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General

Expert operation and maintenance will influence fo a high degree the life and
availability of your engine. It is therefore to your own interest to closaly follow
the indications of this brochure on Operation and Maintenance and to carry out
in due time the prescribed maintenance work in the correct intervals. In doing
so, please attend to the conditions of the engine application when there cre

departures from standord operating conditions. It is only in this manner that

your guarantee claim is maintdined. As a matter of principle, do not break
leod seals at the injection pump and at the speed governor.

Should there be the desire for an information exceeding the compass of this
brochure, the supplier of the unit or of the installation as well as the next
Mercedes~Benz Service station are prepared fo readily fulfill your demand
within the frame of their possibilities. This will also hold true in case of
questions concerning repair or supply of spare partfs.

In regard to general Service problems, the supplier organization, Daimler-Benz
AG, as indicated on the identification plate, will be at your disposition.
Should this address not be at hands, please contact

Doimler-Benz Aktiengesellschaft
Dept. Kundendienst Motoren

7000 Stuttgart-Untertuerkheim
mgﬂmz——c : :

Telephone: 0711-33621
~ Telex: daibenz stgt 07-23901

For securing a fast reply of your inquiry or spure parts order, please always
state the complete engine number. The identification plate with the engine
number is on the right engine side, at the front behind the fuel filter or on
the flywheel housing.
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4 Heater plug 8 Connecting rod 12 Injection pump

. Figure 2 OM 636 Cross section



Structure

The MERCEDES-BENZ Diesel Engine OM 636 is a vertical, water-cooled,
four-stroke, four cylinder in-line. engine which employs the Daimler-Benz pre-
combustion chamber. In the following description of the engine it should be
kept in mind that the point of reference for numbering of the cylinders and of
the bearings will be the side of the accessory case whereas the sense of rotation
as well as the designations clockwise and counterclockwise are referred to the:
flywheel end. ‘

Cylinder crankcase - The cylinder crankcase of gray iron has integral
cylinders. On the right engine side there are the injection pump with the
speed governor and the lube-oil filter attached. Situated on 'tﬁ_e left engine
side are the generafor, the starter motor, the oil dipstick and the breather
pipe for equalization of the pressure in the crank chamber. At the front face.
there are the helical drive gears for the camshaft and for the injection pump,
closed by a cover, The tappet chamber, too, which is located at the right
engine side, is closed by a cover. The light-metal oil pan is bolted ito the
bottom of the cylinder crankcase by hexogon-head screws. -

Cylinder heod = The common cylinder head of alloy cast iron is fastened
onto the cylinder crankcase by hexagon-head bolts, A flat-type gasket seals
the combustion chambers of the cylinders and the cooling-water passages from
_ the crankcase to the cylinder head: The intake and the exhaust valves run in
guide bushes from gray iron. The cylinder head is closed by a light-metal
cover which takes up the oil~filler neck. PN
Crankshaft.= The crankshaft, which is drop forged has hardéned bearing
surfaces and is suspended three times in multi-element ‘friction bearings. The
central bearing serves at the same time as ﬁeqﬁ-lmst bearing. Counterweights
‘@t the crank cheeks compensate the rotating inertia forces and contribute thus
to ualoading the crankshaft main bearings in quietening thg operation. of the
_engine, AL e e "

" The gear for drive of the timing and a vee-belt pulley qmmun%d at the

crankshaft end opposite to the flywheel. -

'Connecting rod - The forged connecting rod receives a two-piece multi=
element friction bearing. The piston pin is supported by g bronze bushing which

is pressed~in info the small end. The bearing cdp of the connecting-rod big

~ ‘end is screwed to the rod by two fitting bolts and nuts. -

Pistons - The light=metal piston has three compression rings and ftwo oil=*
scraper rings. The'floating piston pin is secured by two circlips. The piston. .

crown is trough shaped. ‘
Camshaft - The cqrﬁé.hq_ﬁ‘ is supported in three light-metal bearings in the

crarikcase, It is drop forged and possesses hardened becring surfaces and cams.
Against axial displacement it is secured by o collar bearing’ at the drive side.

8



The collar bearing as well as the second bearing are split and are held together
by circlips. The drive of the camshaft is achieved by the crankshaft via helical
gears. The second gear which is bolted to the camshaft serves for driving the
injection pump and the: injection-timing mechanism.

Valves - Each cylinder has one overhead valve each for the intake and for
the exhaust. The valves ore timed by the inferior camshaft via tappets, push
rods and rocker arms. .

Injection units = The fuel feed pump is flanged to the injection pump
together with the hand primer. It delivers the fuel from the container via
a filter to the injection pump. The fuel is pressed through delivery lines 'of
identical lengths to the injectors {pintle-type injeciors). Finely atomized, it
is injected into the precombustion chomber. A Earf of the injected fuel burns
in the precombustion chamber. The dischorging hot gases cause & pressure rise
resulting in o superior and more uniform combustion of the mixture of diesel
fuel and air in the combustion chamber proper. The leak fuel of the injectors
flows back to the fuel container by « collecting line.

A pneumatic or a centrifugal speed governor which is flanged to the injection
pump adopts the fuel quantity to the actual engine load. An automatic injec-
tion-timing mechanism, installed on request, advances the point of injection
with increasing engine speed.

Lube=oil circuit - The lube oil in the oil pan is aspirated by a geor-type
pump vig a strainer, This pump is bolted onto the bottom of the crankcase and
is driven by the camshoft via helical gears. It primes the lube oil to the main
oil gallery viu an edge-type or a screen-type filter. From there, it is delivered
to the bearings of the crankshaft and of the camshoft by small bores. Bores in
the crankshoft direct the oil to the connecting-rod bearings. From the first
camshaft bearing, the lube oil rises to the cylinder head by means of a pressure
line, situated at the engine exterior, from where it continues its way to the.
rocker-arm brackets, The rocker—arm bearings as well as the push rods and
valves agre supplied with lube oil through the hollow rocker=arm shafts, The
injection’ pump with speed governor and the cooling~water pump are equipped
with o lubrication of their own, In special cases, the injection pump is con~
nected to the lube-oil circuit.

‘A by-pass valve in the lube-oil filter and a pressure-relief valve inthe main
oil gallery protect the oil circuit against overloading. Cylinder contact faces,
piston pins, gears and timing coms are lubricated by splash oil.

An oil-pressure gauge permits continuous surveillance of the lobe-oil pressure.

