only a plastic scraper or bristle brush on the
light alloy parts.

4, Blow clean all drilled ducts with compressed air.
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5. Check that the surfaces nearest to the wheels (com- Assembly
pressor-turbine) are clean and do not show any depo-
sits.
When the turbocharger unit has been cleaned and carefully
inspected and all faulty parts replaced, assembly can com-
Check mence,
Assembly of the unit takes place in reverse of that when
dismantling, with attention being paid to the JoHawing
1. Shaft with Turbine Wheel {2) ‘ points, so that a satisfactory result shail be ensurcu -
a) Check the bearing surfaces in respect of scratches al Lubricate bearings, axial unit, sealing ring, O-ring and
and wear. Slight scratches can be tolerated. turbine shaft with pure engite vil,
b) Check the sides of sealing ring grooves in respect b} Make certain that the currect sealing ring is put in the
of wear, Slight scrathces can be tolerated. If con- right place. Sealing ring {15} is somewhat larger than
siderable wear is suspected, the width of ring groove seating ring (3), and it is impossible to shde it into the
can be checked with a gauge 87083. sealing plate, For instance, compare the ring gaps when
fitting both rings in bearing housing sealing surtice for
¢t Check the turbine wheel carefully in respect of sealing ring {25) and separate in this way £.g. the smallest
cracks and other faults, such as bent or excessive- ring which is intended for compressor side,
ly warn blades, Never attempt to straighten a
crooked blade. If it is suspected that the shaft is
crooked or the wheel warped, the unit can be check- Warning: Do not extend the sealing rings too much when
ed in a V-block. The shaft is measured at the com- fitting, because this will result i1, a permanent elongation
pressor side nearest to thread for lock nut. The wheel and the ring will break.

is mneasured on the back side at the radius indicated.

c) Centre the sealing ring (3] in spacer sleeve (5) and shde
2. Plain bearing {9) unit into the sealing plate trom o charntered side {take
great care). With the bearing housing compressur side
Replace plain bearing. turned so 4s 1o face upwards the fullowing parts are fitted
in the order quoted: Thrust dise {10} with oil gruu:'srs up-
3.  Bearing housing (8) wards, Thrust washer and cil detlioctor. After this the
sedling plate tegether with spacet sicow: are tapped inle
Replace housing of bearing seats or sealing ring sur- position with a plastic maltet and loched with stop ring
face are obviously scratched or worn, (24). The chamfered part of stop ring shall be facing
upwards.

4.  Spacer sleeve (5)
d} Turn the bearing housing so that the wrbine side is fac-

Replace sleeve of this or sealing ring groove is damaged. ing upwards and place it in 4 vice with open jaws so that
’ . the compressor wheel can pass through unimpedead.
5. . Thrust washer (4]
e) Centre thrust washer (4) with aid uf a pencii or similar,
Replace thrust washer,

Thrust disc (10} f) Put the plain bearing (9} in bearing housing, When the
turbine wheel, together with shaft (2}, is inserted into
Replace thrust disc, the bearing housing, the sealing ring (19) shall be well
centred. Do not force the ring into iis seat, as a ring
6. Compressor wheel (6) which is not centred properly can break, which in turn
means that the shaft will get stuck, Fii the compressor
Check the compressor wheel carefully in respect of wheel and tighten up the lock nut by hand.
cracks, bent or excessively damaged blades. Never .
attenpt 1o straighten a crooked blade. @) Turn the whale unit and fasten the trbine wheel shoulder
in a vice, after which the compressor wheel [ock nut is
7. Oxing (12) ' tightened up.

Reptace the O-ring. h} Check after assembly that Lhe rotor unit rotates freeky.
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Fitting on the Engine 7. Putin the screws and secure turbocharger unit by tighte-

ning the screws.
1. Check that air inlet is clean and that no loose particles
are to be found in it, : 8. Connect oil pressure pipe and return pipe. The return
pipe.is afterwards loosened at sump.
2. Check manifolds in respect of loose particles. :
) 9. Connect the air hose from air filter, and connection pipe
3. Check oil return line in respect of obstruction and de- to intake manifold. Make certain that it is tight. Check
formation. also to see that the hose or pipe does not subject com-

pressor housing to assembly stresses.
4, Check oil pressure pipe in respect of possible obstruc-

tion, deformation and leakage under pressure. 10. Operate the engine with starting motor, with stop butt-
on pulled out, until oil comes out of return pipe at oil
5. Check connection flange on manifold to see that no sump,
pieces of the old gasket remain,
. , 11. Connect the oil return pipe.
6. Fit a new gasket between turbine housing and manifold. )
Make certain that the gasket does not project forward 12, Run the engine until it is warmed up and ¢heck that no
in exhaust port, ) leakage occurs.
® 0
. 27 26 28 121030 29
o B}
25
14
13 [T ! 2
® ° '
-l
7
S
| 3
1 ] 9
¥
- b
&
Turbocharger Model 3 LD 8 1 4
2. Shaft with wurbine wheel 9. Plain bearing 25,  Compressor cover
3. Sealing ring 10. Thrust disc 26. Lock washer
4. Thrust washer 11.  Oil defiecior 27. Washer
5, Spacer slesve 12, O-ring 28. Screw
6. Compressor wheel 13. Sealing plate 29. Turbine housing
7. Lock nut 14, Stopring 30, V-clamp
8. Bearing housing 15, Sealing ring 31, Lock nut for clamp
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Modei ALE

Dismantling

1. Clamp unit in turbine housing flange.

2, Mark up turbine housing (9} and compressor cover
{1} positions in relation to bearing housing {14) with
punch or scribed lines befare dismantling,

3.  Loosen Locknut of V-clamp on the compressor side
and slide over the clamp on bearing housing (14} and
then lift off the compressor cover {1).

4, Loosen the locknut of V-clamp on the turbine side
and slide over the clamp on bearing housing (14).
Lift "exchange unit'* straight out from turbine:
housing. If turbine housing does not loosen, it is possi-
ble 10 separate bearing housing and turbine housing
by using penetrating oil after which the unit should
be allowed to stand and *'soak’* for approx. 1 hour
before dismantling it.

B, Fix the turbine wheel at the shoulder in a vice with
soft jaws and undo the compressor wheel lock nut
{21} with a 5/g" open-end wrench.

6. Puill off the compressar wheel {18) from shaft, There
is a slide fit between compressor wheel and shaft, that
is why the compressor wheel cannot be removed with-
out force.

7. PBull cut the turbine wheel together with shaft (11).

8. Use a pair of locking ring pliers (outer) in order to
remove the stop ring (2), which holds the sealing
plate (23). With help of two screw drivers the plate
(23} is now litted up from bearing housing (14}, Re-
move O-ring (5} from sealing plate,

9, The remaining parts of axial unit can now be removed
in the fallowing order:

a) Spacer sleeve {22), which can be pressed off with
a finger from sealing plate {23).

b} Qil deflector {17}, which is held in position by
two pins,

c} Quter thrust washer (7).

d) Thrust bearing {8},

€) Spacer (19).

f) Inner thrust washer {7},

N.B. The two pins which hold oil deflectar and pres-
sure plate have been pressed into the-bearing housing
and cannot be removed,

10. Remove sealing rings (10, 31} from spacer sleeve and
shaft,

11.

Notel When the lock rings have been removed check to see

that no scratches occur in bearing seats in bearing housing.
a} Pull out the sliding bearing with aid of one finger,

b} Take off the inner Yock ring {16) on the compress-
or side,

12. Repeat the performance on the turbine side:
a) Outer lock ring {16)
b) O-ii control washer (28)
c) Sliding bearing
d) Inner lack ring

13. Take off the lock ring {30} and the turbine plate {29)

Cleaning

1. Use suitable cleaning fluid. Corrosive sotvent such as
caustic scda, destroy certain parts and must not be
used,

2. Wash the parts in the fluid until all impurities have
been remaoved.

3. Use only a plastic scraper or bristle brush on the light
alloy parts.

4, Blow clean all drilled ducts with compressed air,
5. Check Lhat all surfaces nearest 1o the wheels {com-

pressor-turbine sides) are clean and do not show any
depasits, against which the wheels are likely to scrape.

Check

1,  Shaft with Turbine Wheel (11)

al Check the bearing surfaces in respect of scratches
and wear, Stight scratches can be tolerated,

b) Check the sides of sealing ring grooves in respect

" of wear. Slight scratches can be tolerated, |f con-
siderable wear is suspected, the width ot the ring
groove can be checked with a gauge 87063,
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c} Check the turbine whesel carefully in respect of
cracks and other faults, such as bent or excessive-
Iy worn blades, Never attempt to straighten a
crooked blade. If it is suspected that the shaft is
crooked or the wheel warped, the unit can be
checked in a V-block, The shaft is measured at

the compressor side nearest to thread for lock nut,

The wheel is measured on the back side at the ra-
dius indicated.

2.  Plain bearing {15)
a) Replace sliding bearing.
3.  Bearing housing {14}

Replace housing if bearing seats or sealing ring sur-
face are abviously scratched or worn.

4,  Spacer slesva {22)

Replace sleeve if this or sealing ring graove is da-
maged.

5.  Thrust bearing (6)
Replace thrust bearing.

6.  Thrust washer {7)

Replace thrust washers if these are noticeably scratch-

ed or damaged.
7.  Spacer (19)

Replace spacer if surfaces against thrust washers are
damaged,

8. Compressor wheel (18)
Check the compressor wheel carefully in respect of
cracks, bent or excessively damaged blades. Never
artempt to straighten a crooked blade,

9. O-ring (4,5}
Replace the Q-rings.

10. Turbine housing

Check contact flange against bearing housing as re-
gards up-set or damage from dismantling.

Assembly
When the turbocharger unit has been cleaned and carefully
inspected-and all faulty parts replaced, assembly can com-

mence,

Assembly of the unit takes place in reverse of that when

SERVICE SCANIA
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dismantling, with attention being paid to the following
points, 50 that a satisfactory result shal! be ensured:

a} Lubricate bearings, axial unit, sealing ring, O-ring and
turbine shaft with pure engine oil.

b) Make certain that the correct sealing ring is put in the,
right place, The turbine side seating ring (31! is soms-
what larger than the compressor side sealing ring (10},
and it is impossible to slide it into the sealing plate (23).
For instance, compare the ring gaps when fitting both
rings in bearing housing sealing surface for sealing ring
{31) and separate in this way e.g. the smallest ring which
is intended for cormnpressar side.

Warning: Co not extend the sealing rings 100 much when
fitting, because this will result in a permanent elongation
and the ring will break.

¢} The shaft with turbine wheel shall be fitted before the
axial unit, Centre the sealing ring {31) well and push the
shaft down carefully into the bearing housing. Do not
force the shaft in, as a badly centred ring can warp or
break, in which case the latter will resuit in oil leakage,

d) Centre the compressor side séaling ring {10) in spacer
sleeve {22) and slide unit into the sealing plate from
the chamfered side {take great care}.

4

g

—

With the bearing housing compressor side turned so as
to face upwards the following parts are fitted in the
order quoted: Thrust washer {7} spacer {19) pressure
bearings (6) thrust washer {7) and oil deflector {17),
After this the sealing plate together with spacer sleave
are tapped into position with a plastic mallet and locked
with stop ring (2). The chamfered part of stop ring shal|
be facing upwards,

f} Check after assembly that the rotor unit rotates freely,

Fitting on the Engine

1. Check that air inlet is clean and that no loose parti-
cles are to be found in it.

2. Check manifolds in respect of loose particles.

3. Check ail return line in respect of obstruction and
deformation,
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4, Check oil pressure pipe in respect of possible obstruc-
tion, deformation and ieakage under pressure.

5. Check connection flange on manifold to see that
no pieces of the old gasket remain.

6. Fit a new gasket between turbine housing and mani-
fold. Make certain that the gasket does not project

forward in exhaust port.

7. Putin the screws and secure turbocharger unit by
tightening the screws.

8. Connect oil pressure pipe and return pipe. Note that
oil pressure pipe is connected with two screws, M10x
35 and the return pipe with two M20x50. The return
pipe is afterwards loosened at sump.

1 2 3 4

23
22
21

10

19

18 17 16

10.

1.

12,

15

Connect the air hase from air filter, and connection
pipe to intake manifold. Make certain that it is tight.
‘Check also 10 see that the hose or pipe does not sub-
ject comprassar housing to assembly stresses.
Operate the engine with starting motor, with stop
button pulled out, until oil comes out of return pipe
at ail sump.

Connect the gil return pipe.

Run the engine until it is warmed up and check that
no leakage accurs.

29

30
31

11

1-2/40

14 28

Turbocharger Model 4 LE

1. Compressor cover 9, Turbine housing 19. Spacer

2. Stopring 10. Sealing ring 21. Lock nut

3. V-clamp for compressor 11,  Shaft with turbine whee! 22.  Spacer sleave

4, O-ring-compressor 14. Bearing housing 23. Sealing plate

5  O-ring 15, Plain bearing 28. Washer, oil check
6, Pressure bearing 16. Lock ring 29, Turhine plate, rear
7. Thrust washer 17.  Qil deflector 30. Lockring

8. V-clamp for wurbine 18, Compressor wheel 31. Sealing ring
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General pre-requisites for starting an erlgine:

1, The engine must be given a sufficient cranking speed on
starting.

2. This cranking speed must be kept up far a certain amount
of time (=a certain number of revolutions), ’

3. The fuel-air mixture must be in an easily ignitable state,

In view of these pre-requisites the engine must be correctly
adjusted and in good condition. The storage batteries must
also be in good condition and the connections between them
and the starting motor thoroughly satistactory. The capa-
city of the batteries should correspond to the recommenda-
tions which you will find below. The fuel system shall be
free from water so that no ice crystals block the fuel

filters ets. i

Temperature down to about -15°C

It is possible to start normally without special equipment
or special motor fuel,

A |ubricating oil with viscosity recommended for the
ambient temperature and a diesel fuel specified in the
Service Manual are pre-requisites.

When starting at temperatures between +5°C and -0°C the
cold-start device of the injection pump shall be engaged.
Plegse see maintenance instructions.

