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A~ Technical Details 

a) he Engine (on common housing with the Compressor): 

pe
k' .. I
or mg prmcip e 

umber of cylinders 
rrangement 

B re 
S roke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
 
C bic capacity 

ntinuous rating at 1500 r. p. m 

mpression ratio
 
Ive clearance when engine cold
 

ing (in crankshaft degrees): 

In et va Ive opens 
In et valve closes 
E haust valve opens 
E haust valve closes 
Fuel pump injection begins 
Fu I injection pump, Friedmann & Maier make 
Injection nozzle, Friedmann & Maier make 
Inj ction nozzle, Bosch make 
Inj ction nozzle, C. A. V. make 
Inj ction pressure 

Fu I Consumption:
 

At 1500 r. p. m. and 20 H..'P
 

ricating oil consumption 

ricating system 

Co ling (in common with Compressor): 
W ter-cooling, with radiator, fan and positive 
wa er circulation by centrifugal pump 

1000-1550 r..o. m. 
22: 1
 
0.3 mm. (0,012 in.) 

. 12° before TOC. 

. 46° after BOC. 

. 45° before BOC. 

. 10° after TOC. 

. 12° before TOC. 
.P. 11 B. 8-3.22
 

. D. 1 Z. 1.00
 

. DNOSO 21
 

. BDNOSD 21
 

. 145 plus/minus 5
 
atmospheres
 
(2060 lb.zsq. in.)
 

200 gr/H. P.-hour 
(0.44 lb. BHP-h) 
approx. 40 gr/hour 
(0,09 Ib.Zh.] 
Eccentric pump and 
splash 
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JW 78
 
Four-stroke pre-com­
bustion chamber type
 
Diesel Engine
 
One
 
Horizontal
 
125 mm. (4,92 in.)
 
145 mm. (5,71 in.)
 
1.78 litres 
(l08,5 cu. in.) 
20 H. P. 
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•• 
b) The 

Typ 
Nu 

Compressor (in common 

ber of cylinders 
Arra gement 
Bor 
Stro e 
Cubi capacity 
Volu etric suction capacity 

suction capacity 

pressure ............ "" 

Cut- ut governor, List make 
Lubri ating system 
Cooling (in common with power unit) 

c) 

Fuel 
Lubri ating oil 
Cooli g water, approximately 

d) ressure 

... 

6 

housing with the engine): 

"" ,; 

. JW 78
 
.
 One
 
.
 Vertical 
. 135 mm. (5,31 in.)
 
.
 140 rnrn. (5,51 in.)
 
.
 21itres (122 cu. in.)
 
.
 3 cubic metres/minute 

(106 cu. fUmin.) 
. 2.2 cubic metres/min. 

(78 cu. ft./min.) 
" .. 7 atmospheres 

(100 lb.Zsq. in.)
 
. KR-10
 
. Splash
 
. See engine cooling
 

. 25 Iitres (5,5 go I.)
 

. 5,5 litres (1,25 gaL)
 

. 38 litresl~ ,4 gaL)
 

2}5 atm. l 39 lb.zsq. in.) 

~ . 
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in.} 
in.} 

.u. in.} 
es/minute 
in.} 
ires/min. 
1.) 

1.) 

ooling 

, gal.} 
~5 gal.} 
. gal.) 

-~ 

I i)o. ~ _ '.n.) 

. "... ~ -~!" "~~'; D.~s~r.ipfior:' ,: 
,-, 

. "I. 'General Desc'ription. 

The I Jenbach JW 78'" Diesel Compressor combines the engine and com­
pres or in one housing, the engine cylinder or power unit being horizontal 
and he compressor cylinder vertical. The auxiliary connecting rod (for the: 
com ressor) is coupled direct to the main connecting rod' (for the engine). 
The ee arrangement of the two cylinders gives extremely good mass balance 
and herejore .vibrationless running of the unit. All moving parts, including 
the f el injection pump, are enclosed so as to be dustproof. The special 
centr fugalcast cylinder liners are easily. interchangeable; the main con­
necti g rod and crankshaft are drop-forged, the latter having a hardened 
cran pin and running in roller bearings. The speed of the engine can be 
regul ted between 1000 and 1550 r. p. m. according to the power required. 
A co centric suction and delivery valve in the compressor cylinder head 
comtr Is the air; a cut-out governor with a control valve in the suction pipe 
of th compressor keeps the pressure in the air receiver at 7 atmospheres 
(100 Ib.lsq. in.). ' 
The tationary "JW 78" Diesel Compressor unit comprises the diesel 
engin with the compressor, radiator, water circulating pump, oil bath air 
clean r for the air drawn in by the engine and compressor; a silencer, 
cornp essed air receiver of 98 litres (3·4 cu. ft.) capacity with two air outlet 
conn ctions with cocks; air pressure gauge, safety valve and blowdown 
plug, nd also an air cooler, all mounted on a section iron frame, complete. 
The p rtable "JW 78" Diesel Compressor unit consists of the stationary unit 
comp nents described above, but without any section iron frame. The unit 
is mo nted on a two-wheeled chassis with either pneumatic or solid rubber 
tyres. his chassis is also fitted with a complete sheetmetal casing that can 
be :10 ked for the whole unit, a folding support and also a coupling bar 
fora tandard towing hook. . 

II. The Engine~ 

a) Th Working Principle of the Engine. 

Th piston 5/1 in moving to the right (in the cylinder liner) draws pure air 
in hrough the inlet valve 2/1, the suction elbow 3/111 and the oil-bath 
¢lir cleaner Sill. On its return to the left, the piston compresses the air 
jus drawn in and so heats it to a high temperature. Shortly before 
reaching top dead centre the injection pump 7/1Y injects fuel oil through 
the injection nozzle 4N into the pre-combustion chamber. The hot air 
ign tes- the oil which then burns. Combustion of the mixture of air and 
fiin Iy-atomised diesel oil causes a high increase in pressure which drives 
the piston to the right again, its power being transmitted through the 
rna n connecting rod 7/1 to the crankshaft 9/1 and the direct-coupled 
au iliary connecting rod 15/1 of the compressor. On the return stroke 
of he piston the burnt exhaust gases are expelled through the exhaust 
val e 311 which had already started to open before the bottom dead 
cen re of the engine had been reached; the gases then pass out through 
the exhaust port 4/1. Air is then drawn in again 'and the cycle repeated 
ove again. The pre-combustion chamber principle means that the engine 
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is very largely inderendent of the composition of the fuel, and it also 
e abIes all the usuo commercial diesel fuels to be used, including those 
o lowe~ grad~. The formation of carbon deposit is reduced owing to 
c mbustron being as nearly complete as possible. 

b) Tii Governor. 

Th . amount of fuel the injection pump has to deliver to the fuel inie~tion 
no zle to meet the load on the engine' at any time is automatically 
ad usted by a centrifu~al governor 1411V which, driven by a pinion 
thr ugh the two gearwheels 101lV and 15/1 V, alters the governor' rod 
18 IV of the injection pump accordingly through the linkage system 
17 IV. The lowest position is the "Start", in which the fuel injection pump 
delivers the greatest amount of fuel to the injection nozzle. The maximum 
pe missible quantity injected for full load is set at the Works by ad­
jus ing the fork on the governor rod, so that overloading the enqine is 
im ossible and its durability and economy are increased. No fuel is 
del vered 'in the highest position of the governor rod, this being the 
position in which the rod is placed by turning lever 6/11 down whenever 
the engine is stopped. 
The governor ensures the set speed being kept constant, indepen,pently 
of he load on the engine. The speed required can be set by hand by 
tli/rning the speed control lever 16/1, which has a locking device, on the 
rea partition of the enqine frame, this altering the tension of the sprinq 
in t e governor accordinqly by means of the linkage system 18/1. Any 
fine adjustment needed for speeds that may come between the lockinq 
poi ts provided can be made by turning the adjustinq screw 17/1 on the 
spe d control lever. like the cam drive, the complete governor is also 
plac d in a housing that can be removed by toking out the fixing bolts 
1611 

c) The yJinder Head. . 