Coolant circuit - A cooling-water pump which is driven from the camshaft
via o vee-belt aspirates the water which is recooled in the radiator or in the
heat exchenger and primes it into- the crankcase. The coelant rises af the
cylinders, enters the cylinder head by means of bores and flows by an elbow
to the thermostat., As long as the engine has not yet reached its operating
temperature, the coolant flows back from there by a by-pass line directly to

9



the cooling-water pump. Not before having attained the operating temperature
is the thermostat fully open and the coolant can then flow through the re-
cooling system. :
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1 Bleeder screw
2 Manyal fuel primer 1 Munual fuel primer

Figure 4 Bleeding of injection pump . F:gure 5 Bieedmg of delwary Imes

bleeder screw is free From bubbles. Tlghfen the bleeder screw(s) again and

secure the plunger of the hand primer again in turning ﬁwe knurled nut clock=
wise, o

Bleeding of the injection pump ~ Unscrew both of the bleeder screws
for one or two turns. Slacken the hand primer af the fuel feed pump ond prime
fuel until it escapes free from bubbles at the ‘bleeder screws. Tighten the
bleeder. screws again and secure the plunger of the thand primer. k

Bleeding of delwery ‘lines = This is requ:red only when the delivery
lines are completely empty and when the battery is not fu!ly charged.

Remove the lateral cover at the injection pump, Subsaquently move up and down
the individual pump elements by means of a suifable toal until the pertinent
injector ejects. The plungers of the injection pumps should in this instance "be

at their bottor dead centers and the fuel rack be in full-load position, After”

bleeding of all four lines, reinstall the lateral cover in paying attention fo
the sea mg wrfuce. .

Other pfapcruhons - Examine oll hose connections and all pipe branches
for leakage . Check the bracketsand the fixation bolts of the aftached gccessories
for f!l’!‘l‘l seat, including the bolts fm engme suspension, Tighten, if requlred

Whan connechng lha bufrery,s ensure fhdt cables are free from oxides.
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- in turning the glow-starfer switch into position "1" “and keepis

“zation, prime the lube oil immediately before

Regular operation

Examine the coolant level in the su%ehnkfof the attached-type heat
exchanger or of the radiator, If required, fill up with cooling water to- which

0.5%of a cooling-water processing agent (corrosion inhibifor} hos been added. -

Do not fill cold water into an engine of operdting temperature .

Check the Tube-oil level in the oil pan by means of the dipstick and
replenish the oil, if required, in adding oil up to the top mark at the oil
dipstick. The oil dipstick is calibrated to the normal installation position of
the engine, : |

Check and replenish the fue| level in the storage container. When filling~

in, ensure freedom from impurities. Never empty the container completely .as
otherwise the fuel system has to be bled cnew.

Starting

Open the stop valve at the fuel container. Introduce the key into_the switch -

box. In doing so,” the red pilot lamp will light up. Cut-in the .

Preheat, The duration of preheating is as well a function of the ambient tem-
perature as it is of the engine temperature. It varies between d minimum of
30 seconds for temperatures in excess of +8 °C and a maximum of two minutes

for temperatures below =8 °C (see also page 15). The heater-plug indicator
resistor is allowed to glow red only, When it glows white, there is a ground

contact at one or more than.one heater plugs which should be eliminated
soonest, :

When starting an engine of operating temperature, a preheating is not re-
quired. Tum the glow=starter switch into position “2" and keep it there until
the engine has fired. Do not cut=in longer than 15 seconds during every starting
attempt. Release the switch as soon as the engine has fired. It should return
automatically ‘into the position "0". Bring the speed-control lever ot the in-

jection pump into the full-load position during the starting procedure. Return.
the speed-control lever, if possible, into the idling position when the engine

has fired.

When the engine does not fire, pause for one minute after every starting .atremp'r
in order to save the battery, : :

Do not actuate the Srqrher motor as long es the engine rotates,

When the engine has fired, immediately check the oil pressure at the oil-
pressure gauge. With a cold engine it first will be above the standard reading.
When the indication of the oil pressure is below 0.5 kg per sq cm at 650 rpm
for an engine at operating temperature, the lube-oil supply isno longer secured,
Shutdown the engine at once, ' 3 i

When the engine is started the Ffirst time or of

the start, In doing so, interrupt

13
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When the oil pressure drops or Ructuates greatly, when speed or output decrease, when
the engine breathes heavily or abruplly, when the exhaust shows excessive smoke or

¥ 4

when the coolant temperature rises suddenly, the engine is endangered and has to be

shutdown immediately. !

Shutdown

First unload the engine. Decrease the engine speed gradually by means of the
speed control lever to avoid heating of the coolant. Then shutdown.

The engine may be shutdown at once when the duty will require it or also in
case of troubles. ’ '

. »
Pull the key from the switch box and close the stop valve at the' fuel tank.

Winter operation

At the beginning of the cold season, the following advice on ‘the cperﬁ‘ting
agents and for storting of the engine should be kept in mind,

Fuel, see under the section "Operating Agents".

Exchange the lube oil in due time against the less viscous winter oil of fhe
grade SAE 10W, if the ambient temperature drops below freezing point for a
period of various days, When the cold ceases, the oil may be mixed with
summer oil SAE 30 without risk. : -

Protect the coolant against frost in due time by the addition of an antifreeze .
The antifreeze is of no detrimental influence on the processed cooling water.
See also under the section "Operating Agents", )

Starting ~ Even under severe cold, do not pre~heat longer than twe minutes
and start 15 seconds, After the third starting attempt, interrupt the starting
cycle for two minutes minimum in order to allow for a recovery of the battery.

During the cold season, the battery deserves particular attention. The state
of full charge is to be aimed at in keeping the consumption of electricity down
to the absolute minimum and in also maintaining it carefully. As the starting
capacity is greatly reduced with cold, it is o good idea to keep the battery
in a heated room after shutdown of the engine.

15
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Maintenance

A regular and careful check, lubrication and cleaning are decisive factors for
the availability and service- life of your diesel engine. It is ‘therefore to your
interest to always carry out all of the subsequently listed maintenance work
according to the Maintenance Schedule. :

The maintenance of the engine can be performed after operating hours, after
mileage or after fuel consumption in accordance with the applization.

Maintenance after operating hours is recommended for stationary
- engines of . little periods of idling and a fair loading for which a reliable
record on the hours of operation can be maintained, For instance, engines of
generator, pump, drilling, compressor and ship-propulsion sets.