Atternpts to start at still lower ambient temperatures are
to be made with the clutch pedal depressed; by so doing
the work of the starting motor is facilitated.

At attempts to start the starting motor should be kept
engaged without interruption until the engine starts,
However, if no ignition or start occurs after a continued
period of engagement for say |5 seconds the attempt to
start should be interrupted. If, during this attempt the

" engine ignites but does not start up the attempt period
may be extended up to 30 seconds after which time the
attempt shall be interrupted. When the batteries have re-
covered sufficiently during 30 seconds a fresh attempt to
stari can be undertaken similar 10 the previous one,

Recommended battery capacities:

Engines D5, DS5, D8 and DS8: 114 ampere/hours
Saaj E 1312 Tudor 6E8, Noack 219 or corresponding

Engines D11 and DS11: 135 ar;'lpere/hours
Saej ET1912, Noach 221, Tudor 6Ex8 or corresponding

STARTING OF ENGINES AT LOW TEMPERATURES

!

Tamperatures down to about -26°C

1. The additional conditions according to the specification
_ below must be complied with:

a} The iowest pour point of the fuel shall be at least
BECC below the ambient temperature.

~ b} The batteries shall be of a cold-resisting type (with
an increased active surface, i.e. 8 comparatively low
internal resistance),

If the batteries are kept warm by means of a heating
device such devices of a normal type can be used, too.

2. We recommend the following additional equipment:
a} ENGINE HEATER

The coolant system of the engine heater shall be
connected 1o that of the engine according to the
following instruction:

Connect the inlet hose of the heater 1o the suction
side of the water pump.

Connect the outlet hose of the heater as far away as
possible from the thermostats in the coolant system
of the engine, i.e. to the cylinder head fitted at the
extreme rear.

For more detailed instructions, reference is made to
fitting instructions provided by suppliers of engine
heaters.

N.B. The inlet and outlet hoses of the engine heater
shall be provided with shut-off cocks. These may
only remain opened when the engine heatar is in
operation, If a cock is left opened during operation
there is danger of insufficient cooling of the engine
(in an engine with lubricating oil cooler a subsequent

- increase of the lubricating oil temperature is then
possible,

The capacity of the engine heater should be decided
upoh in consultation with the supplier of engine
heaters. Especially the lowest possible starting tem-
perature and other circumstances concerning the star-
ting of the engine should be taken into consideration,
The capacity required is influsnced by different ’
Yactors, e.g. by how well the engine and radiator

are protected against wind.
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As a quide when deciding upon the heater capacity
we can add that at the above mentioned low starting
temperature, -259C, the heater should be construc-
ted so as 1o be able to keep the coolant at a tempera-
ture of about 509 {above that of the ambient tempe-
rature, i.e, +25°C).

A well wind-protected engine {and radiator) of 6
cylinders reguires in this case an output of 2—3kW,

b} ETHER SPRAYER

In those cases when it is not possible to use an engine
heater an “automatic starting pilot” can be fitted.
Fitting Instructions for such "pitots” can be obtained
from our Service Department after application, In
that case, please indicate type of engine and chassis.

Temperatures down to -40°C

It is still possible to start with the help of the starting motar.
Then it is a pre-requisite, however, that not only the coolant

but also the fubricating oil is heated. As lubricating ail
congeals slightly betow -309C, it is advisable to maintain a
steady heat in order to prevent this critical temperature
occurring during an interruption in operation.

1. WHEN STARTING
al Push in the stop conirol completely.

b} Pull out the hand throttle control completely (this
is now necessary for the injection pump with pneu-
matic governor, too, on account of the choke damper
introduced in the throttle housing],

—

c} Put the injection pump in cold start position by
pressing in the cold start button or, on the majority
of CAV pumps, by pulling out the axle of stop lever

arm.

d

—_

Injection Pump with Pheumatic Gavernor

Push in the hand throttle control to a position corre-
sponding to a slightly increased idling speed {approx.
600 rev/min., depress the clutch pedal {but not the
accelerator) and start the engine, Let the engine warm
up slightly at low speed, approx. 800 rev/min. This
will give smoother ignition and less smaoke formation
than if the engine is operated at higher speads,

injection Pump with Centwrifugal Governor

Depress the clutch pedal and accelerator and start the
engine, Let the engine speed rise to about 1000 rev/min,
and then very gently reduce the acceleration 1¢ about
600 rev/min. Allow the engine to warm up slightly at

this speed. This will give smoother ignition and less smoke
formation than if the engine is operated at higher speed.
In certain cases, despite the above mentioned method

of procedure, starting difficulties have arisen, which

have been caused by one or several of the below men-
tioned factors.

. In cold weather the control rod moves relatively slowly

and it may, therefore, occur that it will not reach max.
delivery pasition when the cold start device is connected
in, There is risk, therefore, that the control rod will not
go into the cold start position when this is engaged,
which will show up by the cold start device not remaining
in engaged position when it is released.

. When the control rad has reached max. delivery position,

it may occur, by reason of the stow movement of the -
rod, that this will only move a little way past the max,
delivery position if the cold start device is released
immediately after the process of engagerment. The amount
of friction then experienced in the cold start device,

in this case, will be sufficient to prevent the rod from
moving further to max, cold start position. In order to
prevent this from happening, it is advisable that the

cold start button and the axle of stop lever arm respec-
tively be operated in and out several times,

It has occurred that with pneumatic governors of make
CAV, the diaphragm has become stiff in very cold
weather, which apart from other reasons can make the
engagement of the cold start device very difficult,

In order 1o prevent this from happening the cotd hardiness
of the diaphragm has now been improved. The new
diaphragm is introduced as standard on both Db and

D8 series injection pumps with pneumatic governors
beginning from pumps with the date code “XG”', which
is indicated an the type plate of pump in connection
with serial numbers. The first letter in the cade indicates
the month of manufacture and the other the year of
manufacture, i.e. X" refers to October and "G 1o
1965, Pumps of a later make during 1965 have the code
“¥G*" (for November) and ~“ZG", (December), Pump
manufactured in 1966 has designation “"H™ for year of
manufacture,

The new diaphragm can, if necessary, also be fitted

in retroactively. As the part number of the diaphragm

is unchanged the improved diaphragm has been provided
with an identification sign consisting of a drill mark on

the front diaphragm axle end - towards the pump housing.

One other difference is that the old diaphragm easily
blackens when it is handled by the fingers, which the
new design does not do,
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MODIFICATION OF TOOL 87423 FOR PRESSING N OF VALVE GUIDE ON D/DS5, D7, D/DS8
AND DS14

The moditication of the above-mentioned drift for pressing tool number 1o indicate that the drift has been modified to
in of valve guides enables the tool to be used also for pressing the new version.
in the valve guides on D514,

Through this modification of the drift, the nominal height
The modification involves grinding the tool to give the dimen-  of the valve guides will be 24.01 mm. This implies that
sion indicated in the figure below. At the same time, the the guide heights for D/DS5, D7 and D/DS8 are lowered.,
letter ""N"" must be punched into the drift alongside the

22,1+0}

\\\‘

7
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PRE—LUBRICATION OF THE VALVE SPINDLE IN THE ENGINE CYLINDER HEAD

Cases have been reported of severe wear in the exhaust valve
guide and on the exhaust valve spindle on account of insuffi-
cient lubrication of the valve spindle during assembly, There-
fore, in order to prevent damage of this kind we recommend
the following measures to be taken in conjunction with the
fitting of valves:

1.

Make quite sure when checking that the édge of the
hole in the top guide ends does not give rise to constric-
tions or sharp upsetting burrs that are likely to damage
the lubricating oil film on the valve spindle. The risk

as far as upsetting damage is concerned is particularly
great when carrying the cylinder head to D11 and DS11,
if it is placed or pushed on a surface, bench or similar,
with the open ends of the valve guides turned facing

the bench,

Upsetting burrs can also arise if the drift is subjected

to hard blows when the stop sleeves are removed on
the valve spindie, If there are any signs of the defects

?/2

mentioned then the guide ends must be chamferad on
the exhaust valve guides according to the figure below,
but not on the intake valve guides. This only applies
to exhaust valve guides Part No. 131086 on D11, DST1
and DS14,

Before the valves are fitted in the guides it is advisable
for the spindle of both exhaust and intake valves to be
carefully lubricated with a recommmended engine oil,

The valve spindles should be [ubricated just after the
engine has been started - before the oil from the jet
lubricating mechanism reaches forward to the valve
spindle. This measure is not only recornmended
after the valves have been reassembied, but also in
cases where the cylinder head has been removed

for some other reason,

The permissible chamfer in the top end of the exhaust valve guide.
The part number of the guide is 131086
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STUD BOLTS FOR ATTACHMENT OF

TURBOCHARGER

It has been found that the turbocharger has been able to
loosen from the exhaust manifold as a result of permanent
deformation of the stud bolts, We have, therefore, intro-
duced a better quality of stud bolts as indicated in the

list below,

Type of atud bolt

Ds5, DS8
DSBR42

DS

New

191892
203373
188258

Part No.

Quantity

4
4
4

Discontinued

800080
800064
800062

When problems of this nature are encountered, the old
stud screws should be replaced by new ones as indicated

above,
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CRACKED FRONT OR REAR EXHAUST PIPE PARTS, PART NO. 177962 and 177963 ON DS11—

SERIES ENGINES

The subject pipes - usually front - have cracked on some
engines. The cause of this may be owing to the fact that
the pipes have been fitted in a somewhat constricted
position, The intermediate part of the exhaust manifald
Part No. 176596, has to a cartain extent had a dimensional
error, because the contact surface of the retaining screw

hugs against the cylinder heads has not been fully processed.

The distance between the surface and the centre points of
the pipe holes have thus been too large, causing abnormal
stresses in connecting pipes when these are being tightened

up.

Therefore, in conjunction with replacement of cracked
pipes it is necessary to check the intermediate part of the
exhaust manifold. When doing so, proceed, where appro-
priate, in the following manner:

1. Put the intermediate pipe on a surface table and mea-
sure up very accurately the distance X mm between
the pipe hole and the surface fable {(the accuracy of
measuremant, at least on tenth part mm) using vernier
height gauge with vernier scale according to figure,

2. The inside diameter of the pipe hole is normally 62.0
mm, On faultless intermediate pipes the dimension
X+ 6—2‘? shall amount to 50 £ 0.1 mm, i.e. X shall be

19 0.1 mm. I there is any greater distance the con-
tact surface of screw lug against the surface tabie shall

be processed with a suitable tool {if necessary with file)
until the dimension 60 * 0.1 mm is obtained, Make
quite certain that the surface on the four lugs is proc-
essed evenly and equally as much, It will afso be neces-
sary 1o check the degree of processing by measuring up
the height of lugs (on hole depth of the two upper lugs)
before and during the processing work.

Remarks:

1f the above mentioned vernier height gauge is not available,
measuremnent can be made by using either a sliding cafiper
with vernier scale or an external micrometer. In such a case
the intermediate pipe must be put close to one edge of the
surface table, which thereby makss it possible to measure

. the distance to the lower side of surface table (Afterwards

deduct the thickness dimension of the surface table). That
part of the measuring nstrument, which is flush against the
surface of the hole must either be shaped as an edge or
rounded off {radius |less than the pipe hole) in order that
an adequate contact against the surface of the hole shall be
assured,
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NEW SCREW JOINT FOR EXHAUST PIPE
PART NO. 177962 AND 177963 ON DS11-
SERIES ENGINES

In some cases retaining screws have hatt a tendency to
come loose, as a result of which a new screw joint has
bean introduced as standard. This screw joint consists
of a 20 mm longer retaining screw , M12x60 mm {(com-
pared with previous M12x40) and a3 25 mm long spacer
sleeve, which is fitted between the screw head and ex-
haust pipe flange,

The new screw joint should, if necessary, also be used on
engines already delivered.

Thus, as the retaining screw is longer, the flexible defor-
mation capacity of the joint increase, thereby preventing
the screw from coming loose,

Therefore, when fitting screw 221362, it shall be tighten-
ed to a torque of 7 kgm or 51 |bs, The screw shall be re-
tightened to the same torgue after 2.500 km or 50 hours
service,

Discontinued Parts New Parts Description

8 177634 Screw M12x40
8 803001 Washer BRB 12x22
8 221362 Screw M12x60
8 216247 Spacer sleeve
(inner diameter
@129,
Outer digmeter
@ 18.0 mm)

The modification concerns the following type engines in
production; DS11R014, DS11RQ2A, DS11RO86,
DS11RO7, DS11C0O1, DS11C02, DS11R40.
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LEAKING DRAIN PLUGS IN CYLINDER BLOCK AND CYLINDER HEAD

Because of complaints about leakage occurring at the drain
plugs in the cylinder head and cylinder block, a replacement
convex sealing plate is now available from our Spare Parts
Department.

The oversized, threaded plugs are still available also, e.g.

for cases where the engine cooling water outlet is situated
on the plug in the rear end of the cylinder block,

Convex Sealing Plate Installation

Clean the hole thoroughly and cover its surface outside the
threads with sealing compound - order No. 761019 in the
cylindrical part of the hole,

Install the sealing plate and fiatten its centre to a tight fit
with a flat end punch or similar tool.

Oversized, threaded plugs

Use the same sealing compound as mentioned above 1o cov-
er the threads and additionally, sealing ring No. 151225 for

oversize No. 1 and sealing ring No, 151223 for oversize
Ne, 2.-

Parts needsd

The convex sealing plate is available from our Spare Parts
Department as listed below;

Name of Part Part No.
Sealing plate, convex 204541
Sealing compound 761019
Threaded plugs, oversized:

Thread Part No. Sealing Ring
Standard M44x|.5 139302 162750
No. 1 oversize M46x1.5 138279 151226
No, 2 oversize Mb2x1.0 152635 161223
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LOWER SEALING RING FOR CYLINDER LINER

In certain cases, problems may be encountered with leakage, we wish to recommend that the new sealing ring be fitted
the reason being that the lower of the three sealing rings as the lower ring.

for the cylinder liner seal hardens and cracks under the

influence of high ternperature and the additives contained The new sealing rings are also included in the overhaul kits
in the lubricating oils. for the different engine types.