The ylinder head is fixed 'to the engine ccsinq with four bolts 12N. It 
cont ins the inlet valve 14N, exhaust valve 6N, the injection pipe 7N 
and he injection nozzle 4N fixed in the pre-combustion chamber con­
nedi n lSN. A hole at the side of the cylinder head is for fitting an 
igmitl n aid in the combustion chamber and is closed by the qlow plu~ 
hold r 2N (4/111). The cover bolted on to the cylinder head with an 
oiltight joint by four bolts 51111 carries the air relief valve 2/111. 

d) The ueJ Line-Injection Piping. 

The el tank 1/1 is fixed to the engine framin~ over the, cylinder head. 
the f el reochinq the injection pump throuoh the stop valve 3/11 of the 
fuel f Iter 2/11 and throuqh the suction pipe. The injection pump 7/1V deli­
vers he fuel through the delivery valve and the injection pipe 7N to 
the i jection nozzle 4/V throuqh which it is atomised into the pre-com­
busti n chamber. Any oil that leaks from the lniection nozzle runs back 
into t e fuel tank through the leakage oil pipe IN. 

e) Regul ting the Engine. 

Warn ng: The inter-operation of the ini.ection system and the go~ernor 
linkc e and governor is accurately cdjusted on the test bench In the 
Work for each engine. Unskilled alteration of the adjustment and inter­

8 
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'~--~"~O--~C~T"f- rence with the injedion 't'tem can ccuse serious breakdown and 

d~~i~~o:~ ~ e~ef~~et~nr~eb:n;~rr~'st~dO~oI~p:~r~li~t~Ytoobt;~~/i~h;:onents should 

III. The Engine and Compressor. 

a) IT e Cooling System. ;/ injection
 
omatically !T e cooling of the "JW 78" diesel compressor unit is of the circulating.
 

a pinion ! ty e. A centrifugal pump 1/1/ driven by Vee belt from the crankshaft
 
'ernor 'rod draws water from the radiator 10/111 and forces it into the water jacket
 
ge system 2 II of the engine casing. Here it first of all circulates round the cylinder
 
tion pump. Ii er of the engine and then passes to the cylinder liner of the compres­

mcxrmurn s r in the top of the engine casing, then rising from there to the compres­

ks by ad­ s r cylinder head 24/1. It returns by a pipe back into the radiator 10/111,
 

, enqine is ,were it is cooled down by air drawn through the radiator by a fan
 
~o fuel is 1811/ fixed to the right-hand flywheel. The water thus cooled is again
 
being the /dr wn out by the water circulating pump 1/11 and forced into the water
 
whenever lia ket in the engine casing. A funnel-shaped filler 14/11 is provided


10 the compressor cylinder head for topping up the radiator, a thin
 
spendently Ipi e taking the overflow away. There is a water drain valve 6/1 (71111)
 
I hand by lotlthe lowest part of the water jacket on the engine frame and also
 
ce, on the lat the lowest point in the return pif,e 9/111 for letting. the water out when
 
the sprino ia engthy stoppage or the risk of rost is involved. .
 
18/1. Any
 b) I!h Po",:er Unit and T~min~ Gear. .. . "'.he lockinq 

I rh motion of the engine piston 5/1 IS transmitted by the main connecting7/1 on the 
Iro 7/1 to the crankshaft 9/1 (l3/IV) and to the flywheels 13/1 providedlor is also 
Ifo the engine to run smoothly. The auxiliary connecting rod 15/1 isiXj~\polt::; 
Ijo ned to the main connecting rod 7/1. The crankshaft runs in roller 

L._ ) 
Ib rings and drives the camshaft through a pair of gearwheels 12/1V 
iand 10/lV, the cams' on this shaft operating in timed sequence the fuel
 

ts 12N. It linj ction pump 7/1V through the' roller tappets 9/1V and also the opening
 
I pipe 7N a n dosing of the inlet and exhaust .valves via the roller lever, push rods
 

,411VI and rockers 8N. . , . . .Ilber con-

fitting an I.
 

c) trh Lubricating' System. .
q/ow pluq 

rrh -diesel compressor is lubric~ted completely automatically from the oil::I with an ... ico tained in the crankcase. ~/I. An' ample quantity of lubricating oil is 
I~r wn through a platetype filter lOll by t.he eccentric pump l1/IV from 
rh bottom of the crank chamber and delivered under pressure through 
co sages drilled in the crankshaft to the connecting rod. Oil escapingder head. 

of the ~r m the bearing is thrown about in the crankcase and lubricates the3/11 
pi ton, gudgeon pins and cylinders of the enqine and compressor, as7/1V deli ­

pe 7N to r ". as the .timing' gear in the timing case, finally finding its wC!y back
 
pre-com­ ag In to the crankcase sump to be drawn up afresh by the <;>J1 pump


th ugh the plate filter. Through the current of air set up in the cylinder
runs back 
,he d cover by the breather valve 2/111, ample quantities of oil mist 
re ch the points needing Il!bricating in the cylinder heod, so that the 
ya e guides and rockers do not require any lubrication by hand. The
pi! level in the crankcase must be constantly checked by ·the level marks 

~overnor 
on the dipstick 11/1. Dirty and sludgy oil must 'be drained off by takingich in the 
ou the oil drain plug.and inter­
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d)1 T e Oil-Bath Air Cleaner. 
1T a oil-bath air cleaners 5/11 and 8/11 are provided for cleaning the air 
: d awn in by the diesel engine and the compressor. They are fittea on the 

i let elbow 3/111 and on the valve casing 1111/ and are sufficiently large. 
t clean the air for combustion properly. Mechanical impurities drawn 
i with the air are trapped in the oil bath in the air cleaners. 

. IV. The Compressor. 

a) T e Working Principle of the Compressor. 
T e compressor piston 19/1 draws air in on its downstroke through the 
o I bath air cleaner, valve casing 11/11 and the suction portion 23/1 of 
t e concentric annular valve 21/1; it then compresses this air On its 
u stroke and delivers it through the delivery portion 22/1 of the valve 
a d the air cooler 1/111 to the compressed air receiver 191/1. 

b) T e Cylinder Head.
 
IT e cast-iron cylinder head 24/1 closes the interchangeable cylinder liner
 
1 a d the concentric suction and delivery valve at the top and is fixed 
I t the housing by four cylinder head bolts 13/11. 

c) T e Concentric Suction and Delivery Valve. .. 
I 

IT e automatic concentric suction and delivery valve (ring valve) is fitted 
·1 b tween cylinder head 24/1 and the cylinder liner top 20/1. This arran­

· g ment gives good cooling of the compressed air by the air drawn 
in for one thing and the cooling water for the other. 

I 

d) IG verner, 
C t-out Governor KR laThe cut-out governor 

!1 II works in conjunction With the control valve 12/11 to keep the working 
p ssure in the air receiver 19/11 constant. This cut-out governor consists 

j 

su stantially of the governor casing, a small plate valve and a compres­
!Isi n spring. The operating unit is a small plate or disc 4NIII that is free to 
1m ve between two seatings. A spring 5NlII fixed in the outlet connec­
!ti n 1NIII presses the small disc against the seating of the connection 
12 III. As soon as the working pressure (7 atmospheres = 100 Ib.lsq. 
lin. is reached in the air receiver, the sm911 disc lifts from the seating 
lof the branch connection and is at the same time pressed against the 
lse ting of the outlet connection. The compressed air entering the control 
Icy inder 6NII closes control valve 3NII. At a pressure of about 6.4 atmo­
isp eres (91 Ib.lsq.in.) the spring again presses the small disc against the 
se t of the branch connection; the air in the control cylinder 6NII esca- . 
pe through the passage in the outlet connection that is now open and
lIth control valve 3NII opens. 

e) Jrh Air Cooler. ". 
l(t\s the air heats up considerably when compressed, an air cooler 1/11' 
is itted between the cylinder head 24/1 and the air receiver 19/11. It is 
l ranged in the same plane with the fan vanes 8/111 and is also in the 

a h of the cooling air stream drawn in by the fan vanes fixed to the 
Iy heel. .rr 

j 
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() he Compressed Air Receiver. 
ling the air he air receiver 19/11 has two connections for the supply cocks 20/11

itted on the
 hich are fitted with instantaneous couplings, and also an air pressure

iently large. auge 17/11 for checking. the working pressure and also to check the
 
ities drawn roper functioning of the cut-out governor as well. A safety valve 18/11
 
s. utomatically opens the path to the open for the compressed air when 

pressure of 9 atmospheres (128 Ib.lsq. in.) is reached. A plug at the 
I west point of the air receiver is for draining off the condensate. 

he Electric Starter. . 

