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b) The|Compressor (in common housing with the engine):

TYP® et JW 78

Number of cylinders ........................ One

Arrcr’rgemenf .............................. Vertical

Bord ...l A . 135mm. (5,31 in.)
Stroke ..., 140 mm. (5,51 in.)
Cl?bif capacity ... 2 litres {122 cu. in.)

Volumetric suction capacity
Effegtive suction capacity

Worﬁking pressure

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

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

(106 cu. ft./min.)

(78 cu. ft./min.)

i 7 atmospheres

(100 Ib./sq. in.)

Cut-tJuf governor, List make .................. KR-10

Lubricating system .......... ... ... ....... Splash

Cooling (in common with power unit) .......... See engine cooling
<) Quantities: e

Fuel | oo 25 litres (5,5 gal.)

Lubri¢ating oil .......... .. ... ... L.l 5,5 litres (1,25 gal.)

Cooling water, approximately ................ 38 litred8 .4 gal.)
d) Tyre pressure ............................ 2,75 atm.| 3 Ib/sq. in.)

3 cubic metres/minute

2.2 cubic metres/min.
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i ~-B. Description

Tl

: - 1.'General Desc'fiplién. :

The ['Jenbach JW 78" Diesel Compressor combines the engine and com-

pressor in one housing, the engine cylinder or power unit being horizontal
and the compressor cylinder vertical. The auxiliary connecting rod (for the
comgressor) is coupled direct to the main connecting rod (for the engine).
The Vlee arrangement of the two cylinders gives extremely good mass balance
and therefore vibrationless running of the unit. All moving parts, including
the fuel injection pump, are enclosed so as to be dustproof. The special
centr|fugalcast cylinder liners are easily. interchangeable; the main con-
necting rod and crankshaft are drop-forged, the latter having a hardened
crankpin and running in roller bearings. The speed of the engine can be
regulpated between 1000 and 1550 r. p. m. according to the power required.
A copcentric suction and delivery valve in the compressor cylinder head
controls the air; a cut-out governor with a control valve in the suction pipe
of the compressor keeps the pressure in the air receiver at 7 atmospheres
(100 Ib./sq. in.). :

The stationary “JW 78" Diesel Compressor unit comprises the diesel
enging with the compressor, radiator, water circulating pump, oil bath air
cleangr for the air drawn in by the engine and compressor; a silencer,
cormptessed air receiver of 98 litres (3-4 cu. ft.) capacity with two air outlet
connelctions with cocks; air pressure gauge, safety valve and blowdown
plug, pnd also an air cooler, all mounted on a section iron frame, complete.
The portable “JW 78" Diesel Compressor unit consists of the stationary unit
components described above, but without any section iron frame. The unit
is moynted on a two-wheeled chassis with either pneumatic or solid rubber
tyres. [This chassis is also fitted with a complete sfneefmefcl casing that can
be logked for the whole unit, a folding support and also a coupling bar

for a standard towing hook.

1. The Engine.

a) The Working Principle of the Engine.
The piston 5/1 in moving to the right (in the cylinder liner) draws pure air
in through the inlet valve 2/I, the suction elbow 3/Ill and the oil-bath
air|cleaner 5/1l. On its return to the left, the piston compresses the air
jusi drown in and so heats it to a high temperature. Shortly before
redching top dead centre the injection pump 7/IV injects fuel oil through
the| injection nozzle 4/V into the pre-combustion chamber. The hot air
ignjtes. the oil which then burns. Combustion of the mixture of air and
fingly-atomised diesel oil causes a high increase in pressure which drives
the| piston to the right again, its power being transmitted through the
main connecting rod 7/1 to the crankshaft 9/I and the direct-coupled
auxiliary connecting rod 15/ of the compressor. On the return stroke
of the piston the burnt exhaust gases are expelled through the exhaust
valve 3/l which had already started to open before the bottom dead
cenlre of the engine had been reached; the gases then pass out through
the [exhaust port 4/. Air is then drawn in again and the cycle repeated

again. The pre-combustion chamber principle means that the engine

ove
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is|very largely mderendenf of the composition of the fuel, and it also
erables all the usua commercial diesel fuels to be used, including those
of| lower grade. The formation of carbon deposit is reduced owing to
cagmbustion being as nearly complete as possible.

The Governor.

The amount of fuel the injection pump has to deliver to the fuel injection
nogzle to meet the load on the engine at any time is automatically
adjusted by a centrifugal governor 14/IV which, driven by a pinion
through the two gearwheels 10/IV and 15/IV, alters the governor rod
18IV of the injection pump accordingly through the linkage system
17/IV. The lowest position is the “Start”, in which the fuel injecfion pump
delivers the greatest amount of fuel to the injection nozzle. The maximum’
permissible quantity injected for full load is set at the Works by ad-
jusling the fork on the governor rod, so that overloading the engine is
~ impossible and its durability and economy are increased. No fuel is
dellvered 'in the highest position of the governor rod, this being the
position in which the rod is placed by turning lever é/Il down whenever
the |lengine is stopped. :

The| governor ensures the set speed being kept constant, independently
of the load on the engine. The speed required can be set by hand by
turning the speed control lever 16/1, which has o locking device, on the
rean partition of the engine frame, this altering the tension of the sprina
in the governor accordingly by means of the linkage system 18/I. Any
fine|adjustment needed for speeds that may come between the locking
points provided can be made by turning the adjusting screw 17/ on the
speed control lever. Like the cam drive, the complete governor is also
placed in a housing that can be removed by taking out the fixing bolts

16/1Y.

The kylinder head is fixed ‘to the engine casing with four bolts 12/V. It
contains the inlet valve 14/V, exhaust valve é/V, the injection pipe 7/V
and the injection nozzle 4/V fixed in the pre-combustion chamber con-
nectipn 15/V. A hole at the side of the cylinder head is for fitting an
ignition aid in the combustion chamber and is closed by the glow plug
holder 2/V (4/111). The cover bolted on to the cylinder head with an
oiltight joint by four bolts 57111 carries the air relief valve 2/Il.

The FKuel Line—Injection Piping.

el tank 1/1 is fixed to the engine framing over the, cylinder head,
el reaching the injection pump through the stop valve 3/Il of the
fuel filter 2/11 and through the suction pipe. The injection pump 7/IV deli-
vers the fuel through the delivery valve and the injection pipe 7/V to
the injection nozzle 4/V through which ‘it is atomised into the pre-com-
bustign chamber. Any oil that leaks from the injection nozzle runs back
into the fuel tank through the leakage oil pipe 1/V. '

Regulating the Engine. :
Warning: The inter-operation of the injection system and the governor
linkage and governor is accurately adjusted on the test bench in the
Works for each engine. Unskilled alteration of the adjustment and inter-
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ference with the injection system can cause serious breakdown and

d mage to the engine. Trouble with any of these components should
“therefore only be entrusted fo specialists to be put right.

lil. The Engine and Compressor.

a) | The Cooling System.

a
b) ‘Th Power Unit and Timing Gear.

ngpe. A centrifugal pump 1/ll driven by Vee belt from the cranksha

| dijaws water from the radiator 10/11l and forces it into the water jacket
'25/1 of the engine casing. Here it first of all circulates round the cylinder
lliner of the engine and then passes to the cylinder liner of the compres-
'sdr in the top of the engine casing, then rising from there to the compres-
'sar cylinder head 24/1. It returns by a pipe back into the radiator 10/111,
'where it is cooled down by air Jrawn through the radiator by a fan
18/}1l fixed to the right-hand flywheel. The water thus cooled is again
ldrawn out by the water circulating pump 1/Il and forced into the water
jacket in the engine casing. A funnel-shaped filler 14/Il is provided
‘on the compressor cylinder head for topping up the radiator, a thin
“piae taking the overflow away. There is a water drain valve 6/1 (7/1i1)
‘at| the lowest part of the water jacket on the engine frame and also
at|the lowest point in the return pipe 9/1il for letting the water out when
‘a Jengthy stoppage or the risk of Frosf is involved. .