For this reason, the lower sealing rings are nowadays made
of a material with better resistance. These sealing rings are

provided with a yellow or violst field. , Description Discontinued New Engine type
Sealing ring, lower 131611 209579 D&, 0SB,
A sealing ring with yellow colour marking and a sealing . D7, OB, DSB8
ring with violet colour marking are of exactly the same
quality and design, Sealing ring, lower 139237 177587 D16, D310,
g D11, DS1T,

in connection with removal and fitting of cylinder liners, DsI




grupp/group
Special Information

~ |SERVICE SEANIA |t 755 |7

PRODUCTS

datum/date kast. nrjorder nr

1.9.71 6201a:3-3 E

INCREASED CLEARANCE BETWEEN CYLINDER
LINER AND CYLINDER BLOCK ON ENGINE

. SERIES D5, DS5, D8, DS8, D10, DS10, D11, DS11,
D14 AND DS14 '

In order 10 satisty the demands put upon the cylinder liner
fastening, which may occur during extreme cooling condi-
. tions, the clearance between cylinder liner and engine black
has been increased slightly in the bottom liner position. The
increase in clearance has been brought about by reducing the
outer diameter in the bottom part of the liner.

Therefore, with exception of liner do DS14, {Part No. 170630},
new part numbers have been added according 10 betow:

Engine Type Discontinued Cylinder New Cylinder

Liner Part No, Liner Part No.
Db and DSb 131612 219207
08 and DS8 131612 219207
D11 and D511 156000 219938
. ) The discontinued tiner 131612 and 156000 can be used on

. engine of type D5 and D8 (with exception of D8R03 for
which special instructions apply} and engine type D11
respectively,
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MODIFIED REAR CRANKSHAFT SEALING ON SEPARATE ENGINES AND D11-ENGINES IN REAR

ENGINE BUSES

Separate engines and D'11-engines in rear engine buses have For D8-engines fig. 2

been provided with sealing ring 178866, instead of felt ring

on rear crankshaft sealing. 1. Turn out the flywhee} housing according to fig. 1.

When replacing the sealing ring 178866, the crankshaft is 2. Use self-hardening plastic, Part No. 761029 when fitting

1o be inspected in case of possible abrasive marking occurring the bracket 181385 in the flywheel housing. In order to

from the sealing lip. If there is evidence of abrasive marking, facilitate fitting it is advisable to place the housing on a

then spacer washer 209666 shall be fitted in the flywheel flat surface and to use a 13 mm thick spacer with which

housing position for sealing ring. the bracket is pressed against. Check, with a deep gauge
. _ that the bracket is straight.

When taking this precaution the sealing ring is to be moved
axially, so that the sealing lip will work against an unused 3, Press the sealing ring 178866 in the bracket with the 13
surface of the crankshaft. mm thick spacer as support under the bracket,

. If, necessary, sealing ring 178866 can also be fitted in older 4. Grind the crankshaft with a fine emery cloth, fineness
engines by fitting a special bracket in the flywhee! housing of grain 220 on the comtact surface of the sealing ring,
according to the following: so that it is given a surface evenness Ra 1.6, This is of

special importance when the surface is smooeth ground
by a previous feit ring.

5. Take great care when the flywhee! housing is being fitted
_—— . that the sealing ring does not become damaged when put
[ an the crankshaft,

178846
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Figt Fig 2
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For D11-engines fig. 4

1. Check the flywheel housing concerning thickness of
raterial, (see fig. 3. The thickness must be a min. of
4 mm, after turning, in order that the flywheel housing
can be used.
-
2. Turn out the housing according to fig. 3.

3. Use self-hardening plastic, Part No. 761029 when fitting
bracket 211211 in the flywhee! housing. N.B. There must
not be any oil or grease in the flywheel housing and bracket
before coating with locking fluid, Bath the bracket and
the flywheel housing are to be coated. '

0.8x45"

0178 HY

Fig 3

4, Press the sealing ring 178866 in the bracket.

5. Grind the crankshaft with a fine emery cloth, fineness
of grain 220 on the contact surface of the sealing ring,
so that it is given a surface evenness Ra 1.6. This is of
special importance when the surface is smooth ground by
a previous felt ring.

6. Take great care when the flywheel housing is being fitted

that the sealing ring does not become damaged when put
on the crankshaft,

178866

211211

Fig 4




v

gruppfarosh - Special Information

- |SERVICE SCANIA |l g5~ T35~

PRODUCTS

datum/date bast. nrjorder nr

71-12-15 6201361 E

GASKET FOR OIL SUMP

On engines D5, DSE, D8, DSB, D11 and D511 the earlier
1ype gaskets of fine grain cork with inserts of aluminium
foil have been replaced by new gaskets of another material.
Therefore, in order to facilitate handling and to make the
parts less bulky the new gaskets have been made in four
parts with dovetail slot joints.

The part numbers for the new gaskets are shown below.

™~
Type No.
D11,DS11 215242
D8, DS8 215246
05, DS5 215248
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INTAKE— AND EXHAUST SYSTEM

TURBOCHARGER MODEL 3LD AND 4LE

Wear Limits

Radial Clearance of Rotor
Axial Clearance of Rotor

Total Shaft Run-Qut in V-block

The Total Distortion of Turbine Wheel Measured on
Radius 30 mm

Measured on Radius 25 mm
Diameter of Bearing Housing at Bearing Positions

Diameter of Shaft at Bearing Positions

Tightening Torgues
Locknut for Compressor Wheel
Locknut far V-Clamp

Screws for Compressor Housing
Applies to; DSS, D58, D511

3LD
Max. 0.61 mm
0.10-0.20 mm

Max, 0.01

Max, 0.04 mm
Max, 22,276 mm

Min, 12,190 mm

1.8 kgm (18 Nm)
1,4 kgm (14 Nm)

0,7 kgm {7 Nm)

4LE

Max. 0.61 mm

0.80-0.175 mm

Max. 0.02 mm

Max. 0.02 mm

Max. 22,268 mm

Min, 14,251 mm

1.9-2.2 kgm (19—22 Nm)

1.4 kgm (14 Nm)

SE, SF, SG, SH
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Charging Pressure

Correction table for measurement of charging pressure with consideration to the temperature of the intake air in °C. (The
corrected values refer to an intake air temperature of +25°C and are to be compared with the current charging pressure

diagram).

Charging

Pressure Temperaturs of Air Sucked in °C

Measured . {Ambient Temperature)

Below -20 -5 -10 -5 0 +5 +10 +16 +20 +25 +30 136
bar  tkg/fem?) Corrected Values

0,20 (0,20) 016 0,16 017 037 o018 ¢18 019 019 020 020 021 0,22

030 (031) 023 024 025 026 027 027 028 029 030 030 031 032
040 (0.41) 031 032 033 024 035 036 037 038 039 040 047 0,42
0560 (051 039 040 041 042 044 045 Q48 047 049 050 0561 Qb2 . .
060 (061) 048 048 050 051 052 054 0S5 057 068 060 062 063
070 (0,71 054 05 058 050 o061 063 065 066 068 070 072 073
080 (082 o062 064 066 068 070 072 074 076 078 080 082 084
090 (0,92) 070 072 074 076 078 081 083 08 08 090 082 094
1,00 {1,02} 077 o080 082 o085 087 08 092 08 097 1,00 1,02 1,06
L1060 (1,12) 08 088 091 094 09 089 102 106 107 1,10 1,13 1,16

1,20 {1,22) 093 086 089 102 1,06 1,08 1.1 1,4 1,17 1,20 1,23 1,26

Example: A charging pressure of 1.0 bar {102 kg/emZ}measured at -15°C corresponds to 0.80 bar at +25°C,
A charging pressure of 0,50 bar{0.51 kg/cm2( measured at +359C should at +25°C have been 0.52 bar etc.

T T T n




dawum/date . gruupfgruu-p nummer.'numi:ar sida/page
14.71 SERVICE SCANIA
4. 1a 2 3.
pressure pressure
bar bar
12 1,2
1,1 11
1,0 10 p -
0.9 0,9 —
0.8 0,8 /AJ
L~ 1
07 0.7 — -1 . l
-~ L~
0.6 . 06 ] Mt
T -~ - -
0.5 Lt 05 4 e
b - -+ - ! - - L -
04 T - 04 2]
~ -
. 03 s =T 03feT =
- - 1~ o A
0,2 - 02| b~
oat=T " i 3 g g
, }}? 01 S
0 ) - 0 - J
. 1200 1400 1600 1800 2000 2200 2_400 1200 1400 1600 1800 2000 2200 2400
number of revolutions number of revolutions
. r.p.m. r.p.m
Diagram 1-2/81 Diagram 1-2/42
Limits for corrected Limits for corrected
charging pressure for charging pressure for
engines DSH engines D38
pressure pressure
bar bar
1,2 1,2
@ y Y
1,0 Lo r
- - d
o
¥ — 0.9 P g
08 - 0.8 ot
® , | 7
07 et : 07 p I
AL g i —1
0.6 l 0.6 =
¥ + L~ L~ -
0,5 el 0.5 ]
- -7 ' -7
0,4% < © 04 -
P |~
0,3} — 03
b
0.2 0,2
-~ hed
xr ~
a1 ?v: [¢A] :?
[+) - 0 J
1200 1400 1400 1800 2000 2200 21_100 1200 1400 1600 1800 2000 2200 2400
number of revolutions number of revolutions
i r.p.m. . r.p.m.
Diagram 1—-2/43 Diagram 1-2/44
Limits for corrected Limits far corrected

charging pressure for charging pressure for



SERVICE SCANIA

1c

Work Description

nummar/number

0

sida/page

PHODUCTS daturm/date best. nrjorder nr
15.4.71 6201c E
1 Engines
¢ Separate Engines
List of Contants
No. Page
Ganeral 0
Cylinder Head 1
Intake- and Exhaust Systam 2
Cylinder Block 3
Crankshaft and Raeciprocating Parts 4
Timing Gears 5
Lubricating Systam . 8
Engine Suspension 7
Instaltation Instructions |
Installation Instructions DB, DS6, D8, DS8, D11, DS11 8/t
Installation Instructions DS14 8/2
. Intake-Engine Compartment Ventilation 8/2 1
Exhaust System . 8/2 3
Cooling System B/2 7
Fuel System 8/2 8
Electrical System 8/2 9
Engine Dimensions 8/2 18
Engine Suspension 8/2 22
Engine Alignment 8/2 26
Operating Controls for Engine Speec 8/2 26
Power Transmission - Power Take-Off 8/2 28
Multi-Engine Instaliations 8/2 30
General Classification Regulations 8/2 30
The Engine Installation from the Service Viewpoint 8/2 3
Miscellaneous 9



PRODUCTS

SERVICE SCANIA

grupp/group ‘ Work Description o

nummerfaumber sida page

le 8/2 1

hest. nefarder nr

6201c8/2 E

datum/date

154.71

FITTING INSTRUCTIONS, DS14 ENGINE

A. Intake System - Engine Room Ventilation

1

Air Intake for Engine

It is worthwhile providing the engine with a fresh air intake,
i.e. the intake air is taken outside the engine room and conduc-
ted straight through ta the engine via a hose or similar, By
doing this the lowest possible temperature of the air in-
troduced in the engine is automatically obtained.

In cases where fresh air intake does notl come into conside-
ration the air intake must be located in the engine room wall,
the opening of which must be adapted to the volume of

air consumed in the engine room so that no appreciable
underpressure in the engine room occurs. The air intake
should also be designed so that it cannot shut off inadver-
tently,

The area of air intake should amount to 8 dm2 where the
volume of air consumption 1or the engine only is concer-
ned, However, should several engines be operzted in the
same engine room, the air intake section shall be increased
correspondingly.

The engine air consumption at maximum cutput;

Engine Rev/Min. 1500 1800 2100
Engine Air Consump-
tion in mS/hrs 800 1050 1320

Air Temperature
Temperature in the Engine Room

The temperatur of the intake air for the engine should not
exceed 35°C, The maximum permissible temperature of
the intake air is 40°C. This requirement implies in general,
on installations where the intake air for the engine is taken
direct from the engine room, that the engine room is pro-
vided with a ventilation system {ventifation fan}.

in the engine room with fresh air intake for engine, i.e. the
intake air for this is taken direct from the outside of en-
gine room as already mentioned. The engine room tempe-
rature may then in contrast rise to max. + 60°C without the
engine components suffering darmage as a result. If the air
temperature exceeds this vaiue there is risk of functional
disturbances occurring on the alternater, the charging re-
gulator, and in the magnetic cut-out. This means that in
special cases a ventilation fan is required even for engine in-
ctallatimne with freeh air intake The canactty of the venti-

\

lation fan for the engine room is estimated with support
of the particulars below, which refer to the DS14-engine
with non-water cooled exhaust pipe and without heat ex-
changer:

Engine rev/min, 1500 1800 2100

Radiating heat in £W specific, ‘

at max. output and + 25°C air

temperature,

The radiating heat in kcal/hkh

within brackets 0.158 0.111 0.095
(100) (70}

{60)

When estimating the capacity of the fan, consideration must
also be taken to the radiating heat from the exhaust line ex-
tending from the engine. The amount of this heat depends
on how much of the line is located in the engine room and
if the line is insulated. Furthermare, quantities of heat on
account of efficiency losses also occur on driven units,
which can be worthy of attention and should be taken into
consideration,

Location of Air Intake and Air Filter

The air intake should be located in such a way as to elimi-
nate any risk of the engine exhaust gas being sucked into
the intake air system. In addition, it must be so arranged
that the turbocharger must be cleaned more often than usu-
this implies that the air intake must be located as high

as possible. The air intake should be protected so as 10
prevent water, snow and other impurities entering,

The air filter part No. 212664, of dry filter type and parts
for connecting this are supplied s standard equipment, The
filter can either be fitted horizontally or in a vertical posi-
tion. When placed in a horizontal position il shall be turned
so that the slot inside the filter for releasing the dust is
pointing upwards, sce fig. Al.