- he electric starter consists of a starter, a 12-voH battery, a dynamo
hrough the riven by Vee belt and the switchboard with charging warning light,
ion 23/1 of s orting switch and push-button switch. The starter key has two positions.
air on its o. 1 being the running positions. The red charging warning light lights 

f the valve p when the key is inserted and goes out as soon as the engine reaches 
i s service speed. The dynamo Vee belt can be adjusted by a tension bolt. 

! 

linder liner I
" 

V. Setting up the Diesel Compressor. 
1d is fixed 

If lth compressor is to remain in one spot, it is best placed on a concrete 
fo~n ation, the dimensions of this being given in fig. IX.·The exhaust gases 
Wi~ hen be best passed through a pipe and silencer-which w~ supply, 
if e uired-into the open. ./e] is fitted 
Th 6rtable unit, provided with a sheet-metal casing, is sealed when deli­This arran­
vete . After removing the lead seal (that can be replaced later on by aair drawn 
pak11 ck, according to requirements) the rear door can be opened. The two 
bolts inside for the side doors can then be pushed back and the doors taken 
oHI fr m the outside after lifting and pulling off the spring bolts in the chas­

t governor sis fr me. If the portable compressor IS to be locked up, do not forget to bolt 
re working thE1 si e doors from inside after placing them in position. 
or consists I 

] com pres­
]t is free to ~. Working Instructions 
et connec­

:onneetion 0) IIPr paratory Work.
...100 Ib.lsq.
 
he seating 11. Fill the fuel tank 1/1 with about 25 litres (5.5 gaL) of fuel that has
 
gainst the 1 previously been filtered. .
 
'he control
 ~. Fill up with cooling water through the water filler 141/1, using clean
. 6.4 atmo­ water only.
rqcinst the 

I . 
~. Fill the crankcase 8/1 with lubricating oil through its filler .12/1 up toSNII esca­
! the top mark on the dipstick (about 5.5 litres = 1.25 gaL). Never useopen and 
! any oil but branded makes. 
l . Fill the oil bath air cleaner with lubricating oil up to the line markedr n it. Use the same oil as that for th~ engine. . 

ooler 1/111 ~. rain the condensate from the air receiver.19/11. It is 
ilso in the ~. f a portable unit, which should be set up level as far as possible from 
:ed to the he greatest dust concentration, let down the support and lock it. The 

o side covers should then be removed for better cooling. 

( 11 
) 
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b) SIarling up. (i.. \ J 

1. Bleed the air from the injection pump.
 
To do this, the air relief screw 4/11 on the fuel filter cover 2/11 is first
 
opened until fuel runs out free from bubbles, then it is closed again;
 
then the knurled screw 9/11 (l/IV) outside the timing case cover must
 
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 20/11, so that the diesel compressor can be turned easily I 

when starting and warm up without any load. 
• 

I
I 

4. Unscrew the ignition aid holder 2IV, set the "S tar t -S top" lever 
6111 to "S top", 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 
possible speed has been reached by turning the engine, move the 
"START-STOP" lever 6111 over into its horizontal position on tile left; 
the engine will then fire and start up. The starting handle will be 
automatically disengaged from the flywheel when the engine starts. 
If the engine does not start at first, repeat the operation two or three 
times; in doing so, pay particular. attention to blowing out the pre­
combustion chamber 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 essential for easly starting in cold weather. 

(~) 

~. No ignition aid is needed when starting with a warm engine or in 
warm weather. . 

17 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 2N unscrewed and the "START-STOP" lever at "STOP". 
The following procedure is also recommended in particularly difficult 
cas~: . 
_ 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. = 2110 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. 

f- Always repe6t the dry blowing out of the pre-combustion chamber 
particularly after each unsuccessful start. 

c 12 
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8 let the diesel compressor run first of all for a few minutes without 
, load at a speed of 1000 r, p. m. to warm up, then, with the speed
 

~/II is first control lever, set the speed required in accordance with the power

ad again; output to be expected and apply the load to the diesel compressor
 
over must gradu~lIy. The diesel compressor will be preserved if it is not run at
 
, bubbles, full load, but a most with two-thirds of the maximum rated output


for the first fifty working hours.	 " . 

9. When charging the air receiver 19/11, watch the pressure gauge 17/11 
J1	 the air and the cut-out governor 15/11 to see if it is working properly. If
 

necessary, carry out the adjustment of the governor as described in
ed easily 
the "Servicing" Section. 

pH lever	 c) St rting up by Electric Starter. 

T e same preparatory work must be carried out as described in the
 
protrudes . egoing-,tor starti~g by electric starter. F?~ the actl.!.al starting, the key
 
) need to IS placed In the switch and turned to POSition "1". [he' "START-STOP"
 
) lit and Ie er 6/11 is then placed in the "START" position by the left hand and the
 
Ider must p sh-button switch is pressed by the right hand at the same time. After
 
~. Set the " a out four to five revolutions of the flywheel, the "START-STOP" lever
 
ie highest m st be placed in the running position "1 ", and the engine should fire. "
 
move the N ver use the push-button switch when the engine is running. The key
 

the left; 
1

1m st remain in the "1" position while running, so that the battery gets
 
a will be eh rged up.
 
ne starts.
 
) or three	 d) rt pping. 
, the pre- . Releose the load on the diesel compressor and then let it run on for 

bout 5 minutes at 1000 r. p. m. nc,((ed
 
a ace ~. urn the "START-STOP" lever 6//1 to "STOP" until a resistance is felt,
 
and thin f nd let the engine run down. Do not close the fuel shutoff screw 3//1
 

I xcept When tile diesel compressor is to be out of use for some time.
 
ne or in I, n compressors fitted with electric starting device the starting switch
 

ust be turned in the Position" "0" after stopping of the engine, as "
 
l 

ell as the starter key must be removed.
 r starting 
~. pen the air release cock 20//1 and the drain plug on the air receiver 
, 9/11... 

rition aid 4. I the unit is to be out of action for any length of time, turn the fly­
iOP". heel by hand until the compression resistance is felt, so as to ensure 
{ difficult J 

I 

he engine inlet and exhaust valves being closed. 
~. I frost threatens or when the unit is to be out of action for" some 

t me, run off the cooling water by opening the water drain valve 6/1 
J soaked ( /111) on the engine casing. Similarly, open the water drain plug on 

a blow- t e return water pipe 9//11 and the drain plug in the air receiver 19//1. 
( hen starting up again; do not forget to fill up with cooling water; 

oil issues	 i winter it is best to fill up with warm water.) 

cting oil D. Servicing and Maintenance :hamber,	 I 
I 

onl~fn clean unit is a reliable one; therefore, scrupulous cleanliness must bechamber obse d both on the diesel compressor and also at the place where it is 
stati n d. 

i 

i 
13 

i 

I 
. ~~:. ~:.~::'>;:.~~: :::.::·~:~Z~~·:~~:·~~~-;: ~ 

.... 

! •	 \.
I",---_----:._-----+:.-j---------,---------_._-------",- ­



I

I

\	 ~-'-'-.._---------, .. _-­
.~ :..".. . .'. ~.. >:;s::~;~.>.. ">'>. .... '.' . 

';-	 ". .. .. 
. :.'~ '.'....... "
 

'. '.:: ':.',", 

...._c. ";,,,L.;};t;;:':J:;:tfi:;'~l:ii';.;o~,:',:;::;i<~jL"~;i.L 

'I. The Engine., 
a)	 The Fuel. 

Even small impu iti s cause trouble in- the fuel injection pump and injec­
tion valve and s I ad to premature wear; therefore: 

1. Keep	 all cont i ers, funnels, gauze filters, strainers, and also hand 
pumps ete. fo f el scrupulously clean. Keep everything scrupulously
clean in all op r 

2.	 let all contain~r 
,	 settle at the b tt 

to the supplier 
use it immedia~el 

3. Do not stir up th 
tainers. When si g a hand pump, do not draw fuel off right from the 
bottom, but a littl higher up. Fix hand pump. 