The motion of the engine piston 5/I is transmitted by the main connecting
rod 7/ to the crankshaft 9/ gS/IV) and to the flywheels 13/l provided
'for the engine to run smoothly. The auxiliary connecting rod 15/ is
jojned to the main connecting rod 7/I. The crankshaft runs in roller
bearings and drives the camshaft through a pair of gearwheels 12/iV
and 10/1V, the cams on this shaft operating in timed sequence the fuel
injection pump 7/IV through the roller tappets 9/IV and also the opening
‘an closing of the inlet and exhaust.valves via the roller lever, push rods
4/lV and rockers 8/V. - v '

The Lubricating System.

' ‘ﬂ'h > diesel compressor is lubricated completely automatically from the oil

‘com:ined in the crankcase 8/I. An'ample quantity of lubricating oil is
drawn through a platetypefilier 10/] by the eccentric pump 11/IV from

khe bottom of the crank chamber and delivered under pressure through

Q

F ssages drilled in the crankshaft to the connecting rod. Oil escaping
frgm the bearing is thrown about in the crankcase and lubricates the

- pigton, gudgeon pins and cylinders of the engine and compressor, as

" red

‘Well as the timing gear in the timing case, finally finding its way back
agpin to the crankcase sump fo be drawn up afresh by the oil pump
*hrough the plate filter. Through the current of air set up in the cylinder
hend cover by the breather valve 2/Ill, ample quantities of oil mist
ch the points needing lubricating in the cylinder head, so that the
valve guides and rockers do not require any: lubrication by hand. The
oil|level in the crankcase must be constantly checked by the level marks
on|the dipstick 11/l. Dirty and sludgy oil must be drained off by taking

out the oil drain plug.

B ?

The cooling of the “JW 78" diesel compressor unit is of the circulafin?,
t
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| The Oil-Bath Air Cleaner. . :
| Two oil-bath air cleaners 5/Il and 8/11 are provided for cleaning the air
' drawn in by the diesel engine and the compressor. They are fitted on the
~inlet elbow 3/IIl and on the valve casing 11/1l and are sufficiently large .
' 19 clean the air for combustion properly. Mechanical impurities drawn
in with the air are trapped in the oil bath in the air cleaners.

| IV, The Compressor.

a) | The Working Principle of the Compressor. :

The compressor piston 19/l draws air in on its downstroke through the
o|l bath air cleaner, valve casing 11/ll and the suction portion 23/l of
| the concentric annular valve 21/1; it then compresses this air on its
'upstroke and delivers it through the delivery portion 22/ of the valve
' and the air cooler 1/Ill to the compressed air receiver 19/11.

b) | The Cylinder Head.

T(j"e cast-iron cylinder head 24/1 closes the interchangeable cylinder liner
and the concentric suction and delivery valve at the top and is fixed
tg the housing by four cylinder head bolts 13/I1.

c) |THe Concentric Suction and Delivery Valve.

The automatic concentric suction and delivery valve (ring valve) is fitted
‘|between cylinder head 24/l and the cylinder liner top 20/1. This arran-
gement gives good cooling of the compressed air by the air drawn
in|for one thing and the cooling water for the other.

»

d) |Gevernor.
Cyt-out Governor KR 10 The cut-out governor
15/11 works in conjunction with the control valve 12/11 to keep the working
pressure in the air receiver 19/l constant. This cut-out governor consists
supstantially of the governor casing, a small plate valve and a compres-
sion spring. The operating unit is a small plate or disc 4/VIll that is free to
move between two seatings. A spring 5/VIII fixed in the outlet connec-
tign ‘7/VIIl presses the small disc against the seating of the connection
2/VIll. As soon as the working pressure (7 atmospheres = 100 Ib./sq.
in)) is reached in the air receiver, the small disc Fiffs from the seating
of[the branch connection and is at the same time pressed against the
sepiting of the outlet connection. The compressed air entering the control
cylinder 6/VIl closes control valve 3/VIl. At a pressure of about 6.4 atmo-
spheres (91 Ib./sq. in.) the spring again presses the small disc against the
seqt of the branch connection; the air in the control cylinder é/VIl esca-
pes through the passage in the outlet connection that is now open and

the control valve 3/VIl opens.

e) The Air Cooler.

As| the air heats UE considerably when compressed, an air cooler 1/1l|
is Fitted between the cylinder head 24/ and the air receiver 19/Il. It is
rranged in the same plane with the fan vanes 8/I1l and is also in the
Ea h of the cooling air stream drawn in by the fan vanes fixed to the

ywheel.

10 |
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g)

he Compressed Air Receiver.

he air receiver 19/Il has two connections for the supply cocks 20/I|
hich are fitted with instantaneous couplings, and also an air pressure
auge 17/ll for checking the working pressure and also to check the
roper functioning of the cut-out governor as well. A safety valve 18/1|
utomatically opens the path to the open for the compressed air when
pressure of 9 atmospheres (128 Ib./sq. in.) is reached. A plug at the
lowest point of the air receiver is for draining off the condensate.

he Electric Starter. -

The electric starter consists of a starter, a 12-volt battery, a dynamo
riven by Vee belt and the switchboard with charging warning light,
sfarting switch and push-button switch. The starter key has two positions.
o. 1 being the running positions. The red charging warning light lights
p when the key is inserted and goes out as soon as the engine reaches
its service speed. The dynamo Vee belt can be adjusted by a tension bolt.

V. Setting up the Diesel Compressor.

If the compressor is to remain in one spot, it is best placed on a concrete
foundation, the dimensions of this being given in fig. IX. The exhaust gases

hen be best passed through a pipe and silencer—which wé& supply,
uired—into the open.

will

if requ ‘

The portable unit, provided with a sheet-metal casing, is sealed when deli-
vered. After removing the lead seal (that can be replaced later on by a
EG) lock, according to requirements) the rear door can be opened. The two
ofts

off
sis
fhe

a)

inside for the side doors can then be pushed back and the doors taken
from the outside after lifting and pulling off the spring bolts in the chas-

frame. If the portable compressor is to be locked up, do not forget to bolt

side doors from inside after placing them in position.

C. Working Instructions

Preparatory Work.

1.|Fill the fuel tank 1/1 with about 25 litres (5.5 gal.) of fuel that has
previously been filtered. _

2. |Fill up with cooling water through the water filler 14/1l, using clean
water only.

3. [Fill the crankcase 8/1 with lubricating oil through its filler 12/1 up to
the top mark on the dipstick (about 5.5 litres = 1.25 gal.). Never use

any oil but branded makes.

f. Fill the oil bath air cleaner with lubricating oil up to the line marked
on it. Use the same oil as that for the engine.

i Drain the condensate from the air receiver.

|

|

. If a portable unit, which should be set up level as far as possible from
the greatest dust concentration, let down the support and lock it. The
two side covers should then be removed for better cooling.

