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LYCOMING OPERATOR'S MANUAL

ATTENTION

OWNERS, OPERATORS AND
MAINTENANCE PERSONNEL

This operator's manual contains a description of the engine, its
specifications, and detailed information on how to operste and maintain
it. Such maintenance procedures that may be required in comjunction
with periodic inspections are also included. This manual is intended for
use by owners, pilots and maintenance persoanel responsible for care of
Avco Lycoming powered aircraft. Modifications and repair procedures
are contained in Aveo Lycoming overhaul manuals; maintenance person-
ned should refer to these for such procedures,

SAFETY WARNING

Neglecting to follow the operating instructions and to carry out
periodic maintenance procedures can result in poor engine performance
and power loss. Also, if power and speed limitations specified in this
manual are exceeded, for any reason; damage to the engine and personal
injury can happen. Consult your local FAA approved maintenance facili-
ty.

SERVICE BULLETINS, INSTRUCTIONS AND LETTERS

Although the information contained in this manual is up-todate at
time of publication, users are urged to keep abreast of later information
through Aveo Lycoming Service Bulletins, Instructions and Service Let-
ters which are available from all Aveo Lycoming distributors or from the
factory by subscription. Consult the latest edition of Service Letter No,
L114 for subscription information.

SPECIAL NOTE

The illustrations, pictures and droswings shown in this publication are
typical of the subject matter they portray; in ro instance are they to be
interpreted as examples of any specific engine, equipment or part
thervof.



TEXTRON LYCOMING OPERATOR’S MANUAL

IMPORTANT SAFETY NOTICE

Proper service and repair is essential to increase the safe, reliable
operation of all aircraft engines. The service procedures recommended
by Textron Lycoming are effective meothods for performing service
operations. Some of these service operations require the use of tools
specially designed for the task, These special tools must be used when
and as recommended,

[t is important to note that most Textron Lycoming publications con
tain various Warnings and Cautions which must be carcfully read in
ordwtominimiu&od&ofmuliqjuryathmolimpmpam
vice methods that may damage the engine or render it unsafe.

It is also important to understand that these Warnings and Cautions
are not all inclusive, Textron Lycoming could mot possibly know,
evaluate or advise the service trade of all conceivable ways in which ser-
vice might be done or of the possible hazardous consequences that may
be involved. Acardingly, anyone who uses a service procedure must first
satisfy themselves thoroughly that neither their safety nor aircraft safe-
Ly will be jeopardized by the service procedure they select.
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DESCRIPTION
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LYCOMING OPERATOR’S MANUAL
0-235 AND 0-290 SERIES SECTION 1

SECTION 1
DESCRIPTION

The Aveo Lycoming 0-2356 series, 0-290-D series and 0-290-D2 series
engines are four cylinder, direct drive, horizontally opposed, wet sump,
air<ooled models,

In referring to the location of the various engine components,the parts
mdsaibzintbdrnhdmhbwthamgimuimusmm
tional airframes. Thus the power take-off end is considered the front and
the accessory drive section the rear. The sump section is considered the
bottom and the opposite side of the engine where the shroud tubes are
wummmmwmmauﬁmwdmmm
made with the observer facing the rear of the engine. Thus the front
cylinder on the left bank is number 2 and the rear cylinder is number 4.
The front cylinder on the right bank is number 1 and the rear cylinder is
number 3. The direction of rotation for sccessory drives is determined by
the observer facing the drive pad. The direction of rotation of the
crankshaft, viewed from the accessory end of the engine is clockwise,

Cylinders - The cylinders are of conventional air<ooled construction
with the two major parts, head and barrel, screwed and shrunk 1
The beads are made from an aluminum alloy casting with a fully machin-
nickel molybdenum orgings wi integral cooling are
ground and honed o a specified finish,

The valve rocker shaft bearing supports and the rocker box housing
are cast integrally with the head. The valves are cooled by means of fins
which completely surround the ares of the exhaust valve and portions of
the intake valves. Valve guides and valve seats are shrunk into machin
od recesses in the head.

Valve Operating Mechanism - The valve opera mechaniam is located

on the top side. The camshaft is located to and above the

crankshaft and operates in aluminum bearings. The camshaft in turn sc-

tuntes the valves by means of tappets. The valve rockers are

w floating, stoel shafts. The valve springs bear against hardened
seals.

1-1



LYCOMING OPERATOR'S MANUAL
SECTION1 0-235 AND 0-290 SERIES
NOTE

Hydraulic tappets which automatically heep the valve clearance ot zero
are employed on the 020002 series engines while solid tappets are
employed on the 0-235 and 0-290-D serier. Proper valve clearance on the
latter models is maintained by means of an adjusting screw located in
the valve rocker.

msm-uummmmwmmmmu
ing surfaces are nitride hardened. The expansion plug in the
ft must be removed on those models employing a two position

hydro control or variable pitch propeller.

Crankcase - Crunkcase assembly consists of two reinforced aluminum
mmmm.zunmmammmw

by bolts and nuts. The mating surfaces of the crankcase are
joined without the use of & gasket, and main bearing bores are machined
for use of precision type main bearing inserts,

il « Incorporates an oil suction screen, carburetor mounting pad,
the riser and intake pipe connections. The fuel-air mixture, as it

passes
the riser.

noﬂmﬂnmmmmplowdmdlpwn In addition, the 0-235
series employs an ol scraper ring below the piston pin. The piston pin is
of the full floating type with a plug located st each end to prevent the pin
from touching the cylinder wall

Accessory Housing - Made from an aluminum and is fastened to
the rear of the crankcase and the top rear of the ofl sump. It forms a
housing for the oil pump and the various accessory drives.

Gears - Are of the conventional Lype and precision machined, hardened
mhmnmukmduﬁdmwmqmlm



LYCOMING OPERATOR'S MANUAL
0-Z35 AND 0-29%0 SERIES SECTION 1

Cooling System - These engines are designed ta he conled by air pressure
actuated by the forward speed of the aircraft, Close fitting haffles build
up a pressure and force the air through the cylinder fins. The air is then
exhausted through gills or sugmentor tubes usually located at the rear
of the cowling.

Lubrication System - The full pressure wet sump lubrication system is
sctuated by an impeller type oil pump contained within the accessory
housing.

Induction System - These engines are equipped with either of two
Marvel Schebler carburetors, MAJA or MA-IJSPA. See Table 1 for
model application. Both carburetors are of the single barrel float type
and are equipped with manual mixture control and “idle cutoff”, Par-
ticularly good distribution of the fuelair mixture to each cylinder is ob-
tained from the center zone induction system, which is integral with the
sump and is submerged in oil, insuring & more uniform vaporization of
fuel and aiding in cooling the oil in the sump. From the riser the fuel-air
mixture is distributed to each cylinder by individual intake pipes.

Ignition System - Dual ignition is furnished by two magnetos. Consult

Table 1 for proper model application. Depending on installation the igni-
tion wiring ia 3o arranged as shown in either figure 51, 5-2 or 5-3.

13



LYCOMING OPERATOR'S MANUAL

TABLE ]
MODEL APPLICATION
Propelier
Magneto Carburetor Flange
Specification
Model Left Right Modified)
O-2.C SALN-21 SALN-2)  MASA or SPA ASI272
O'Ml.'s.o
F1.G) SILN-21  SALN2 MAJA or 3PA ASI2T2
0-235CIB-E1B,
F18,.G1B SALN-200 S4LN204 MA3A or-3PA  ASI2N2
O-235C2A,E2ZA FIA.
G2A KA A S4LN21 SAIN20  MAJA or APA ASL271
O235L2ZA® NZA®-P2A® S4LN21  SILN20  MA-JA or OPA ASI274
or
SALN-204
0-236M1* SALN-2I SHLN20  MAIAGPA AS127-2
ot
S4LN-204

O-235-C28, E2B, F218,

4128, K28 J2B SALN-1227 SALN-1209 MASA or APA AS-137-)
0O-235-C2C, H2C 4351 4250 MA3A or 3PA  AS-127-)
O235.K20 4352 4250 MA3A or 3PA  AS-127-)

or
4252
0-235-1.2C, -N2C** 4252 4250 MA3A or 3PA AS12T)
or or
4281 4251
O-200-D SALN21 SULN20 MA-ISPA AS1272
O-200-D2 SELNZ1I SULN-20 MASISPA AS1272
O-200-12A SEALN21 SULN-20 MAAISPA AS127-2
0-200-D28 SALN-21  S4LN-20  MAJISPA ASI27-2
O-200-12C SALN-200  S4LN-204 MA3SPA AS127-2

¢ OZISLIA, ML, -N2ZA, -P2A may have two (2) SILN-2] magnetos as

gtk

o (-235-L2C, -N2C may have two (2] 4252 magnetos as optional equipewnt.