4.	 Do ~ot use the I sl dgy residue of the fuel in storage containers in the 
engine. I 

5.	 Do not use hai~y 
6. Take off the fu~I 

this, first close th 
cover bolt with rh 
filter with its fel 

tions.
 

stand for a wh!le, s~ that ·i~purities. and water ~an
 
m. If the fuel IS delivered In containers belongmg 

nd has to be emptied into other containers, do not 
, but give it time for the impurities to settle. 
sludge at the bottom when emptying storage con­

aterial as a filter when filling the fuel tank 1/1. 
ilter 2/11 occasionally and clean thoroughly. To do 
shut-off screw 3/11 on the filter, then take out the 
bleeder plug 4/11 and remove the underpart of the 

isc element. The dirt must be cleaned from the ele­
ment squeezing it in petrol or crude oil. Reassemble in the reserve 
order. Cleanin~1 s ould be carried out all according to the degree of 
dirtiness, thougll a least once ci month.	 _ 

b) The Cylinder Head~ 
Run off the coolin ater before removing the cylinder head. Then 
withdraw the cylin e head cover after taking out the four bolts 5/111; 
next, remove the h1andhole cover 10/1/ after taking out its fixing bolts. 
The cover can be re oved by turning slightly to the left and tilting it, 
with the "START-StO " lever horizontal. The injection pipe union nut 
5/IV must then be uns rewed, holding the delivery valve 6/IV by a span­
ner. Next, unscrew 
remove the silence 
which must not be 
then the cylinder he 
over method and th 

t e plug 3/V of the oil overflow pipe and, lastly, 
6 III. When refitting the cylinder head, the gasket, 

a aged in any way, must be placed in position first, 
d put on, the four nuts pulled up firmly by the cross­
n tightened. The pipes disconnected when the head 

was taken off must be connected up again.
 
The hand hole cover sh uld be refitted as follows.
 
1.	 With the left-ha d flywheel removed: Place. the handhole coyer in 

position with th START-STOplI lever h 0 r I Z 0 n t a I, and tightenI 

by the four bolts 
.. 2 With the left-han f ywheel not removed: 

. Set the "START- T P" lever on "STOP". Insert the handhole cover 
turned round 180 ( top lever by the f1yv.:heel). . 
Hold the cover tilte somewhat, so that Its outer edge will clear the

I 

fIYWheel.~'	 h. I "R • tII •MQve the "STAR -S OP" lever to ifs orl~ontc:' un poslt.,~n; urn 
the hand hole cov round 1800 to the left into ItS proper position and 
mount in place. I' 

I
 
i
 
I 
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Fix the hondhol over by the four bolts. 

!	 After refitting t e 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 omes up against the stop in the "STOP" position.
 

3. If the lever is n I n Ihe proper position fOU can' not stop the engine.
 
If this happens 0 put the speed contro lever in the lowest position
 
and stop the en in by pressing a piece of wood against the flywheel.
 

c) Grinding in the V I'v s. . 
The inlet and eXhaft valves .need grinding in occasionally (9fter workin.g
 
about 300 hours), n they can be taken out when the cylinder head IS
 
removed. The rock r support l1/V can be taken away after removing
 
its fixing bolt 10N T e valve springs must be pressed down sufficiently
 
for the split taper ot er 13N to be released so that it can be taken out.
 
The valves can be e oved from the side towards the piston. Clean the
 
seating with crude oi or paraffin, smear with grinding paste, and turn
 
the valve to right n left a few times while applying slight pressure
tto it. The valve cone r head should then be lifted from the seating, the
 
grinding paste thatl h s been squeezed out replaced and spread evenly
 
over the seating fpc , and the winding process repeated until the
 
seofinqs show an ~v n surface. The seating. and valve must then .by
 
cleaned carefully ard any carbon deposit on the valve stems must be
 
removed. !
 

d) Valve Clearance an~ alve Timing.	 . 
The clearance betw+e the valve stems and rockers 8/V must be 0.3 mm(-)	 (0,012 in.) with the Ie gine cold. Adjustment can be made by the ad­

justing screw 9N on th rocker 8N after the locknut has been slackened.
 
Make sure that the1al es are quite closed when making the adjustment.
 
The adjusting screw m st be held with a screwdriver when tightening th. e
 
locknut. For checki g the valve timing (see Point A/a), a punch mark
 
ringed with red on th compressor housing next to .the flywheel must
 
coincide with a si . il r punch mark with "OT" against it (top dead
 
centre, or TDC) on the flywheel to show the top deed centre position of
 
the piston.
 II 

e). Pislon and Main co~lne ting Rod. .
 
The piston 5/1 with t e ain connectinq rod 7/1 can be taken out towards
 
the front through th ylinder liner. The rear casing cover 14/1 and the
 
cylinder head must be .taken off. By taking out the big end bolts the
 
engine piston and niai connecting rod con be pulled out towards the
 
front through the cylin er liner. rhe piston must be cleaned with diesel
 
oil or paraffin and th carbon deposit removed from the rings and
 
grooves; the latter ~a be cleaned very well by using a piece of old
 
broken piston ring, th ugh taking care not to damage the light metal
 
of the piston. Worn ri gs must be replaced by new ones. If the main
 
connectinq rod 7/1 i t be removed from the engine piston, heat the
 
latter to 800 to WOO (176 to 2120 F) in a bath of hot oil or boiling water,
 
and the gud!=!eon pin c n then be pushed out of the piston after removing
 
the fixing. After cleo in ,oil the piston well and replace in the cylinder,
 
then tighten up the bi ' nd bolts again. (Using a torque wrench, a torque
 

Tightening and releaSi~g of the cylinder head screws should be ~ar~ied out across
 
the cylinder head. T g tening must be done with the ~ouple .Indlcated. Be~ore
 
tightenin!=! the nuts the p an surface of the suction and delivery pipe must be f1tt
 

fedcarefully. The value 0t ut tension to be observed is marked on the nuts. Be.ore
 
thightening the threa s and the contact surtace ot each screw-bolt must be oiled
 
with motor oil. ! 15
 

! 
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f)	 The Fuel Iniectio~ S stem. 
The injection pu p and nozzle will not need any special attention if 
good-quality fuel oi is used. 

1. Priming the In,	 c ion Pump. . 
The pump mus b primed to get rid of any air that, after long periods 
of inaction, m y be drawn 'in, either through leaks in the piping or 
through the ta k aving been allowed to run dry (see Point C/b).. 

2.	 Removing the nj ction Pump. 
After taking of t e handhole cover 10/11 the fuel injection pump and 
also the sudio a d delivery pipes can be removed by taking out the 
hexagon bolts II and the pin with the split pin 2/1V, also the hollow 
bolt 3/1V. Turni g the adjusting screw with the locknut on tappet 9/1V 
that can taken 0 t after removing the pump will after the injection 
timing by varyi g the stroke of the pump, but this alteration must only 
be carried out y a specialist. Pumps that are defective must be sent 
to the supplier or repair. Changing the pump parts given in the 
Spare Parts LiS (.g., the pump element, springs, delivery valve and 
packing) must I ke ise be done only in urgent cases. 