Mgaintenance after mileage is recommended for engines which are
installed as power plants into vehicles, the average speed of which is in the
vicinity of 30 km per hr and in which instances the engine is not employed
for larger work during standstill of the vehide. For instance, engines of trucks,
busses and rail cars. However, it is not recommended for garbage frucks, fire-
fighting vehicles with motor pump or for similar vehicles.

Maintenance after fuel consumption is recommended for engines of
greatly fluctuating loads or of long perio£ of idling. For instance, engines of
gorbage trucks, concrete mixers without a separate drive, excavators, cranes,
agricultural implements and the like . This type of maintenance, however, can

be carried out also with engines which per se would have been serviced after
hours of operation. ]

The prescribed dates and the work are valid for normal operational conditions,
Unusual conditions may possibly demand different maintenance pericds. In case
of heavy dust precipitation, for instance, the air filter may possibly be cleaned
daily. It is dlso possible that the exterior cleaning of the recocling system ma

become necessary in shorter intervals than indicated in the schedule. With
standby generator sets of o very shart operating period, the lube oil should be
changed ot least once a year. :

Please, follow also the maintenance instructions of special equipment which
might be attached. g

Maintenance work and schedule

On the next page the necessary Maintenance Work is correlated to the cycles
A through F, each of them adapted to the operating hours. Every work which
is fo be performed after o certain, specifiad number of operating hours is marked
in the angle of the cycle by black FFi:Ids .

The exact imstruction for every maintenance work is found in the following
sections under identical item numbers.
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1200
1000 1400

1500

*} Only during break-in of new or of completely overhauled
engines.
**) Thereafter, repeat the cycle anew at 100 operating hours.

Maintenance Work

Change lube oil of engine

Claon lube-oil filter

Check valve clearences. Intake 0.20 mm, exhaust 0.25 mm

for coolant temperature below 50°C

Check vee-belt tension

Check oil levels in injection pump and governor {self-lubri-

cating pump only). Oil pneumatic governor

Check oil level in water-pump bearing. If provided, grease

additional water pump :

Cleon air filter and crankcose-breather filter. More frequent-

ly in dusty ambients, possibly daily

heck battery and cable connections b

Check control linkage at injection pump and at mixture con-

troller, oiling its articulations

10 Ebieck for firm seat all nuls and screws including foundation

olts

11 Clean fuel strainer at injection pump

12 Check corbon brushes of dc generator. Three-phase ac gen-
erator is maintenance-free

13 Check fuel filter for restrictions and clean, if required

14 Replace felt-tube element of fuel filter N

15 Check corbon brushes of starter motor and grease ring gear
of flywheel

16 Check compression pressurg. Minimum value 16 kp per
sq om ***)

17 Check injectors ***}

18 Check cooling system and clean, if required ***

19 Check precombustion chambers. Replace ball-pin version***}

20 Check all hoses and pipes for firm seat, leaks and chofings

21 Check cylinder-head fixation bolts for firm seaot.

oo N 0 h W

. **) If possible, to be performed by our Service only or by other
. authorized expert personnel

Conversion factor for Maintenance Cycle after mileage and
One operating’ hour equals 30 km or 6 liters of fuel.

8
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1 Fixing screw, filter bowl

2 Byposs valves, filter ted

3 Pressure-relief valve, main oil
gallery

4 Connection, oil-pressure gauge

Figure 7 Cleaning of vertical oil
filter

3 Check valve clearances

The valve clearonce is undeﬂiood as the gap between the end of the valve
stem and the rocker arm. The valve clearance is checked by means of a feeler
gauge. For valve clearances, see page 4. For checking purposes, first remove
the cylinder-head cover unqi turn the flywheel in the sense of rotation until
the piston of cylinder no, 1 is in the firing top dead center, that is both
valves are ciosed. Push o valve-clearance feeler gauge of suitable thickness
between the stem end and the rocker arm and check the valve clearance.
When the setting is correct, the feeler gauge is extracted flush. When the
clearance is foo large or to small, slacken the lock nur ond reset the adjusting
screw until the feeler gouge may be removed flush, the lock nut hgh’fened

When both vaives are checked or reset, turn the flywheel in the sense of
rotation until the next cylinder, occording to the firing sequence 1-3-4-2,
in its firing fop dead centfer.

Reset the cylinder-hecd cover with a faultless rubber seal and hghhm it.

I Special wrench,
port no ., 000 389 64 09
2 Adjusting serew
3 Leck put
4 Feeler gouge

- Figure B Checking of valve clearances
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1 Qil=filler plug = .
2 Qil-levél control p|og

Flgure 11 Ollmg of coollng-wafer
pump .-

& Chetk ail level in wuier-pur.np bearing. Grease additional water-pump, if provided

Check the oil Ievei at the oil~level conirol plug and replenish, if need be,
through the filler plug. Ensure that the bleeder bore in the filler plug is not
clogged. Grease the additional water pump by the grease gun {cancelled in
case of engines with radiator and fan).

7 Clean air filter and c@nkmu-heuﬁer filter

Wet-air filter - Open tensioning locks or wing nut and toke off the top .
part of the filter together with the element from the bottom part. Wash the
element in diesel fuel and blow out by compressed air, if ovailable.

After drying, moisten the element uniformly with lube oil {by spray or immersion)
and let it drip off. Clean the bottom part of the filter by a _gasoline-moistened
rag. Assemble top and bottom parts and fasten tensioning locks or wing nut,

1 Filter top, with element
2 lelng screw

Figure 12 Cleaning of wet-air fllter
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1 Filter-housing upper part
2 Filter element ;
3 Filter-housing lower part
4 "Normal level" mark

Figure 13 Cleaning of oil-bath air
cleaner

Qil-bath air cleaner - In cose of serious dust precipifation, the oil
filling in the filter has to be examined more frequently, possibly every day.
This is done while the engine is cold ‘and inoperative., To this end, open the
tensioning locks and remove the filter-housing lower part together with ele-
ment. When the oil has become thick by sludging or when it has reached
the top mark, change the oil. Wash out the filter element in diesel fuel and
spin it dry. Do not wse gasoline, water or cleoning agents which contain
lyes or acids. Blow out with compressed air, if available. Fill with lube oil
up to the mark "Normal". Re-assemble filter~housing lower part together withs
element. In doing so, tocke care’ of the gasket replacing damaged ones.

8 Chedk battery and cable connections

Keep the battery clean and éry. The bleeder bores in the plugs of the cells :
should at all times be open to allow easy evacuation of the gases produced

. during the charge.