14
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LYCOMING OPERATOR'S MANUAL

SECTIONZ2 0-235 AND 0-290 SERIES
SPECIFICATIONS
0-235 SERIES
*CE C1C -FGJ N-P
FAA I:m Certificate 223 223 223 223
Take-off er 115 1156 125 116
Rated Jowm 115 108 125 116
Rated RPM 2800 2600 2800 2550
Bore, inches 4.375 4375 4.375 4375
Stroke, inches 3.875 3875 3875 3875
Displacement, cu, in, 233.3 233.3 2333 2333
Compression ratio 6.60:1 6.75:1 9.7:1 8.1:1
Prop. drive ratio 1 i:1 1:1 121
. driven rotation
from rear) Clockwise Clockwise Clockwise Clockwise
Firing ordors 1-3-24 1-3-2-4 1:324 1-3-2+4
S;f cccurs, BTC 2 25* 25 200
Rocker clearance, cold 007009  007/.000 007,009 007,009
* - 0-235-C1 has provision for two position prop. control valve,
-K-L-M -H ‘K2C
FAA Certificate 223 223 223
Takeoff 118 116 118
Tokeoff RPM zﬁ)g 2?88 2??2
Rated RPM 2800 2600 2700
Bore, inches 4375 4376 4.375
Stroke, inches : 3875 ggg %‘Jg
Displacement, cu, in. 233.3 X .
Compression ratio 8.5:1 6.75:1 8.5:1
Prop. drive ratio 1:1 11 1:1
Prop. drive rotation
(viewed from rear) Clockwise Clockwise Clockwise
orders 1-3-24 1-3-24 1-3-2-4
occurs, BTC 200 25" 20
Rocker clearance,
007,008 007,009 007,009
NOTE
Engine models are according to their basic series. Any
mmo that varies inm wiuin?urin is listed separately.
Spark advance is also found on name plate.

21



LYCOMING OPERATOR'S MANUAL

0235 AND 0-200 SERIES SECTION2
SPECIFICATIONS
0-290 SERIES
’D 'm 'mao
‘D2A D2C
FAA Certificate 229 229 229
f 130 140 140
Takeoff RPM 2800 2800 2800
Rated horsepower 125 135 136
Rated RPM 2600 2600 2600
Bore, inches 4875 4875 4875
Stroke, inches 3.875 3875 3876
Displacement, cubic in. 289.0 289.0 289.0
Compression ratio 6.50:1 7.50:1 7.00:
Propelier drive ratio B 1:1 i1
driven rotation
{viewed from rear) Clockwise  Clockwise  Clockwise
order 1324 1924 1324
occurs, BTC 28 18* 25
alve rocker clearance
(hyd. tappets collapsed) 028080 028080
Valve rocker clearance
(cold) 0071008
Accessory Drive Drive Ratio *Direction of Rotation
Starter 13.586:1 CounterClockwise
Generator 1.910:1 Clockwise
Generator (Optional) 2.500:1 Clockwise
Alternator 3.250:1 Clockwise
Vacuum Pump 1.300:1 Counter-Clockwise
Hydraulic Pump 1.300:1 CounterClockwise
Tachometer 0.500:1 Clockwise
moto 1.000:1 Clockwise
Pump 0.500:1 Plunger Operated
Prop. Governor 0.866:1 Clockwise
AN Drive 1.000:1 CounterClockwise



LYCOMING OPERATOR'S MANUAL
SECTION 2 0-235 AND 0-290 SERIES

ALTERNATE POWER RATINGS
0235 SERIES

0-235C2C. ...... . ... 100 hp/2400 rpm
O-235-H2C . AR A e 100 hp/2400 rpen

0-235-1L Series Y S ... 105 hp/2400 rpm
110 hp/2550 rpm
112 hp/2600 rpm
1156 hp/2700 rpm

O236:M Series QL R 106 hp/2400 rpm
110 hp/2550 rpm
112 by 2500 rpm
115 hp/2700 rpm

0-2356-N Series NTRR B 103 hp/2400 rpen
108 hp/2650 rpm
110 hp/2600 rpm
113 hpi2700 rpem

0-235'P Series Ty v 1038 hp'2400 rpm
110 hp/2600 rpm
113 hp/2700 rpm



LYCOMING OPERATOR'S MANUAL

SECTION 2 0-235 AND 0-290 SERIES
DETAIL WEIGHTS

1. STANDARD ENGINE (Average)

MODEL

0-235C 240.00 Ibs
0-235C1B. . 241.00 Ibs
0-236-C1, -C2A. . . . 242.00 lbs
0-235-C1C, -C2B, H2C. ..., 243.00 Ivs,
DRI vt nw e e ey AR SRR AR N e B 244.00 Jbs
0-235-K2C,-L2C.. .. ......... 248.00 Ibs
0-235-E1B, -F1B, -N2C 249.00 Ibs,
O236-E2A, -F2A .. 250.00 Ibs
0-235-F2B....... 251.00 lbs
0-235-K2A, 1L2A. 252.00 Ibs
0-236-N2A. . .. ... AP O SRS R - S X 252,00 Ibs
0-235-G1, -GRA.-J!A-KzB.‘... s awa vaddal wa a 253.00 Ibs
0-236-M1, ‘P2A. A 2565.00 Ibs
0-200-D. 260.00 Tbs
O-MDZA. D?C 264.00 Ibs
O0-200D2B. . ... .. 265.00 Ibs.

24
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OPERATING INSTRUCTIONS
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LYCOMING OPERATOR’'S MANUAL
0-Z35 AND 0-29%0 SERIES SECTION3

SECTION 3

OPERATING INSTRUCTIONS

I. GENERAL. Close adherence to these instructions \nllruy con-
tribute to long life, economy and satisfactory operstion of the engine.

NOTE

YOUR ATTENTION IS DIRECTED IN PARTICULAR TO THE
WARRANTIES THAT APPEAR IN THE FRONT OF THIS
MANUAL REGARDING ENGINE SPEED, THE USE OF
SPECIFIED FUELS AND LUBRICANTS, REPAIRS AND
ALTERATIONS. PERHAPS NO OTHER ITEM OF ENGINE
OPERATION AND MAINTENANCE CONTRIBUTES QUITE SO
MUCH TO SATISFACTORY PERFORMANCE AND LONGLIFE AS
THE CONSTANT USE OF CORRECT GRADES OF FUEL AND 0OIL,
CORRECT ENGINE TIMING, AND FLYING THE AIRPLANE AT
ALL TIMES WITHIN THE SPEED AND POWER RANGE
SPECIFIED FOR THE ENGINE. DO NOT FORGET THAT VIOLA-
TION OF THE OPERATION AND MAINTENANCE SPECIFICA-
TIONS FOR YOUR ENGINE WILL NOT ONLY VOID YOUR WAR-
RANTY BUT WILL SHORTEN THE LIFE OF YOUR ENGINE
AFTER ITS WARRANTY PERIOD HAS PASSED.

New engines have been carefully rum-in by Aveo Lycoming and
therefore no further break-in is necessary insofar as operation is concern-
od: however, new or newly overhauled engines should be operated using
only the lubricating oils recommended in the latest edition of Service In-
struction No. 1014,

NOTE

Cruising should be done at 65% to 75% power until a total of 50 howrs has

sccumulated or oil consumption Aas stabilized. This (s tu (nsure proper

seating of the rings and is applicable to new engines, and engines in ser

vice following cylinder replacement or top overhawl at ome of more
re

The minimum fuel octane rating is listed in the Flight Chart, Part 8 of
this section. Under no circumstances should fuel of a lower octane rating
or automotive (regardiess of octane rating) be used.

1



LYCOMING OPERATOR'S MANUAL

SECTION3 0-235 AND 0-200 SERIES
2 PRESTARTING ITEMS OF MAINTENANCE. Before starting the
adrcraft engine for the first flight of the day, there are several items of
maintenance inspection that should be performed. These are described in

Section 4 under Daily Pre-Flight Inspection, They must be observed
before the engine is started.

8 STARTING PROCEDURE.
a. Perform pre-flight inspection.
b. Head airplane into wind.
¢. Lock wheels by either wheel brakes or chocks.
d. Set carburetor beat control in “cold” position,
o. Set propeller governor (if applicable) in “Full RPM™ position.
f. Turn fuel valve to “on™ position.
g Set throttle at 1/4 travel
h. Move mixture control to “Full Rich™.

sbn'&dmnmmuwm.mqmwu
engine may be primed with | to 3 strokes of the priming pump.

k. Set magneto selector switch. Consult airframe manufacturer’s
handbook for correct position.

