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"AIRCRAFT ENGINES

Minor 4-~II1
Minor 6-III
M 332
M 337

Description, servicing, maintenance.

Supplement No. 1

Definitive edition 1962

Instructions cﬁhcerning servicing of the engines installed in the
aircraft and of the engines put out of cperation.



INSTRUCTIONS CONCERNING SERVICING OF THE PISTON ENGINES INSTALLED IN THE
AIRCRAFT AND OF THE ENGINES PUT QUT OF OPERATION

Providing that the aircraft is temporarily put out of operation periodic
servicing should be carried out on the engines so that damages due to cor—
rogion are avoided.

In case the engine is to be stored for a longer period its preservation
should be carried out immediately. The proper procedure should be initiat-
ed within five hours of the last stopping of the engine., Care should be
taken that M18 oxr RPOl o0ils are used.

I. Preservation of the engine for a period of one week, which should be
initiated within 7 days of the last stopping of the engine,

1/ a/ Remove the sparking plugs and,working through the sparking plug open~
ings,inject about 100 cu. cm of waterless M18 aviation oil heated to
e temperature of 50 to 70(:into each cylinder msking use of a hand
primer. During this operatlon be sure the piston is at its bottom dead
centre, Following each injection be sure to rotate the engine ma-
nually through two turns and mind the ignition is off and the fuel
inlet c¢losed, so that an oil film is formed on the cylinder walls
and the 0il reaches as far as the valves. At the same time be sure,
working through the opening of the front cover plug,to inject the
M18 0il heated to a temperature of 50 to 70%C to the ball thrust
bearing and on the front part of the crankshaft. Replace the sparking
plugs.

b/ Plug the exhaust openings and the air inlet opening of the carbure-~
tor. Working on the M 332 and M 337 engines be sure to plug the air
inlet opening of the supercharger. To protect the engine cowling
from dust and to prevent water penetrating into the engine space be
suwre to install a clean dry protective cover,

c/ When proceeding with the preservation of the injection pumps be sure
to andhere to the Ko~7/62 instructions, item I, which were issued by
the pump producer /see enclosure No. l./.

2/ This preservation can be carried out three times in all with maximum
intervals of 7 days without previous starting of the engine, that is
after 2 or 3 weeks from the time the engine was last run.



II. Preservation for a period of 1 month with the engine installed in the
aircraft

1/ Regardless of how many hours are logged be sure to carry out an inspect-
ion corresponding in scope to the next periodic inspection as well as
the following operations:

a/ Before the final stopping of the engines let them operate at about
1200 rpm with the fuel inlet closed till all the fuel is sucked off
from the piping and from the carburetor or the injection pump. Pro-
viding that ethylised fuel has been made use of, it is absolutely ne~
cessary to allow the engine to operate for the last time for a period
of at least 10 minutes on LBZ 72 pure petrol with a 5 ¢ addition of
M 18 oil. The %emperature of the engine,prior to its stopping,will be
somewhere between 50 and 70C, '

b/ Drain all oil from both the engine and the tanks and be sure to replace
it with new, clean waterless mineral oil M18. After this do not forget
to turn through the engine several times.

¢/ Remove the sparking plugs and through the sparking plug openings inject
about 100 cg,, cm of M18 waterless aviation oil heated to a temperature
“of 50 to T0C into each cylinder using of a hand primer. During this
operation be sure the piston of the respective cylinder is at its botitom
dead centre. Following each injection be sure to rotate the engine ma-
nually through two turns, so that an oil film is formed on the cylinder
walls and the o0il reaches as far as the valves, Replace the sparking

pl'(Jgs.