Flow Resistance in the Intake Line of Engine

I the engine has fresh air intake, i.e. special line for the in-
take air, the drop in pressure for this line is (0 be measured.,
The maximum permissible drop in pressure is approx. 300
mm water column, the value of which also comprises the
resistance of the air filter used in a clean state. If the drop
in pressute is 100 great there is risk that the quantity of aiy
to the engine will be insufficient or that ather disturbances
will occur,

The above method ot contrel can, however, be considered
cunerfloous if the area of the pipe line ysed, amounts to at
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" least 138 cm? {correspanding 10 an inner diameter of 133
mm on round section} and if the length of line does not
exceed 3000 - memyernvided thalno sharp bendsarise.

If a hase is used as gir line it shall be armoured so that it
cannot be sucked together,

Ventilation of Crankcase

The gases from the engine crankcase should preferably be

led out from the engine room via a separate ling, The conden-
sation from the gases foul namely the intake system [turbo-
charger etc.), which has a detrimental effect on its effective-
ness, In cases af installation where this would mean a long
ventilation line and a costly installation the crankcase ends
can, however, be Jed to the intake system of engine between
the air filter and turbocharger, However, this would imply
that the turbocharger must be cleaned more of ten than usu-

@]
o) o)
o o
o
o] o]
Q
Q @)

al, compare Maintenance Instruction,

Crankcase gases should not be led to the engingair filter,
which is of dry filter type The crankcase ventilation line

is suitably made of a pipe or plastic hose which is connected
to the ventilation pipe on the engine, see fig. F1 under”En-
gine Dimensions”. The inside diameter of this line should
te at least 35 mm up to a length of 3 m. A comparatively
thicker diameter should be chosen for a longer tine, The
crankcase ventilation line, which opens outside the machine
room shatl be protected so that impurities cannot force
their way down into the crankcase. The line from the en-
gine out of the machine room must not be made with sharp
creases or bends and it should rise as far as passibie the whole
way in direction from the engine. By doing this no oil"con-
densation will remain in the pipe, which otherwise causes
canstriction and overpressure in the engine crankcase,
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Alternative installations of air filter part No,
212664, Please note when fitting horizontally,
that the dust release slot inside the dust collec-
tor shall be turned facing upwards, To remove
the filter jnsert, it is necessary to have a spece
of at least 395 mm available under the filter,
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B  Exhaust System Dimensioning of the Exhaust Line
Sound Damping The diarneter of the exhaust line is calculated in the follow-

ing manner:
Mufflers are used at the rmajority of engine installations, .

a) Measure the length of the planned exhaust line.
However, the need tor muffiers must be judged from case

to case with consideration being given 10 acceptable noise b} Determine a preliminary inner diameter (Dp) for the
level, exhaust line length, the position ot the exhaust line exhaust line from Lhe table Lelow,
opening, etc, Heat insulation of the exhaust line also has
an gffect on the noise level in such g way that, with an in- ¢} Calculate how masy 90Y pipe efbows are Lo be included
sulated line, the exhaust noise witl be yreater than with a in the exhaust ling, Two 45° pipe elbows are equivalent
line which is not insulated. ' to one 907 pipe elbow etc.
In those cases where a muffler is 1o be fitted, this should be d) With help of the preliminary diameter Dp and the quan.
. located as far away from the engine as possible. However, it tity of 90° pipe elbows, which are converted calculatori-
should not be placed in the end of the exhaust tine, but ly into straight pipes with the same total tesistance value,
roughly one metre fram the opening. if, because of limited an additional fength is determined (L) from the diagram
space, the muifler cannot be placed close to the exhaust o- {Fig, B1).
pening, it should be put as near to the engine as possible, It
. is often advisable to tit in @ booster muftler close (o the With the additicnal length, consideration is taken to the
exhaust opening, whereby possible resonance vibrations resistance in pipe elbows and the discharge resistance in
in the exhaust line following the mutiler at the engine will the line opening, N,B. It wiil be necessary 1o calculate
he absorbed, with an additiunal length, even if the exhaust ling has no

: pipe elbows (line O in diagram},
Chaoice of muifler is suitably done in consultation with ihe

Engine Sales Department at Sasb-Scania AB. e] Add the estirated additional length (L} to the length

measured {L} and then read with guidance from this to-
When particularly bid demands are placed on low noise tal length (L) the final inner diarmeter in the table.
level, e.g. at a hospital, a sound insulation cell for the ex- Select the nex: kager stundard diameter,

haust gases can be built. More detailed instructions about
this can be obtained through the Engine Sales Department

at Saab-Scania AB.

Exhaust Line Inner Diameter, mm

Engine 1500 1800 2100 Muffler
rev/min part No.
Exhaust line 5 10 15 20 2 5 10 15 2 25 5 10 15 20 25
length, m

Exhaust line 88 100 109 115 122 99 113 123 130 137 109 125 136 144 152 208306

g5 109 119 126 133 115 132 143 152 160 207308
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Example: Engine Type: DS14AG1

Operating Speed: 1600
Mutfler: Part No, 208306

1) Measured fength (L ) = 14 m

2} Preliminary inner diameter [Dp) = 100 g {109—100) = 107 mur Protection against the Penetration of Water

3) Number of pipe elbows: 3 parts 90° + 4 parts 459 =g parts
4) Additional length {L ) =9 m
5)| Lu+ Lt= Ltot= 14+9=23m

6} Definite inner diameter = 115% {122—115) = 119 mm

~ The pipe elbows on the exhaust line shal) be designed with
large radius,

The estimated inner diameter according to the above im-
plies that the exhaust line is insulated; that is the reason why
any increase of the inner diameter is unnecessary because

of this,

Exhaust Line Connection and Location

Regarding the engine movementswhen this is rubber sus-
pended and to the lateral changes which occur in the ex-
haust line as a result of changes in temperature in the line,
there must be some sort of flexible connection between the
exhaust pipe and the engine. This is particularly impartant
for engines equipped with turbochargers in order 1o prevent
the unit fram being damaged.

The Saab-Scania Engine Sales Department supplies certain
designs of such compensators and parts for connection of
these, The compensatar with part number 208305 consists
of a pipe in rustproof plating partly corrugated, see fig. B2,

The compensator can at the same time absorb the lateral
and |engitudinal movements indicated in the figure.

The compensaior is designed to be connected to pipe el-
bow 208270, which in its turn is fitted on the turbocharger
unit and can be connected at different angles to this, A se-
parate bracket is also fitied to the pipe elbow, see fig, B2,
Any greater demand for absorption of mavement must be
satisfied by fitting additional compensatars of this or other
design in that part of the exhaust line where the need is
necessary, YWhen it concerns the absorption of movements
longitudinally, compensator 170948 may be the most ob-
jective,

insulation

The necessity of insulating the exhaust line must be judged
from case to case. With internal air intake for the engine,
the exhaust line should be insulated particularly well in
order to reduce the engine room temperature, One other

”
reason for insulating is e.g. to reduce the risk of the machine

personnel contracting burns and to diminish expenses for

ventilatian. Be perticularly careful about the insulation when

fitting the tine through or in the vicinity of inflammable

material, : '

Rain or condensation water which penetrates into the engine
can cause corrosion and subsequent damage, Therefare, the
exhaust line should be protected in order to prevent this,

Long exhaust lines should be provided with a condensator
water separator to be lacated atter the flexible connection,
although not too far from the engine. A cleanable water
trap should be attached to the condensation water separa-
tor. Even with short exhaust lines the condensation water
separator may he justified if there is a risk of water pene-
tration. This risk, can also be eliminated by using a seif-
closing cover over the exhaust line,

Back Pressure in the Exhaust Line

The back pressure in the exhaust line may be allowed to
reach a value equivalent to max. 500 mm water column and
should be checked after installation. Measure the pressure
adjacent to the connection between the extiaust fine and
the engine, Run the engine with maximum Icad and at max:
imurn rev/min. when measuring the value of a thoroughly
warm exhaust system.

Multi-Engine (nstaliations

With multi-engine installations a separate exhaust line for
each engine should be provided, if possible, In those cases
where the exhaust lines from several engines are joined to
a corimon exhaust line, the same dimensioning principles
are applicable for every branch line as for the exhaust line
of the single engine installation according 10 the above,
The common exhaust fine section will be finally dependent
on its length, but it shall at least correspond to the total
section of the branch lines,

In those cases where several engines are connected to a
common exhaust line, there should be an easily operated
and effective shut-otf device in each branch line. This is
very impaortant, as the exhaust gases from the engines which
are in operatian can otherwiss penetrate iNto an engine
which is not in operation and cause, asnong ather things,
corrosion damage,
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Fig. B2

Compensator connected to the turbocharger via a pipe el-
bow which is fixed securely to bracket 3.

1. Compensatar

2. Flange with hole diameter for connecting exhaust pipe
(8 bolt holes @ 18 mm)

3. Bracket

4. Pipe elbow
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C . Cooling System
Air-Cocled Design

The cooling needs of the engine depend an the amount of
output, design of the engine installation and place of ope-
ration, Experience shows that this guestion should be care-
fully considered when ordering the engine unit.

If the engine is delivered without cooling equipment from
the factory, then it is necessary to find out whether the cooler

to be used for the operation in question has an ample dimension,

In cases where cooling of the driven unit occur vig the en-
gine cooling system, then this must abviously have a good
margin for such excess of heat,

The cooling water pipes and hose connections between en-
gine and cooler must have ample dimensions and in general
be objectively designed, or otherwise there will be reduced
cooling capacity. The cooler should, in case it is placed im-
mediately in front of the engine have a convenient distance
to the fan that gives effective air flow through the cooler
and use of fan housing will thus give optimum flow volume.

Furthermore, it is essential to make sure that air which has
already passed the cooler and is heated up does not have
the opportunity to circulate through the cooler again.

Another important aspect is to make certain that no pressure
Insses oceur on account of small inlet and outlet areas far
cooling air flow in engine compartment walls or in respect

of other unnecessary impediments 1¢ air flow. The engine
can be equipped with a cooling fan of either suction or
pressure design and in various sizes. The speed of the fan
can, if necessary, be raised from 0.975 x engine speed {stan-
dard) to 1.2 x engine speed . To obtain this ratio the fan
gearwheel and fan-bearing housing must be replaced by one
of another design,

in doubtful cases, the pressure loss in the cooling system
connected to the engine, and the guantity of coolant flow-
ing through it should be measured, In which case the ther-
mostats shall be removed and the return passages from the
thermaostat housing connected to the suction side of coolant
pump, so that the entire coolant flow from coolant pump

is led through the outer circuit,

The measurement of pressure loss is carried out at the in-
let and outlet on the engine.

At it is the cooling capacity margin which is of final inte-
rest, it is advisable in connection with the test mentioned
tc measure the temperature of the coolant at the inlet on

PRar

SERVICE SCANIA

grupp/group nummaef/number sida/page

1c 8/2 7.

the coolant pump, when the engine reaches the maxir.um
gutput, Shouid the temperature in a fauitless and clean coo-
ling systern be as high as 70°C, on the point mentioned;
this means that the cooling system is insufficient under con-
ditions which are more unfavourable than those prevailing
during the test.

Certain'guidance for judging possible loss of pressure in

the connected cooling system and guantity of coolant requi-
red for praviding cooling can be obtained from the table
below where the values indicated refer 1o a vehicle installa-
tion,

The recommended values for vehicle installation with ¢oo-
ler Part No. 181773 cooling fan 170654,

Engine speed/min, 1600 1800 2100

Pressure rise over water

pump in bar (kp/cm‘?) 0.24 0.34 0.44
0.24 0,34 0.44

Corresponding water flow

litre/min. 270 1330 375

Water pump speed = 1,182 x the engine speed.

The cooling system must always be so arranged that the
coolant has the possibility of expanding. The connection
between engine and expansion vessel shall be carried out
with even rise 50 that risk of air or steam pockets is elimi-
nated. A shut-off valve must not be located an this line,
The expansion tank shail be placed somewhat higher than
the highest part in the remaining cooling system,

The heat to be carried away via the cooling system from the
engine can be calculated by guidance from the particulars ]
below.

Engine speed/min, 1500 1800 2100
Heat content of coolant X} 0,503 0.610 0.735
(376) (385) 1400)

Example: Engine output 218 kW at 1800 rev/min, gives 132.
132.6 kW {114000 kcal/hr)

Connections to the cooling system are shown by fig. under
"Engine Dimensions”’,

x) in kW per kW indicated engine output (kcal per hpr and
hour}, specific value, of air-cooled exhaust pipe on en-
gine.
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D Fuel System -

Genarail

The depression in the suction line of the feed pump, caused
by static suction height, flow resistance in the fuel line and
possible extra fuel filters must not exceed 0.2 kg/cm2

{0.2 bar), which must be checked when full output is taken
from the engine. On the ather hand, if the fuel tank is loca-
ted higher than the engine injection pump, a shut-off valve
should be provided in the fuel line to the feed pump; the |
line should be closed when the operation is interrupted.
The maximum fuel fevel in refation to the feed pumo must
not exceed 3,5 m. In those cases where a greater difference
in level may be required for technical installation reasons,
the circumstances shouldfirst be discussed with Saab-Scania
AB Engine Sales Department, The fuel pipes should, it possi-
ble, consist of steel tubes, connected to the engine with
flexible couplings to prevent the fuel pipes from being ex-
posed 10 breaking stresses, This appliss particularly to
flaxible engine suspension. Saab-Scania AB supply flexitle
hoses for this purpose. Such a hose must not be bent more
than 90°, and the bending radius must not be less than

116 mm, The fuel supply line to the engine should have an
inner diameter of at teast 10 mm with lengths up to 8 me-
tres, Should the suction line be longer, a proportionately
larger dimension is required. The fuel supply line should be
placed in such a way that the fue! is not heated up notice-
ably by sources of radiation, which may exist in the engine
room,

in cases of operation where there is risk of water getting
into the fuel a water separating fuel filter should be fitted.
When the demand for operational safety is particularly
great (e.g. in marine installations), it is advisable in addition
to fit extra fuel filters of reversible type to be connected

in the line between the water separating filter and engine,
On engine installations liable to be subjected to low ambient
temperatures an extra fuel filter should, if possible, be fitted
in the neighbourhood of the engine so that radiation heat

from the engine will warm up the filter somewhat and prevent

the risk of freeezing in it. N,B, The fuel filters fitted as
standard an the engine are not replaced by the above men-
tioned extra fuel filters. The return line from the overflow
valve should be drawn to the fuef tank and must not be
connected up to the suction line, The return line should
have the same dimension as the suction line,

Ags regards connections of fuel system, see fig. FI1B under
“Engine Dimensions”.