When the terminals or the poles are dirty, slacken the terminals, clean them

~and apply an acid-free and acid-resistant battery grease in order to avoid

corrosion .

Do not let the battery compound come into contact with gasoline, oil or grease .’
Do not place tools onto the battery and keep open fire away .

Check the acid level of the individual cells. The acid level should exceed
the top edge of the plates by 10 mm. Replenish with disiilled water, if re-
quired. Do ‘not use a metal funne! for replenishing. Check the acid level
every two weeks during the warm season.
Measure the density of the acid in the individual cells by an acidimeter
(hydrometer) . The measurement data will give information on the state of charge

23



of the Ba?r:ary_. See the sn.;bsequenf chart. When the acid fe.vel has been re-

plemshed a measurement of the density should be carried out not earlier thon
30 minutes thereafter. Durmg medsurement, the uc:d temperature should be
20 to 27 °C.

#

Acid density Specific weight State of charge .
normal . tropics normal tropics _
32 98¢ 27 °Bé 1.285 1.23 well chorged
24 oBé. 16 ©Bé 1.21 1.12 semi-charged
14 cBé 13°B¢ | 1.1 1.08 ~discharged, recharge
. i :

al once

When greater differences in the acid density between the individual cells are
noticed or. when the battery is completely discharged, it has to be checked by
a battery service and be recharged. Examine even unused baﬂenes perlod!mily
to maintain.their serviceability.

9. Chedk control linkage ot injaction pump and ot mixture t:cn'n'h'oallwr

. Check the control linkage at the injection pump or at the mnxfure corsrroller
for function ‘and for easy movability : Lubricate its articulotions by. o few drops
of cil. Grease Bowden cables, when provided, from time to time by regular gun
grease . :

10 Chod(uﬂ f.'md nuhiorﬁrm seat

Check all boltshand nuts of the attached assemblies and componenfs for firm
seat and hehgbten, when required. In doing so, adhere to torque daota where
rescribed: Check also the bolts and nuts of the engine bearers. In case of
Fuks, hghten the pertinenf screws.

»

1 C!-gnfucln!mm« _ - T

Ciese the stop valve at the fuel hmk Slm:kan the knurled nut and swivel u
wards the tensioning strap, Remove the wire~mesh insert together with the bow!

downwards. Clean element and bowl in c|eul1 gamjlhe or in diesel fuel using

a ¢oft brush, Exchange o hardenéd sealing ring in due time to avoid aspiration

of air. When reassembling, the tensioning strap should be straight to avoid:
Fzmming of the bdwl. Tighten the tensioning nut. Open the stop valve ot the

vel tank again. In cose of heuvy contammhon clean the fuel tank as soon
as there is a chunge

.




| Fuel feed pump V. Carben Brvsh -3 Carbon-brush hlder

2 Fuel strainer 2 Spring 4 Collecror

Figure 14 Fuel strainer “Figure 15 Checking of carbon brushes
g 8 :

12 Check carbon brushes of dc generator * e

Disconnect the-negative cable from the battery and remove the cover strap from
the generator. Lift the springs pressing the carbon brushes onto the collector
and check sif they will glide eosily in their guides. Dirty or jamming carbon
brushes are cleaned by a ¢clean rag which is moistenad Ey gasoline. Do not
~work on smooth contact faces with emery cloth, file or knife. Blow well out

the carbon~-brush holder. Heavily worn, unsoldered or brokén carbon brushes:

are exchanged in pairs against new ones of identical type. The brushes should
be dry during insertion. They should glide easily in their guides and the spring
should not hit the brush when inserted. The surface of the collector should: be
uniformly smooth, without ‘gfooves and of a gray-black color. Should the surface
ot be free from dust, oil or grease, use a clean rag which is moistened with
gasoline for cleaning. A grooved or ovalized collector should be turied down
in o special shop. In no case it should be treated with emery paper or o file.

Qil generator provided with lubricator.

13 Check fuel filtex for restriction and clean, if required

Chetk for restriction = Unscrew the bleeder screw at the filter cover
for some :turns, slacken the knurled nut at the hand primer of the fuel feed
pump and actuate the pump plunger repeatedly . In doing s6, the fuel should
escape as a strong jet at the bleeder screw.'When the fuel flows weakly only,
clean the filter as described subsequently . - ' v

* Start or tow engines equipped with three-phase ac generator only when battery connected. Do

not disconnect terminals s long as engine rotates. Check voltage by test lamp or voltmeter only .

25
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1 Bleeder screw . 1 Cleaning device, type EFEP

2 Clamping nut 2 Felt=tube element
3 Drain plug : 3 Tube, air inlet
Figure 16 Cleaning of fuel filter . Figure 17 Cleaning device

Cleaning of filter

Close the stop valve ot the fuel tank. Before taking out the element, drain
the filter bowl. To this end open the bleeder screw and unscrew the sludge-
drain plug. Slacken the temsioning nut, remove the filter cover and pull out
the felt-tube element.

Provisional cleaning {to be carried out only when a device similar to .
BOSCH, type EFEP, is not available).. (See figure 17). Close both ends of
the felt-tube element by plugs to allow penetration of the cleaning agent into
the iinterior of the element by the felt only, Brush the element in diesel fuel
or in kerosene by o soft, non=-mtallic brush, shoke it and clean it again in
clean cleaning agent.

Thorough cleaning {usinga device, as for instance, BOSCH type EFEP,
see figure 17). Connect the device and brush the felt—tube element with a
soft, non-metallic brush in diesel fuel or in kerosene shaking it then. During
immersion, keep the small tube of the device closed. Get the element fully
soaked and blow through by compressed air or by the mouth until foam bubbles
are produced at the exterior of the felt tube. Flush the element and get it
completely socked again. Repedt this cycle four to five times.

Insert the felt-tube element again into the cleaned bow!. Place the cover with
a faultless gasket and tighten by the tensioning bolt. Open the stop valve aof
the fuel tank and prime fuel by the hand primer until it escapes at fﬁe bleeder
screw. Close the bleeder screw. -
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14  Replace felt-tube element of fuel filter

The indications on removal and installation of the element are described in
Maintenance Work no. 13 "Check the fuel filter for restriction etc".

15 Check carbon brushes of starter metor

For checking, cleaning and, if need be, for replacing of the carbon brushes
as well as for cleaning of the collector the same indications hold true as

described in Maintenance Work no. 12 "Checking of the carbon brushes of the

de generator" .