3. Testing	 the Inje ti n Nozzle. 
The injection nfz Ie may get dirty through usinq badly-filtered fuel 
and so cause re kdown. The followinq test will show whether the 
injection nozzle is atomisinq properly. Undo the fixinq nuts 15N of 
the nozzle hold r n the cylinder head after the cylinder head cover 
has been remo e . Take off the injection and oil overflow pipes (by 
unscrewing nut 51 and bolt 3/V). Take out the nozzle holder and(:1	 connect the inj d on pipe to it so that the nozzle orifice is visible. 
When the engi e s turned, finely-divided fuel should issue from the 
nozzle. If there s 0 atomisation and the oil issues in a solid stream. 
the nozzle body m st be carefully washed externally with paraffin. If 
this still does no~ roduce an atomised spray, the injection nozzle will 
have to be dis a tied. Undoing the union nut on the nozzle holder 
will enable the ito be taken out. If it should be carboned up in the 
union nut, it canl e sily be driven out with a mallet without damaging 
the jet opening. T e nozzle needle can then be removed from the 
nozzle and c1e~e without using any metal tools-the needle and 
nozzle thoroughly washed in diesel oil and the needle replaced in 
the nozzle with u touchinq its working surface with the fingers. 
When the fittin fees on the nozzle and nozzle holder have been 
thoroughly cleaihe in clean diesel oil, the nozzle can again be 
tightened up in its holder by the union nut. If the nozzle should still
not act satisfaet ri y after cleaning, fit a new one, but before doinq 
so, carefully wash 

.not hold by the ro 
sharp stream may 

I 
I 

It'. 

ff the preserving grease with clean diesel oil. Do 
zle orifice when testing the nozzle, otherwise the i

ause Inlury. ' , 
I•	 ..

he Engine and	 Compressor. 

a)	 Lubricating Oil-Q al ty and Brand. 
The selection of goo and pure lubricating oil is most important. Un­
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der liner wear, [n] ry to the pistons and wear or sticking of the piston .. 

rings.' Moreover~i i ferior or unsuitable lubricating oil causes the com­
pressor output a rap through deposits accumulating on the suction­
delivery valve ft r only a brief period of working, thus rendering 
cleaning of the is valves necessary at very short intervals of time. The 
oil must be freefcf am mechanical impurities, water acids, and asphalt. 
The use of bran e oils is strongly recommended to ensure satisfactory 
working and du a ility. . 

Type Series 2 or 3Type A 
We recommend the Fuel wilh high sulphur contentFuel with low sulphur content 

(obove O,3S·/.) or heavy service (under O,3S'/.) and normol servicefollowing oils: 

Mobil-Oil 
Winter (underi82 F=O°C) 

Summer (above r2 F=O°C) 
, 

Shell i 
Winter (under!3 F=O°C) 
Summer (above 82 F=O°C) 

I 

I Esso-Standard 
Winter (unde~ 3 ° F=O°C)r:) 
Summer(abov~3 °F=ooq 

Calfex Oil j
Wi nter (under ~2° F= 0° C) 

! 

Summer (above ~,20 =O°C) 

Castrol I 

Winter' (under ~2 F=O°C) 
Summer (above ~2 

i 

As diesel oils ~r 
showing detrime t 
what are terme 
they contain spe ia 

'._,.c~,~"-,,-'",.~"' -':-''------.~,.-,..-------:....--...,.........----'~--'---~
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Mobil Oil Arctic, Delvac 
Oil 920 
Mobil Oil A, Delvac Oil 930 

Rotella SAE 20
 
Rotella SAE 30
 

Essolube HD 20
 
Essolube HD 30
 

CALTEX RPM DElO Specia I 
SAE 20/20W 

CALTEX RPM DELO Special 
SAE30 

Deusol CR 20 HD
 
Deusol CR 30 HD
 

Delvoc 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 
20120W 
CAlTEX RPM DElO 
Supercharged 3 SAE 30 

Deusol CRX20
 
Deusol CRX 30
 

frequently have a definite percentage of sulphur 
I action after combustion in the engine, the use of 
om ound oils can be thorou hly recommended, as 
additives for increasing the ons' resistance to ageing 

and its cohesive fa ocity for combustion residues of a II kinds. Well-tried 
oils of this kind r given in the left-bend column in the fore oing, their 
lubricating prop rfies being satisfactory provided the dieseT fuel used 
has not more th. n 0,4% sulphur. If the sulphur content is higher (it can 

I 

17 

! 
, ! 

-~-,---------.,-+----------r------_-:""_---'-'----'__'_--"-­



\.
 . '... .. , " .:....:.::::... ':1 

-. . '. ••	 . I 

.n	 .. .. ..... .' ;
'.' .... ,'" "L",;;oc,/ iLc,j,,£I'ci';::i'i}' ,,,' ; :~:?Li;';iiliii""0:"1 

be as much, as 3~/o or more), or if the engine sump or piston shows a aThceJ'd,l,1 
heavy deposit oflfo eign matter, the use of what are called ·Series 2 . 
oils· is recommentle . ' for 01 
Compound or ad~iti e oils must not be mixed, either with one another or The • 
with other lubrica in oils. They are also used for running in engines that to sol 
are new or have -1n ergone a general overhaul, and for this, the periods (1.58­
for changing the <pil, as given below, must be adhered to. pipe 
When an engine I th t has. become fouled through running with non- can J 
compound oils is fill d with H. D.-oil for the first time, the residues that peral 
have accumulatedi ill quickly pass into solution and contaminate the for II 
oil unduly heaVilYl~d ring the first few hours' working. This can easily thou~ 
cause stoppage 0 I bricating oilways, filters etc. and this, in turn, may, high, 
result in total bre k own of the engine. The engine must therefore be The c 
thoroughly c1eane ut before the change 'or, if this does not seem f of th 
necessary, it shou d be filled with fresh H. D.-oil once or twice after ~ ten sic 
working for a sho t eriod. The same applies if a change is made from the t: 
an ordinary H. 0.- il to a Series 2 oil. purpe 

b)	 Changing the lu.b r c ting Oil. d~~~E 
When a new or a 0 erhauled engine is put into service the lubricating Shoul 
oil must be renew d at first after working twenty to thirty hours, then water 
after working ab ut 50 hours, and thereafter every,3 PO hours. The ...... must 
old oil must be d ai ed off when it is warm. The crankcase must be ' 
cleaned out thorou~hly with warm diesel oil, so that the very last traces 
of oil sludge may Ib removed. Residue of the oil must not come into 
contact with the fr~s oil. Sludge may form to an extraordinary extent 
if the gases of co~.b stion can blow past the engine piston. Sludge will 
be formed, moreover if the rubber gasket rings on the cylinder liners 
are not tight and ~o allow water to get into the lubricating oil. If the 
oil forms a whithis mixture, it is contaminated with water and must be ' 
changed for' fresh il immediately. The engine must be kept under strict 
observation. 

c) Lubricating. the Wa~e Pump. '
 
The two ball beari g of the pump have a special greasing and there
 
is no need for grea in them at all.
 

d)	 Cleaning the Lubri at ng Oil Filter. 
The disc-type oil fiI er 10/1 is to clean the lubricating oil while at work. 
It has an external a die that must be given one whole turn daily at 
least; this cleans th isc filter. The filter must be taken out and cleaned 
every time the oil is c anged. ' 

e) The Cooling Water J 
Pure water only is to 
containing a high ~ro 
particularly sUitable~ 
filling the cooling w 
[spirids of salts)--o e 
allowed to take effbc 
thickness of the de~o it; it is better still to use one part hydrochloric 
acid and ten parts ~a er left to act for 12 to 24 hours. The water space 1 
should then be was Ie out with a weak solution of soda. 

i18 

cket or Space. , 
e used for the circulation cooling system. Water 
ortion of lime or acids, is harmful; rainwater is 
eposits of fur or limestone can be prevented by 
ter space whit crude, dilute hydrochloric acid 
part acid to three parts water-which can be lfor periods up to one hour, depending on the 
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The fur in the r1di tor should not be removed with dilute hydrochloric 
acid, but actually ith a 10% hot solution of soda allowed to take effect 
for one hour. r 

The diesel c6m~re sor must be guarded against over-cooling, that is 
to say, the tem&r ture of the cooling water must be about 70-85° C. 
(158-1760 F) 01~ entering the radiator. At this temperature, the water 
pipe connecting th cylinder head of the compressor and. the radiator 
can no longer b ouched by the bare hand. If the cooling water tem­
perature is too I ,i. e., if the diesel compressor is only lightly loaded 
for lenghty peri d , it is advisable to blank off part of the radiator, 
though watch c re ully that the coolinq water temperature is not too 
high, thot is to a, that it begins to boil. 
The cooling syst m must be checked frequently for leaks. The Vee belt 
of the water ci cu ating pump 1/11 must be kept free from oil; it is 
tensioned by var~i g the distance apart of the two halves or flanges of 
the two-part Vee elt pulley on the water circulating pump. For this . 
purpose, the fixihg bolt of the one half or side of the pulley must be 
removed and th~ lange screwed up on the threaded boss until the 
desired tension f t e belt is obtained. . 
Should water ap e r at the hole in front of the connecting flange of tho 
water circulating p mp, the shaft packing (water seal) is leaking and .. 
must be replace y a new one. 
Where a II JW 7 II diesel compressor is equipped with electric starting, 
the tension of th ee belt can also be adjusted by the tension bolts of 
the dynamo. Th~ all bearings of the water circulating pump (grease 
nipple) must nst be lubricated with anything other· than calcium 
saponified ball ~earing grease. 

f)	 The Oil Bath Air [c eaner.
 