The fuel tanks should be manufactured of steel plate, The
tanks shall be welded and, of so required, provided with
batfle plates. Moreover they should be provided with sludge
and water separators with drain cock so that sludge and
water which has sunk to the bottom of the fuel tank can

be drained away. The fuel line from the tank should pro-

ject up roughlv b cm above the bottom of the tank, and
in the upper part of the tank there should be a connection

to outer air, e.g. through a special ventilation pipe or through
a ventilation hale in the filter cap. Drainage shatl be arranged
so that danger of fire or risk of damage to groundwater does

not arise if the tank is filled up too much and overflows,

After manufacture the tanks shall be carefully cleaned and,
if necessary, pressure tested, Afterwards, it is advisable

to anti-rust-treat the tanks on the inside with a water re-
pellent oil. An appropriate ol is supplied by the majority of
oil companies. Comply with the Qil Company recommenda-
tions when applying the oil. The tanks shall be painted on
the outside with a protective catour, N.B, The tarks must
nat be painted on the inside. They must not be gaivanized
either.
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E  Electrical System upto9  neter
up 10 9 meter
1.  General upto 12 meter 70 mm?
upto 17 meter 95 rnm2
The nominal voltage of the system is 24 V. The ope- Locate the wires so that they are not subjected to
rating voltage may amount 1o 28 V, thus making it wear or damages of any other sort.
necessary 1o use bulbs designed for this voliage.
5.  Master Switches and Fuses
2.  Batteries
Between the batteris and starting maotor a master
The type of battery usually. used is Jead batteries of switch should in general be fitted. With a bipolar
type "'storage battery”, which are capabie of supply- electrical system two isolating switches are required:
ing considerable current intensity during a short period. one on the positive cable and the ather one on the
In some cases, Nife batteries are installed (alkaling). negative cable. With a unipolar electrical systerm one
If lead batteries are used, it is possible to connect master switch is required, which is convenientiy con-
two 12 V batteries in series, oected up on the negative cable, Furthermare, the
. electrical system shatl be protected by fuses {regar-
In those cases where lead batteries are to be used, we ding alternating current generator, compare the sec-
recormmend that these batteries should have a mini- tion about *'Fusing up Charging Circuiis™). Both the
mum capacity of 190 Ah {ampere-hours), This is ne- master switches and main fuses, it any, must be fitted
cessary to start an engine which has been exposed to as ctose to the battery as possible, Fig. E1 shows basi-
. very low temperatures, cally how the wiring should be carried out, A detailed
wiring diagram will accompany each separately deli-
N.B. I the engine is provided with an alternator, vered engine,
the master switch, if any, must not be put off or the
battery disconnected when the engine is in opera- 6. Radio Interference Suppression of Electrical Equip-
tion, as peak voltages can then occur and damage al- ment for Marine Engines
ternator parts, .
The Bosch alternator is as standard pravided with an
3.  Charging Regulator for Bosch Alternating Current interference suppression cotdenset, and for this rea-
Generator son it is only necessary in exceptiunal cases to take
additional precautions. However, if these precautions
y The battery charging regulator should be protected are really necessary get into tauch with our Engine
against water, oil and ather ligquids as well as against Sales Department,
mechanical damage,
7. Parallel Operation with Electrical Generators
The ambient temperature for this regulator must not
exceed + 60°C. Take great care when connecting up, Very often with multi-engine plants it is desirable 10
. because a faulty connection of short circuit can da- make the charging generators on two or more engines
mage the regulator. charge one and the same battery. With the Basch al-
ternators and charging regutators which are usually
The battery charging regulator is set for charging iead used there is no need for any additional arrangement
batteries. 1o be made.
. 4. Wires
) ) 2. 8.  Electrical Welding
The starting motor wire section in mm< is shown by
the table below. Note that it is the total length of po- When carrying out electrical weldning
sitive and negative wires that is to be considered when When carrying out electrical welding close to an en-
decoding the cable section, The minimum permissi- gine with alternator the wires between alternator and
ble wire section is 60 mm2. battery, and between alternator and charging regu-
latar, should be disconnecied,
Length {single) Section, mm2
9. Protection Equipment for Bosch Alternators
upto 2 meter
uptodbh = As shown, the alternator must only be operated with
charging regulator and batiery connected, otherwise
upto2  meter damages can occur on rectifiers and regulator. Invol-
upto 35 meter 50 mm2 untary interruption, in certain circuits, through cable
upto5  meter fractures, loose cable terminals ete. have the same
upto 7 meter effect; therefore the alternator manufacturer has
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produced protection equipment which can be used
when judged to be desirable;

a) Protaction against Excess Volitages and Connec-
tion 10 Alternator

The alternating current plant is sensitive to high
excess voltages; there is then risk of damages occur-
ring on transistors and rectifier diodes, Already
under normal conditians, far instance when elec-
trical users ot an inductive type {e.g. relays) are
connected or disconnected, inductive voltage peaks
arise in the system which may result in damages

1o the diodes and transistors. Because of this the
standard-delivered alternator of make Bosch is
equipped with a condenser as protection against
such voltage peaks, The condenser, in addition,
serves to suppress radio interference,

The tota! capacity of the candenser is, howaever,
insufficient for high voltage peaks, which may arise
if for instance the master switch should cut-cut
or a cable break so that the alternator becomes
separated from the battery during operation, The
same conditions will occur if the user should be
connected and discennected at a relatively high
load and high alternator speed without the battery
being joined to the circuit, Excess voltages of this
size are however damped down to a non-dangerous
level, if ar excess voltage protection is used. If ne-
cessary, get into touch with the Engine Sales De-
partment. '

b) Protection against Disconnection of Battery during
OQperation

(This protection is not required if the plant is equip-
ped with special excess voltage protection). In arder
to prevent the battery from becoming disconnected
during operation {e,qg. if the master switch is uninten-
sionally disconnected with the engine in function)} it
is passible to connect up an auxihary relay (Order
Mo, Bosch 0 332 003 012, SV 137691) via the mas-
ter switch according to diagram E2. The relay coil is
energized as soon as the alternator charges, so that
the circuit from 30/51 to 87 is closed and the battery
is consequently connected to the alternator, even it

the master switch is cut out. In a bipolar system
with isolating switches in both positive and negative
circuits a relay is connected via each isolating switch
section and the relay terminal 85 is connected to
terminal B-/D- on the alternator, Instead of two re-
lays of the type indicated, it is possible to use one
relay with two closing contacts with corresponding
loading capacity.

¢) Protection against Polarity Faults

If the battery in conjunction with fitting, is connec-

ted up incorrectly, so that the battery cabies are mix-

ed up, there is also risk of damage. However, this
risk can be prevented through installation of a polari-
ty protector,

d) Electromagnetic Master Switch

Instead of battery master switches of canventional
type, a battery relay can be used, This is best de-
scribed as an electromagnetic master switch which
permits, instead of "the polarity fusing”, the connec-
ting up of a blocking diode as palarity protection.
The battery relay is aperated with the switch for
instrumentation and supervision so that the battery
is disconnected as soon as the switch is set in the
off-position. The connecting up of the battery relay:
in a unipalar system shall be carried out according

to diagram E3. Here, a retay has also been included
{Ordering No. Bosch @ 332 003 012, SV 137601)
which prevents the battery being disconnected while
the alternator is still charging. The blocking diode has
order No. Bosch 1 337 320 001, Sv 197812,

in a bipolar system, where the demand is both for positin
and negative connections on the battery to be discon-
rected a doubling up of the equipment will be neces-
sary, i,e. twa battery relays {Ordering No, Bosch

0 333 301 009, SV 197811}, two blocking diodes
(Ordering No, Bosch 1 337 320 001, SV 197812},

and two relays (Ordering Mo, Bosch 0 332 003 012, SV
137691). The latter can be replaced by a relay with

twa closing contacts. The wiring will be as shown

in diagram E4.

in the coil of the battery relay the amperage of

the working current is 4,5 A, and that of holding
current, 0.3 A, The main contacts can be loaded with
200 A continuously and 2.500 A during one second,

In the operating circuit, to terminal 86 on the batte-
ry telay, the valtage drop must nat exceed 0.5V,
for this reason the cable section must be at least
016 L mm2, when the cable length ic L m.

10. Fusing up Charging Gircuits

When fusing up the circuits where an interruption
would lead to such consequences as dwelt upon above,
Bosch advise against the use of ordinary fuses of motor
vehicle type, which are secured with
vehicle type. which are secured with spring force. In-
stead Bosch have produced special fuse boxes which
contain two fuses of leaf type which are screwed up.
Other fuse types where the fuse is screwed up, e.g. Dia-
zed fuses, can also naturally be used.

The Bosch fuse box with two 50 A fuses, which are sui-
table for 35 A generator has type reference VM 30/1D34
{Ordering No. Bosch 0 354 120 004, SV 197813),
inclusive of fuses. The correspanding box with two 80 A
fuses for 60 A generator has type reference VM 30/1030
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{Ordering No, Bosch 0 354 120 005, SV 197814, The
> spare fuses have ordering Ng. 1 191 017 005 {SV 193538)
for 50 A and 1 191 017 003 [SV 192616} far 80 A,

Text for Figs. to E1, E2, E3 and E4

1. Generator 9. Block diode
2. Charging regulator 10. To extra current user
3. Battery 11.  Starting switch
4, Master switch 12, To instruments
5.  Starting motor 13. To ammeter, if any
B. Relay . 14.  Main fuses
7. Discharge warning lamp 15. Fuses
8. Battery relay 16,  Operational selector switch
® [ M
r1)4 h
. Hh N |
1 i
W 39

Fig. E1
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Monitoring system

The description below covers the requirements, normally
available of visual, or accoustic monitoring measurements
on the engine.

In the event of further requirements get into touch
with our Engine Sales Department.

1a) Lubricating Oil Pressure

Pressure outiet for lubricating oil pressure is located
in the engine compartment near the lubricating oil
outlet to turbocharger. From this point there is a
pipe line drawn for connection of pressure gauge, the
pipe of which branches out either at the left front
end of engine pos. 6 fig. FIC under " Engine Dimen-
sions”’ or at the right-hand side of engine according
to fig, ESa, When connecting the oif gauge trans-

- mitter 1o electrical indicator, this is connected with
a distributor piece No, 208310 provided with two out-
lets, in the oil pipe ling according ta fig., to which the
oil pressure monitor can also be fitted in cases arising,
The il pressure monitar can also be connected to
pressure outlets on the cyclone cleaner of tubricating
otl tilter, but the monitor must then be set specially
for this measuring point.

1b) Coolant Temperature

The mechianical lemperatuie gauge or ransmitter

to electrical temperature gauge is connected in cases
where the temperature monitor is also connected

to the cooling system on a flange which is located on
the front left-hand side of the engine according to
{ig. EBb. The temperature monitor of closed or in-
terrupted type is connected to the cooling system
close to the thermostat housing. Temperature moni-
lors far two different temperature levels are avaitable
for service; one design comes into operation at 93°C
and the other at 100°C, the use of which usually re-
guires a certain amount of overpressure in the cooling
system {pressure cover).

1c) Engine Speed

Outlet for tachometer is located on the timing gear
housing according 1o fig, FIA under “"Engine Dimen-
sions™ to which an angle gear part No. 170832 with
ratio 1.2 shall be fitted. The angle gear operation takes
place via a driver pivot from the front end of com-
pressor shaft. In cases where the compressor has not
been fitted there is a corresponding loose shaft to be
fitted.

Note: When removing and fitting the angle gear be
very careful to see that the driver pivot does not fall

“down into the timing gear housing!

The mechanical tachometer is connected straight

SERVICE SCANIA
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to the angle gear, Where an electrical tachometer is
concerned an elecirical transmitter is connecled im-
mediately after the angle gear.

Awvoid attaching the cable to a mechanical tachome-
ter in a bent or curved condition.

Revolution Counter Gauge and Hour Recorder

The revolution counter gauge is buikt-in the tacho-
meter of mechanical design. The revolution counter
gauge indicates the total number of revolutions ro-
tated by the engine and it is effective for all Kinds of
operations, i.e. those with fixed operating speeds
le.q. generator units) and those with varying operating
speeds. The connection between the number of en-
gine revofutions and the need for maintenance will be
shown in the Maintenance [nstructions, the particu-
lars of which assume that driving takes place mainly
within the normal engine operating speed range ot
1300 - 2300 rev/min. Idling at a speed below 1300
rev/min, for longer periods may resuft in alternations
10 be made in the Maintenance Instructions.

If the revolution counter gauge is used for installa-
tions with constant operating speed, then an approx,
operating time can be obtained by dividing the en-
gine counter amount with the operating speed indi-
cated.

An electrical hour recorder can afso be fitted. This is
meant 1o be connected to the Jubricating ailsystem
and is controlled by the lubricating oit pressure, This
instrument records the consecutive operating time re-
gardless as to operating speed used, The electrical hour
recorder can be used as an aligrnadve 1o tha revolu-
tion counter gauge in installations with canstant ope-
rating speed {generator units), Generally speaking the
hour recorder is etfective in other cases of operation
where definite hourly time is 10 be recorded.

By combining Lhe revolution countér gauge and hour
recorder in cases of operation where varying engine
speeds are used, it is possible to utilize the engine to
best advantage, In similar vehicle installations the
hour recorder in combinalion with the cdometer gives
a basis of calculation for the average speed.

The electrical instruments described shove are only
available in & 2-pole design.