1
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b) |Starting up.

1.| Bleed the air from the injection pump.

To do this, the air relief screw 4/1l on the fuel filter cover /1l is firs
opened until fuel runs out free from bubbles, then it is closed again;
then the knurled screw 9/11 (1/1V) outside the timing case cover musi
be opened; wait a while until diesel oil runs out free from bubbles,
then tighten up the knurled screw again.

2.|Set the speed control lever 16/1 to “1000”.

3.|Close the water drain plug on the air receiver and open the air
release cock 20/Il, so that the diesel compressor can be turned easily
when starting and warm up without any load. '

4. |Unscrew the ignition aid holder 2/V, set the “Start-Stop” lever
é/ll to “Stop”, and turn the engine vigorously to free it.

5.|Place a starting aid in the ignition aid holder 2/V so that it protrudes
some one to two centimetres from the holder. There is no need to
light self-igniting aids, but those not self-igniting must be lit and
brought to a good glow. The incandescent ignition aid holder must
then be screwed back into the engine without undue haste. Set the
“START-STOP” lever to “START” and turn the engine. When the highest
ossible speed has been reached by turning the engine, move the
“START-STOP” lever 6/l over into its horizontal position on the left;
the engine will then fire and start up. The startin handle will be
automatically disengaged from the flywheel when ﬁ1e engine starts.
If the engine does not start at first, repeat the oE,eraﬁon two or three
times; in doing so, pay particular. attention to blowing out the pre-
combustion cﬁamber dry with the ignition aid holder unscrewed
(“START-STOP” lever at “STOP"). If the engine still will not start, trace
the possible cause in the Trouble Chart. Dry starting aids and thin
winter oil are &ssential for easly starting in cold weather.

6. [No ignition aid is needed when starting with a warm engine or in
warm weather. : _ :

7. [The following additional directions are given particular for starting
in cold weather. :

— Use thin winter grade oil. "
__ Before starting, turn the compressor vigorously with the ignition aid
holder 2/V unscrewed and the “START-STOP” lever at “STOP”.

The following procedure is also recommended.in particularly difficult
cases: , . :

—Fill up with hot water (several times, if necessary).

— Remove the oil bath air cleaner and hold a burning rag soaked
in diesel oil or the like in front of the suction orifice (or a blow-

lamp), so as to warm the air drawn in. )
__Fill the tank with hot diesel oil, then bleed. until the warm oil issues

from the bleeder plug. . .
_ Inject a few drops (about 3 c. c. = 2/10 cu in.) of lubricating oil

through the ignition aid holder into the pre-combustion chamber,

| but do not let oil get on to the ignition aid. )
 Always repeat the drK blowing out of the pre-combustion chamber

particularly after each unsuccessful start.

12
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8 Let the diesel compressor run first of all for o few minutes without
-load at a speed of 1000 r. p. m. to warm up, then, with the speed
control lever, set the speed required in accordance with the power
output to be expected and apply the load to the diesel compressor
?rcduqll . The diesel compressor will be preserved if it is not run at
ull load, but a most with two-thirds of the maximum rated output
for the first fifty working hours. oo

- 9| When charging the air receiver 19/Il, watch the pressure gauge 17/1|

| and the cut-out governor 15/ll to see if it is working properly. If
necessary, carry out the adjustment of the governor as described in
the “Servicing“ Section. :

c) |Starting up by Electric Starter.

THe same preparatory work must be carried out as described in the
foregoing for starting by electric starter. For the actual starting, the key
is |placed in the switch and turned to position “1“. The' “START-STOP”
leyer 6/11 is then placed in the “START position by the left hand and the

push-button switch is pressed by the right hand at the same time. After
" labout four to five revolutions of the flywheel, the “START-STOP“ lever
st be placed in the running position “1“, and the engine should fire. .
Never use the push-button switch when the engine is running. The key
myst remain in the “1“ position while running, so that the battery gefs

bout 5 minutes at 1000 r. p. m.

urn the “START-STOP” lever 6/II to “STOP” until a resistance is felt,

nd let the engine run down. Do not close the fuel shutoff screw 3/1i

xcept when the diesel compressor is to be out of use for some time.

n compressors fitted with electric starting device the starting switch

ust be turned in the position “0“ after stopping of the engine, as -
ell as the starter key must be removed.

pen the air release cock 20/l and the drain plug on the air receiver
9/l

4. If the unit is fo be out of action for any length of time, turn the fly-
‘ heel by hand until the compression resistance is felt, so as to ensure
|
\
|
\
\
|
|
|
|

d) Stgpping , B
. Release the load on the diesel compressor and then let it run on for

he engine inlet and exhaust valves being closed.

frost threatens or when the unit is to be out of action for some
me, run off the cooling water by opening the water drain valve 6/1
/Ill) on the engine casing. Similarly, open the water drain plug on
e return water pipe 9/l and the drain plugf in the air-receiver 19/I1.
hen starting up again; do not forget to fill up with cooling water;
winter it is %est to fill up with warm water.)

D. Servicing and Maintenance

obse

d both on the diesel compressor and also at the place where it is

13

Onl)}s clean unit is a reliable one; therefore, scrupulous cleanliness must be
|
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b) The Cylinder Head

a) The Fuel. |

I. The Engine.

Even small impurities cause trouble in the fuel in}ecﬁon pump and injec-

tion valve and so lead to premature wear; there

ore:

1. Keep all containers, funnels, gauze filters, strainers, and also hand
pumps etc. for fiel scrupulously clean. Keep everything scrupulously
clean in all operations.

2. Let all containerd stand for a while, so that ‘impurities and water can
settle at the botfom. If the fuel is delivered in containers belonging

to the supplier

nd has to be emptied into other containers, do not

use it immediately, but give it time for the impurities to settle.

3. Do not stir up lthe sludge at the bottom when emptying storage con-
tainers. When using a hand pump, do not draw fuel off right from the

bottom, but a little higher up. Fix hand pump.

4. Do not use thels!

engine.
5. Do not use hairy 1
6. Take off the fuel

dgy residue of the fuel in storage containers in the

naterial as a filter when filling the fuel tank 1/1.
filter 2/11 occasionally and clean thoroughly. To do

this, first close fhe shut-off screw /Il on the filter, then take out the

cover bolt with t
filter with its fel
ment squeezing
order. Cleaning|s
dirtiness, though a

Run off the coolin
withdraw the cylin

he bleeder plug 4/1l and remove the underpart of the

isc element. The dirt must be cleaned from the ele-

d
iL in petrol or crude oil. Reassemble in the reserve

ould be carried out all according to the degree of
least once a month. :

vater before removing the cylinder head. Then
head cover after taking out the four bolts 5/II1;

e
next, remove the handhole cover 10/1l after fckin% out its fixing bolts.
t

The cover can be removed by turning slightly to

e left and tilting it,

with the ”START-STOP”} lever horizontal. The injection pipe union nut
5/IV must then be unsgrewed, holding the delivery valve 6/IV by a span-

ner. Next, unscrew| tHe plug 3/V of the oil overflow pipe and, lastly,

remove the silencern 6

[Il. When refitting the cylinder head, the gasket,

which must not be damaged in any way, must be placed in position first,

then the cylinder head
over method and then
was taken off must be
The handhole cover|sh
1. With the left-hand
osition with th

Ey the four bolts

”

put on, the four nuts pulled up firmly by the cross-
tightened. The pipes disconnected when the head
connected up again. .

ould be refitted as follows.

flywheel removed: Place the handhole cover in
START-STOP”. lever horizontal, and tighten

. 2. With the left-hand flywheel not removed:

Set the “START-STQP” lever on “STOP”. Insert the handhole cover
turned round 180 ($top lever by the flywheel).