The oil in the ~il bath air clecners 5/J1 and 8/11 must be changed
 
according to the e tent to which if becomes dirty. It may be necessary
 
to chcnqe it eve y ay if the air is very dusty. The oil caps can be
 
removed by und in the three spring clips, the contaminated oil taken
 
out and fresh oil fi led in up to the line marked. The oil retaining ele­

ments and the t p arts of the cleaner must be washed once a month
 
with crude oil or p raffin. Do not remove any parts of the air cleaners
 
except when the nine ist not running.
 

I III. The Compressor. .
 
a) The Cylinder Hea~f. '.
 

Run off the cooIfI g water before tokinq off the cylinder head 24/1. The
 
four nuts of the y inder head bolts 13/11, the hose connections of the
 
ccolinq water pi e 16/11 and the air pipe connections must be undone:
 
the cylinder hea i c n then be taken off.
 
The concentric su ti n and delivery valve 21/1 is now free and can be
 

I 
drawn off over t e four cylinder head bolts. The cylinder liner with its 
upper part 26/1 c n likewise be removed. The parts are reassembled in 
the reverse seque c , taking pnrticular care to see that the three gaskets

1 on the suction a' d delivery vclve and the gasket for the top of the 
cylinder liner are al in perfect condition. Tightening as well as loosening 
the cylinder head b Its must be done by the cross-over method. 

(See page 15) 
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b) The Concentric suc~iiO and Delivery Valve. 
!	 No I 

The suction and d li\ ery valve must be cleaned at periods of about 
700 working hours, the valve b t"ing taken out (2111) when the' cylinder 
head is taken off. 'I en the lo<fk washer TNI is removed and the nut 
8/VI undone, the vah e can be f taken apart and the valve discs and 
springs cleaned, th~is peinq bestl

.."", done with a soft brush and paraffin. 
Parts with a finely- round finish i must never be cleaned by using metal 
tools. Do not forg t 0 place the silicon packing ring lNI in place 
without damaging ilt \~hen ossemblinq. The discs and springs must be 
assembled so that the valve disqs 2/VI are placed in position first and 
then the springs 31V , f >r the deli~"ery valve (two annular outlet passages). 
The reverse is the a e with tht suction valve; first of all the springJI

I 

plates 4/VI, then th d arnpinq pl~tes 5NI and lastly the valve disc 6/VI. 
not forgetting one PDC ing piece ~ach for the lift to commence and finish 
with. Valve discs that have worh down more than 0.3 mm (0,012 in.) 
must be renewed, a ~d the discs ~ust also be inspected for cracks, as if 
there are any, the vc Iv ~ may bredk up and cause damage. 
The valve and spri g discs sho~ld be replaced by new ones on the 
suction side after Wibr ing aboufl! 1400 hours and on the delivery side 
after about 700 wo ki~g hoursvso as not to let breakdowns happen 
through broken val Ie ~iscs. .. 
When the valve haS~bgen ossernbled, a soft piece of wood should be 
inserted throuqh the slbt of the t.a1ve seating and pressed against the 
valve disc to check t e correct fjt,~ng of the valve discs or spring plates, 
as the case may be, fn:1 to CheCk"lithe pressure of the lotte,r. The nut aNI 
must be well tighten d though nbt too much, so as to prevent the top([)	 or bottom part disto tir g (9/VI an~ 10NI). 
Fig. 16 of the Parts is gives th~ plates or discs in the order in which 
they must be placed 0 one onojher. 

c) The Piston and AuxiliarlY Connecting Rod. 
, ' To take out the pist~n 19/1 with lithe auxiliary connecting rod 15/1 the 

cylinder head 24/1 dnc the sucti!'n and delivery valve must be taken 
down. The two conn~ctiDn rod bo s must be undone and the piston with 
the auxiliary connecfin]; rod an cover of the main connecting rod 
pushed out through the top of the] cylinder liner. 
The auxiliary connect n~ rod can b!e removed from its piston by rernovinp 
one of the two locking rings for jthe gudgeon pin that can be pushed 
out without warming th ~ piston b~,"forehand. The pin that joins the main 
connecting rod 7/1 w th the auxili~ry connecting rod 15/1 can easily be 
removed after taking of a locking~ ring. (The compressor piston can also 
be taken out by first re moving thfs connecting pin, though the method 
of dismontlinq first ~e cribed is ~generally used, owing to the easier 
accesibility.) The compr ssor pistoh can be cleaned in the same way as 
the engine piston or d, similarly, .ofter being well oiled, reassembled 
with the ~uxiliary cOfn ~ting. rod !ia nd the cap. of the main connectlnq 
rod, the big end bolt b 91ng tlghteihed evenly With a torque 
(See page 15) 

d)	 The Unloader. I 
Adjustment of the K~ 10 cut-out governor (Part. No. N 1899). The cut­
out governor is corre (lOY adjusted 1n the Works to the working pressure. 

I 
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No readjustment isl n cessary, though it can be done by removing the 
split pin from the ~Io tet bolt 8NIII and screwing the bolt in or out to 
alter the spring preEsl re on the small disc. 
By undoing the unipn nut on the connection 2/VIII a gauze filter lIVII' 
housed in the connec ion can be withdrawn; it needs cleaning at inter­
vals of about 100 hfU s' working. 
The governor shaul I e taken down and cleaned in petrol ofter working 
some 200-400 hou s. Actually, only the outlet connecting 7/VII' need be 
unscrewed to take th 9 governor apart, as the small plates 4Nl1l and 
springs SIVIII can t er be taken out. Do not undo the slotted screw. 

e} The Control Valve. I 
The cut-out goverror 15/11 must be taken off to remove the control 
cylinder 6NII; to db his, take away the governor pipe first, then after 
taking off the two fi ing bolts, the cut-out governor can be removed. 
The two fixing bolt ~Nli can then be undone and the control cylinder 
6NII lifted out. If t 1e valve seating is so much damaged that it cannot 
be recut, the centre I \ alve casing will have to be renewed. To take out 
the valve 3NII, remove the split pin at the top of the stem and unscrew 
the castellated nut ')1' II. The valve spring will then push the pot piston 
with its washer and hreaded part out of the control cylinder, so that ... 
now there will be nlot~ing against renewing the spring, piston or valve. 
When assembling, we ch that the castellated nut is not unduly tightened. 
The mating of the 10 in the castellated nut with the hole in the valve 
stem must be done oy filing the nut.\f') When the control yl nder 6/VII has been fitted the cut-out governor 
15/11 can be refixed and the governor pipe connected up again. 

f}	 The Compressed Ai, Receiver.
 
All the servicing the ir receiver requires is occasional lubrication for
 
the air outlet cocks 201/11. If anything should happen to the safety valve,
 
do not attempt to n p ir it, but unscrew the entire assembly in its sealed
 
condition and fit a ne None.
 
Care must also be o] en to drain off the condensate frequently and at
 
regular intervals, as it settles in the receiver.
 

g) The Electric Starter.
 
The starter and dynprr a must be protected against oil and fuel as much
 
as possible, as they both have a destructive effect on the insulation of
 
the windings. Get a ~vice from a specialist if there should be any trouble
 
with either of these m achines. If the starter has to be removed (prior to
 
opening the rear co e 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 awe y from the starter gear ring as before.
 
The dynamo V-belt rnt st be kept at the proper tension; if it is too slack
 
the battery will not be charged.
 
A short description and charging instruction is attached to any new
 
battery. In case tho t hese instructions have been lost, read as follows,
 
For the initial filling a d charging, unscrew the stoppers of the cells and
 
remove the rubber ~ar-king discs fitted under the stoppers to make the
 
cells airtight. These die cs will not be needed again.
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)	 Use only pure acc~ ulator acid (electrolyte) for filling the cells, i. e. In the 
chemically pure suI h ric acid of 1.26 to 1.28 kg/I (1.92 to 1.95 Ibs/pint) two sic 
density or 1.23 to 12 kg/I (1.87 to 1.89 Ibs/pint) for batteries for tropical entireh 
use; it must be po r into the cells slowly through a funnel. The level that cc 
of the electrolyte s~o Id be less than 1/2 in. over the tops of the plates. intact. 
The temperature df he electrolyte must not exceed 40° centigrades
 
(104° F) and it .is thier fore advisable to cool it before pouring in when
 
the outside temper tu e is high.
 