Clean the starter-motor E:nicm and the ring gear of the flywheel with a brush
dipped into fuel. Then |ubricate with graphite grease. In case of burr at pinion
and flywheel, remove it by a file. :

16 Check compression pressure

This' maintenance work should be carried out, if possible, by our Service our
by other authorized expert personnel.

Check the valve clearances of the engine and reset, if desirable. Run the
engine up to operating temperature .Disconnect the distributing barsand unscrew

oll heater plugs. The supply of fuel interrupted, crank the engine various times

the starter motor in order to remove possibly present oil-carbon deposits and
soot which might clogg up the compression-pressure recorder. Screw-
in the connection piece with the sealing ring into the bore of the heater plug
connecting the compression-pressure recorder to it by the extension. Bring the
measuring sheet in the recorder into the position corresponding to the cylinder.
Crank the engine with interrupted fuel supply and fully open mixture controller
a few rotations. The duration of the measurement should be identical for all
cylinders. When the minimum value (see page 43} is not obtained, the eylin=
der head has to bé removed and the gas-tight seat of the valves, the cylinder-
head gasket, piston and piston rings have to be checked. Clean the heater
plugs before fﬁeir installation, examine and replace in case of domage.

1 Compressian=prassure recorder
2 Extension
3 Connection piece.

Figure 18 Checking of compression
: - pressure
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1 Delivery line
2 Banjo fitting -
3 Injector nolder
4 Heater plug

5 Leok-fuel line

Figure 19 Injector, mounted

17 Check injectors

Removal of the injecter - Unscrew the union nut for fixation of the

delivery line and of the leak-fuel line from the injector. When slackening -

the banjo fitting, secure the injector holder against rotation by a fork spanner.
Unscrew the injector holder with socket=spanner element 312 589 00 09 from
the precombustion chambar and toke out the seal (injector plare). :

Checking and cleaning of the injector = Clean the exterior of the

injector holder in diesel fuel . Unscrew the union nut and remove the injector.

The repair of an injector should, if possible, be carried out by our Service
only or by other authorized expert personnel.

Installation of the injector* = Crank the engine for a few rotations
in order to remove contaminations. Introduce new injector plate inte the pre-
combustich chamber. Screw-in the injector holder with o new or with an over-
hauled injector into the precombustion chamber. Tighten by the sockef-spanner
element to the prescribed torque {see page 46). Connect the delivery and leak=
fuel lines free from stress and check for leaks while the engine is ope;uﬂng.

b

18 Check cooling system and clean, if required

The cooling system should be cleaned when the temperature of the coolant is

5 to 10 °C higher thon the temperature during the initial operation, provid-

ed operating conditions and engine load are identical. Vee-belt tension and

thermostat should be faultless.

* Do not proceed to this: item unless Maintenance Work 19 MChecking the
precombustion chambers” has been performed.
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1 Bleader line

Figure 20 Bleeding of cylinder head

Exterior cleaning

" Radiator - When a light, oil-free contamination only is present, it may

suffice to spray a water jet through the radiator from the ‘engine side or blow
through then by compressed air. In case of a heavy contamination, the radiator
should be removed and be cleaned thoroughly in a 3 to 5% solution of a
cleaning agent (as P3 or potassium carbonate). Thereafter, flush the radiator
with clean water and blow through with compressed air, if available.

Interior ekuning_

Drain the entire coolant, Fill the cooling system with clean, unprocessed
water to which 3 to 5% =- (that is 300 to 500 g for 10 liters of water) == of
a commercial, alcalinic, silicone containing detergent {for instance, P3 Dimal
220, Grisiron LZ or WZ and similar brands) have been added. Run the engine
with this solution for about three hours. Then drain the detergent and after
it has cooled down flush the engine three times with clean water. With the

third filling, run the engine up to operating temperature and subsequently drain
the water. £

Heat exchanger = Unscrew the lateral closing cover {raw-water inlet). -
A mechanical cleaning will do in the instance of a normal contamination, not
necessitating the removal of the cooling elemant. In the event of serious con-

tamination, the complete heat exchanger should be removed and both closing
~ covers have to be unscrewed for extracting the cooling element. Clean the
element thoroughly in a hot alcalinic solution (solution of P3 or potassium
carbonate). Then flush well with clean water. Replace the rubber O-rings in
the crude-water outlet cover during assembly, Follow this sequence: crude-
water outlet cover; cooling element; crude-water inlet cover.

Fill the cooling system with processed water according to the prescription.,

Caution: Never fill cold water into hot engine.
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1 Special wrench, port no. §36 589 01 43

2 Hexagon.nut .

3 Pivot spanner, part no. 634 589 01 07 or 0207 1 Exhactor, port no, 636 589 01 33

Figure 22 Unscrewing of threaded Figure 23 Extraction of precombustion
thrust ring _ chamber

Check bleeder line between cylinder head and coolant-outlet fitting for re-
striction. See fig. 20.

19 Check precombustion chambsrs , replace version with ball pin
This work, however, should only be carried out by our Service or by other
competent and authorized personnel, equipped with the necessary special tools.

First, remove the in‘iecfor as described under Maintenance Work 17, Take off
the distributing bar from all four heater plugs. Unscrew the heater plug by o
socket spanner SW 21,

1 Injector . a Groove
~ 2 Threaded thrust ring b MNose
3 Sealing ring

4 Injsctor shim :
5 Precombustion chamber with ball pin
6 Ball pin

7 Heater plug

Figure 21 Section through
precombustion chamber




Unscrew the threaded thrust ring for fixation of the precombustion chamber by
the special tool 636 58% 01 63 and the sleeves 636 589 01 07 or 636 589 02 07.
Lift the precombustion chamber by means of the extractor 636 589 01 33. To
this end, screw-in the thrust spindle as deep into the precombustion chamber
as practicable. Turn the. lifting bell until the recess is exactly over the groove
in the cylinder head. The precombustion chamber is lifted in tightening the
hexagon nut. During removal, the lifting bell should not be allowed to rotate
as oﬁﬁamise the lug of the prechamber is cut off.

Replace the sealing ring in the cylinder head before installation of @ new pre-
combustion chamber. Insert the precombustion chamber into the cylinder head
and screw=in the threaded ring in tightening it to the prescribed torque (see
page 46). Replace the threaded ring whenever the grooves are damaged.Screw-
in again the heater plug and the injector holder. Reconnect distributing ber,
delivery lines and leak-fuel lines. .