Hold the cover fi’fe

the handhole cov

d somewhat, so that its outer edge will clear the

round 180° to the left into its proper position an

heel. .
&y;:/’ee;ahe “STAR?SI'OP" lever to its horizontal “Run* position; furcr;
r

mount in place.
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d)

. Piston and Main Co&ne

b

‘} . L ;

L s S

Fix the handhole qover by the four bolts.

After refitting the| handhole cover, on no account omit to check the

free movement of|the “START-STOP” lever, and also see that, in the

lowest position, it comes up against the stop in the “STOP” position.
3. If the lever is not in the proper position you can not stop the engine.

If this happens yop put the speed contror lever in the lowest position

and stop the engine by pressing a piece of wood against the flywheel.

Grinding in the Valves.

The inlet and exhayst|valves need grinding in occasionally (after working
about 300 hours), and they can be taken out when the cylinder head is
removed. The rocker|support 11/V can be taken away after removing
its fixing bolt 10/V. The valve springs must be pressed down sufficiently
for the split taper dotter 13/V to be released so that it can be taken out.
The valves can be removed from the side towards the piston. Clean the
seating with crude |oi| or paraffin, smear with grinding paste, and turn
the valve to right and lett a few times while applying slight pressure
to it. The valve cone or head should then be lifted from the seating, the
grinding paste that has been squeezed out replaced and spread evenly
over the seating face, and the grinding process repeated until the
seatings show an even surface. The seating and valve must then by
cleaned carefully and| any carbon deposit on the valve stems must be

|

removed.

Valve Clearance and Valve Timing. _
The clearance between the valve stems and rockers 8/V must be 0.3 mm
(0,012 in.) with the |ergine cold. Adjustment can be made by the ad-
'kJ‘sﬁng screw 9/V on|thie rocker 8/V after the locknut has been slackened.
alyes are c’uife closed when making the adjustment.
e

ake sure that the
The adjusting screw myst be held with a screwdriver when tightening the

locknut. For checking [the valve timing (see Point A/a), a punch mark
ringed with red on thp compressor housing next to .the flywheel must
coincide with a similar punch mark with “OT” against it (top dead
centre, or TDC) on the |flywheel to. show the top dead centre position of

the piston. |

ting Rod.

The piston 5/1 with the main connecting rod 7/ can be taken out towards
the tront through the qylinder liner. The rear casing cover 14/ and the
cylinder head must be|-taken off. By taking out the big end bolts the
engine piston and maip connecting rod can be pulled out towards the
front through the cylinder liner. The piston must be cleaned with diesel
oil or paraffin and the carbon deposit removed from the rings and
grooves; the latter ¢arl be cleaned very well by using a piece of old
broken piston ring, thdugh taking care not to damage the light metal
of the piston. Worn [rings must be replaced by new ones. If the main
connecting rod 7/ is tp be removed from the engine piston, heat the
latter to 80° to 100° C (176 to 212° F) in a bath of hot oil or boiling water,
and the gudgeon r)in can then be pushed out of the piston after removing

the fixing. After c |
then tighten up the big-¢nd bolts again. (Using a torque wrench, a torque
ghtening must be

plansurfaceofthe suction and delivery pipe must
ut tension to be ophserved is marked on the nu

the cylinder head. T

tightening the nuts the
carefully. The value o

thightening the threads
with motor ail.
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eaning, oil the piston well and replace in the cylinder, -

: : leasi of the cylinder head screws should be carried outacross
P Yy rg 4 done with the couple indicated. Before

be fitted
ts. Before

and the contact surtace of each screw-bolt must be oiled
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f) The Fuel lniecﬁoq 3

The injection pump
good-quality fuel|oi

1. Priming the Injec
The pump must b
of inaction, may
through the tank

ystem. .
and nozzle will not need any special attention if
is used.

ion Pump. '
2 primed to get rid of any air that, after long periods
be drawn ‘in, either through leaks in the piping or
having been allowed to run dry (see Point C/b).

2. Removing the Inj
After taking off t
also the suction a
hexagon bolts 8/I
bolt 3/IV. Turning
that can taken|o
timing by varying

ction Pump.

e handhole cover 10/Il the fuel injection pump and
d delivery pipes can be removed by taking out the
and the pin with the split pin 2/1V, also the hollow

the adjusting screw with the locknut on tappet 9/1V

t after removing the pump will after the injection

the stroke of the pump, but this alteration must only

be carried out by|a specialist. Pumps that are defective must be sent

to the suppliers
Spare Parts List (

or repair. Changing the pump parts given in the
. g., the pump element, springs, delivery valve and

packing) must likewise be done only in urgent cases.

3. Testing the Injecti
The injection noz

n Nozzle.
le may get dirty through using badly-filtered fuel

and so cause brepkdown. The following test will show whether the
injection nozzle is| atomising properly. Undo the fixing nuts 15/V of

the nozzle holder
has been remove

unscrewing nut |5/
ction pipe to it so that the nozzle orifice is visible.

connect the inje

n the cylinder head after the cylinder head cover
. Take off the injection and oil overflow pipes (by
and bolt 3/V). Take out the nozzle holder and

When the engine [s turned, finely-divided fuel should issue from the

nozzle. If there |s

the nozzle body m
this still does not p
have to be disma

o atomisation and the oil issues in a solid stream.
st be carefully washed externally with paraffin. If
roduce an atomised spray, the injection nozzle will
ntled. Undoing the union nut on the nozzle holder

will enable the jet.to be taken out. If it should be carboned up in the

union nut, it can
the jet opening.
nozzle and clea

nozzle thoroughly

eaqsily be driven out with a mallet without damaging
The nozzle needle can then be removed from the
ed without using any metal tools—the needle and

washed in diesel oil and the needle replaced in

the nozzle without touching its working surface with the fingers.

When the fittin

faces on the nozzle and nozzle holder have been

thoroughly cleaned in clean diesel oil, the nozzle can again be

not act satisfact
so, carefully wasl

tightened up in 4)1‘5

h

holder by the union nut. If the nozzle should still

rily after cleaning, fit a new one, but before doing

bff the preserving grease with clean diesel oil. Do

‘not hold by the nokzle orifice when testing the nozzle, otherwise the

sharp stream may

i,

dause injury.