Q/ After unscrewing the plugs at both the bearing front cover and from the
case cover front section be sure to injgct about. 1CO cu. cm of the M18
0il heated to a temperature of 50 to TOContc the thrust ball bearing
as well as onto +the crankshaft. Pollowing this operation replace the

plugs.

e/ To prevent oxidation be sure to coat with a slight layer of mixture of
the Mlg 0il with 3 per cent of ceresine, heated to a temperature of 90
to 100 Call unprotected metal surfaces on the engine face. Take care
to ;mevenf all electrical units and ignition conductors from coming
into contaet with the preservation mixture.

f/ Plug properl} the exhaust openings and the air inlet orifice of the
carburetor. Working with the M 332 and M 337 engines do not forget to
plug the air inlet of the supercharger as well, At the same time be
sure to plug the engine vent in the case upper cover and the vent tube
of the injection pump. Providing that a fixed propeller is made use of
be sure to protect the labyrinth packing of the front bearing with
the 2id of preservation grease. For preservation of the injection pump
be sure to adhere to para. II of the Ko-7/62 instructions.



g/ To protect the engine cowling from dust or to prevent water from
entering the engine space be sure to install a clean dry protective
COoVvVel.

h/ The validitycfthe prescribed operations is determined in terms of
hours logged from the last engine testing providing that in the
previous operation the engine was not laid off for a period of more
than T days.

2/ This preservation can be carried out three times in all, however for the
second and third time without the operations as given in para. 1/ a/
and b/-

3/ A preservation for a period of three months can be made use of in place
of three preservations for a period of one month,

III. Preservation of the engine installed in the aircraft for a period of
three months

1/ Regardlessof lowmany hwurs are logged be sure o carry out an inspection
of the aircraft and of the engines corresponding in scope to the next
periodic inspection as well as the following jobs:

Before the last stopping of the engines let them operate at about
1200 rpm with the fuel inlet closed till all the fuel is sucked from
the piping and from the carburetor or injection pump. Providing that
ethylised fuel has been used,it is absolutely necessary to allow the
engine to operate for the last time for a period of 10 minutes on
the LBZ T2 pure petrol with a 5 per cent addition of the M18 cil. The
temperature of the engine, prior to its stopping,will be somewhere
between 50 and TO €.

2/ Drain all oil from the engine as well as from the tanks and remove the
sparking plugse.

3/ While rotating the engime fill the engine crankcase with a preservation
mixture of gheeMIS 0il and 3 per cent of ceresine. heated to a temperature
of 60 to 70 C,through the hole of the front cover. Mind that the preser—
vation mixture is properly dewatered prior to its application. For
removing water content be sure to heat the 0il to temperature of 110 to
120 C until foam no longer appears.

4/ After flooding the entire space of the engine crankcase drain all pre—
gervation mixture.



5/

6/

1/

8/

|
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Remove the sparking plugs and. working through the sparking plug open-
ings, inject about 100 cu. om of the M18 aviation o0il heated to a
temperature of 50 to T0C into each cylinder using a hand primer,
During this operation be sure the piston of the respective cylinder is
at its bottom dead centre, Following each injection be sure to rotate
the engine manually through two turns so that an oil film is formed on
the cylinder walls and the o0il reaches as far as the valves., Replace
the sparking plugs.

In place of the sparking plugs, plugs with silicagel crystale should
be insgtalled.

Prior to application of the preservation layer on the engine outer sur-
face be sure to service the following accessories:

a/ Ignition magnetos:s making use of adhesive tape blind all vent open-
ings of both ignition magnetos so that the preservation agent is
prevented from entering into the magneto inside space. On the Scin-
tilla magneto there are 7 such openings in all /magneto with clutch/,
while on the Palax magneto /less clutch/ there are 10 openings /4 on
the body and 6 on the cover/.

After this be sure to wrap carefully both magnetos into paraffin
paper or in a covering made of PVC and secure properly with the
aid of a cord.

b/ Injection pumps preservation should be carried out according to para
III of the Ko-7/62 instructions /see enclosure 1/.

c/ Hydraulic pump: be sure this pump is completely filled with AMG1O
er LT CIA oil,

d/ Starter motor: be sure to wrap the starter motor in parraffin paper
or in a cover made of PVC and secure properly with the aid of a
corde.

e/ Ignition harness, regulating sir hose, rubber-made parts on the
engine surface etc, should be protected from the preservation
agent with the aid of PVC tape. Do not forget to coat the ignit-
ion conductor contacts with a slight layer of grease.