20 dﬁ&ullpipacndhmh_rﬁmml,:lmﬁmundforhah :

The delivery lines are to be connected free from stress and should be checked
for leakage while the engine is running . Eliminate leaks at the fittings by re-

tightening and use new seals where required. Exchange damaged lines and
brittle or swollen hoses.

21  Check cylinder-head fixation screws fwﬁﬂn seat

Remove the cylinder-head cover and the rocker-arm shofts while the engine is

still warm. When using the offset ring spanner 120 589 00 03, the racker-arm
shafts need not be removed.

Tighten the cylinder-head serews in the sequence of figure 24 to the prescribed

torque {see page 46). The two screws with the thread M-10 are torqued to

abt & mkp by a hand wrench. After having re-tightened all screws, mount

svgnil:: :;he rocker-arm shaft and check the valve clearances. See Maintenance
ork 3.

Check all screws and nuts of the intake and exhaust collectors. Re-install the
cylinder-head cover with a faultiess rubber seal. Do not tighten tos much to
avoid pressing out of the seal.

Figure 24 Torqueing sequence of
cylinder-head bolts
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immobilization and storage

Before immobilizing or storing the engine more than two months under favorable
storage conditions - that is bolanced temperatures and dry air - the unit and
its accessories should be protected against corrosion by the subsequently des-
dribed preserving measures. :

When the storage cenditions. are less favorable = that is that the temperatures
are greatly Fluctuating, the humidity of the air is high and when stored in
the tropics or near the sea (salt contents of the air) - the engine should al-
ready be preserved on occasion of a shorter immobilization. For protective
agents, see under the section "Operating Agents” .’

Lube-oil circuit - The lube oil which is in the oil pan and in the oi!
filter is drained while the engine is still at operating temperature and sub-
stituted by breck-in {anti-corrosion) oil. For preservation of the lube-oil
circuit, a filling of the oil pan with two thirds of the prescribed oil volume
will suffice. With injection pumps with self-lubrication, drain the existing

lube oil and replace it by break-in oil.

Fuel system = Drain the fuel from the tank and from the filter completely .
Mix about 15 liters fuel with 1 liter break=in oil and filli the mixture into
the fuel tank. Run the engine with this mixiure ot medium speed for about
20 minutes so that the fuel system is filled. Close again the stop valve at
the fuel tank.

Coolant circuit - Drain the coolant. To this end, open the drain cocks,
bleeder valves and the filler plug. The coolant may be saved and stored in a
closed container for later re-use. Check the anfifreezability before re-use,

Cylinders - First, remove the heater plugs. Then turn the piston of the
cylinder to be treated into the bottom dead center. Squirt about 15 cu em
break=in oil by a spray can or by an atomizer into each heater-plug bore.
Subsequently, turn tﬁ:’er_lgine a few rotations by hand and re-install the heater
" plugs. This is to avoid rusting of the cylinder contact faces and sticking of
the piston rings.

When the engine is immobilized for a long period, the preservation of the
cylinders has to be repeated every six months., When storage conditions are
unfavorable, the preservation is repected every four months.

Close air-intake collector or air filter, the exhaust-gas collector and all other
openings at the engine by suitable material as oil paper, cardboard and similar
matter after preservation Seal by adhesive tape.

Clean unpainted parts of the engine carefully and spray over with break-in
oil or apply anti-corrocion grease.

Protect the engine against humidity and dirt .
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Battery = The battery is to be maintenanced periodically for keeping ifs
useability . A bottery which is filled with acid and chorged should be re-
charged every four weeks as otherwise the plate sets will be corroded within
short and the battery is no longer serviceable.

in the event of a longer immobilization, it is recommended to remove the
battery and to hand-it over to the Service indicating that it is “out of gear”.

Transport

Preserve the engine as prescribed in the preceeding paragraph. Drain the
protective ogents from the oil pan, oil filter, fuel filter and, possibly, from
the oil-bath air cleaner. Close all openings at the engine by suitable material
and .seal well. Protect the engine against dirt and moisture during transport.
Special protective measures are required for overseas shipment. More detailed
indications should be requested from the manufacturer’s plant, if need be,
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Trouble-Shooting

Besides a. coreful operation and maintenance of the engine, it is of importance
to remedy in due time every possible trouble. Some indications for curing of

such troubles are contained in the sections "Maintenance ltems" and

"Further

Work" . In case of major damage, it is advisable to call our Service or other

authorized expert personnel .

During starting

Trouble

Cause

When cutting=in, the starter motor
does not turn or too slowly. The
starter-motor pinion does engage, but
stalls then

Starter motor turns, pinion does not
engage

Starter-motor pinion continues to run
after glow=starter switch has been
reteused

Pinion does not disengage after firing
of the engine .

Engine does not fire although the
starter motor is in order

Battery unsufficiently charged. See
page 23

Terminals of the connecting cables
are loose or oxidized

Cables are damaged

Starter switch is damaged

Solenoid switch of starter motor fis
damaged

?verrunning clutch of starter motor
slips

Starter - motor terminals or carbon
brushes have ground contact

Carbon brushes jam in their guides,
3ra unsoldered or broken. See page
7 h

Pinion or ring gear are heavily con-
taminated or damaged .

Glow=starter switchor solenoid switch
at starter motor defective . Disconnect
the connection cable to the starter
motor ;

Trouble in the starter motor. Shut
down the engine immediately

Heater plugs are defective

Injection pump does not deliver as
feed line clogged.Fuel tank is empty,
the fuel system is unsufficiently bled,
the injection pump or the fuel feed
pump are not in order



~

}

During operation

Speed and output decrease

Engine knocks (unusual engine noise)

Exhaust gases are blue

Trouble Cause
. Engine does not fire although the  Engine compression too low. See
starter motor is in order page 27

Valves ‘'do not close since valve
clearances too small. See page 20.
Valve springs are broken, valve seats
leaky . Piston rings are broken or cyl-
inder~head gasket defective

Lack of fuel

Delivery lines are leaking

Delivery valve of injection pump
leaky (engine is hunting in idle)
Banjo fitting at the injection pump is
Ieuking

Needle of injector jams or carboniz-
ed, See page 28

Valve clearances wrong. See page 20
Air or fuel filter heavily contaminat-

Exhaust-gas backpressure too high as
exhaust-gas- collector and silencer
are fouled :

Injector  leaks or injector needle
sticks. Thus, the opening pressure
of the injector drops allowing non-
atomized fuel to enter the precom-
bustion chamber . See page 28, Before
removing the injector, accelerate the
engine repeatedly from idle to high
speed