The Engine and Compressor.

a) Lubricating Oil—Qualjty and Brand.
The selection of good and pure lubricating oil is most important. Un-
suitable lubricating oill causes damage to the bearings, premature cylin-
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der lin
rings.
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We recommei
following oils!
|

Mobil-Oi
Win'fel
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Shell
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Summ:

Esso-Stai
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Summ

Caltex Qil
Winter |

I
Summer |

Castrol |
Winter
Summer |
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and its ¢
oils of th |
lubricati.
has not
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rings. Moreover, it
pressor output to
delivery valve
cleaning of the dis
oil must be free fr
The use of bronjﬁe
working and durab

We recommend the
following oils:

© Mobil-Oil :
Winter (under 32
Summer (above pZ

Shell ]
Winter (under
Summer (chove

3
32

J

Esso-Standard |
Winter (under 34
Summer (above 3%

!
Caltex Oil
Winter (under 2420

|

Summer (above #2"

Castrol |
Winter  (under 329
Summer (above 329

|
As diesel oils very
showing detrimeptq
what are termed g
they contain spegia
and its cohesive ca
oils of this kind arg
lubricating pro&) rf
has not more than

|

der liner wear, injp

fter only a

ry to the pistons and wear or sticking of the piston
ferior or unsuitable lubricating oil causes the com-
drop through deposits accumulating on the suction-

%rief period of working, thus rendering
[ valves necessary at very short intervals of time. The
om mechanical impurities, water acids, and asphalt.

i oils is strongly recommende

d to ensure satisfactory

ility.

Type A :
Fuel with low sulphur content
{under 0,35%%) ond normal service

Oil 920

F=0°C) Rotella SAE 20
F=0°C) Rotella SAE 30

oF=0°C) Essolube HD 20
oF=00C} Essolube HD 30

SAE 20/20W

SAE 30

F=00C) Deusol CR20 HD
F=0°C) Deusol CR30 HD

| action after combustion in th

additives for increasing the oils
bacity for combustion residues o

‘es being satisfactory provided

PF=0°C) Mobil Oil Arctic, Delvac
F=0°C) Mobil Oil A, Delvac Qil 930

F=00C) CALTEXRPM DELO Special

F=0°C) CALTEXRPM DELO Special

frequently have a definite percentage

given in the left-hand column in

Type Series 2 or 3
Fyuel with high sulphur content
(cbove 0,35%) or heavy service

Delvac Oil S 210
Delvac Oil S 230

Rimula SAE 20
Rimula SAE30

Estor D 3 SAE 20
Estor D 3 SAE 30

CALTEX RPM DELO
Supercharged 3 SAE
20/20W

CALTEX RPM DELO
Supercharged 3 SAE 30

Deusol CRX 20
Deusol CRX 30

of sulphur

e engine, the use of

ompound oils can be fhorou%hly recommended, as
ils' resistance to ageing

f all kinds. Well-tried
the foregoing, their
the diesel fuel used

0,4% sulphur. If the sulphur content is higher (it can
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be as much as 3% [or more), or if the engine sump or piston shows a
heavy deposit of |foreign matter, the use of what are called “Series 2
oils” is recommended. .

Compound or additive oils must not be mixed, either with one another or
with other lubricaJin oils. They are also used for running in engines that
are new or have undergone a general overhaul, and for this, the periods
for changing the oil| as given Eelow, must be adhered to.

When an engine that has. become fouled through running with non-
compound oils is filled with H. D.-oil for the first time, the residues that
have accumulated will quickly pass into solution and contaminate the
oil unduly heavil j@d ring the first few hours' working. This can easily

cause stoppage of Iybricating oilways, filters etc. and this, in turn, may
result in total breakdown of the engine. The engine must therefore be
thoroughly cleaned jout before the change or, if this does not seem
necessary, it should |be filled with fresh H. D.-oil once or twice after
working for a short period. The same applies if a change is made from
an ordinary H. D.-oil [to a Series 2 oil. ‘
Changing the Lubricdting Oil.

When a new or an overhauled engine is put into service the lubricating

oil must be renewed|at first after working twenty to thirty hours, then
after working about| 50 hours, and thereafter every 300 hours. The

old oil must be draiped off when it is warm. The crankcase must be .

cleaned out thoroughly with warm diesel oil, so that the very last traces
of oil sludge may |bg removed. Residue of the oil must not come into
contact with the fresh oil. Sludge may form to an extraordinary extent
if the gases of combystion can blow past the engine piston. Sludge will
be formed, moreover| if the rubber gasket rings on the cylinder liners
are not tight and so |allow water to get into the lubricating oil. If the

oil forms a whithis| m

changed for fresh oil immediately. The engine must be kept under strict
cbservation.
Lubricating the Wuker Pump.

The two ball bearings of the pump have a special greasing and there
is no need for greasing them at all.

Cleaning the Lubricating Oil Filter.

The disc-type oil filter| 10/] is to clean the lubricating oil while at work.
It has an external hapdle that must be given one whole turn daily at
least; this cleans the djisc filter. The filter must be taken out and cleaned

every time the oil is|changed.

The Cooling Water| Jgcket or Space. ' ‘
Pure water only is to be used for the circulation cooling system. Water
containing a high proportion of lime or acids_is harm?ul; rainwater is
particularly suitable, Deposits of fur or limestone can be prevented by
filling the cooling |water space whit crude, dilute hydrochloric acid
(spirids of salts)—one| part acid to three parts water—which can be
aﬁowed to take effect for periods up to one hour, depending on the
thickness of the depogit; it is better still to use one part hydrochloric
acid and ten parts watfer left to act for 12 to 24 hours. The water space
should then be washed out with a weak solution of soda.

ixture, it is contaminated with water and must be

f)

. (158-

-sapor

The |
acid,
for c
The

to sa

pipe
can 1
peral
for 'c
5

igh,
The «¢
of th
tensic
the t
purpc
remo
desire
Shoul
water
must
Wher
the te
the d

nipple

The C

The <
accor
to che
remov
out ai
ments
with ¢
excep

The C

Run o
four r
ccolin
the cy
The cc
drawn
upper
the rev
ori the
cylind:
the cyl

(See | \




|

o
IR
Ll

tor should not be removed with dilute hydrochloric

The fur in the m}di
y with a 10% hot solution of soda allowed to take effect

acid, but actually

for one hour. _
The diesel comﬁre sor must be guarded against over-cooling, that is

to say, the temperature of the cooling water must be about 70—85° C.
(158—176° F) ovfentering the radiator. At this temperature, the water
pipe connecting [the cylinder head of the compressor and.the radiator
can no longer be fouched by the bare hand. If the cooling water tem-
perature is too low, i. e., if the diesel compressor is only lightly loaded
for lenghty periods, it is advisable to blank off part of the radiator,
though watch carefully that the cooling water temperature is not too
high, that is to say, that it begins to boil.

The cooling system| must be checked frequently for leaks. The Vee belt
of the water cinculating pump 1/l must be kept free from oil; it is
tensioned by varying the distance apart of the two halves or flanges of

the two-part Vet elt pulley on the water circulating pump. For this -

g| bolt of the one half or side of the pulley must be
lange screwed up on the threaded boss until the

purpose, the fixi
removed and th
desired tension of the belt is obtained.
Should water appeqr at the hole in front of the connecting flange of the

water circulating pump, the shaft packing (water seal) is leaking and

‘drawn off over the

must be replace
Where a “JW 78"
the tension cf th
the dynamo. Th;

nipple) must nat
saponified ball Iqeo

The Oil Bath Air C

The oil in the oil
according to the ex
to change it every
removed by undoin
out and fresh oil| fi
ments and the top
with crude oil or|pd
except when the eng

The Cylinder HeaLJ.