Clean properly the engine outer surfaces and be sure to plug all
openings makiné use of proper plugs or covers /exhaust tubes, carbure-
tor air inlet, supercharger air inlet, cooling air inletof the dynamo,
engine vent in the case upper cover etc./.

After this be sure to preserve the engine - outer surfaces by spraying
on a elight layer of preservation mixture heated to a temperature of

90 to 100C The preservation mixture contains M18 o0il and 3 per cent

of ceresine.
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9/ To preserve the sparking plugs immerse them into a mixture of LBZ T2
petrol and 5 per cent of the M18 cil and then be sure %o wrap them in
raraffin paper.

10/ When stored for a longer period, following expiration of the 3 months
preservation, this preservation procedure may be carried out once more,
however after previous removal of the preservation coating and without
the necessity of starting the engine.

11/ Following a period of 6 months from the application of the first preserva-
tion layer, the following measures should be carried out:

a/ Inspect all engine surfaces for proper preservation layer and
ingpect for any signs of corrosion, If detected,be sure to remove
them,

b/ Only in exceptional cases be sure to inspect the engine inside after
previougly removing the upper covers This operation should be entrus—
ted 10 a skilled workman only and permission is required for it from
the manufacturer.

c/ Following mutual agreement inspect all arms of the crankshaft, while
rotating the shaft manually, as well as all steel-made parts within
$he engine case for good condition /bolts and nuts of the connecting
rods, main bolts of the bearing covers, drive gears, supercharger
coupling, front thrust bearing and if necessary, the gamshaft/.

4/ Providing a sign of slight corrosion has been detected, remove it by
washing with kerosene or with the aid of fine lapping paper. Clean
all polisghed spots thoroughly.

e/ Corrosion signs or spots of greater depth which camnot be removed
with the aid of lapping paper, are not permissibley when detectedy
inspection of the engine should be carried out.

f/ Inspect the engine for good condition and then be sure to carry out
all jobs as given in para.IIIl up to the removal of the preservation
coating as given in para.V, page T «

IV. Instructions for engines to be put out of operation for a period of
12 months.

a/ Remove the engine from the aircarft and carry out a partial overhaul
according to the instructions in the servicing manual of the respective
engine either at the manufacturer s or at the operator s.

b/ Providing a decision is made to store the engine for a langer period,
preservation of the engine should be carried out following special
instructions of the cwstomer.
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V. Servicing of the engine prior to retuming the aircraft into service

The range of work carried out on the aircraft put back into service depends
on the storage period and on the preservation method.

1/ On engines which were not preserved with a ceresine preservation mixture
the following measures, including those given in the servicing manual
for preflight inspection, should be carried out:

a/

v/

Remove all protective covers, all plugs and other anticorrosion pro-
tections /sacks containing silicagel crystals ets./.
Clean engine surface of grease,

Remove the rocker arm covers /on the M4~III and M6-III engines/ and
£ill with M18 mineral aviation oil.

Remove one sparking plug from each cylinder and through the sparking
plug opening inject gbout 100 cus  cm of MlB‘oil,heated to a tempe=—
rature of 85 to 100 C,into each cylinder using a hand primer.
During this operation be sure the piston of the respective cylinder
is at its bottom dead centre, that is near the crankshaft. Following
each injection be sure to rotate the engine manually through two
turns so that an oil film is formed on the cylinder walls and the
0il reaches as far as the valves. Replace the sparking plugs.