. Engage starter.
m. When engine fires, place magneto switch in “Both"™ position.

n. Check oll preasure gage. If ol pressure is not indicated within thirty
seconds, stop engine and determine trouble.
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4. COLD WEATHER STARTING. Dunn{uumcoid weather, it may
be necessary to preheat the engine and oil before starting.

5 GROUND RUNNING AND WARM-UP. Subject are air
pressure cooled and depend on the forward movement of the alrcraft to
maintain proper cooling. Particular care is necessary, therefore, when
operating these engines on the ground. To prevent overheating, it is
recommended that the following procedures be observed.

NOTE

Anry ground check that requires full throttle operation must be limited to
three minutes, or less if the indicated cylinder head temperature exceeds
the maximum as stated in this manual

u. Head the aircraft into the wind,

b. If a controllable pitch propeller is installed, operated the engine on
the ground only with the propeller in minimum bisde angle setting,

c. Leave the mixture control in “Full Rich™.

d. Avoid prolonged idling at low RPM as this practice may result in
fouled plugs, Limit ground running to minimum time necessary to
warm engine for take-off.

¢. Use of the carburetor air heat on the ground must be held to an ab-
solute minimum. On some installations the air doss not pass through
the air filter and dirt and foreign substances can be taken into the
engine with the resultant cylinder and piston ring wear. Carburetor air
hutlbtml:lbeuudondlemndody to make certain it is function-
Ing properly.

6 CHECKS BEFORE TAKE-OFF.
8. Warm up as directed above,

b. Check both cil temperature and oil pressure.

¢. Set carburetor air heat control for “full heat” to check operation,
Loss of manifold pressure or RPM {or both), depending on whether o
fixed pitch or controlisble pitch propeller is installed on the aircraft,
will result if the control is working properly. Return control to “cold"
position after check.
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SECTION3 0-Z35 AND 0-290 SERIES
d A magneto check is important, Additional factors, other then
the ignition affoct magneto = magneto drop-off They are

pitch mix lmpomm
u.:f"m engine runs smoothly becau is affected by
vwblunudabomuahmmw in accordance with the
following procedures:
(1) Controllable Pitch Propeiler |:qnlh' in mindmum putch
mmmmwmusow as indicated

&X{Mﬁ” Mixmnoootrolchouldbolntho
posi these

thﬂgmuoa-ymu\d
work harder because lho‘g:- nth
Under these conditions, igni m exist,
Magneto checks at low power settings will imbauful-dr
distribution quality.

NOTE

Aircraft that are equipped with fixd p(tcll propellers, or not aqutpp:d
with monifold p n?;un gage, ua%ao drop-off with
operating af opprvxam:dy 1500 M L2000

7. OPERATION IN FLIGHT.

A. See airframe manufacturer’s instructions for correct manifold
pressure for power settings.

EMM&:mlmmuhoudun lmmﬂ -air mixture during

procedares describod in this

engines, hwmwumwmw
excessive fuel consumption and reducing putz
replacement. It is therefore recommended that operators of all Aveo
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Lycoming aircraft utilize the instructions in this publica-
tion any time the fuel-air mixture is adjusted during flight.

LEANING PRECAUTIONS
Never exceed the maximum red line cylinder head temperature limit.

For continuous o?cmdon head temperatures showld be main-
tained below 435°F. °

On direct drive ¢ with manual mixture control maintain mixture
controf in ""Full "' position for rated takeoff. rated maxmimum con-
tinwous, climb and cruise powers above 75%. However, during takeoff
from high elevation airport or during climb, roughness or loss of power
- may result from overrichness. In such a case adjust mixture control only
enough to obtain smooth operation - mot for economy. Observe in
omuloruvmommmﬂouhopomuonm”mntdhm
mixture is most likely to be encountered at altitude above 5000 feet.

Always enrich mixture before increasing power.
C. LEANING T0 EXHAUST GAS TEMPERATURE GACGE.

(1) Above 75% power - Never lean beyond 180°F. on rich side of peak
EGT unless operator’s manual shows otherwise, Monitor

cylinder head temperature,

(2) 75% power and below - Operate at peak EGT.

D. LEANING WITH MANUAL MIXTURE CONTROL. (At 76%
power or less without flowmeter or EGT gage.)

mn move mixture control from “Full Rich" tion toward
wsw-ty posi

{2) Continue Jeaning until engine roughness is noted.
{3) Enrich until engine runs smoothly and power is regained.

E. ALTERNATE METHOD. (In calm air and engines with fixed pitch
propellers.)

Slowly i control toward lean ion while closely
ﬁmm‘"&mmum M decreases,

(2) At this t enrich until RPM just peaks. Correct fuel-air ratio
bmmpolnt. e
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NOTE

Leaning may be done at any altitude that the engine will accept leaning:
The greater the altitude mare important leaning becomes. Proper
leaning is important boauomcngincpomrudincmoddnp«d
@re obtained along with decreased fuel consumption, longer spark plug
life, less lead fouling, and move normal oil amd head
temperatures. Engine damage from leaning the mixture not occur
at the specified cruise power for the model engine in a basically healthy
power plant, but is the result of improper leaning at power settings above
recommended cruise.

F. Use of Carburetor Heat Control - Under certain molst

ma.izhmdﬂolamwmhmhdm”m“h
summer weather. This is dwe to the high air velocity through the car-
buretamwrlmdu:onboapuonofuhomthhﬁrby

|
é
5
%
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(1) Take-Off - Take-off should be made with carburetor heat in full
cold position. The possibility of icing at wide throttle opening is very
remote,

(2) Flight Operation - The carburetor air beat contraol should be left in
the cold position during normal flight operations. On damp, cloudy,
foggy or hazy days, regardless of outside temperature, keep o sharp
lookout for Joss of power. This loss of power will be shown by unse-
countable loss in manifold pressure or RPM or both, depending on
whether a constant speed or fixed pitch propeller is installed on the
aircraft. When this situation arises, apply full carburetor air heat
and the throttle to limiting manifold pressure, This will result
ina mtddiuomldropinmdﬁoldmuwhidnhnm.nd
this drop will be regained as the ice is melted out of the induction
:K:tnm. When the ice has been melted from the induction system,
the carburetor heat control should be returned to the cold position.
In those aircraft equipped with a carburetor air temperature gage,
partial hoat may be used to keep the mixture temperature above the
freezing point (32°F ).

WARNING

Caution must be exercised when operating with partial heat on aircraft
that do not have a carburetor air temperature gage. Moisture in crystal
form that would ordinarily pass through the induction system, can be
raised in temperature by use of partiol heat to the point where the
crystals are meited into Ugquid form. This moisture con form carburetor
ioe due to the te ture drop as it passes through the verturi of the
carburetor, Jt bzm'.mbh. therefore, to use either full heat or no heat in
aircraft that are not equipped with a carburetor air temperature gage.

%) Landing Approach - In making an approach for a landing, car-
buretor air heat should usually be in the “Full Cold” position,
However, if icing conditions are known or suspected, then “Full
Heat"” should be applied. In the case that full power noed be applied
under these conditions, as for an aborted landing, the carburetor
heat shoukd be returned to “Full Cold™ prior to power application,
See aircraft flight manual for specific instractions,
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& ENGINE FLIGHT CHART
Fuel and (0
Maodel *Aviation Grade Foel
0235C, -E, -H2C . SNy S0/87 octane ménimum
O-235.F, G, J, ‘K, L, M, N, -P 100/ 100LL octane manimum
0200, -2 SOVST octane mindsam
* Reder Lo the latest edition of Service Instruction No. 1070,

NOTE

Avtation grade 100LL faels in whick the lead context (s Nmited 1o 2 c.c. per pallon
are approved for continuous use in the above lsted engines

** Recomemended Grade Oil
MIL--2285)
Average MIL-1.6082 Ashless Dispersant
Ambient Air Grades Graden
All Temperatures — SAE 16W50 or 20W50
Above 80'F, (26.6°C) SAE &0 SAE 60
Above 80'F. (15.5'C.) SAE 30 SAE 40 or SAE 50
30 11.11°C) to MrF, 132.2C) SAE 40 SAE 40
0 175C) to TOF. 121.1%C) SAE 0 SAE 40, 30 or 20W40
Below 10°F. -12.2%C) SAE 20 SAE 30 or 20W30
** Refer to the latest edition of Service Instruction No. 1014,
0-290-D,
0-235 Sories D2 Setien
Oil Sump Capacity 6 Qts. Qe
Mimimum Safe Quastity
of Oll in Sump 2Qts, Qe

It is recomenended that the lubricating oll be changed every 60 flying bouss jor
every 25 hours, if engine does not have a full-flow oll filter).