The electrolyte onl enetrates slowly into the plates, and so its level
 
will fall, and the b tt ry will want "topping up" with accumulator acid
 
or electrolyte of t e same density, so as to keep the acid up to the
 
prescribed level. T e battery must therefore be left to stand for about
 OJ Checkb Fill th three hours after f IIi g, though not more then ten hours. Only direct c After 
current (D. C.) is to Ibe used for charging. The battery must be connected d Turn f 
up to the ~~arging cu rent with the positive pol~ of the latter connected e} Check
to the POSitive pole lof the battery and the negative pole of the chargIng	 f Check 

9 Withcurrent	 on the negativ terminal of the battery. An adjustable resistance the filshould	 be include etween the battery and charging set so as to hi Drain
regulate the chargi g current. The charging current should be one-tenth i Add c 
of the battery cap ci y. Watch that the temperature of the electrolyte 
does not exceed of 4 0 centigrades (104° F). If the battery should have 
reached a temperatur of 40° centigrades (104° F), switch off the current 
and stop charging or at least two hours, then resume charging at half OJ Cleanb Rene .... 
the charging rate. T e individual cells of the battery should gas uniformly c Clean 
and vigorously at tend of the initial charge, and show from 2.6 to 2.7 d lubric 

e Checkvolts per cell. The densitiy' of the electrolyte at the end of the initial f lubric
charge	 should be 1.2 to 1.28 kg/I (1.93 to 1.95 Ibs/pint) or 1.24 kg/I 
(1.89 Ibs/pint) for 1at eries for tropical use. The battery is then ready
 
for use. The initial a tery chcirge requires about three hours; in urgent
 
cases the battery c n e used for starting immediately after filling and
 OJ Renewstanding for a shor t me, the battery showing about 80% of its rated b Take ( 
capacity." Use a so t rush and a weak solution of soda to clean the c Clean 

d Cleanbattery externally. T e terminals should be lightly smeared with vaseline. e Clean
The level of the el ct olyte must be checked every 14 days, or in hot
 
weather more frequ n Iy, and, if necessary, the battery should be topped
 a) Clean
up with	 destilled wa er to the proper height (less then half an inch above b) Clean 
the tops of the plat s). The state of charge of the cells must be tested by 
a hydrometer. The d nsity of the" electrolyte in the battery must be 
1.27 to 1.28 kg/I [I', 3 0 1.95 Ibs/pint), or 1.24 kg/I (1.89 Ibs/pint) for the a) Renew 

deliverbatteries for tropica u e. If the battery output falls, it must be recharged 
b) Cleanas described in the foregoing. " , 

When the battery is 0 t of use, recharge it every month; moreover, after 
three month, discha g it entirely and recharge immediately. a Grind 

b Decorl! 
c Clean 
d Test th. The Chassis and Casing. e Renew 

Bolts and nuts may possi Iy slacken through unavoidable vibration. They
 
should therefore be in p cted frequently to see if they are still tight. The
 Renew thE 
tyres on pneumatically- yr d chassis must be kept up to the pressure shown valve. 
on the mudguards (3 at spheres), otherwise too low pressure will damage 
the tyres. Complete 
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In the case of major ~e . airs or those that cannot be carried out '-through the 
two side doors or thE! d or at the rear, it is advisable to remove the casing 
entirely. This can be, d ne quite easily by undoing the four fixing bolts 
that connect the frate and casing, and the latter can then be removed 
intact. I 

I
 
I
 E. Servicing Directions 

I 1. Daily. 
a Check oil level in cran c se and fill up with lubricating oil if necessary.
 
b Fill the fuel oil tank.
 
c After stopping the en in , check the level of the cooling water; fill up if necessary.
 ~ 
d Turn the handle of the lu ricating oil disc filter right round at least once. 
e Check whether the cut 0 t governor is working properly. 
f Check the lubricating 

g With engines that are 
the first few days' run 

h) Drain off the condens 
i) Add anti-frost if frost 

a Clean the fuel oil filte 

il in the oil bath air cleaner and fill up; renew, if very dirty. 
ne or just overhauled tighten the cylinder head bolts during 
in and while the engine is still hot. 
te rom the air receiver. 
hr atens, or let out the cooling water. 

• After Working 50 Hours. .. 
(About once every week.) 

. 
b Renew the oil in the oi b th air cleaners. 
c Clean the Vee belt and ti hten if necessary. 
d Lubricate the cooling at r pump ball bearings. 
e Check the valve clecrot c with the engine cold and set to 0.3 mm. (0,012 in.). 
f Lubricate the air outlet c cks on the air receiver. 

3 After Working 100 Hours. 
(About once a fortnight.) 

a Renew lubricating oil a d clean the disc filter.
 
b Take out the fuel inject on nozzle and clean.
 
c Clean the top part of he oil bath air cleaner.
 
d Clean the filter gauze i t e cut-out governor.
 
e Clean fuel filter.
 

4 ' After Working 300 Hours. 
a Clean the suction and eli ery valve. 
b)) Clean the cut-out gove no (or earlier, if necessary). 

5 After Working 600 Hours. 
a) Renew the valve and s ri g plates or discs of the delivery port of the 

delivery valve. 1 . 
b) Clean out the fuel oil t1nk 

6. Af r Working 800 to 900 Hours. 
a Grind in the engine val es (or earlier, if necessary). 
b Decarbonise the piston, cI an and free the piston rings. 

d Test the bearings for pi y.
 
e Renew the felt disc ele en of the fuel oil filter.
 

• fter,Working 1400 Hours. 

suction and 

Renew the valve and sprin fPI tes or discs of the suction part of the suction and delivery
 
valve.
 

8. Annually.
 
Complete major overhaul 0 t e diesel compressor.
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F. Trouble Charts 

I. The Engine will not start. 

RemedyCouse 

1.	 lock of fuel. 

Refill tonk.
 
b) Fuel screw-down v
 
0)	 Tonk empty. 

Open valve.
 
c) Fuel piping or filte
 

Iv closed. 
Clean pipes and/or filter and prime. 

in the fuel pipes. 
choked, air 

2. Fuel injectiqn pump not ~orking. 

Tighten up connections; renew 
pocking washers if necessary. 

b) Air in the fuel ;njectio~ pump. 

0)	 Fuel oil pipe leaki g. 

Prime the fuel injection pump. 

3. Fuel in jection valve nc t \I orking. 

0)	 Air in the fuel injectio~ pipe. Prime the fuel injection pipe. 
b) Nozzle needle stickling Clean or change Hie nozzle, as 

necessary. 

4.	 Engine has insufficientlc,o npressicn. 

0)	 leaking cylinder he6d gasket. Tighten up cylinder head bolts or 
change cylinder head gasket. 

b) Inlet and exhaus; J[an..es leak­ Grind in the valves, free with paraf­
, ing, sticking. or 0 it (f' adjust- fin and readjust valve clearance. 

ment. I 
c) Valve spring brokeri, Change valve spring.
 
d) Piston rings burned I in
 Clean or renew piston' rings, as mayor	 worn. 

I be required.. . I 

5. The Engine does not fi~e. 
Use good, dry paper. 

quality, 
0)	 Ignition paper wet fr nferior 

I 

Use the correct winter grade oil.b) lu.bricating oil too ~hi k in 
winter, I 

Free the engine so that it can. 
quickly enough. i 

d) The enplne ;, 'Old'i 

c) Engine cannot be rur ed over 

Fill water space with worm wafer. 
Follow the Starting Instructions. 
(See "Placing into Service".) 

I 

I 
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1. Inferic 

2. Inject;, 

3. Piston 

4. Air ch 

5. Exhcu: 

1. Oil Ie' 

2. Oil in 
0) Oil 

dan 
b) Cyli 

.. 
.. 