Run off the cooling
four nuts of the cy
ccoling water pipe
the cylinder head ¢
The concentric sulcti

upper part 26/l can
the reverse sequepc
on the suction apd
cylinder liner are|al

y @ new one.
diesel compressor is equipped with electric starting,

ee belt can also be adjusted by the tension bolts of
all bearings of the water circulating pump (grease
be lubricated with anything other -than calcium

ring grease.

eaner.
bath air cleaners 5/11 and 8/l must be changed
tent to which if becomes dirty. It may be necessary
day if the air'is very dusty. The oil caps can be
g the three spring c?ilps, the contaminated oil taken
led in up to the line marked. The oil retaining ele-
parts of the cleaner must be washed once a month
iraffin. Do not remove any parts of the air cleaners
yine ist not running.

III. The Compressor.

water before taking off the cylinder head 24/1. The
inder head bolts 13/ll, the hose connections of the
16/1l and the air pipe connections must be undone;
on then be taken off.

on and delivery valve 21/l is now free and can be
four cylincer head bolts. The cylinder liner with its
likewise be removed. The parts are reassembled in

¢, taking particular care to see that the three gaskets

delivery valve and the gasket for the top of the
in perfect condition. Tightening as well as loosening

the cylinder head bolts must be done by the cross-over method.

(See page 15)
|
}
|
|
|
|
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.. To take out the piston

b) The Concentric Suction and Delivery Valve.

The suction and delivery valve must be cleaned at periods of about

700 working hours, | th

head is taken off.
8/VIl undone, the \:ial
springs cleaned, this
Parts with a finely-
tools. Do not forget
without damaging it v
assembled so that the
then the springs 3/VI, f;
The reverse is the cas
plates 4/VI, then the d
not forgetting one pach
with. Valve discs that
must be renewed, and

there are any, the valveé may bre

The valve and spring

suction side after worl

after about 700 worki
through broken valve
When the valve has b
inserted through the| sl
valve disc to check the
«as the case may be, an
must be well tightengd

e valve being taken out (21/1) when the cylinder
hen the lodk washer 7/VI is removed and the nut
ve can be;taken apart and the valve discs and
being best! done with a soft brush and paraffin.

rotmd finishimust never be cleaned by using metal

o place the silicon packing ring 1/VI in place
vhen assembling. The discs and springs must be
valve disgs 2/VI are placed in position first and
or the delivery valve (two annular outlet passages).
e with theé suction valve; first of all the spring
hmping pletes 5/VI and lastly the valve disc 6/VI,
ting piece pach for the lift to commence and finish
have worp down more than 0.3 mm (0,012 in.)
the discs ust also be inspected for cracks, as if
gL up and cause damage.

discs shoyld be replaced by new ones on the
xing aboutt 1400 hours and on the delivery side
}g hours, iso as not to let breakdowns happen
iscs. ‘

cen assembled, a soft piece of wood should be
ot of the yalve seating and pressed against the
correct ﬁt}ng of the valve discs or spring plates,
d to check|the pressure of the latter. The nut 8/VI
though npt too much, so as to prevent the top

or bottom part distorting (9/VI and 10/VI).

Fig. 16 of the Parts Lis

they must be placed|o

gives the plates or discs in the order in which
# one anofher.

The Piston and Auxiliany Conneciing Rod.

19/1 with jthe auxiliary connecting rod 15/1 the

cylinder head 24/1 and the suctign and delivery valve must be taken

down. The two connect

the auxiliary connecting rod an

ion rod bollts must be undone and the piston with
cover of the main connecting rod

pushed out through thetop of the:cylinder liner.

The auxiliary connecting l
one of the two Iockipg rings for ithe ﬁ
the

connecting rod 7/ with

out without warming

removed after taking|o
be taken out by first|r
of dismantling first ¢

rod can ble removed from its piston by removing
udgeon pin that can be pushed
piston bdforehand. The pin that joins the main
the auxiligry connecting rod 15/l can easily be
ff a locking! ring. (The compressor piston can also
gmoving thgs connecting pin, though the method

dedcribed is igenerally used, owing to the easier

accesibility.) The compressor piston can be cleaned in the same waglaj
e

the engine piston and,
with the auxiliary conng

similarly, .after being well oiled, reassem
cting rod iand the cap of the main connecting

" rod, the big end bolts being tightened evenly with a torque

d)

Q) 20

(See page 15)
The Unloader.
Adjustment of the KR
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D cut-out dovernor (Part. No. N 1899). The cut-
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No readjustment is| necessary, though it can be done by removing the
split pin from the 4!0 tet bolt 8/VIIl and screwing the bolt in or out to
alter the spring pressyre on the small disc.

By undoing the union| nut on the connection 2/VIll a gauze filter 1/VIlI
housed in the conngci ion can be withdrawn; it needs cleaning at inter-
vals of about 100 houts' working.

The governor should he taken down and cleaned in petrol after working
some 200—400 hours.|Actually, only the outlet connecting 7/VIll need be
unscrewed to take (the governor apart, as the small plates 4/VIil and
springs 5/VIll can then be taken out. Do not undo the slotted screw.

The Control Valve,
The cut-out governor| 15/l1 must be taken off to remove the control
cylinder 6/VIl; to do 1his, take away the governor pipe first, then after
taking off the two Ifiying bolts, the cut-out governor can be removed.
The two fixing bolts 2/VIl can then be undone and the control cylinder
6/VIl lifted out. If the|valve seating is so much damaged that it cannot
be recut, the contral valve casing will have to be renewed. To take out
the valve 3/VIl, remove the split pin at the top of the stem and unscrew
the castellated nut 5/VIl. The valve spring wiﬁ then push the pot piston
with its washer cmcf threaded part out of the control cylinder, so that
now there will be nothing against renewing the spring, piston or valve.
When assembling, walch that the castellated nut is not unduly tightened.
The mating of the slot in the castellated nut with the hole in the valve
stem must be done py(filing the nut.

When the control ¢ylinder 6/Vil has been fitted the cut-out governor
15/11 can be refixed jand the governor pipe connected up again.

B B O a e

The Compressed Air Receiver.

All the servicing the qir receiver requires is occasional lubrication for
the air outlet cocks [20/11. If anything should happen to the safety valve,
do not attempt to repair it, but unscrew the entire assembly in its sealec

condition and fit a ne one.
Care must also be taken to drain off the condensate frequently and at

regular intervals, as|it jsettles in the receiver.

The Electric Starter.
The starter and dynamo must be protected against oil and fuel as much
as possible, as they bpth have a destructive effect on the insulation of
the windings. Get aglvice from a specialist if there should be any trouble
with either of these |machines. If the starter has to be removed (prior to
opening the rear coyer of the frame), mark its exact position beforehand,
so that when it is replaced later on, the starter pinion will be exactly
the same distance away from the starter gear ring as before.

The dynamo V-belt myst be kept at the proper tension; if it is too slack

the baffegl will not bef charged.
A short description| and charging instruction is attached to any new

battery. In case that these instructions have been lost, read as follows:
For the initial filling/and charging, unscrew the stoppers of the cells anc
remove the rubber pakking discs fitted under the stoppers to make the
cells airtight. These digcs will not be needed again.
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_ current (D. C.) is to be

reached a temperatur

Bolts and nuts may p
should therefore be inspected frequently to see if they are still tight. The

tyres on pneumaﬁcally-Lred chassis must be kept up to the pressure shown

on the mudguards (3 atmaspheres), otherwise too low pressure will damage
'\

the tyres.
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density or 1.23 to 1)2
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vlator acid (electrolyte) for filling the cells, i. e.

|
m
y pure sulphuric acid of 1.26 to 1.28 kg/I (1.92 to 1.95 Ibs/pint

kg/l (1.87 to 1.89 Ibs/pint) for batteries for tropica
into the cells slowly through a funnel. The level
Id be less than 2 in. over the tops of the plates.
he electrolyte must not exceed 40° centigrades

(104° F) and it is tHerefore advisable to cool it before pouring in when
the outside temperatufe is high.