OPERATING CONDITIONS
Odl Pressure, psi Maximum  Minissam Idling
0-235 Serien
€, E.-F, -G, -HIC, J, K. -M 0 60 o
'8‘ 'L.o ‘N ” w ‘5
B w0 56 I6
* Fromt of engise w0 60 15
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OPERATING CONDITIONS (Cont.)
START/'WARM-UP
AR 0235 series, except below 100
di -N. P 115
290 Serion Maximam Muinizvam Idling
D & 60 25
‘D2 w0 60 26
START/WARM-UP
02 100
Fuel pressure (psd) Maximym Desired Minimum
All O-235 models, O-280-D2 L] 3 0s
0-200-D b 3 0s
Average Ambient Air Oil Inket Temperature
Temperature
Desired Maximum
Abowe GFF. 116.5C) 150°F. 82C.) 246°F. (118°C.)
30" ¢1.11°C) to %'F. 32.2°C.) 180°F, (32°C.) 245°F. (118°C)
0" ¢17.8°C) to T0°F. 21.1C)) 170°F. (7°C.) 245°F. (118CY
Below 10°F. 122°C)) 160°F, (71°C.) 245°F. 111IKC)

Engine ol temperatures should not be below 140°F. 160°C.) during costinuous
operation,
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0-235 AND 0-290 SERIES SECTION3
OPERATING CONDITIONS (CONT.)

Fuel Max. *Max.
Cons. OilCons. Cyl. Hesd
Operation RPM HP GalUHr. QtsJ/Hr, Temp.

0-235C, -E
Normal Hated 2500 115 107 052  S00°F. (260C)

Performance Cruise
(5% lhud{ 2350 86 73 0.20 S500°F. (260°C.)

Cruise
55 Rated) 2250 5 58 0.25 500°F. 1260°C.)
0-235-F, G, J
Normal Rated 2300 126 10,7 0.56 SO0'F. 1260°C.)
Performance Cruise
(75% Ratedd 2500 4 74 0.31 S00°F. 12607C.)
Cruise
165% 2400 81 58 0.7 SOU'F. 1260°C.)
0-290-D Series
Take-Off 2800 13 — seenens SO0'F, (260°C)

Normal Rated 2600 125 119 056  S500°F. (260°C)
Performance Cruise
(76% Rated) 2350 21 75 031 S00°F. (260°C)

Ecopomy Cruise

165% Rated) 2250 &1 6.5 0.27 500°F, 1260°C.)
0-290-D2 Series

Take O 2800 140 S00°F. 1260°C.)

Normal Rated 2600 136 126 060 HOOCF, (260°C)
Performance Cruise
034 S500°F. (280°C)

(T56% Rated) 2350 101 72
Economy Cruise
65% Rated) 2200 87 6.3 0.29 S500°F. 1280°C )
* - At Bayonet Location - For maximum seeviee life of the engine, maintain

head temperatures between 150°F, (65°C.) and 400°F. (204°C.) dur-
ing contingous operation.
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OPERATING CONDITIONS (CONT)

Operation

Performance Cruise

p (T0% Rated) 2500
65% and) 2400

Takeoff 2500

Narmal Rated 2700
(T5% Rated) 2425

Takeoff 25800
Normal Rated 2600
Performance Cruise
(75% Rated) 2350
65% Rated) 2250
Takeoff 2800
Normal Rated 2550
Performance Cruise
{(756% Rated) 2300

3-10

RPM HP

Fuel
GcodJnl‘l‘r.

0235K., 1. M
118 9.5
89 6.7
77 5.8
0-235-K2C
T
86 6.4
75 56

0-235H Series
108 o7
Bl 73
70 58
0-235-N, -P
i w
Bl 6.2
70 53

0235 AND 0290 SERIES
Max, Max,

il Cons . Head
Qts/Hr, emp,
39 B00'F, 1260°C.)
30 SO0U'F, 1260°C.)
27 S00°F. 1260°C.)
G——se WF- ‘m-'
38 S00'F. (260°C.)
29 S00°F. (260°C.)
25 S00°F. (260°C.)
e SO00'F. (260°C.)
36 S00°F. (260°C.)
27 S00°F. (260°C.)
23 S00°F. (260°C.)
e S00°F. (260°C.)
T S00°'F. 1260°C)
27 S00°F. 1260°C.)
o3 500°F. 1260°C.)
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& SHUT-DOWN PROCEDURE.

8. Idle engine at roximately 800 to 900 RPM until there is a
decided drop in cyli head temperature,

b. Move mixture control to " Idle Cut-Off",

¢, After ine s . ool maymeto switch at the “off’” position: this
will w?.f.:m%. P

Revised March, 1982 310A
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CURVE 8O 830

Figure 3-1. Power and Fuel Consumption Curve -
0-235-C

ORIGINAL sl

As Received By
ATP
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Figure 3-2. Sea Level and Altitude Performance - 0-235-C1, -E1, -H2 Series

312

ORIGINAL
As Received By
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Figure 3.3. Fuel Flow vs Percent Rated Power -
0:235C1, -E1l, ‘H2 Series

ORIGINAL 313
As Received By

ATD
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Tmre® o0 T o 0 ns ® ! Oqois” s ¥ pen ®

Figure 34. Sea Level and Altitude Performance - 0-290-D

314
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CURVE 0. B354

Figure 3-5. Power and Fuel Consumption Curve -
0-290-D

ORIGINAL 315

As Received By
ATD
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el ot Dot 8008 o Sumy Syem Cavm 8 ? 3

Figure 36. Sea Level and Altitude Performance - 0-200-D2, -D2A
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Figure 3-7. Power and Fuel Consumption Curve -
0-290-D2, -D2A

ORIGINAL 317

As Recelved By
ATD
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Figure 38, Sea Level and Altitude Performance - 0-200-D2B, -D2C

ORIGINAL

As Received By

ATP
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USING CURVE TO FIND ACTUAL HORSEPOWER -

The following is an example of how to use the Sea Level and Altitude
Performance curves, printed on these pages, to determine actual
horsepower being delivered by the engine for given altitude, RPM,
manifold pressure and alr indet temperature. This example (using figures
from curve on opposite pagel is for illustration purposes only,

1. Determine equivalent full throttle hoesepower on altitude perfor-
mance curve for observed manifold re and RPM (Example - At
2400 RPM and 23.8 in, He. locate 5:--« “A")

2. Hepeat above procedure on ses level performance curve (Example
Point “B").

3. Transfer value obtained in Step 2 to the altitude performarnce curve
(Example - Paint “'C").

4. Connect point “A"" and point “C" with a steaight line.

5. Read horsepower on line "CA" for given altitude (Example - At 1800
fect with a poga selting of 2400 RPM and 23.8 in. Hg., horsepower is
9.5, Point "D").

6. Correct power approximately 1% for each 10°F. variation in intake
mir temperature from the standard altitude temperature shown below.
Add corrections for temperatures below standard, subtract for
temperatures above standard. (Example - With an air inlet
temperature of 22°F. at an altitude of 1800 feet, 52°F. - 22°F, = 30'F,
variation, 1% for each 10* variation is 3%, 3% of 99.5 horsepower is
approximately 3 horsepower. Since temperature is befow standard,
add correction: 995 + 3 = 102.5 horsepower, Point "E*),

STANDARD ALTITUDE TEMPERATURES IN DEGREES F.

Pressure Altitude
(Mhousands) SL 24681012 14 16 18 20 22 24
Standard Altitude
(Temperatare *F.) S95245383123169 + 2 5 -12 -19 -27
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.tl4‘ e ey 0 TEEY FRN) I |

Figure 3-10. Fuel Flow vs Percent Rated Power -

0-235-F, -G Series

321
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Figure 3-11. Sea Level and Altitude Performance - 0-235-F, -G Series

By

ORIGINAL
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FUEL FLOW - U S BAL /MR

FUEL FLOW VS, PERCENT RATED POWER
AVCO LYCOMING  0-235.K, -L, -M SERIES

Comgiuca atn s
Srake AyvancE m e
CARLSETOR. MANVIL SOMEBLEN WA o A
TULL GRADL. WM Lw W6/ e

- | )

-4

Figure 3:12. Fuel Flow vs Percent Rated Power -
0-235-K, <L, ‘M Series
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FUEL FLOW vs. HORSEPOWER
AVCO LYCOMING 0-235-N, -P SERIES

CURVE NO_ 12401
10
MINMUN - ALLOWABLE FUEL FLOW
R
T
-~
5 ;
<
|
5 1
]
. :
9
60 7 0 " U 131 120
BRAXKE HORSEPOWER
Figure 314, Fuel Flow vs. Horsepower
ozabN. 'P m
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0-235 AND 0-290 SERIES SECTION 4
SECTION 4
PERIODIC INSPECTION
NOTE

Perhaps no other factor is quite so important to safety and durability of
the aireraft and its components as foithful and diligent attention to
regular checks for minor troubles and prompt repair when they are

found.