Magnetic Cut-out

Through the electrical magnetic cut-cut which is con-
nected to the stop arm of injection pump a sufficient
amount of contrat force is abtained in arder W stop
the engine after the stop buttem has been pushed in

in conjunction with fitting of magnetic cut-oul check
and tf necessary adjust its movement so thal the cut-
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or, automatically on the occasion of faults having been
sensed by temperature- or oil pressure monitors, Uf
faults occur in the electrical system the magnetic
cut-out can be activated manualily.

There are two designs of magnetic cut-out; ane with '
a pulling function and one with a retaining function.
In the former case the cut-out comas INto operation
when the current is connected up. In the latter case
holding current is fed ta the cut-out when the engine
is in operatian and the current is disrupted when the
engine is to be stopped, whereby a return spring over-
comes the control farce required. The magnetic cut-
out must not be fed with current directly over the
monitors described above, but via a relay; otherwise
there is risk that the monitars will be burnt out by
the high amperage.

T ScANLA S
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Fig. ESa

Pressure socket for oil pressure gauge

Qil pressure monitor (compare also fig. EbBb)
Additional socket for o} pressure monitor
Distributor piece

1.
2,
3
4,
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Fig. E Bh

Temperature monitar, fitted in thermostat housing
(fig. inserted shows horizontal section through this)
Protective plating
Cannecting block

Socket for temperature gauge holte M14 x 1.5 {this

is connected at pos. 1 above when the monitar is not
used)

Socket for ofl pressure monitor of special design
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Fig. EGa

Magnetic <ut-out for injection purmnp with RSV governor
Timing gear housing, upper edge

Magnetic cut-out

Bracket for magnetic cut-out

Handle for manual stop

Injection pump

Operating rod, the straight part is sited parallel
with injection pump

Governar stop lever arm

8. Return spring

ook wN -

™

In conjunction with fitting of magnetic cut-out check
and if necessary adjust its movement so that the cut-
Qut stop position is reached approx. 1 mm before
corresponding stop pasition on infection pump con-
trol rod; otherwise the cut-out control foree can da-
mage the injection pumg,
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Fig. EBb

Magnetic cui-out tor injection pump with RQV governor

1. Operating rod
2. Injection pump
3. Stop lever arm

In conjunction with {fitting of magnetic cut-out check
and if necessary adjust its movement so that the cut-
out step position is reached appros. 1 mm before
corresponding stop position on injection pump con-
trol rod; otherwise the cut-out contro) force can da-
mage the injection pump.
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e~Ne

10.
11.
12,
i3

Fuel inlet, steet pipe @ 10 mm inside diameter.
Return line to fuel-tank, steel pipe @ 10 mm inside
diameter,

Water inlet

Water outiet

Socket for thermometer or monitor for cooling water
temperature Mi4 x 1.5

Pressure socket for lubrication oil,

Cocks for water drainage.

Speed governor {in idling position)

Cooling fan Part No, 1706564

Flange for exhaust line.

Air intake from air filter.

Plug cil drainage

Qutlet for oil pressure maonitor, specially calibrated.
Crankcase ventilation pipe.

16.
16.

17,
18.
19.
20.

21

Bracket

Socket for cooling water thermometer when tempe-
ratyre monitor is fitted to connection 5).

Socket for tachometer,

Flywhee! housing {Silumin)

Flywhee| housing (cast iron) with two alternative.
attachment levels far engine suspensian.

The bolt holes M14 for front engine suspension have
a thread depth of 21 mm,

Connection flange for cil filler pipe.

Note: Regarding pos. 18 and 19, The dimension @
511.2 + 0.12 refers to guide edge in housing.

CL= Centre line of crankshaft,

"The bolt hotes M10 for driven unit and bolt holes M14

for engine suspension have a thread depth of 20 mm,
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Fig. F1D

is to a certain extent applicable for olher engine vari-

Note: Fig. FIA - FID refers mainly 10 DS14 AQ1, but
anits, The air cempressor is not drawn in fig. FIC,

18

10
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F  Engine Suspension

The appropriate design of engine suspension varies for diffe-
rent engine installations, However, generally speaking the
fallowing requirements shall be nated:

1, The engine suspension shall be designed for the
farces, both continuous and instantaneous, it is sub-
jected 1o during operation, i.e. reaction forces from
the torque transmitted, in certain cases acceleration
and retardation forces, reactionat forces in the longi-
tudinal direction of the engine (e.q. from propellers
in marine operation where the propeller thrust is
not taken up in any other way), etc,

2, The engine suspension and the engine bed shall be so
desigred that resonance vibrations do not arise within
the engine rev/min range, The-y must also be so con-
stituted that troublesome vibrations from the engine
are not trensmitted to the surrounding ared.

3. The engine suspension shall be adjustable where great
demands are placed on centring between engine and
the unit coupled ta the engine (e.q, propeller shaft),

4, The engine suspension and engine béd must be de-
signed with consideration to permissible sloping ang-
les of the engine. Max. permissible sloping forwards
and backwards in longitudinal direction is thus 30°
and for transverse direction 30°, A special instruc-
tion applies for engine with liguid content exhaust
pipe.

5. The engine suspension and engine bed must be desig-
ned with consideration to accessibility for future ser-
vice work {free space for e.g. oil sump removal must
be available). See the section "Engine Installation
from the Service Foint of View"',

Text for Figs. to F2, F3 and F4.

Saab-Scania AB supply as standard three different designs of
engine suspensions mentioned below:

al

b)

c)

a)

b)

)

Flexible Rubber Suspension
Hard Rubber Suspension
Rigid Suspension

Flexible Rubber Suspension gives effective vibration
dampening. It can 1o a certain extent take up the for-
ces in the longitudinal and trangverse directions but
does nat permit accurate alignment of the engine.

It has with these characteristics been used considerab-
Iy in vehicle installations, generating sets and corre-
sponding applicatians, Fig. F2,

Hard Rubber Suspension dampens the vibrations to
a smaller extent than the flexible suspension, but
cannot on the other hand absorh great forces in the
tongitudinal and trangverse directions of the engine,
See fig. F3.

Rigid Suspension can absorb grester forces in al) di-
rections, |t permits a very accurate alignment of the
engine and does not place any appreciabie demands
on the fiexibility of the conduits and controls connec-
ted to the engine. It should only be used when cir-
cumstances make such a suspension desirable and if
the vibrations do not cause any greater inconvenien-
ces. However, the vibrations can be relatively small
even on a rigid suspension, if the mass represented

by the engine bed and direct attached parts is arge

in relation to that of the engine {ratio 20:1 and above}
Fig. F4.

F2: 1 and 2 flexible rubber suspension
CL= Centre line of crankshaft
Dimension 35 mm refers to pressure on rubber
When the pressure on rubber is released the di-
mension is reduced to 33 mm at the front and

32 mm at the rear.

F3: 1 and 2 hard rubber suspension
CL= Centre line of crankshaft

F4: 1 and 2 engine suspension of rigid design
Cl.= Centre fine of crankshaft
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¥  Engine Alignment
General .

Considerable attention should be devoted to the alignment
of the engine in order that costly operational disturbances
shall be avoided. In more special operational cases, it may
be advisable, even in future, to check the alignment from
time to time.

Permissible deviations: -

_The required accuracy of the alignment varies, depending
on the design of the installation, in respect of power trans-
mission, propeller shaft, etc, However, generally speaking
efforts should be made to strive after the max. possible
accuracy,

Permissible deviations for single flexible couplihg, type
Layrub, ” two four series”:

Maximum permanent angle between driving
and the driven shaft 35°

Maximum instantaneous angle between driving
and driven shaft 8.0°

Maximum permanent axial displacement at

minimum permanent angle 3.17 mm
Maximum instantanequs axial displacernent at

maximum instantaneous angle 7.90 mm
Maximum permanent radial displacement 0.38 mm

N.B. Notwithstanding the fact that relatively farge devia-
tions are permissible according to the above, it is still ad-
visahle 10 aim at as much accuracy of alignment as is rea-
sonable, which has a favourable influence on the life of the
coupling.

G  Operating Control for Engine Speed

The operating and rev/min, controls should be of a reliable
and simple design and permit accurate operation, so that the
set contral arm position is not altered by clearance, wear or
the possible movements of engine in the suspension. The
control fever movement stroke should be sornewhat greater
than that of the control arm. The resulting excess maove-
ment of the control lever should be taken up by a spring
loaded lir__lk yoke in both the directions. The tink yoke and
passible remaining tinks should be adjustabie in both the
directions,

The angle between tink yoke and control arm, in its centre
position of movement stroke should be approximately 90°.
Where the conditions do not permit such an angle with the
standard control arm fitted, this can be provided with a plaie
as illustration Gt shows and the link connected to an appro-
priate hole in the plate.

The control designs normally used are:
al  Teleflex control
b)  Mechanical linkage systern

cl Elaectro-mechanical controi (Bifiman control motor)

.d]  Pneumatic control

a) Teleflex control can be used for all kinds of engine
suspensions and is particularly well suited on flexible
rubber suspension, Suitable dimension is 5/16", and
the length of the installation can with the dimension

stated ainount to 40 metres, Detailed assemblv in-
structions accompany each teleflex cantrot delivered,

b}  Mechanical linkage system is used on hard rubber sus.
pension or rigid suspension, The aperation links must
not be bent and should be completely free from vibra-
tions with aid of bearing points, These should preferab-
ly permit lubrication and, should be located as far
away as possible from exhaust pipe and other sources
of radistion, so that seizure is avoided. In order to
obtain a somewhat larger movement stroke of the con-
trol lever than that of the control arm, the angle arms
can be constructed with adjustabie radii {see illustra-
tion G2), These angle arms also permit synchroniza-
tion of the control setting on e.g. installations with
twO or more engines.

c)  Electro-mechanical control (Billman control motor)
is sometimes used on generating set installations for
remote control of the rev/min, (the frequency} and
synchronization of generating units in parallel ope-
ration, respectively, The control motor, which is fitted
on a bracket onto the flywheel housing, is operated
by means of electricity and actuates the controf arm
on the injection pump via a rack and a link rod. The
control motor is intended for an operating voltage of
24 v, frequency 50 Hz.

d}  Pneumatic contro! has shown itself to be particularly
advantageous on certain multi-engine installations,
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Fig. G1
®

Fig. G2
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H Power Transmission - Power Take-off
Power Transmission

The transmission of the engine torque takes place via a fric-
tion clutch which is fitted on the engine (with the excep-
tion of generating sets). For this type of clutch different
designs of power transmissions can be coupled up, depending
on the need in the case of operation concerned.

Friction Clutches

Two ditferent designs of friction clutches are available as
standard; partly a vehicle clutch with single friction disc and
partly an industrial clutch, They vary in the first place by

the industrial clutch having larger capacity {dimensioned

in order to convert more friction work) than the vehicle clutch.
The demand for larger clutch capacity arises with great tor-
que of starting for the power transmission (transmission shafts
and V-belt pulleys with considerable inertia moment, Thus,

in conpunction with such instaliations the refation between
cluteh capacity and starting up work for the driven com-
ponents coupled to the power transmission shall be judged
against the background of clutch operation frequency,

clutch life, etc, '

The vehicle clutch will ordinarily be used on built-in en-
gines wheare a steppaed-gear transmission of conventional
type is used. The industrial clutch is mainly used on marine
propeller'engines and industrial engines,

In installations where clutch designs other than those men-
tioned are used, e.g. hydrodynamic clutch {fluid Clutch),
possible additinal instructions for the installation should
be obtained fram the clutch supplier,

Flexible Drive Coupling

The use of flexible coupling with coupting flange on the out-
put drive shaft, shoutd be considered in cases where increased
flexibility in the power transmission is necessary for balan-
cing out variations in the engine torgue, The flexible coupling
will often only be motivated as a means of assistance to
compensate 1orsional vibrations in the power transmission,
Therefore, the flexible coupling design recommended on
accaunt of torsional vibration calculation must not be re-
placed by a coupling with any other torsion spring constant,

-A further advantage with this coupling is that the need for
alignment accuracy between driving and the driven shaft
is reduced,

Power Transmission Types

Mechanica! power transmissions, such as stepped-gear trans-
mission, reduction gear reverse gear etc,, are mostly used for
single engine installations, Choice of such power transmission
is made firstly against the background of maximum engine
torgue and type of operation, For multi-engine installations,
especially in respect of propeller engines in vessels or ferries,

where two ar several engines drive a common propeller shaft,
V-belt drives have been put to considerable use during re-
cent years.

The advantage with-the V-belt drive is that it is very simple
to adapt for suitable gear ratic and, it functions to a certain
extent as a flexible coupling, has a quiet action and long
iife and requires, apart from check of bett tension and align-
ment, no special attenticn or maintenance,

For V-belt drive different types of V-belt are available, such
as single V-belts and multiple V-belts consisting of 2, 3 or
more V-belts joined on a cord band, Choice of V-belt type
will be dependent on a number of factors, Closer details
about this and assistance when calcuiating can be obtained
after applying to AB Saab-Scania Engine Sales Department.
On making enquiries about V-belt drives tha following par-
ticulars should be enclosed:

al Qutput required,
b Kind of operation and r.p.m.
¢} Operational haurs per day,

d)  Centre distance required between shafts.

e) Limits for centre distance between shafts,

fl.  Type and size on possible existing pullays,

g Maximum permissible dimension on the large pulley.

h) Drivir‘1g shaft journal diameter, length and V-groove d, .
mensions,

i) The driven shaft journal diameter length and V-groove
dimensions,

k) Conditions which can influence the V-belt life, e.g, .
oil, dirt and dust, high temperatures, etc. .
When manufacturing V-belt pulleys, the requirements of
the V-beit supplier for roundness and V-groove tolerances shall
be adhered to.

In addition to V-belt of the type mentioned, there is also
V-belt of the notched type. An equivaient to V-helt drives
is the flatbelt and chain drive,

Torsional Vibrations

The power transmission should be made the subject for

calcutation of vibrations in thase cases where hesitation as
1o whether such vibrations can arise with the power trans-
mission used, The need for torsional caiculation applies e-
specially in marine installations of classed desiyn, because
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the Classification Societies in general prescribe torsional
calculation,

Where the hydradynamic clutch is used, the engine vibrations
are not usually transmitted through it to the power trans-
mission, entailing thus no torsional vibrations.