2/ Working on the engine which was preserved with a preservation mixture
containing ceresine /the engine was stored for a period of more than
three months/;the following jobs should be carried out in addition

to

1/

2/

the prescribed servicing as given in the servicing manuals

Remove all protective covers, all plugs and covers /Do not remove,
however, protective paper from flexible hoses and protective covers
from electrical units and from conductors/.

Remove plugs containing silicagel crystals and replace by techno-
logical sparking plugs.

Making use of a ground heating unit allow the engine to warm thorough-—
ly /avoid heating the electrical units and the hoses/ so that the
preservation layer is removed from both outer and inner parts of the
engine, To remeve the remaining traces of preservation coating use
soft brushes and clean rags dipped in LBZ T2 petrol. During this
operation bé sure to protect all electrical conductors as well as

all electrical units from damage due to petrol or preservation grease.

Note: Care should be paid that the outlet air temperagure of the
ground heating unit is maintained at 110 to 140 C.

4/ Working on the M4-III and M6~-III engines remove the rocker arm covers,

drain o0ld oil and replace by new, M18 mineral oil. Disconnect
preheaging and ringe with the M18 oil heated to a temperature of 85
to 100 C.
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6/

1/

8/

9/

10/

11/
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Working on the M 332 and M 337 engines remove the plugs on the cam
case and be sure to inject into the entire space M18 mineral oil,
heated to a temperature of 85 to 100° C,so that all hardened rests
of ceresine are removed. Do not forget to inject oil into the inside
of the supercharger /working from the inlet side/.

Remove one technological sparking plug from each cylinder and work-
ing through the opening inject about 100 cus cm of the M18 pure
mineral oil,heated to a temperature of 85 to 100° Cyinto each cylinder
using a hand primer. During this operation be sure the piston of the
respective cylinder is at its bottom dead cenire, that is near the
crankshaft. Following each injection be sure to rotate the engine
manually through two turns so that an oil film is formed on the
cylinder walls and the oil reaches as far as the valves. The iden-
tical proceduie should be adopted when removing the technological
plugs from the other side.

To remove the ingide preservation coating proceed as follows:

a/ Remove the covers from the exhausts, remove the screw with filter
from the 0il collector piping on the engine rear lower side and
open the preheater flap of the carburetor fon the M6-III and
M4-III engines/.

b/ Remove tape from the inlet piping drain tube end and be sure to
warm the tubeusing the ground heating unit so that the preservation
mixture is allowed to drain fon the M4-III and M6-III engines/.

c/ After draining the preservation mixture from the engine, rotate
the engine through the cranksghaft.

d/ Rinse the cylinder combustion spaces with pure petrol and then
set the piston in eaech cylinder to its top dead centre.

Digconnect in two spots the hose connecting the oil pump outlet
with the union of the pressure transmitter and fill with transformer
oil. After this do not forget to comnnect the hose to the oil pump
outlet,

Working through the vent opening on the upper cover, rinse tge engine
orankcase with M18 oil,heated to a temperature of 85 to 100 C,.
g0 that all traces of preservation mixture are removed.

Mind that the preservation coating is remeved from the engines just
prior to their returning into service.

To remove the preservation mixture, the engine should be allowed to
warm with a ground heating unit and the mixgure to drain. The tempe-
rature of the warm air should be 110 to 140 C. Prior to warming
the engine be sure to remove the technological plugs and, while ro-
tating the engine manually, allow the preservation mixture to drain.
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12/ After proper rinsing and inspection replace the sparking plugs and
the filters.

13/ Remove protective covers from the conductors, inspect the conductor
terminals for good condition and install cn the sparking plugs.

14/ Remove plugs of the carburetor jets and by operating the hand pump
overflow /from the auxiliary tank/ the float chambers with fuel.

15/ Install the engine cowling front section and connect the leather
cup with the carburetor inlet piping.

16/ Disconnect the hose from the o0il pump inlet, fill with warm engine
0il and replace,

17/ Fill proper quantity of warm M18 oil /the temperature should be 85
to 100 €/ into the oil tank.