Leak=fue| line clogged
Beginning of delivery is off. See

ge : .
B:lmage to the crank gear. Shut down
the engine immediately

Lube-oil level in engine or oil-bath
air cleaner too high
Lube oil enters the combustion cham-
ber as the piston rings are stuck or
because the clearances in the valve
guides are excessive
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Trouble

- Cause

Exhaust gases are white

Exhaust gases are black

Coolant temperature too High

Lube~oil pressure too low. When de-
creasing rapidly, shut dewn
the engine immediately

Engine breathes heavily. Shut down
the engine at once

Engine stops or speed drops suddenly

Cylinder head or cylinder-head gasket
are leaking allowing coolant to enter
the combustion chamber

Injector injects improperly so that the .
fuel burns incompmly

Beginning of Delivery is off

Air filter seriously fouled

Injection pump delivers too early or
too late

Delivery volume of the injection pump
is axcessive

Injector defective. See page 28
Cylinder compression insufficient

Lack of coolant
Cooling system dirty. See page 28
Vee-belt of water pump loose. See
ge 21
ater pump defective
Thermostot defective
Cylinder-head gasket leaking

Lube-oil level in the oil pan is too
low. Needle of the oil-pressure gauge
is fluctuating

Lube=oil too thin. See page 52
Oil-pressure gauge defective
Pressure-relief valve in main oil gal-
lery leaking

Oil pump defective

Bearing clearances excessive due to
wear

When the engine breathes vaporously,
cololunt may have come into the lube
oi

Abundant oil filling

Piston rings are stuck, have seized or
are broken

Damage to the crank gear. Bearings
have seized due to lack of oil or
inadequate filtering

Fuel tank empty
Fuel filter clogged. See page 25



Trouble

Cause

Engine stops or speed drops suddenly

Air in the injection pump, feed lines
are leaking fuel feed pump aspirates
air
Ventilation of the fuel tank is clogg-
ed
Piston seized or damage to the crank

gear by lack of oil or overload. Shut
down the engine
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Further Work

The work subsequently described requires expert knowledge plus the availability
of some special tools. It should, therefore, be carried out by our Service or
other quthorized expert personnel, if practicable.

Removal and installation of injection pump

Remove the injection pump only when absolutely necessary because of a trouble,
In doing so, do not break the lead seals. Hand over the pump and its governor
to a BOSCH Service for repair, stating the engine type, output and speed.

Removal of the injection pump = Close the fuel supply and dis-
connect the fuel-feed line and the control linkage from the injection pump. In
case of a pneumatic governor, disconnect also the vacuum line at the governor,
Close the openings by plugs.

Set the engine to Beginning of Fuel Delivery before removing the injection
pump. See next section.

In the event of an immediate re~installation of the pump, the position of the
injection pump at the clamping flange is marked by o chisel or a needle.

Unscrew the four clamping screws and pull the pump from the timing-case
cover. Toke off the coupling from the follower on the pump or drive shaft,
When the pump is exchanged, pull the follower by special ool 636 589 00 03,
if required, and toke the Woodruff key from the groove. :

Installation of the injection pump - Fasten the follower at the
drive shaft of the injection pump if it has been removed. Secure the follower
against rotation while tightening the hexagon nut. Then, check if the coupling
sleeve is ewsily pushed onto the follower.

1 Mark, mounting flange

2 Injection-timing device

3 Retaining spanner with return spring

Figure 25 Bringing-in of injection
pump
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1 Follower pinion, drive side 1 Setting pointer
2 Installation gauge, part no. 2 "OT" mark for top dead center
436 589 01 23, governor side 3 "FB" mark for beginning of fuel delivery
Figure 26 Marks and installation Figure 27 Marks for "OT" (TDC) and
gauge at injection pump "FB" {beginning of fuel

delivery) on pulley

Push the coupling sleeve onto the drive shaft in the timing case. Set the in-
jection pump to Beginning of Delivery as described subsequently.

Secure the pump against rotation during insertion. To this end, push the in=
stallation gauge 636 589 01 23 onto the stub axle opposite to fﬁe follower.
This is feasible only with injection pumps which are equipped with a pneumatic
govemor,

Before the introduction, check once again if the engine is in position of
Beginning of Delivery. In case of engines equipped with injection-advance
mechanism, the flyweights are to contact the inner side which means that they
are in idling position,

Run=-in the injection pump such into the coupling sleeve that the studs are in
the center of the slotted holes, This is to facilitate the precisicn control of
the pump. In case of re-installation of the old pump, the marks previously
applied should register, Place the washers and slightly tighten the pump by
two hexagon nuts, Remove the installation gauge agoin as
‘otherwise the pump shaft is damaged. ;

After the precision control of the Beginning of Delivery has been achieved in
swivelling of the pump, tighten both hexagon nuts finally, placing the remain-
ing two nufs also with washers and tightening them. Remove the plugs at the

individual connections of the line, Reconnect the delivery lines and the con-
trol linkage. 3

Bleed the fuel system. See page 12.. Start the engine and check all lines for
leckage during operation.
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1 setting pointer 1 Stud

2 "FB" mork for top dead center 2 "FB" mark for beginning of fuel
3 "OT" mork for beginning of fuel delivery
delivery 3 "OT" mark for top dead center
Figure 28 Marks for "OT" (TDC) and  Figure 29 Marks for "OT" (TDC) and
"FB" (beginning of fuel "FB" (beginning of fuel
delivery) on flywheel . delivery) on flywheel
part no. 636 030 01 05 part no. 636 030 02 05

Checking Beginning of Delivery

Unscrew the heater plugs and bring the piston of cylinder no. 1 fo firing dead
center. This is done when the "OT" mark for top dead center on the pulley
or on the flywheel registers with the setting pointer, see figures 27 and 28,
or with the stud in the crankcase, see figure 29. The valves of cylinder no. 1
(at the accessory-case side) should be closed, Turn the crankshaft backwards
for abt 50 degrees. In the instance of engines equipped with injection~fiming
mechanism, rotate the flywheel for 1-3/4 revolutions in the sense of ro-
fation to avoid that the flyweights leave their idling end position.