The electrolyte only ¢
will fall, and the batt
or electrolyte of the
prescribed level. The
three hours after filli

up to the charging cui
to the positive po?e of
current on the negativ
should be included
regulate the charging
of the battery capacit

enetrates slowly into the plates, and so its level
ery will want “topping up” with accumulator acid
same density, so as to keep the acid up to the
battery must therefore be left to stand for about
ng, though not more then ten hours. Only direct
used for charging. The battery must be connected
rent with the positive pole of the latter connected
the battery and the negative pole of the charging
e terminal of the battery. An adjustable resistance
etween the battery and charging set so as to
current. The charging current should be one-tenth
y. Watch that the temperature of the electrolyte

does not exceed of| 4

° centigrades (104° F). If the battery should have
of 40° centigrades (104° F), switch off the current

and stop charging for| at least two hours, then resume charging at half
the charging rate. The|individual cells of the battery should gas uniformly
and vigorously at the end of the initial charge, and show from 2.6 to 2.7
volts per cell. The |densitiy of the electrolyte at the end of the initial
charge should be 1.2F to 1.28 kg/l (1.93 to 1.95 Ibs/pint) or 1.24 kg/I
(1.89 Ibs/pint) for }ct eries for tropical use. The battery is then ready

tor use. The initial ba
cases the battery can
standing for a short t

capacity. Use a soff brus

battery externally. The

tery charge requires about three hours; in urgent
e used for starting immediately after filling and
me, the battery showing about 80% of its rated
h and a weak solution of soda to clean the
terminals should be lightly smeared with vaseline.

The level of the electiolyte must be checked every 14 dars, or in hot

weather more frequen

up with destilled water| to the proper heig

the tops of the platés).

a hydrometer. The |d4

1.27 to 1.28 kg/l (1.93
batteries for tropica| u

as described in the fofegoing.
When the battery is oyt of use, rec

ly, and, if necessary, the battery should be topped

rﬁ (less then half an inch above
The state of charge of the cells must be tested by
nsity of the electrolyte in the battery must be
o 1.95 Ibs/pint), or 1.24 kg/| (1.89 Ibs/pint) for the
se. If the battery output falls, it must be recharged

harge it every month; moreover, after

three month, discharnge it entirely and recharge immediately.
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IV. The Chassis and Casing.
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In the case of major rep

two side doors or the
entirely. This can be

that connect the fram

intact.

® O

airs or those that cannot be carried out through the
bor at the rear, it is advisable to remove the casing
one quite easily by undoing the four fixing bolts
and casing, and the latter can then be removed

E. Servicing Directions

1. Daily.

a) Check oil level in crankedse and fill up with lubricating oil if necessary.

b) Fill the fuel oil tank.
¢) After stoppin
d) Turn the ﬁon le of the
e) Check whether the cut
f) Check the lubricating

!
g) With engines that are |ne
the first few days’ running
h} Drain off the condensqte
i

the enging, check the level of the cooling water; fill up if necessory.
Ll}:riccﬁng oil disc filter right round ot least once.

t governor is working properly.

in the oil bath air cleaner and fill up; renew, if very dirty.
w or just overhauled tighten the cylinder head bolts during
and while the engine is still hot.

from the air receiver.

Add anti-frost if frost threatens, or let out the cooling water.

a) Clean the fuel oil filten.

b) Renew the oil in the oi
¢) Clean the Vee belt and
d) Lubricate the cooling w

2. After Working 50 Hours.

(About once every week.)

hth air cleaners.

tighten if necessary.
ater pump ball beorings.

e) Check the valve clearance with the engine cold and set to 0.3 mm. (0,012 in.).

f) Lubricate the air outlet

a) Renew lubricaﬁn? oil anhd
i

b) Take out the fuel inject
¢) Clean the top part of

on
he| oil bath air cleaner.

cdcks on the air receiver.

3| After Working 100 Hours.

(About once a fortnight.)

clean the disc filter.
nozzle and clean.

d} Clean the filter gauze in the cut-out governor.

e) Clean fuel filter.

4| After Working 300 Hours.

a) Clean the suction and delivery valve.

b) Clean the cut-out gover

no

5] After Working 600 Hours.

(or éarlier, if necessary).

a) Renew the valve and spring plates or discs of the delivery port of the suction and

delivery valve.

b) Clean out the fuel oil tank

6. After Working 800 to 900 Hours.

Grind in the engine valv
Decarbonise the piston,
Clean out the cooling w
Test the bearings for plg

at

en

o Q0 oQ

Renew the felt disc elen

valve.

Complete major overhaul o

k'

Renew the valve and sprinfp

-

(or earlier, if necessary).
lean and free the piston rings.

of the fuel oil filter.

After Working 1400 Hours.

Intes or discs of the suction part of the suction and delivery

T spaces and jackels and the cooling water pump.

8. Annually.

re diesel compressor.
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F. Trouble Charts

The Engine will not start.

Cause

Remedy

-—

. Lack of fuel.

. Fuel injection pump n’ff

a) Tank empty.

b} Fuel screw-down valve
c) Fuel piping or filter ¢

in the fuel pipes.

a) Fuel oil pipe leaking.

b) Air in the fuel injedt

. Fuel injection valve nat w

"a) Air in the fuel injegti
b) Nozzle needle sticking.

. Engine has insufficient cor

a) Leaking cylinder, hédd

b) Inlet and exhaust val

hoked; air
working.

op pump.

0

orking.

ves leak-

Refill tank.
closed. Open valve.
Clean pipes and/or filter and prime.

Tighten up connections; renew
packing washers if necessary.
Prime the fuel injection pump.

Prime the fuel injection pipe.

h pipe.
Clean or change the nozzle, as
necessary.

npression.

gasket. Tighten up cylinder head bolts or

change cylinder head gasket.
Grind in the valves, free with paraf-

ing, sticking. or out of " adjust- fin and readjust valve clearance.
. ment. '
¢) Valve spring broken. Change valve spring.
d) Piston rings burned|in|or worn. Clean or renew piston rings, as may
. be required.
. The Engine does not fire.
a) Ignition paper wet or [nferior Use good, dry paper.
quality: :
b) Lubricating oil too thi¢k in Use the correct winter grade oil.

winter.

c) Engine cannot be turped over

quickly enough.
d) The engine is cold.

Free the engine so that it can.

" Fill water space with warm water.
Follow the Starting Instructions.
(See “Placing into Service”.)

—————————
————————————

1. Inferic
2. Injecti.
3. Piston

4, Air cle

5. Exhau:

24

1. Oil lev !

2. Oilin
a) Qil
dan |

b) Cyli |

1. Lack o
a) Too
b) Coo

deli' |

2. Inadeq |
a) Coo
b) Radi

3. Retarde
a) The

b) Reta |
4, Lubrica |

thin. i
5. Leaking |




ll{'T e Engine gives off black smoke.
Cous4 Remedy
|

. Inferior fuel oil. |
. Injection nozzle diqty.

. Piston rings dama?ed
. Air cleaner or suction

. Exhaust valve leaking

{
r

inlet dirty.

or sticking.