1.	 lock o: 
0) Too 
b) Coo 

deli­
2.	 Inadeq 

0) Coo 
b) Radi 

3. Retorde 
0) The 

b) Reta 
4.	 lubrico 

thin. 
5. Lecking 



\.
 
- .. ._--~_.- --_._--------~" 

i,'~. 

"jT,e Engine giv.. oR block smoke. 

Cous Remedy 

Change the brand of oil.1. Inferior fuel oil. I 

Clean the nozzle.2. Injection nozzle di1ty. 

Clean or renew piston rings, as may 
be required. 

3. Piston rings doma~ed 

4. A· I I.Ir c eaner or suct!lon .In Iet diIrty. Clean the air cleaner and suction in­
fet thoroughly. 
Free; grind in if necessary.5. Exhaust valve lea1in or sticking. 

I 

III Tlhe Engine gives off blue smoke. 

RemedyCause _ 

l 

Run off oil down to the prescribed 
top fevel. 

1. Oil level in the su/p too high. 

2. Oil	 in the combusti n chamber. 
0) Oil scraper ring '" orn or Renew oil scraper rings.
 

damaged.
 
b) Cylinder liner v~ry
 much worn. Change liner. 

IV. The Engine overheats. 

Remedycausel I 

I1.	 Lack of cooling water 

a) Too little water.} Fill up with woter. 
b) Cooling water u hp does not Check the pump and Vee belt and 

deliver sufficien I w ater. overhaul. 
2.	 Inadequate cooling ef ect. 

a) Cooling spaces lirt . Clean the cooling spaces. 
b) Radiator dirty 0 b ocked up. Clean the radiator. 

3.	 Retarded combusti In ill the engine. 
a) The nozzle drip. Clean the nozzle, or change the 

nozzle assembly complete with needle. 
b) Retarded ignitio . Retime injection pump correctly. 

4. Lubricating oil uns itc ble or too Change brand of lubricating oil. 

thin. I 

5. leaking valves. Grind in valves. 
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V 11 e Engine Power is inadequate. 

(Runs irregularly) 

RemedyCause I 

I 
1. Lack of fuel. i 

2. Compression pressu e 00 low. 

3. Fuel injection pump w:>rking irre­

gularly. J 
4. Fuel	 injection pump wc rks unsatis­

factorily. 
a) Nozzle opening (e*ure not 

correctly adiusted[ 

b) Injection nozzle ., 
c) Air in the injectio p pe. 

5.	 Inferior Fuel. 

6.	 Piston seized or big nc run hot. 

7.	 Lubrication failure.C'i) 

See F.ll/l. 

See F.l1/4. 

See F.lII2. 

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 filter; change 
oil, or top up to upper line marking. 

VI. The Engine stops. 

Cause Remedy 

1.	 Lack of fuel. 

2.	 Piston seizure. 

c] Inadequate cooling 

.b) Inadequate cylinder luprication. 

3. Big end bearing seized owing to 
lack of oil. 

See F.l1/1. 

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. 

l.	 Com 

2.	 Cut-e 
perly 

3.	 The ( 
valve 

4.	 Suet]. 

5.	 Cons 
gaskl 

6.	 Pistor 
much 

1.	 Safet) 
(Oper 
114 n 

2.	 Comp 
oj Thl 

in~ 
b)	 Gc 

c)	 COl 

(Ve 
doi 
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(The pressure in the or epntciner drops sharply with the full power of the enginel
 

Cause
 Remedy
 

1. Compressor is o""r ed. 

2.	 Cut-out governor n[t Horking pro­
perly. 

3. The	 concentric suctfion and delivery 
valve is dirty or d me ged. 

4. Suction inlet blOCk/ d up. 

5.	 Considerable leakage in pipes or 
gaskets etc. 

6.	 Piston rings or cyl 

c) 
nd er liner very 

much worn. 

Too many pneumatic tools in use.
 

Adjusf cut-out governor
 
(see "Servicing H).
 

Clean or repair valve, as required.
 

Clean the suction inlet.
 

Check and put in order.
 

Renew piston rings or cylinder liner.
 

VII . The Safety Valve blows off. 

Cause Remedy 

1.	 Safety valve defect ve 
(Opens at less than 8 atmospheres. 
114 lb.zsq. in.). I 

2. Compressor is not ~overning. 
a) The cut-out govdrnc r is not work­

ing properly or 
b) Governor pipe 

c)	 Control valve d 
(Valve head one 
damaged - po 

s amaged. 
10 ked. 

fe tive. 
st",m very much 
sl eve 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.
 

() 
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1/1 
2/1 
3/1 
.411 
5/1 
6/1 
7/1 
8/1 
9/1 

10/1 
1111 
12/1 
13/1 
14/1 
15/1 
16/1 
1711 
18/1 
19/1 
20/1 
21/1 
2211 
23/1 
24/1 
25/1 

1/11 
2/11 
3/11 
41/1 
5/11 
6/11 
71/1 
81/1 
91/1 

101/1 
111/1 
12/11 
131/1 
14/11 
15/11 
161/1 
17/11 
18/11 
191/1 
201/1 

11/11 
2/111 
3/111 

i 

G. ~x !icatians ta plates I - VIII 
I 

4/IV . Push rod Fuel tank •. 
5/IV Union nutInlet valve I 6/IV Pressure valve Exhaust valve 7/IY Fuel injection pump 

Exhaust port j' 8/IV Hexagon boltPiston . 9/IV Roller tappetDrain plug
Main connecti g ad
 
Crank case
 
Cronk shaft ,
 
Disc filter
 
Dipstick 

II
 

Filling cap
 
Flywtieel 1Crankcase cov r
 
Auxiliary conn cti
 grad 
Speed adjustin I ver
 
Adjusting scre
 
linkage ~
 
Compressor pi to
 
Cylinder liner t p

Concentric ann la
 valve 
Delivery portio 
Suction portion
Compressor cyl nd r head 
Cooling water p ce 

Water circulati 
Fuel filter 
Stop valve 
Air relief valve 
Oil bath air cl an r 
Start stop levet 
Fuel tank 
Oil bath air dtI a ner 
Knurled nut I 
Handhole cover 
Valve casing I 

Governor va'Vl
Cylinder head cr w 
Water filler 
Cut-out govern r 
Cooling water ip 
Air pressure gdug 
Safety valve I 

Compressed air r ceiver 
Air release coc s 

Air cooler 
Breather va Ive 
Inlet elbow 

4/111 Glow plug hotd1er 
5/111 Bolt 
6/111 Exhaust silencerl 
7/111 Water drain valve 
81/11 Fan 
9/111 Return pipe 

101111 Water cooler 

l/IV Knurled nut 
2/IV Gudgeon pin 
3/IV Hollow bolt 

28 

10/IV 
11/IV 
12/IV 
13/IV
14/IV 
lS/IV 
16/IV 
17/IV 
l8/IV 

IN 
2N 
3N 
4N 
SN 
6N 
7N 
8N 
9N 

ION 
llN 
12N 
13N 
l4N 
15N 

lN1 
2NJ 
3NI 
4NI 
5NI 
6NI 
7NI 
8NI 
9NI 

10NI 

lNIl 
2NII 
3NII 
4NII 
SNII 
6NII 
7NII 

Gear
 
Eccentric pump
 
Gear
 
Crank shaft
 
Centrifugal governor
 
Gear
 
Bolt
 
linkage
 
Control rod
 

leakage oil pipe 
Ignition aid holder 
Screwed plug
Injection nozzle 
Nut 
Exhaust valve 
Injection pipe 
Rocker 
Adjusting screw 
FiXing bolt 
Camshaft housing 
Cylinder head screw 
Split tapper cotter 
Inlet valve 
Pre-combustion chamber 

connection 

Silicon packing ring 
Valve disc 
Spring 
Spring plate 
Damping plate 
Valve disc 
lock washer 
Nut 
Top part 
Bottom part 

Valve casing 
Fixing bolt
Control valve 
Sleeve 
Castellated nut 
Control cylinder 
Pressure spring 

lN1l1 Gauze filter 
2NIII Connection 
3NIII Casing
4NIII Small plate 
SNIII Spring' . 
6NIII Distance washer 
7NIII Outlet connecting 
SNIII Slotted bolt . 
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