Unscrew the delivery line of the first pump barrel lifting the delivery valve
and its spring. Connect the spill tube 636 589 02 23 and hook up a container,
Open the stop valve at the fuel tank and bleed the fuel filter. If is also
passible to use the special container 000 589 05 23 with pipe 621 589 01 90 00
which is directly connected to the injection pump. While the fuel flows, tumn
the crankshaft slowly in the sense of rotation until the fuel just ceases dripping.
in this position, the marks af the flywheel or at the vee-belt pulley should
register with the setting pointers, see figures 27 to 29, Should this not be the
case, slacken the injection pump and swivel it in the slotted holes of the
connection flange according to the deviation, Swivelling the pump toward the
engine retards the Beginning of Delivery while swivelling away from the engine
advances it, The check is repeated in continuing to rotate the crankshaff for
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| Clomping pieces

2 Qvertlow tube

3 Pipe~connection socket
4 Secling ring

5 Fuel channel

Figure 30 Checking of beginning of
fuel delivery by overflow
method

exactly two tumns in the sense of rotation and bringing it into the position for
Beginning of Delivery,

After this correction, tighten the injection pump finally. Unscrew the spill
tube and insert again the delivery valve together with its spring, Torque the
banjo fitting to the prescribed value, slacken and ftighten it then finally.
Secure the banjo fitting again and connect the delivery line, Check the fuel
rack for easy movability,
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Technical Data

General data

Type designation

Version: .

Basic engine with pneumatic governor
without injection-timing device

Basic engine with centrifugal governor
and injection-timing device

Design

Process

Cycle

Number of cylinders
Cyiinder bore

Piston stroke

Total piston displacement

Dead space, including precombustion
chamber

Compression ratio

Compression pressure, 200 rpm and
engine of operating temperature
. standard/minimum

Mean effective pressure, 40 hp and

_ 3,000 rpm

Mean piston speed, 3,000 rpm

Injection sequence, cylinder no, 1 at
accessory=-case end

Sense of rotation, facing the .fiywheel
Waste heat, cooling water
Combustion-air rate, 3,000 rpm
Starting system, standard/optional
Cooling system

Permissible service inclination in
longitudinal and transversal directions,
continuous/brief

Permissible pto torque, torsional and
flexural stress of front crankshaft end

OM 636 VI-E

636,917,000
636.917.001

vertical, cylinders in-line

DB precombustion chamber

mm
mm
cu cm

cucm

kp per sq cm

kp per sq cm

m per sec

.

keal per hp-hr

cu m per min

degrees

mkp

four-stroke
four

75

100

1,767

24,5
1911
22/16

6.80
10

1-3-4-2
counterclockwise
abt 675

abt 2,7
electric/inertia

water recirculation
- 15/20
2
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Setting data

Vaolve clearances
intake mm : 0.20
exhaust mm 0.25

Beginning of Delivery,
engines with injection=timing de-

vice and of fork lifts deg. crank BTDC 26

engines without injection =timing -

device deg. crank BTDC 32
Opening pressure of injectors,

new injectors kp per sq cm 110 to 120

used injectors kp per sq cm 100 minimum
Opening pressures

By-pass valve in lube-oil filter kp per sq cm 2

Pressure~relief valve in main oil

gallery kp per sq cm 8

Temperatures and pressures

‘Coolant temperature, before thermostat

continuous oC 85 maximum
brief oC 20 maximum
Beginning of thermostat opening °C abt 77
‘Overpressure, cooling system kp per sq cm . 0.4 maximum

Lube-oil pressure, minimum at 650.rpm
and engine of operating temperature kp per sq cm . 0.5

Exhaust~gas bulk temperature, 40 hp,
3,000 rpm and 20 °C intake-air tem=-
perature oC 650 maximum

Rating and consumption”

Continuous Rating A hp 16.5 to 32

g Ton ' : 18 to 36**

Continuous Rating B { hp 18.510 35
g © 20 to 40**

Speed rpm 1,500 te 3,000

* See page 45

** These data apply to engines with centrifugal governor and injection-timing device



Special Rating - = ; hp 21 to42**

Speed ' rpm 1,500 to 3,300

Automotive Rating hp 21 o 43

Speed ©rpm 1,500 to 3,500
Fuel consumption

Continuous Rating A g per hp=hr 208 to 226

194 to 203**

Continuous Rating B g per hp=hr 212 to 233

g _ . 204 to 214**

Special Rating g per hp-hr 204 to 215**

Lube-oil consumption : g per hp=hr abt 3

Filling capacities

Lube-oil in engine circuit ! 6.5%**
in oil pon, dipstick top mark iy 6.25%**
bottom mark | 356
Cooling water,
engine with radiator, type UkKVY | 13
engine with heat exchanger, type :
UkWtkr ! 10

* The indicated Continuous Ratings A and B, according to DIN 4270 are available
at the flywheel as useful output. In case of engines with rodiator (UkKV),
deduct the power consumed by the fan.

 Reference Conditions = Barometric pressure mm Hg 736
Intake-gir temperature o 20
Relative humidity % 60

The -indicated .Specioi Rating and the Automotive Rating uccﬁrding- to DIN
70 020 are available as useful output at the flywheel with +5% tolerance.

Reference Conditions = Barometric pressure mm_Hg 760
; Intake-air temperature oC 20

The data on fuel consumption are valid with +5% tolerance (without a rolerance
in the instance of the Special Rating and of the Automotive Rating) when using
a diesel fuel of a net calorific value of 10,000 kcal per kg minimum,

*"These data apply to engines with centrifugel governor and injection-timing device

*** This value varies with the actual oil pan

.
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Dimensions and weights
Dimensions, basic engine “Uk"
length
width
height
height, over center of crankshaft
Weight, basic engine "Uk", without
generator and starter motor, dry

Starter motor and generator

Tigthtening torques

Drar{kshofr;bearing bolts
Conrrecting-rod bearing bolts
Cylinder-head fixation bolts
Heater. plugs in cylinder head
Injector holder in cylinder head
Throuéh fitting on injector holder
Injector in injector holder
Precombustion chamber in cylinder head
Rocker-arm fixation nuts

Banjo fitting at injection pump
Ufiion nuts of delivery lines
Flywheel ‘fixation bolts

Vee-belt pulley on crankshaft
gray-iron pulley

light=metal pulley

mkp
mkp
mkp
mkp
mkp
mkp

mkp

mkp
mkp
mkp
mkp
mkp

mkp
mkp

abt 700
abt 515
abt 705
abt 490

abt 168
abt 17

3.75

7108

7108

15

2
4.5+0.%
2:5

5

18
12

All threads and the pertinent thrust faces should be clean and smooth. Use
engine oil for lubrication excepting the connecting-rod and cylinder-head
bolts which will employ graphite oil for lubrication, Different lubricants re=

quire substantially deviating torques.