The operator should bear in mind that the items Usted in the following
pages do mot constitute a complete aircraft inspection, but are meant for
the engine only. Consult the airframe manufacturer’s handbook for addi-
rion instructions.

Pre-Starting Inspection - The daily pre-flight inspection is a check of the
sircraft prior to the first flight of the day. This inspection is to determine
the general condition of the aircraft and engine.

The importance of proper preflight inspection cannot be over em-
phasize. Statistics prove several hundred accidents occur yearly directly

respoasible to poor pre-flight.

Among the major causes of poor pre-flight inspection are lack of con-
centration, reluctance to acknowledge the meed for a check list,

carelessness bred by familiarity and haste.
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SECTION4 0-235 AND 0-290 SERIES

1. DAILY PRE-FLIGHT.
0. Be sure all switches are in the “Off"' position,
b. Be sure magneto ground wires are connected,
¢. Check ail leveld,
d. See that fuel tanks are full,

¢. Check fuel and oil line connections, note minor indications for repair
at 50 hour inspection. Repair any major leaks before aircraft is flown.

f. Open the fuel drain to remove any sccumulstion of water and sedi-
ment.

'3 mhnncnohiddsmdmhngmmphang.m&ny&
repair or replacement should be made befare
Mn?'laﬂown.

w&mm{apmmmﬂmmdomdm

|mum.yummmmumwmm1.»
cordance with the airframe manufacturer's recommendations.

2 25HOUR !NSPSCTION Altar tho first t'ml.y “five hours op-nun‘
time, new, remanufactured undergo
a 50 hour inspection inclu&n( dninlnc and unm&hm oil.
3 S50HOUR INSPE(,‘TION In addition to the items kisted lorddly.g:
flight lnm following maintenance checks should

of opunum.

ml.mSyanm Remove spark plugs: test, clean and regap.
if necessary.
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0-235 AND 0-290 SERIES SECTION 4

b Fuel and Induction System - Check primer lines for leaks and
socurity of clamps, Drain carburetor and clean carburetor fuel
strainer. Check mixture contral and throttle linkage for travel
freedom of movement, securit o(dumz;:dlubm&fm
Check carburetor air intake ducts for

evidence of dust or other solid material in the ducts
inadequate filter care or damaged filter. Chock vent

of filter or oil seepage; if present, fuel pump may require replacement.

c Lubdmﬁousy:um-auckoﬂlhmfalub.pudwhd{um
nections: for security of anchorage and for wear due to ru
vibration, for dents and cracks.

Drain and refill » with new ofl on installation not employing
replaceable external il filter. See the latest revision to Service
struction No. 1014 for recommended lubricating cils. Seasonal grades
are listed in Section 3, Paragraph 8 of this manual.

Remove oil suction and ol screens and clean thoroughly.
Note carefully for presence of metal particles that are indicative of
internal engine damage.

If engine is i with external odl filters, at this time,
Belonn%‘im m.gm filter, check interior for tne:’:r‘mm particles
that might be evidence of internal engine damage.

d Exhaust System - Check attaching flanges at exhaust ports on

for evidence of . 1 are loose, must be
S ol S oo, L o b, By e
Examine exhaust manifolds for general condition.

e. Cooling System - Check cowling for damage and secure anchorage.
An:%wmm m:«"ﬁ.mmmmum
or before the » fL resumes operation,

‘.Cyh‘ndcn-Cho:krockerboxm:loceﬁdnuddll.h.ll

, replace gasket and tighten screws Lo specified torque (50 inch
pounds).

Check cylinders for evidence of excessive heat which is indicated by
burned paint on the cylinder, This condition is indicative of internal
damage to the cylinder and, if found, its cause must be determined and
carrected before the aircraft resumes operation.

43



a8vcO LYCOMING OPERATOR'S MANUAL
SECTION 4 0-235 AND 0-290 SERIES

. Valve Rockers (0235 and 0-290-Dj - Check clearance, See Page 515,
M 11 for valve rocker clearance,

A Carburetor - Check throttle a screws for tightness.
mmwfwmﬁw&ww inch pounds.
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i. Lubrication System - Drain and renew lubrication oil. Replace oil
filter,

& 400-HOUR INSPECTION. In addition to the items lsted for daily
preflight, 50 hour and 100 bour inspections, the following maintenance
check should be made after every 400 hours of operation.

Valve Inspection - Remove rocker box covers and check for freedom of
valve rockers when valves are closed. Look for evidence of abnormal
wear or broken parts in the area of the valve tips, valve koeper, springs
and spring seat. If any indications are found, the cylinder and all of its
components should be removed (including the piston and connecting rod
assembly) and inspected for further damage. Replace any parts that do
pot conform with limits shown in the latest publication of Special Ser-
vice Publication No. SSP1776.

6 NON-SCHEDULED INSPECTIONS. Occasionally, service bulletins
or service instructions are issued by Aveo Lycoming Division that re-
quire inspection procedures that are not listed in this manual. Such
publications, usually are limited to specified engine models and become
obsolete after corrective modification has been accomplished, All such
publications are available from Aveo Lycoming distributors, or from the
factory by subscription, Consult Service Letter No. L114 for subscrip-
tion information. Maintenance facilities should have an up-to-date file of
these publications available at all times,
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SECTION 5
MAINTENANCE PROCEDURES

The procedures described in this section are provided to guide and in-
awcwjla e mmmmmw‘:
required in comjunction )¢ inspections listed in
Mum.uoummummawmm
operations that will be found in the applicable Aveo Lycoming Overhaul

1. IGNITION AND ELECTRICAL SYSTEM.

u, Ignition Harness and Wire Replacement - In the event that an ig-
nition harness or an individual bead is to be replaced, consult the wir-
diagram to be sure harness is correctly installed. Mark location of

&mm&pmummmuwum

Either the impulse coupling or retard breaker magneto (whichever is ap-
plicable) is installed on the left side of the engine.

(1) Remove a spark plug from No. 1 cylinder and a thumb over
the spark plug hole. Rotate the crankshaft in of normal
rotation until the compreasion stroke is reached, this is indicated by
a positive pressure inside the cylinder tending to pash the thumb off
the spark plug hole. Continue rotating the crankshaft in direction of
normal rotation until the advance timing mark on the front face of
zummmhmmmmmmmnmm
at the two o position on the front face of the starter housing,
Consult specification for correct timing mark for your installation,

At this point, the engine is ready for assembly of the magnetos,
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FIRING ORDER 1-3-2-4
Figure 5-1. Ignition Wiring Diagram
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FIRING ORDER 1-3-2-4
Figure 5-2. Ignition Wiring Diagram (Optional)
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FIRING ORDER 1-3-2-4
Figure 5-3, Ignition Wiring Diagram (Optional)
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All timing procedures, except positioning the magneto in the number
one cylinder advance engine firing position, are the same for all
magnetos,

The method of positioning the Slick magnetos in the number one

cylinder advance engine firing position is contained in the following
paragraphs. The method for Bendix magnetos may be found on page 56,

(Impulse Coupling Magneto) Hold the No. 1 lead wire spring 1/16 in. to
1/8 in, away from the magneto frame and turn the impulse coupling one
click at a time until a strong spark jumps between the spring and the
frame,. Hold the magneto firmly so the coupling will not move beyond
the point where it trips and the spark occurs, Reverse the rotation ap-
proximately 25° until the timing pin hole appears in the center of the
vent plug hole. Hold the rotor by inserting the timing pin, and line the
timing pin with the center of the vent plug hole.

(Conventional Magneto) Hold the No. | Jead wire spring 1/8 in. away
from the frame. Turn the gear counterclockwise vigorously through the
flux lines until a strong spark occurs at the lead. Reverse the rotation in-
to the flux until the timing pin hole appears in the center of the vent plug
hole and insert the timing pin into the hole.
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NOTE
If the crankshaft is accidently turned in the direction te normal
rotation, repeat the above procedure as sccumulated will make

the final timing incorrect.

this position, install g and engine. Secure
with weshers and nute: tighten only finger tight.
NOTE

B paitablstarmaine) comancts “"“&f‘.“""‘ B vciod termimel of the ceagasto

and the negative lead to any pa'bonoﬂbo Rotate

thommmiumoun L where the comes

on.thmnlo&l:mmu tﬂtblm:t: L goes

onLBrlm mg:otob.dt un COMmes on,
NOTE

Some timing lights operate (n the reverse manner as described above, the
light comes on when the breaker points open. Check your timing light in-
structions.