Assistance with calculation of vibrations can be obtained
after applying to AB Saab-Scania Engine Sales Department.
The following basic data for calculation should be sent:

a} Inertial or vibrational moment for large vibrational
masses included in power transmission,

b} Torsion spring constant for shafts between large vi-
brational masses {e.g. V-belt pulleys),

Remarks: If repties to the questions 1 and 2 are not available,
the power transmission component dimensions and material
should be stated. '

¢)  The ratic on possible speed raising or reduction in
relation to the engine r.p.m,

d)  Short description of the driven unit. When this con-
sists of e.g. compressar, propelter or simiar, the
number of cylinders and number of blades must also
be indicated,

Cooling the Transmission Qil

Where there is need to dispose of the excess heat from the
power transmission, this musi not be realized via the engine
cooling system without its being adapted for this purpose,
Far certain operating conditions, this quantity of heat can
be relatively great and will partly motivate consideration be-
ing taken, when making choice of coaling parts for the en-
gine cooling system and, partly when connection the power
transmission cooling system 1o the cooling system of the
engine,

AB Saab-Scania will forward in such cases detailed instruc-
tions from case 10 case after application to the Engine Sales
Department,

Fitting an Engine provided with Power Transmission Build-up

In those cases where for instance heavy hydraulic power
transmission is built on engine before instaliation, the lifting
equipment, when hoisting the unit, should be coupled both
to engine and the hydraulic power transmission simultaneous-
ly. Diherwise, the engine flywheel housing may be subjected
ta harmful breaking efforts and the alignment of engine and
transmission in the engine foundation is then as a result liab-
le to become defective,

Power Take-offs

The engines can be delivered with three different types of
power take-offs for driving subsidiary or auxiliary units:
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Diract Connection to the Front End of Crankshaft

The transmitiable torque and output respectively, when
coupling direct to the front end of ¢crankshaft are the
tollowing:

Crankshaft belt pulley with three additional V-grooves at
the front end of engine,

Side-fitted power take-off with two connecting possibili-
ties.
Direct connection to the front end of crankshaft.

Crankshaft Belt Pulley with Three Additional V-grooves

To fit this pulley belt the mounting of the cooling fan must
be moved forward. The V-grooves in the above mentioned
belt pulley are suitable for 12,5 mm {0.5") narrow V-belt,
but V-belt of A-profile can also be used, With the V-belt
types now availahle, the V-belts power transmission capa-
city will be decisive for how much power can be obtained.
Follow the V-bett manufacturer’ s instructions when calcu-
lating the transmittable power.

Side-fitted Power Take-offs

This power take-off is located to the left-hand side of the
engine, at the frant. On the frant side of the timing gear
housing e.g. a hydraulic pump of standard design or com-
ponent with corresponding output reguirement can then
be fitted, the driving fram the timing gear taking place via
a rubber bushing coupling, and on the rear side of timing
gear housing a special bearing housing with power take-

off shaft can be fitted {in case the engine in question is not
provided with air compressor of standard design). The total

dvailable torque and the output forwards and backwards,
respectively, amount to:

147 Nm {16kgm) and 23 kW {31 har) respectively at 1600
rev/min and 27 kW (37 hpr) a1 1800 rev/min.

44 «W {80 hpr} at a max. tarque of 183 Nm {18.7 kgm).

The limit values presented above imply that itis a matter
of driving machines with relatively even torque, e.g. gene-
rators, centrifugal, gearwheel or wing pumps, etc. For
machines with pawerful pulsating torgues, e.g. piston pumps
or piston compressors with one or two cylinders, a reduc-
tion of the permissible torque values, should generally occur
in accordance with the corresponding reductions indicated
by the manufacturer of V-helted and fiexible couplings.

Moreover, it should always be judged to what extend the
machines connected will have affect on the tersional vibra-
tion characteristics of the crankshaft and the whole of the
shaft system. See the previous section regarding calculation
of torsianal vibrations.
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J  Multi-Engine Installations

The need for a large amount of output is often satisfied by
combining severai engines in multi-drive, Advantages are
thereby obtainer] in respect of operational safety, service
preparedness etc, '

When installing the engines it will be, especially in cases
where considerable operational safety is required, impor-
tant to see that the connections of the various engine parts
are made as independent of one another as possible so that
possible functional defects on one engine do not disturb the
operation of the remainer, The instructions given for single
engine installations sre vatid even here to applicable degree.
If further instructions are required get into touch with the
Engine Sales Department at AB Saab-Scania.

¥ General Classification Regulations

If the vessel is to be classed, contact shall be made with
the Classification Society or [nstitution which shall inspect
the vessel before the installation work commences. By do-
ing this the risk of costly reconstruction work is avoided.

Classed engines are delivered from the AB Saab-Scania
factory, the engine type reference on the engine type plate
being provided with two letters which indicate the Ciassi-
fication Society by whom the engine has been classed. The
foltowing references apply: '

LR= Lloyd' s Register of Shipping
NV= Det Norske Veritas
8V= Bureau Veritas

GL= Germanischer Lloyd

In addition, Statens Fartygsinspektion (SF) is included. This
is a Swedish State Inspection Authority in matters concer-
ning sea safety. In those cases where it is necessary that the
vesse! shall be classed, such classification shall be made by

a Classification Society whqse inspection of the vessel is
approved by Statens Fartygsinspektion.

The classification implies from the technical aspect that a
representative from the Classification-Society examines in
detail vital parts included in the engine. Where it concerns
far instance crankshaft and connecting rods, these are first
inspected at the serni-finished stage and afterwards in the
finished state. Parts such as cylinder blocks, water pump
housings, cylinder liners, and exhaust pipes will be subject-
ed to pressure tests, etc,

The represantative for the Classification Society is present
when testing the engine both at the factory and after the
instatlation in the vessel,

The classiTication implies that the Classification Society
has drawn up a kind of quality certificate for the installa-
tion on which at a later date the insurance of the vessel is
based, It i the owner of the vessal who chooses the Classi-
fication Society and who orders classification,

For ciassed installations the Classification Saciety requires
as a rule that torsional vibratians for the complete power
transmission., inclusive of propeller plant, be calculated.
Assistarice with such calculation can be obtained from AB
Saab-Scania, see the section about “Power Transmission”,
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L Engine Instaliation from the Service Point of View To make it possible to replace cylinder liners or pistons

Accoraing 10 special instructions the engine installation is to
ne inspdcted by perscinne| fram the AB Saab-Scania Service '
Qrganization.

According to special instructions the engine installation is
to tbe inspected by personnel from the AB Saab-Scania Ser-
vice Organization

According to special instructions the engine installation is
10 be inspected by personne! from the AB Saab-Scania Service
Organization

Ter be able to maintain and repair the engine and its com-
ponents after the installation in a satisfactory manner, certain
seeessibility requirements shall be taken into consideration.
The leins 10 he observed are the following: -

The reroovid and fitting of the engine without unnecessary
waste af time require that the build-up and other compo-
nents obsiructive to this work are designed in such a way
At they can be readity removed 10 1he extent.necessary.

The injection pump, injectors and fuel filter should be ac-
cassible for replucerment and for bleeding of the fuel system.
I+ should be possible 1o read the graduation of the tiywhee)
in connection with the setting of the injection pump.

without removing the engine, enough space must be pro-
vided below the engine 1o enable the oil sump to be re-
maved. The minimum clearance required to remove the
oil sump is 276 mm,

Make sure that the filling and draining of oil can be execu-
ted in asimple manner and that the dipstick is readily ac-
cessible, The same thing applies to the filling and draining of
coolant.

The engine air filter and the anti-freeze jar of the air com-
pressor should be located in such a way as to make them
readily accessible for changinrg oil and topping up anti-
freeze, respectively.

Attention should also be paid 1o satisfactory accessibility
of the foilowing engine components:

Libricating il litter for the turbocharger
Turbocharger

Starting mator

Generator

Water pump and coaling fan

Hydraulic pump

Radiator

Disconnecting device at the engine fiywheel
Batleries
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INJECTION EQUIPMENT FOR SCANIA VEHIC-
LE ENGINES (not applicable for Mack)

In.consequence of the new Swedish law relating to the
smoke density of exhaust gases from diesel engines which
came into force on July Ist, 1968, certain modifications
have been made to the injection equipment for our diesel
engines.

The modifications have resulted not only in less smoke at
low engine speeds but also in higher maximum torque. Cer-
tain engine types belonging to series D8 and D5 have been
given an increased rnominal engine rating,

All turbocharged engines as well as engines of the D11-
series have been equipped with new injectors with five nozz-
le holes instead of four, Modifications to the injection
pumps include new delivery valves and new pump elements,

The table below shows the injection equipment in all ve-
hicle engines currently in production that are manufactur-
ed in Sweden, Both the make of the injector and its three-
figure identification number are indicated in colurmn 6.
The nominal opening pressure of the injector, expressed in
kg/cm? (with the figure in bar given i brackets), is indica-
ted in column 9. The type designation of the pump is in
some cases followed by an output code, e.g. X or z, g5 in-
dicated in column 3.
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Engine Injection pump._ Instr. Jnjzctor i Pressure i Remarks
type make type oC | sign make holder type nozzle type Mw%hrﬂﬂ ﬂh_.w.a dia.
1 2 3 4 5 | B 7 8 9 10 1 -
| !
DS14L801 Bosch PEBP110/920/41.5132 ﬂ 25 1204201 Bosch KBLI7586/4 DLLAT50S485 200 2.0
793 (five holes) (196)
DS11RO1A DS11R02A has an
DS11R02A extra long couplin
DS11R06 Bosch PE6PT00/720RS145 25 1204201 Bosch KBL112528/13 DLLA1508495% 200 i 2.0
C511R07 795 {five holes) {tos) !
DS11CO1
Ds11C02
0S11C03
D11RO1 PEBPYI0/720RS147 or 148 Pump -147 has a v
: ! governocr
D11RO2 147 : L Pump -148 has a ¢
: , governer .
D11R06 147 or 148 Fump -149 has aw
governor
D11R0O7 Bosch 148 27 1170949 | Bosch KBL112522/13 DLLA1503496 200 1.7
D11R21 147 724 ‘(five holes} {196) _
D11R27 149 !
D11R28 149 _ ;
D1TRZY 149
DSERI Bosch FEGP100/720R5140 Each engine type ¢
D33LB07 cAav NNRGH20/229 24 1208916 !Bosch KBAL9Y7519/4 DLLA1505494 200 1.7 either o Bosch or a
DI8Co1 . 866 (five holes) {196} | ;
CERai ! Each engine type 4
CERO2 either pump -338
DER2G CAvY MNNREHB0/338 30 1204009 |CAV BEKBLO7552758 BDLIL 15056403 135 1.7 oVErnor} o puMmy
DELEM 360 135 {four holas) {132} {centrifiugal govary
D3LE02 “ m
CILOG Increased rnomina
D2LBO3 . rating. Combusiio
DBLBO4 CAv NNREHS0/407 25 213148 |CAV BKBL97562758 BDLL 15056438 200 1.7 dia. 58 mm. Each
DS501 408 200 {four hales) {196) can have either pu
DeCol ' ¢ [vacusim governo
| -4008 {centrifiged
DS5RDY cav NMNLAH20/401 24 1208916|Bosch KBALY7S19/4 DLLAT503494 200 1.7
£66 {five holes} {196)
U5RI CAV NNL4HB0/339 30 |204009|CAV BKELS7552758 BDLL15056403 135 1.7 Unchanged nomi
135 (four hales) (132} . rating
DoLos cav NINLAHO0/406 25 |213148§CAV BKBLY7552750 BDLL15056438 200 1.7 Increcsed nomin
200 {four holes) (196} rating
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FITTING POSITION FOR BOSCH INJECTION PUMP TYPE P ON DS8, D11, DS11 AND D814 SERIES

ENGINES

The driving coupling of the injection pump has given, in a
number of cases unsatistactory service life and has thereby
increased the need for alignment of the pump in relation to
its driving shaft,

Up till now the position of the pump, when being fitted, has
been carefully located at the front through the fixing screw
of special design and the sleeve socket used in the front Jeft-
hand fixing hole of pump {viewed from driving side).

in order to improve the alignment of the pump at the rear
the slenve socket will also be inserted in the rear left-hand
fixing hole.

Improved Production Design

Beginning from pumps with date code 028 and to a limited
exlent cven on earlier pumps with date code 027 {equive-
lent to manufacturing months August and July 1970 res-
pectively) the two left-hand fixing holes of the pump hous-
ing {viewed from driving side} will be provided with sleeve
sacket Bosch No. 2 410 380 000 according to fig. 1. This
sleeve socket which has been used so far in the front left-
hand fixing hole of the pump and is to be used in the fu-
ture, shall have after being pressed in an inner diameter of
10.50 - 10.61 mm. There has not been any alteration made
to the fixing screw, but the screw Part No. 178075 is used
as before in the front with the sleeve sacket hole provided,
while screw 177913 is fitted in the ather three fixing holes,

Improvements for Pumps on Engines Delivered

Pumps with date code beginning from 705 {manufacturing
Month May 1967]) are to be provided with additional sleeve
socket, according to below, in connection with any ather
service measure 1o be taken that motivates dismantling the
pump.

Sleeve socket Part No. 2216581 {Bosch Part Mo. will not be
available} is fitted in the left-hand rear fixing hole {viewed
from driving side) where it is locked with lock fluid, compare
tigure. The inner diameter of this sieeve socket when fitted
will be @ 10.50 - 10.61 mm while the front sleeve socket
Basch 2 410 390 000 will have a diameter of @ 10.20 -

10.30 mm. The same instruction applies 1o the fixing

screws as was given above for the production design.