Change the brond of oil.
Clean the nozzle.

Clean or renew piston rings, as may
be required. ‘
Clean the air cleaner and suction in-
let thoroughly.

Free; grind in if necessary.

|
. T

he Engine gives

off blue smoke.

Caus ‘

Remedy

. Oil level in the sump

. Oil in the combustipn

a) Oil scraper rings W
damaged. |
b) Cylinder liner very,

too high.

chamber.
orn or

much worn.

Run off oil down to the prescribed
top level.

Renew oil scraper rings.

Chonge liner.

Iv. The Engine overheats.

,
Couse‘

T

Remedy

. Inadequate cooling

. Leaking valves. ‘

. Lack of cooling water

a) Too little water.
b) Cooling water pur

deliver sufficient w
‘eﬁ
o) Cooling spaces dirt
b) Radiator dirty of b

. Retarded combustion i

a) The nozzle drips.

b) Retarded ignition.

. Lubricating oil unsiitq

thin.

hp does not
hter.

ect.

Y.
ocked up.

h the engine.

ble or too

Fill' up with water.
Check the pump and Vee belt and
overhaul.

Clean the cooling spaces.
Clean the radiator.

Clean the nozzle, or change the
nozzle assembly complete with needle.
Retime injection pump correctly.
Change brand of lubricating oil.

Grind in valves.:

i3,




V. The Engine Power is inadequate.

{Runs irregularly)

Cause

Remedy

—

. Lack of fuel.

. Inferior Fuel.

. Lubrication failure.

Compression pressure foo low.

Fuel injection pump| wprking irre-
gularly.

. Fuel injection pump |wdrks unsatis-

factorily.
a) Nozzle opening pressure not

correctly adjusted
b) Injection nozzle dirty.
c) Air in the injectiorj plpe.

. Piston seized or big end run hot.

See F/IN,
See F./I/4.
See F./1/2,

Spray off the nozzle and set to the
prescribed pressure,

Clean the nozzle.

Prime.

Use better fuel.

Have examined and repaired in the
repair shop,

Clean lubricating oil filtér; change

. oil, or top up to upper line marking.

V. The Engine stops.

Cause

Rgmedy

. Lack of fuel.

. Big end bearing seized

Piston seizure.

a) lnadequate cooling

.b) Inadequate cylinden luprication.

owing to
lack of oil.

See F./IN.

Trace cause of defective cooling or
lubrication and remedy.

Rub down piston and cylinder liner
or change, as required.

Trace cause of lack of oil and remedy.
Change bearing. Rub down high spots
on crank pin. (Workshop.)

(The pr.

1. Com

2. Cutc

perly(
3. The (|

valve

4. Sucti

5. Cons

gaske

6. Pistor
much

1. Safeh
(Oper
114 1t

2. Comp
a) The
ing

b) Ge

c) Coi
(Ve
dai




VII: The| Compressor Output is inadequate.

(The pressure in the cu(r cpntainer drops sharply with the full power of the enginel

Cousi

Remedy

1. Compressor is overch Hed.

2. Cut-out governor not working pro-
perly.

3. The concentric suction|and delivery
valve is dirty or damdged.

4. Suction inlet blocked ] up.

5. Considerable leakage|in pipes or
gaskets etc,

6. Piston rings or cylinder liner very
much worn.

Too- many pneumatic tools in use.

Adjust cut-out governor
(see "Servicing”).

Clean or repair valve, as required.

Clean the suction inlet,

Check and put in order.

Renew piston rings or cylinder liner.

;[A*. The Safety Valve blows off.

Ccusel

Remedy

1. Safety valve defectjve
(Opens at less than 8 [atmospheres.
114 Ib./sq. in.).

2. Compressor is not 50 erning.
a) The cut-out governgr is not work-
ing properly or js damaged.
b) Governor pipe blogked.

(Valve head and stem very much

¢} Control valve defective.
damaged — po slehve leaking.)

Change safety valve.

Adjust (see “Servicing”); change if
necessary.

Undo union nut on cut-out governor
and trace air leakage from governor
pipe.

Clean or renew, as required.

Put control valve in order, or change.

|
|




C)

n

1/
2

- 3

4/l

5/

é/l

7/1

8/l

9/1
10/
11
12/1
13/1
14/1
15/1
16/1
17/1
18/1
19/1
20/1
21/1
22/
23/1
24/
25/1

/1)
21
kAN
4/
5/11
&/
7/
8/
g/H
10/11
1/
12/11
13/11
14/11
15/11
16/11
17/11
18/11
19/11
20/1

111
2/111
/i
4/11
s/Hl
&/
7711
8/M
9/
107101

1/1V
2V
k7%

G. Ex|

Fuel tank
Inlet valve
Exhaust valve
Exhaust port
Piston

Drain plug
Main connechn
Crank case
Crank shaft
Disc filter
Dipstick
Filling cap
Flywheel
Crarikcase cover

«

Auxiliary connecti
lever

Speed adjustin
Adjusting scre
Linkage

Compressor pigtor
Cylinder liner top
Concentric annpla

Delivery portion
Suction portion/

Compressor cyljnd
Cooling water spdce

Water circulation

Fuel filter
Stop valve
Air relief valve

Qil bath air clean

Start stop lever
Fuel tank

od

hg rod

- valve

pump

I

Oil bath air cleanfer

Knurled nut
Handhole cover
Valve casing
Governor valve

Cylinder head screw

Water filler

Cut-out governor
Cooling water pipg
Air pressure gaug

Safety valve
Compressed air
Air release coc

Air cooler
Breather valve
Inlet elbow

Glow plug hotder

Bolt ]
Exhaust silencer

Woater drain valve

Fan )
Return pipe
Woater cooler

Knurled nut
Gudgeon pin
Hollow bolt

relceiver

er head’

hlications to plates | — Vil

4/lV . Push rod

5/IlV  Union nut

6/IV  Pressure valve

7/l¥  Fuel injection pump
8/IV Hexagon bolt

" 9/IlV  Roller tappet

10/1Y  Gear
11/IV  Eccentric pump
12/1V

/  Gear
13/tV  Crank shaft
14/IV  Centrifugal governor
15/IV  Gear
16/lY  Bolt
17/IV  Linkage
18/IV  Control rod

17V Leakage oil Eipe
2V Ignition aid holder
3V  Screwed plug -
4/V  Injection nozzle
5/ Nut

é/N  Exhaust valve

7/Y  Injection pipe

8/V  Rocker

" 9N Adjusting screw

10/¥  Fixing bolt

117V Camshaft housing

12/V  Cylinder head screw

13/V  Split tapper cotter

14V Inlet valve

15/V  Pre-combustion chamber
connection

17Vl Silicon packing ring
2Vl Valve disc

3/VlI Spring

4/V| Spring plate

5/¥VI Damping plate

61 Valve disc
7/Vl Lock washer
8/Vl Nut

9/VlI Top part
10/Vl Bottom part

1/VIl Valve casing
2/VIl Fixing bolt
3/VIl Control valve
4/VIl Sleeve '
5/VIl  Castellated. nut
&Vl Control cylinder
7/VIl Pressure spring

1/VIil Gauze filter
2/VIIl Connection

3Vl Casing
4V Small plate
S/VHI Spring’ ‘

_ &/VIll Distance washer

7/VIIl Qutlet connecting
8/VIll Slotted bolt :

23 22

TSy
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