(4)AMM%WMMM»M&W
to ascertain tha magnetos are set to fire simutancously

mlwmmmnhmtbm:awwmﬂdp
ouLBringlhunnluhlft normal rotation
until the timi mnrknndthebobinﬂumbamg
nt. At u-bould onumulhmaly
ten nuts to wtque

Generator or Alternator Output - The tor or alternator

(whkhcwloopwabloldwuldbo to determine that the
specified voltage and current are being obtained.
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2

FUEL SYSTEM.
& Repair Mwa-lnwenmtgﬁmwﬁmhmhnhy:aum

b. Carburetor Inlet Scroen Assembly - Remove and check the screen for
distortion or openings in the strainer, Replace for either of these con-
ditions. Clean as in solvent and dry with compressed air. To in-
stall the screen . place the gasket on the assembly and install
in the throttle body, then tighten to 35 - 40 inch pounds torque.

¢. Fuel Grades and Limitations - The recommended avia
subject engines is listed in the Engine Flight Chart on 3-8 of this
manual In the event that the specified is not available at
locations, it is permissible to use octane fuel. Fuel of &
octane then specified is not tobe u Under no circumstances should
sutomotive fuel be used (regardless of octane rating).

NOTE

8
i
g

operation. It is recommended that

These i ith solid stem valves and should ;
: cuinnmmm stem valves use higher

A

uuu/uclonl g
familiar with Service Instruction No. 1070 regarding specified fuel for
wvoo Lycoming engines.

d. Air Intake Ducts and Filter - Check all air intake ducts for dirt or
restrictions. Inspect and service air filters as instructed in the air-
frume manufacturer's handbook.

e. Idle Speed and Mixture Adjustment -

(1) Start the engine and warm up in the usual manner until oil and
cylinder head temperatures are normal.

1 the ™ with idle
?&dem mag-drop” is normal, proceed
CSDSQtMImpmootth?ﬁmidhatuuaidnm
Ww&mummnm llﬂ:ﬂmw
ooadinglupl.mdjuota.idbqnd.
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um mum
re. nuudwnuingdwnotnmninshbh.clpcklh

; looseness in thas linkage would cause erratic idling. In
all cases, nce should be made for the effect of weather condi-
tions and field altitude upon idling adjustment,

3 LUBRICATION SYSTEM.

0-290-Dand-D2Series . ... ... ... ... ... ... ... BUS.
Minimum Safe QuantityinSump .. ... ... .. ... 2US

¢. Oil Suction and Oil Pressure Screens. For engines without a full-flow
il filter, change oil and inspect and clean screens every 25 hours.

NOTE

On installations empl full-flow ol filters, step c. iz not practical at
this time, but shouﬁ z‘uum«! at the 100 hour‘;napccdo:
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e. OM Relief Valve - Subject engines are equipped with either an ad-
justable or a nonadjustable oll relief valve locsted in the r3ht
crankcase half to the rear of no. 3 cylinder pad. The adjustable valve
will maintain the oil pressure within specified limits by screwing the
adjusting screw inward to increase pressure and outward to decresse
pressure. The non-adjustable valve can control by the addi.
tion of a maximum of nine STD425 washers u the cap Lo increase
pressure or a spacer (P/N 73629 or 73630) under the cap to decrease

pressure

d. Ol Relief Valve (Adjustable) - The sdjustable oil relief valve enables
the operator to maintain engine oil pressure within the fied Emits.
if the under normal operating conditions consistently
ox the maximum or minimum specified limits, adjust the valve as

With the engine warmed up and running st approximately 2000
RPM, observe the reading on the oil pressure gage. [f the pressure is
above maximum or below minimum specified limits, stop engine and
screw the adjusting screw out to decrease pressure and in Lo increase

Depending on installation, the adjusting screw may have on-
gnmdﬂwdotwhwmdwiw-mdﬁvmumth
the screw driver slot plus a pinned ,375-24 castellated nut and may be
turned with either & screw driver or a box wrench,

4. CYLINDER ASSEMBLY. Although the complete procedure for
disassembly and reassembly is given here, it is recommended that, as a
field operstion, cylinder maintenance be confined to replacement of the
entire assembly, Valve replacement should be undertaken only as an
CMETgency Measure,

a Removel of Cylinder Aszembly -

(1) Remove exhaust manifold.

(2) Remove rocker box drain tube, intake priming lines and any
clbcthtlmmmmmdolcm.
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(3) Disconnect ignition cable at spark plugs and remove spark plugs.
Remove rocker box cover and rotate crankshaft until piston is

approximately at top center of the compression stroke,

(4) Remove valve rockers by sliding the valve rocker shaft aside
enabling the valve rockers to be removed. Valve rocker shaft can be
removed when the cylinder is taken from the engine.

15) Remaove push rods by grasping the ball end and pulling rod out of
shroud tube.

16) Remove cylinder base nuts and pull cylinder directly away from
the crankcase, Do not allow the piston to drop against the crankcase
as the piston leaves the cylinder. Hold shroud tubes to prevent their

falling.
NOTE

The tappets, push rods, rocker arms and velves must be identified s0
that they can be assembled in the same locotion from which they were
removed.

b Removal of Valves and Valve Springs from Cylinder - Place the
cylinder over a block of wood 5o as to hold the valves in a closed posi-
tion. Compress the valve springs using the valve spring compressor,
Remove the split keys from the end of the valve stem. The valve spe-
ings and valve spring seats may now be removed from the cylinder
head. Hold the valve stems so that the valve will not fall out and
remove the cylinder from the holding block. The valves may now be
removed from the inside of the cylinder,

e. Removal of Piston from Connecting Rod - Remove the piston pin
plugs. Insert piston pin puller through piston pin, assemble puller nut:
then proceed to remove piston pin. Do not allow connecting rod to rest
on cylinder pad of the crankcase. Support with heavy rubber bands,
discarded cylinder base oil ring seals or any other method,
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d. Removal of Hydrowlic Tappet Sochets and Plunger Assemblies -
0-200-D2 Series) It will be necessary to remove and bleed the

checked when the cylinder assembly is reinstallod. This is accomplish-
ed in the following manner: A special Aveo Lycoming tool is available
for removal of the sockets and plunger assemblies. In the event the
tool is not available, proceed as described below,

The hydraulic ta sockel may usually be removed by inserting
d\elore;mminwt concave end of the socket. The socket will usual:
ly stick to the finger firmly enough to be pulled out of the tappet body.
[f the socket cannot be removed in this manner, it may be removed by
ﬁupingUwedgvolthenochc'itha of needle nose pliers,

owever, care must be exercised Lo a scratching the socket. To

Voo
Lycoming service tool. In the event that the tool is not available, the
hydraulic tappet assembly may be removed by bending a hook

CAUTION
Never use @ magnet to remove hydrawlic plunger assemlies from the

crankcase. This can cause the check ball to remain off its seat, rendering
the unit inoperative.

valves are held agninst the seats and assemble the lower valve spring

seat, auxiliary valve seat and outer valve spring over the valve stem

and guide. Place the upper valve spring seat on top of the springs.
NOTE

When installing valve springs, place the dampener end of spring fclose
wound colls marked with dye or lacquer] toward the cylinder.
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Uﬁmavmwumm.mmmmw;rﬁmmd
place the sphit keys in the groove around the upper end valve
stem. Slowly release the pressure on the valve spring compressor and
allow the upper spring seal to lock itself in place around the valve

keys.

[ Assembly of Hydraulic Tappet Plunger Assemblies - (0:290.D2
Series) To assemble the unit, unseat the ball by inserting a thin clean
bronze wire through the odl inket hole. With the ball off its seat, insert
the plunger and twist clockwise so that the spring catches,

& Azgembly of Cylinder and Helated Parts - Rotate the crankshaft so
that the connecting rod of the cylinder being assembled is at the top
center position with both on the low side of the cam in a posi-
tion that correspomds with valve closed.

(1) 0:290-D2 Series - Place each hydraulic tappet plunger assembly in
its respective body and assembly socket on top of plunger assembly.

(2) Assemble piston so that the cylinder number stamped on the
puumpmbouiawwudth.ﬁmlcodoﬂbmdnmmph
should be a push fit. If difficully is experienced in inserting the
pin, it is probably caused by carbon or burrs in the piston pin
During assembly, always use a generous amount of ofl, both in
the piston pin hole and on the piston pin.

(3) Assemble one piston pin plug at each end of the piston pin and
place a new cylinder base oil seal ring around the cylinder skirt, Coat
piston, rings and the inside of the cylinder generously with ofl.

(4] Using & piston ring , assemble the cylinder over the
plawnoounnhﬂmdt uumwmwmbawmo(
the engine.