18/ Rotate the propeller several times in a clockwise direction so that
the o0il pump is operating,

19/ Start the engine and allow it to operate for a period of 20 to 30
minutes, first at 800-900 rpm and then raise the speed to 1000 -
- 1500 rpm /according %o the type of engine/. Be sure to warm the
enging properly /the 0il inlet temperature should be at least 40
to 50 C and the outlet temperature should be at least 60 to TO Co/

20/ Following stopping of the engine be sure to properly drain the oil
contaminated with remains of the preservation mixture from the oil
tank, oil pump inlet hose, and engine crankcasey for this be sure
to remove the screw with screen filter from the oil drain piping.
Prior to reinstallation be sure to rinse carefully the filters and
the screens.

21/ Ifan autmmati vale is installed /M4-III and M6-III merobatic engines/
wash it poperly in petrol and prior to reinstallation inspect it for
good condition.

22/ Remove the magneto covers, remove the preservation mixture and using
a soft brush dipped in tetrachlore or in LBZ petrol wash the contacts.
After this blow with dry compressed air and reinstall the covers.

23/ Fill oil into the tanks /see items 17/, 18/ and 19/ of these instruc-
tions/. Following the respective insgtructions prepare the aircraft
operational and flight-test in horizontal configuration. After the
flight test check o0il in the tank. If foam is detected replace by
new o%l. Wash all filters. The inlet o0il temperature should be 55
to 65 C. To test the engine for proper operation and functioning
a test in flight is required.

24/ After the first test flight drain all oil, wash the 0il tank /see
item 20/ and then refill with new M18 pure oil.
Further be sure to proceed as given in the instructions concerning
operations required for returning the aircraft to service.



Conclusion:
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All preservations, represervations and inspections of s
the engine should be entered into the engine log book
with the date and signature of those concerned.

These instructions supplement the original instructions
No. P 55.32 which are cancelled ¢n +the publication
date of these ingtructions as regarde piston engines,
while for the other engines where this instruction is
followed,its validity is unaffected.,



Enclosure No. 1.
Ko - T/62.

Instructions concerning preservation of the LUN 5151 and LUN 5152 injection

pumps during their storage.

A. Preservation

Providing the aircraft is temporarily taken out of gervice, periodic
servicing of the injection pumps should be carried out so as to prevent
their damage due to corrosion.

In case the engine with installed injection pump will be taken out of
service for a longer period, preservation corresponding to that periocd
should be carried out within 5 hours from the last stopping of the en~
gine.

For preservation M18 or RPOl oil should be used.

I. Preservation of the injection pump for a period of 1 week.

Preservation of the injection pump for a period of onre week should
be carried out simultaneously with the engine preservation /for a
period of one week/, however,after completion of its inspection.
In addition to this the following operations should be carried out:

a/ Remove the RH side plug provided with a thread of M18x1l.5 and
working through the opening,inject about 150 cu. cm of pure en-
gine o0il heated to a temperature of 50 to 70 C using a hand
primeg,until 0il starts flowing out of the side opening.

b/ Replace the plug, cover the vent of the LH side plug as well as
the vent hose of the float chamber.

As in the case of the enginey this preservation can be carried out
three times in all, that is after one, two, and three weeks from
the last stopping of the engine. -

II. Preservation of the injection pump for a period of 1 month,

Preservation of the injection pump for a period of 1 month should
be carried out simultanecusly with the engine preservation /for a
period of 1 month/, however, after completion of its inspection,

a/ Remove both side plugs of the injection pump, the plug at the
bottom of the injection pump front section, and drain the oil.
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b/ Using a band primer splash the entire space of the injection pump
front section with nonethylised petrol.

c/ Replace the plug in the RH side of the injection pump.