In anticipation of the production design becoming availab-
le, sleeve socket 221651 has been fitted in our production
and the engines mentioned below have the injection pump
provided with this changeover improvernent,

Type D11, DS1Y Beginning from engine number 861568

Type DSB Beginning from engine number 744152

Type DS14 Beginning from engine number 800251
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Fig. 1
Production design

1. Socket sleeve Bosch no. 2 410 390 000

Fig. 2
Far retroactive fitting on pumps of certain series

1. Socket steeve Bosch no. 2
2. Socket sleeve 221651
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FITTING OF NEW END WALLS IN FUEL TANKS

i has happened that cracks sppear in the end walls of fuel
tanks. For the purpose of repair, therefore, separate end
walls may be obtained from our Spare Parts Department,
according to the part numbers stated below.

Fitting

The existing end wall does not need 1o he removed but may
serve as an exira baffle, Fitting of the new end wall is carried
out as follows:

1. Place the tank on end and buckie in the centre of the
cracked end wall,

2. Make some holes of approximately 30 mm diameter even-
ly distributed in the cracked end wall. This is done to
prevent rust damage occurring through condensation,

3. If an end wall, in which a tank armature is mounted, has
cracked, the hale for the rank armature must be enlarged
so that the fioat is capable of free movement with due
regard 1o the fact that the tank armature will be moun-
ted in the new end wall,

4. Fill the tank with water up to a few centimetres below
the end wall.

. Use a2 wooden mallet 1o drive home the new end wall cut-
side the old one. To make this poessible the edges of the
new end wall must be upset. After the new end wall

L)

i5 in position, the edges must be made to fit the tank
casing, This is made possible with the aid of wooden mal-
let. Secure the end wall at a few places around its peri-
meter,

6. Weld the whole joint by melting together the edges of
the tank and the end wall,

7. Empty the tank and flush out, e.g. with a few litres af
methylated spirit. At the same time check welded joint
for leaks.

Material

Necessary material may be ordered from our Spare Parts
Department.

Description Part No. Dimensions of
end wall

Tank end wall with cutout

for tank-armature 197492 AQ0x400 mm

Tank end wall with cutout

far tank-armature 197443 4_0(3x400 mm

Tank end wall with cutout

for tank-armature 171268 500x500 mm

Tank end wall with no cut-

out for tank-armature 171269 500x500 mm
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BILLMAN CONTROL MOTOR TYPE MESV

-~

This control motor is used in certain cases tor speed canirol,

£.q. in generating set installations with long distance be-
tween the engine and the operator” s control place.

Control motor

Description

The control motor consists mainty of the following parts:

Driving rnotor, gear, end position switches with position
indicator and terminal block housing. '

Fig. 1

1. Cover for end position mochanism

2, Position indicator

3. Cover tor terminal block housing

The drivirg motor is a reversible alternating current motar
tesigned for permanent phase splitting with condenser and
has a short-circuited rolor. By connecting the condenser in
stries with the windings of either stator ha!f, 1t is possible
1o nbtain different rotational directions. On the rotor shaft
is to be found a brake device which functions when the mo-
Lor current is broken, The driving motor activates a gear the
driven shatt of which, on one side, drives a4 rack mechanism

which transmits the motor movement via a link rod to the
injection pump controd lever, At the other end of the shaft,
beneath the remavable cover (1, iy, 1), is to be found the
end position mechanism and a driver arm which actuates
the position indicator (2, fig, 1).

Beneath the cover {3, fig. 1} is to be found a terminal block
for connecting the electrical cables,
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Technical data

Operating voltage: 24V, 50 cycl.p.sec. A.C,

Power consumption: 16 VA

Stroke: Adjustable between 14 and 50 mm

Max. permittod ambient terpporature: + 55°C

Running time for 25 mm stroke: 80, 160 ar 320 seconds

Notes

Control motors with 80-second running time have 50 far in
gengral been used for injection pump with mechanical go-
vernor af RQV (Bosch} or VW (CAV) design.

Control motors with 320 second running time have in a
number of cases been used for injection pump with mecha-
nical governor of RSV design,

In those cases where running time is not punched on the
contro! moter rating plate, it is possible to determine it by
assistance trom the three-digit number, which is included
in the type reference. If the first digit is a 3, the running
time is 80 seconds; if it is a 4, the running time is 160 se-
conds; if itis a §, the running time is 320 seconds,

The reason for control motors with various running times
being used is the fact that on different governor types a
certain angle alternation on the control lever results in diffe-
rent changes 1o the engine speed,

As the contral motor is used first and faremaost on a gene-
rating set which shall be phased together e.g. with an cther
generating set, it will be impartant, for connecting up at
the right moment, that the r.p.m. does not alter to quickly.
On the other hand the operation must not take place toc
slowly in thase casos where the demand for speedy para-
lleling exists.

Fitting and Electrical Connection

The: cantrol motor is fitted on & bracket on the flywheel
housing and connected, according to the wiring diagram
shinwn helow, 10 the operational voltage mentioned, To
oblain this voltage i1 is generally necessary to install a
transiormer. The alectrical installation shail be carried out
in decordance with the applicable prescriptions for heavy
corrent, The cables shall have a cross seclion of at least

i mmz.

—

i? 910,

> w

456

~

m0/1271 \

Fig. 2

Wiring diagram for cantrol motor MEBV

-—

. Electrical mains [e.g. 220V, 50 cycl,p.sec,)

2. Single-phase transformer with 24V, 50 cycl.p.sec. secon-

The setting of the control Jever end positions, and thus the

dary voltage

. Control device.
. Terminal block
. End position switch

Driving motor with condenser

starting point for the possible speed control range, takes

place in the following manner:

al

123

C

/

Check that the knob to be found on the back of the con-
trol motor is tightened up. {Some control motors lack
this knob.),

l,..'
>

Run the contral motor until the rack reaches its maxi-
mum pratruding position By supplying connections 2
and 7 with supply voltage.

Push the control lover of the injection pump against the
maximurm speed stop and screw up the fink rod in the
rack holder {3, fig, 3).

Run the control motor until the rack rcaches its maxi-
mum protruding position by supplying the connections
3 and 7 with supply voltage. Adjust the stroke with the
setting screw (1, fig.3) so that it corresponds to the mo-
vemont between the control lever end positions. Clock-
wise turning gives reduced movement,
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N.B. Never re-set the cantacts for the end position swilch

contacts (2, fig. 3). They are correctly sot belore delivery

and must not be altered when re-setting the control motos
movemeant,

e) Run the control motor for testing between the end po-
sitions several times and check to sce that it is absolutely

stationary in both upper and tower end pasitions, respoc-

tively, when the current 10 the end position switch is
broken, As a matter of fact, it may happen that the con-
trol motar moves back after the current interruption, if
the buffer spring on the rack is for sorne reason or ather
compressed too much.

As a general rule, see that no permanent sparking cceurs
between Lhe contact points al the movement stop end
positions.

f) Start the diescl engine and chack that it is possible 1o
govern it within the desired speed range.

D SERVICE SCANIA
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Notes

During nperation the majority of generating set installations
only utilize a part of the control motor movement stroke for
yoverning the dicsel engine r.p.m.

Maintenance

The rackx mechanism should be lubricated occasionally with
ordinary ball bearing grease. By screwing in the red plug in
the end of the rack housing it is easy to fili this with a little
grease,

Spare Parts

The contral engine and spares for this are sold in Sweden
by:

Biliman Regulator AB, Fack, Huddinge 1

Suitable transformer is supplied by:

Erik Sundburg Forséliningskommanditbolag, Box 68,
Sollentuna

9501267

Fig. 3

Adjusting the end position mecharism

1. Setting scrow
2. Contacts for the end position switches
3. Holder far link rod
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BOSCH BALANCE SPRING GOVERNOR TYPE TYPE EP/RSV

General . \ all-speed type, is that only one governor weight set and one
governor spring are necessary in order to cover the demands
The subject governor is now used on the D 1-series enginos so far on cantral characteristics. This can furthermore be

in generating sets and multi-engine installations. adjusted in a simple manner, which is of extremely great
importance when operating engines in parallel. The design

The advantage 1o be gained with this governor, being of the is shown by the figure below:

Fig. 1

Gavernor EP/RSY

1. Starting Spring

2. Control rod

3. Maximum speed stop 10.  Governor weight 17.  Mdling damper spring
4, Rocker arm 11, Driver pin 18. Governor arm

5. Gowernor spring 12, Internal tull load stop 19.  Control arm

©. Set screw 13.  Equalizer spring 20. ldling stop

/. Balance arm 4. Adjusting washers 21, Tension arm

B. Governor sleeve 15, Stop device 22, Guide arm

9, Governor hub 16. Siop lever Screw plu
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Functional Description

1T

— = Control rod ¢dld start position
B= " rod tull load position
C= " rod position at high no-load speed

'

Fig. 2 Starting the engine

Starting the engine, fig. 2:

. The starting spring (1) pulls the governor arm (18) and in
conjunction wiih this, the control rod {2) tawards the coid
start positicn, When the engine has started, the governor
weights (10) move cutwards and push'the driver pin (11)

" “and the lower end of the guide arm to the right as in the
tigure. The guide arm in its turn activates the gavernar arm
(18) and the conire! rod (2) so that contro! rod movement

is reduced. N.B. when the engine is not operating, the con-

tral rod runs towards the cold start pasition or full toad po-
sition, depending on governor type, see page 3, regardliess

of the position of the control arm (19).
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Fig. 4 High no-load speed

High no-load speed (i.e, completely unloaded engine), Fig
4

The control arm {19} bears against the maximum speed
stop (3], and the centrifugal force from the governor
weights (10) is now so great that the tension arm (21} is
pushed farther o the right. The driver pin (11} activates

the guide arm {22) and the governor arm (18}, which pushes
the control rod {2} to an even smaller control rod opening
eguivatent to the fuel guantity necessary in order 1o keep
the engine rotating.
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Fig. 3 Regulation at maximum full load speed

Regulation at max, full load speed, Fig. 3:

The control arm (19} then bears against the maximum
speed stop {3)-and pulls, through the governar spring (b},
the tension arm (21} towards the full load stop (12}, tf the
speed is now increased further, which occurs when the [oad
is reduced, the centrifugal force of the governor weights
{10} overcomes the tension farce of the governor spring {5)
angd pushes the driver pin (11) to the right, The driver pin
in its turn activates the guide arm (22}, which via the gover-
nor arm {18} pushies the cantral rod {2} to a smatler can-
trol rod opening, whereby the engine speed is restricted.
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Fig. 5 Stopping the engine

Stopping the engine, Fig. 5:

When thé stop lever {16) is moved into the stop position,
the gavernor arm (18} is activated so that its upper part
moves to the right and pulls the contral rod {2) towards
zero, When the stop lever is released, it is moved back again
by a return spring to the operating position.
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catumiate SERVICE SCANIA
"1.9.71 7 . - 3c 2-2 3.
Different Type Designs N The speed difference between the maximum load
speed of the injection pump and the speed at which
The following two governor types have been used on the the control rod opening has decreased by 6 mm
D11 series: _ from the control rod opening at maximum load,
in percent of the maximum load speed. The con-

a} EP/RSV 350-1100 P1/307R trol arm shall bear on the maximum speed stop.

b} EP/RSV 350-1100 P1/310R Example

al This governar type has so-called internal maximum load The maximum load speed of the pump = 750 r.p.m.
stop, i.e. the screw with which max. control rod opening Maximum control rod opening eguivalent to maxi-
is set is to be found inside the governor, see 12 in Fig. 1. mum load position = 13 mm,

This implies that the control rod always runs towards the Speed at 7 mm {= 13.8) control rod opening
cold start position when the engine has been stopped, see =775 r.p.m,
Fig, 2 and "Starting the Engine’. If the "'spill cut-off"
: method {Wilbiar) is then used for setting the pump at its ¢=1{775760) . 100 =3.3%
. due degree marking, on the engine, a fauity setting will 750
’ occur because of the cold start grooves in the pump ele-

ments. This can be avoided, if the stop lever is moved Note that the specific speed increase indicates
half way towards the stop position and kept there du- the reguiation characteristics and has no defini-

. ring the setting. te connection with the engine speed increase,

b) This governor type lacks the above described internal ma- VEBE Maximum control arm angle, defined as V = a0°
ximum load stop but has instead an external maximum when the control arm is parallal with the parting
load stop. The cold start device on the front edge of line between the governor housing and the pump
pump serves in this case as maximum load stop. When the housing.

weather is cold it is thus necessary to operate the cold
start device.

Type Plate

BOSCH e |

EP/RS vaSo-nodPi/:ian
n: I C: EF
Q: I

On the governor casing is to be found the above plate, which
in addition 10 the 1ype, indicates the values which the in-
jection pump has been set at in conjunction with engine tes-
ting.

LATOT

o2

The befow mentioned example will make it quite clear
what the values refer to:

n: 780 Maximum load spead of injection pump on bench
test,

Q:142  Fuel delivery in mmS/stroke on bench test at a cer-
tain maximum load speed.

c:3.3  Specific speed incresse of iniectian pump, defined
as:
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Setting and Adjustment

The necessary vatues for repairs of aperating of governor on
the test hench is shown by the Bosch repair and test instruc-
tions.

Particulars for calibrating the pump and setting maximum
delivery are also indicated by us in a separate Service Bulle-
tin.

Adjustment of the maximum Joad speed is effected with the
maximum speed screw on the autside of governor housing.

The engine speed increase and thereby the high no-load

speed are influenced foremost by the governaor spring pre-
load. The tensioning is perfarmed by the set screw (6, Fig.1).
[t is possible to adjust this screw through the hole for the
screw piug (23, Fig. 1}, if the control arm is maved backwards,
see Fig. 2. In cartain cases, it will also be necgssary ta screw
aut the idling stop (20, Fig. 2).

Turning ciockwise resubts in higher tension and smaller speed
increase, The contral arm angle must then be diminished to
maintain the same maximum load speed. Inversely, a re-
setting of the control arm position will also madity some-
what the preload of the governor spring.

The procedure when re-setting the maximum fuel delivery
or maximum cantrol red opening is shown in the above sec-
tion about different type designs.

Re-setting the maximum fuel delivery also influences some-
what the maximum load speed and the speed increase.

The idling speed is set with screw {20, Fig. 1). The idling
damper spring (17, Fig. 1) prevents engine stalling and per-
mits an even transition to Yow no-toad speed. [t must not be
screwed in too far that it increases the high no-load spead.