(5) Push the cylinder down onto the cylinder mounting studs.

18) Insert a new shroud tube ail seal over each end of shroud tube,
{7) Pull the cylinder back far enough to insert one end of each shroud
tube into pasition in the cylinder head. and hold shroud tube so that

rubber seals will enter the seal seats in the crankcase. Push the
cylinder all the way down,
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NOTE

Before installing cylinder base hold down nuts, lubricate the crankcase
thru-stud threads with any one of the following lubricants.

I. 90% SAE 50W engine oil and 10% STP.
2 Parker Thread Lube
d 60% SAE 30W engine oil and 0% Parker Thread Lube.

(5) Assemble the cylinder base hold down nuts and tighten as
directed in the following steps,

NOTE

At anytime a cylinder is replaced, it is necessary to retorque the thru-
studs on the cylinder on the opposite side of the engine.

(n) Tighten the 1/2 inch or 7/16 inch hold down muts to 300 inch

pounds (25 foot pounds) torque in the following sequence: Begin
with the upper right hand nut and proceed in a clockwise direction.

(b) Repeat the above steps and tighten the 1/2 inch hold down nuts
to 600 inch pounds (50 foot pounds) or 7/16 inch hold down muts to

m&hmmmmmvmnmunmum
sta

{c) Tighten the 3/8 inch hold down nuts to 300 inch pounds (25 foot
pounds) torque: sequence of tightening is optional.

NOTE

Some 0-235 Series engines employ only 38 inch hold doun nuts, Tighten
theze nuts to 500 pounds (25 foot pounds) torque using the tighten
ing sequence stated in step ().

(d) As a final check hold the torque wrench on each nut for about
five seconds. If the nut does not turn, it may be presumed to be
tightened to the correct torque.
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CAUTION

After all cylinder base nuts have been tightened, remove any nicks in the
cylinder fins by filing or burring,

(9) Assemble each push rod in its respective shroud tube, and

assemble each rocker in its respective position by placing rocker

b'::mbo.unndulidingvdwmhummplmwu&in
o,

(1) 0:290-D2 Series - Be sure that the piston is at top center com:
pression stroke and that both valves are closed. Check clearance bet-
woen the valve stem tip and the valve rocker. In order to check this
clearance, place the thumb of one hand on the valve rocker directly
:yv:nt‘l‘uhendofmpmhmdand bdmr‘::outomun

i tappet spring. While i spring compressed,
check valve clearance, which shoukd be between 028 and 080 inch.
If the clearance does not come within these limits, remove the push
rod and insert a longer or shorter push rod, as required to correct

NOTE
Inserting a long rod will cause a decrease in valve clearance.

(11) 0235 02901 Series - Be sure that the piston is at top center
compreasion stroke and that both walves are closed. Assemble
adjusting screw in valve rockers and using clearance gage adjust the
clearance between the valve tip and rocker. Adjust in the
following manner;

Set tappets with 007 in. - .009 in. clearance cold. Recheck tappet
clearance after run-in, clearance should be from 006 in. to .012 in.
After adjusting, lock the adjusting screw in place with the locknut.

(12) All Engines - Install gnskets and rocker box covers, intake pipes,
drain tubes and exhaust manifold. Install spark plugs and ignition

& GENERATOR DRIVE BELT TENSION. Check the tenséon of a new
bedt 25 hours after installation. Refer to Service Instruction No. 1129 for
methods of checking generator drive belt tension.
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SECTION 6

SECTION 6

TROUBLESHOOTING

has proven the best method of “trouble-shooting™

is to decide on the various possible causes of a given trouble and then to
climinate these causes one by one, beginning with the most probable.
The following chart lists some of the more common engine troubles
usually found in maintaining aircraft engines.

PROBABLE CAUSE REMEDY

TROUBLE

Failure of Engine
to Start

Lack of fuel

Underpriming

lnoqruct throttle

Defective spark

Defective battery

Check fuel system for
beaks. Fill fuel tank. Clean
dirty lines, strainers or
fuel cocks.

Prime with engine priming
system.

engine.

Set at 1/4 open position.

Clean and adjust or replace
spark plug or plugs.

Replaced with charged
battery.

Clean points. Check inter-
nal timing of magnetos,

Drain carburetor and fuel
lines.
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Failure of Engine
to Start (Cont,)

10 Idle Properly

Low Power and
Uneven Running

6-2

LYCOMING OPERATOR'S MANUAL
0235 AND 0-290 SERIES
PROBABLE CAUSE REMEDY
Internal failure Check oil strainer

for metal les, If
found, complete overhaul
of engine is indicated
Incorrect carburetar  Adjust throttle stop to
idle adjustment ol:am.ihcmidk.
Idle mixture Adjust mixture,
ﬂl:‘khtt‘bomindw ’ unnnco:\enactiomin
s s m.lamoo
it aqyp-naaﬁmde
tive,

Low cylinder Check condition of piston
compression rings, and valves. e
Insufficient spark  Chock entire ignition

system,
Mixture too rich; Check primer shut-off
Mbymw valve Read:
ﬁhaopenuon. Justment of tor by
exhaust flame at guthorized personnel is

t. Extreme cases indicated.

ted by black
smoke from exhaust.

Mixture too lean; Cbeckhnl andﬁluu
dirt or other
m«bl.a ounomd
firing. indicated.
Leaks in induction  Tighten all connections.
system Replace defective parts,
Defective spark Clean or replace spark
plugs plugs.
Pooar fuel Fill tank with fuel of
recommended grade.



TROUBLE
Low Power and

Uneven Running
(Cont.)

Rough Engine

LYCOMING OPERATOR'S MANUAL
0-235 AND 0-200 SERIES
PROBABLE CAUSE  REMEDY

Magneto breaker
points not working
properly

Defective ignition
wire

m ignition
ng:ctiw spark
connectors
Incorrect valve
clearance

Throttle lever out
of adjustment

Leak in the induc-
tion system

Restriction in
carburetor air

Improper fuel

Faulty ignition

mount.
Unbalanced
propeller

SECTION 6

Clean points, Check inter-
nal timing of magnetos.

Check wire with electric

tester, Replace defec:
tive wire, o

Check magnetos for timing
and synchronization.

sPark piag wiree

Adjust valve clearance.

Adjust throttlo bever,

hten all connections,

replace defective
parts,
Examine air scoop and
remove restrictions.
Clean air filter.

Fill tank with

mended fuel,

Check system with tester.
Replace mount.

Remove propeller and have
it checked for balance.
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Cont.)

Low Ol Pressure

High Oil
Temperature

LYCOMING OPERATOR'S MANUAL

PROBABLE CAUSE

Defective mounting
bushings

Malfunctioning
engine

Insufficient ol}

Air lock or dirt in
relief valve

Leak in suction line
or pressure line,
Dirty oil strainers

High oil
temperature

Defective pressure
Ruge.

- oil pump
intake passage

Insufficient air
cooling

Insufficient oil
supply

Low grade of ol

Clogged odl lines or
strumners

0-235 AND 0-290 SERIES

REMEDY
Install new mounting
bushings.

Check entire engine.

Fill sump to proper level
with ol of recommended

grade.

Remove and clean oil
pressure reliefl valve,

Check gasket between
accessory housing and
crankcase,

Hemove and clean oil

strainers,

See "High Oil Tem
mmn,‘?n"‘l‘roubz"
column,

Replace gage.

Check line for obstruction
Clean suction strainer,
Check air inlet and outlet
for deformation or
obstruction.

Fill ail o

level with oil of recam-
mended grade.

Replace with ofl conf
mwmz&"m

Remove and clean odl
strainers.
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TROUBLE PROBABLE CAUSE REMEDY

High Oil Excessive blowb caused by worn
Tomparsturs - e A
{Cont.) overhaul reqnind

Failing or failed Examine sump for metal

bearing particles. llmnd. com-
r'hu overhaul of engine

Defoctive tempera-  Replace gage.

ture gage

Excessive Oil Low grade of oil Fill tank with oil conform.
Consumption ing to specification.

Falling or failed Check sump to metal

bearing particles.

Woarn piston rings.  Install new rings.

Incorrect instal: Install mew rings.

lation of piston

rings

Cold Weather Cold odl Move aircraft into a
Difficulties beated hangar, Heat oil,
Inaccurate pres- ‘l:' extreme cold weather,
sure readi pressure readings
e to approximatel wo‘ﬂ.
do not necessarily indicate
malfunctioning.

Weak battery Install fully charged
hattery.

Overpriming Leave throttle and
ignition “off", mixture
control in “'Idle OubON‘
and crank until
starts. ntum

to “full rich™ mixture,
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TROUBLE PROBABLE CAUSE REMEDY
Engine Does Linkage does not Readjust linkage for full
Not Stop permit full travel travel

of “Idle Cat-Off"

Leaking Overhaul carburetor.