d/ Into the LH side install an auxiliary plug with a thread of N18x1,5
and with a rubber passage piece. Working through the passage piece.
insgert a steel tube into the injection pump space and be sure the
tube end reaches as far as the upper wall of the injection pump
hollow. -

e/ Working through the opening,force into the injection pump a mixture
of pure ocil gith 3 per cent of ceresine, heated to a temperature
of 90 to 100 C,until oil starts flowing out of the "S" shaped tube
installed in the side auxiliary plug.

f/ After filling the box be sure to rotate the engine trough two turns
with the aid of the propeller. During this operation be sure the
correction lever is in the+ posgition.

g/ Drain oil from the injection pump through the bottom opening and
remove the auxiliary plug with the itube from the LH side.

h/ Install all plugs. Do not forget tc blind the LH side plug pro-
vided with a vent opening.

i/ Blind the vent hose of the float chamber.

This preservation can be carried out three times in all,simultaneously
with the engine preservation /for 1 month/.

III.

Iv.

V.

Pregervation of the injection pump for a period of 3 months.

Indentical procedure ag when carrying out preservation of the inject-
ion pump for a period of 1 month should be adopted when proceeding
with preservation for a period of 3 months. This operation should be
carried out simultaneougly with preservation of the engine for a
periocd of 3 months,

If the injection pump is to be stored for a longer period.the preser-
vation can be carried out once again after 3 months, however, only when
it has been previously depreserved, that is following warming of the
injection pump surface with warm air, See item B.

&

After 6 months from the first preservation the following measures

should be carried out:

a/ Inspect all injection surfaces for proper preservation coat.

b/ If any signs of preservation coat damage are detected, be sure to
renew it.

Pregervation for a period of one year ghould be carried out according

to instructions given in the technical specifications of the injection

UMP e
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B. Servicing of the injection pump prior to returning the aircraft to
gervice.

Servicing of the injection pump when the aircraft is returned to service

should be carried out simultaneously with servicing of the engine. Scope

of work is dependent on the storage period and on the method of Preserva~
tiono

a/ Providing oil has been used for preservation, removal of preservation
coating should be carried out by washing with the aid of petrol or by
blowing with warm air.

b/ If a mixture of o0il and ceresine has been used for preservation inside
as well, this should be removed as follows:

1/ Remove plugs from the vent hose of the float chamber and the rlug
from the injection pump side vent.

2/ Remove both side plugs and the plug from the injection pump bottom.

3/ Warm the injectionopump surface with warm air /heated tc a tempera~
ture of 110 to 140 C /so that all the preservation mixture is
allowed to flow out of the injection pump space. Instead of heating
with warm air, wash the inside details of the injection pump with
pure mineral oil heated to a temperature of 85 {0 100 C so that
all traces of ceresine are removed.

4/ Replace and lock the lower plug provided with s thread of M8xl,

5/ Inject about 200 cu. cm of M18 pure oil into the injection pump
space,

6/ Replace both side plugs provided with a thread of M18x1.5.

Removal of the preservation coat should be carried out immediately before
Placing the injection pump int® service.

All the given preservations and represervations should be entered into
the injection pump log book together with the date and signature of
those concerned and of the producer s representative.

These instructions suplement the Ko—2/62 instructiens concerning preserva-
tion which are cancelled on the publication date of these instructions.
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Draft of the auxiliary plug with steel made vent tubes

-4 (OLE GUM. KROUZKY )

~4 AQWQMMIURMMMWﬂmwg
~L [ SELOY LA BAGUE CAOUTL

~ 4 (OEM GUMMIRING ANZYPASSEN)

-4 (SECON 4NILO DE COMA

-4 (COMACKHO PEINHOBONY kansyy)

[ A
PONSTIT DRCIKY
LOCKED BY CENTRE ~PUNCHES
FREINER AU POINTEAY
DURCH KORNER ZU SICHERN
ASECURAR POR PUNZONADO
JAKOHTPHTSL KEPHOBKOMN

Br:0Y

~50

¢4

Note: For auxiliary plug a modified Dwge No. Yh~158 or Yh~160 plug should
be used.