“Idle Cut-Off"

Faulty ignition Check ground wires,
switch overhaul switch,
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SECTION 7
INSTALLATION AND STORAGE

I. PREPARATION OF ENGINE FOR INSTALLATION. Before in-
stalling an engine that has been prepared for storage, remove all
dehydrator plugs, bags of dessicant and preservative oil from the engine.
Prmrvaﬁoooilanbonmvdbymmingﬂmbotwnmrkplugx
and turning the crankshaft three or four revolutions by hand. The
preservative ofl will then drain through the spark plug holes. Draining
will be facilitated if the engine is tilted from side to side during the above
operation. Preservative il which has accumulated in the sump can be
drained by removing the oil sump plug. Engines that have been stored in
& cold place should be removed to an environment of at least 70°F. (21°C.)
for a period of 24 hours before preservative oél is drained from the
cylinders. If this is not possible, heat the cylinders with heat lamps
before attempting to drain the engine.

After the oil sump has been drained. the plug should be replaced.
safety-wired, and the sump refilled with lubricating oil. The crankshaft
should again be turned several revolutions to saturate the interior of the
engine with the clean cil. When installing spark plugs, make sure that
they are clean, if not, wash them in clean petroleum solvent. Of course,
there will be a small amount of preservative oil remaining in the engine,
but this can cause no harm. However, after twonty-five hours of opera-
tion, the lubricating oil should be drained while the engine is bot, This
will remove any residual preservative oil that may have been present.

CAUTION

Do not rotate the crankshaft of an engine containing preservative oil
before removing the spark plugs, because if the cylinders contain ap-
preciable amount of mixture, the resulting action, known as Aydraulic-
ing, will couse damage to the engine. Also, any contact of the preser
vative ol with painted surfoces should be avoided.
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General « Should any of the dehydrator plugs, containing crystals of
silica-gel or similar material, be beoken during their term of storage or
upon their removal from the engine, and if any of the contents should fall
into the engine, that portion of the engine must be disassembled and
thoroughly cleaned befory using the engine, The odl strainers should be
removed and cleaned in gasoline or some other hydrocarbon solvent. The
fuel drain screen located in the fuel inlet of the carburetor  should also
be removed and cleaned in 8 hydrocarbon solvent, The operator should
also note if any valves are sticking. If they are, this condition can be
eliminated by coaling the valve stem generously with a mixture of
gasoline and lubrication odl,

Inspection of Engine Mounting - 1f the alrcraft is one from which an
engine has been removed, make sure that the engine mount is not bent or
damaged by distortion or misalignment as this can produce sbnormal
stresses within the engine.

Attaching Engine to Mounts - See airframe manufacturer’s recommen-
dations for method of mounting the engine.

Oil and Fuel Line Connections - The ofl and fuel line conmections are call:
od oul on the accompanying installation drawings.

Propeller Installation - Consult the airframe manufacturer for informa-
tion relative to propeller installation.

2 PREPARATION OF CARBURETORS FOR INSTALLATION.

Carburetors that have heen prepared for storage should undergo the
following procedures before being placed in service.

Carburetor - Remove the fuel drain plug and drain preservative odl.

Remove the fuel inlet strainer assembly and clean in a hydrocarbon sol-
vent. Reinstall the fuel drain plug and fuel inlet strainer assembly,
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0-Z35 AND 0290 SERIES SECTION 7
CORROSION PREVENTION IN ENGINES INSTALLED
IN INACTIVE AIRCRAFT

mmunm.m:nﬂmmwamwwmm
cylinder walls of engines that be inoperative for periods as brief as
two days. Therefore, the following preservation procedure is recom-
delorimdivrcngimmdwiﬂbcdhcﬂwinmlnlmhhmthem
sion condition for & period up to thirty days.

NOTE

Ground running the engine for brief periods of time is not @ substitute for
the following procedure; in fact, the practice of ground ruaning will tend
to aggravate rather than minimire this corrosion condition

&. As 5000 as possible after the engine is stopped, move the aircraft
into the hangar, or other shelter where the preservation process is to
be performed.

b. Remove sufficlent cowling to gain access to the spark plugs and
remove both spark plugs from esch cylinder,

¢, Spray the interior of each cylinder with approximately (2) cunces of
corrosion preventive ofl while cranking the engine about five (5)
revolutions with the starter. The spray gun nozzle may be placed in
either of the spark plug holes.

NOTE

Spraying should be sccomplished using an airless spray gun (Spraying
Systems Co, “Gunjer” Model 24A-839 or equivalent). In the event an

airless spray gun is not available, pe should instali @ moisture
trap in the air line of a conventional spray gun and be certain oil is hot at
the nozzle before spraying cylinders.

d. With the crankshaft stationary, again spray each cylinder through
the spark plug holes with approximately two ounces of corrosion
preventive oil. Assemble spark plugs and do not turn crankshaft sfter
cylinders have been sprayed.
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The corrosion preventive oil to be used in the foregoing procedure
should conform to specification MIL-L65629, Type 1 heated to
2000F12200F. 93°C./104°C.) spray nozzle temperature. It is not
necessary Lo flush preservative ail from the cylinder prior to flying the
aircraft, The small quantity of cil coating the cylinders will be expelled
from the engine during the first few minutes of operation,

NOTE

Okls of the type mentioned are to be used in Avco Lycoming aircraft for
corrosion prevention only, and not for lubrication. See the latest edition
of Avco Lycoming Service Instruction No. 1014 and Service Bulletin No.

J18 for recommended lubricating oil

T4



STARTER P .
RING GEAR 1 VECULM PUMP PAD
o
o o
i
SOCESSORY OIL
RETURN
VENT CONN.
™
T "
smnm-A LINE CONN
PRIVER OR MANFOLD '
mngﬁmmm——]
0L SUCTION . MOUNTING PAD
OL DRAIN PU

oL

Figure 7-1, Installation Drawing - Left Side View

SATHAS 0620 ANV 9830

TAVNANVI S, H0LVEI40 ONIWOOAT

LNOLLOES



oL

TAOSOMETIN COMM s

O RO COOLIR
STARD TEMANAL
TV BN 220
. o
o
:
SACUAND TIPS
VENT LAR COWN
O TO COMIN RS -

VADULM FUW FAD —’

On RSl SOMtN
O MESSN GAGE OO

TYPE BN 20n

O%, FRLTER LG AND
O APV GAGe

Figure 7-2. Instalistion Drawing - Rear View

Uil roe aal

LNOLLO3S

AVANVIN S.H0LV Y340 ONIWOOAT



SAIHES 620 (ANY S1290
VANV SHOLY Y340 ONIWOOAT

LNOLLOAS



SECTION

TABLES



LYCOMING OPERATOR'S MANUAL

TABLES

Bl Ll i T R D e ndas me ma e e e . D
Inspection Forms

After Top Overhaul or Cylinder Chn.nge with New m-g.

Ground Run . iee baehibe'ss e Seate ...82
nlght'rnt o .53
Full Throttle HP at Altitude . ..54
Table of Speed Equivalents . e A R e o Y
Centigrade Fahrenheit Colw«doo 'l'nble ................... 85
Inch Fraction Conversions . o S ey ke Ve e e D



LYCOMING OPERATOR'S MANUAL
0-235 AND 0290 SERIES SECTION S8

SECTION 8
TABLES

FOR TIGHTENING TORQUE RECOMMENDATIONS AND IN-
FORMATION CONCERNING TOLERANCES AND DIMENSIONS
THAT MUST BE MAINTAINED IN AVOO LYCOMING AIRCRAFT
ENGINES, CONSULT LATEST EDITION OF SPECIAL SERVICE
PUBLICATION NO, SSP1776.

CONSULT LATEST EDITION OF SERVICE INSTRUCTION NO.
1029 AND NO, 1150 FOR INFORMATION PERTINENT TO COR-
RECTLY INSTALLING CYLINDER ASSEMBLY.
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FIXED WING ONLY
GROUND RUN AFTER TOP OVERHAUL Type Aircraft

OR CYLINDER CHANGE WITH NEW RINGS
(DO NOT USE AFTER MAJOR OVERHAUL) Registration

1. Avoid dusty location and loose stones. Aircraft No.

No

2. Head aircraft into wind.

3. All cowhi Mldbvlnphoa.mlﬂngaopm. Owner
4. andmninhﬂlﬂatpib:. :
5. Never ex 200°F. ofl temperature. Engine Model

6. If cylinder head temperatures reach 400°F .,
shut down and allow engine to before SN Date
continuing.
Run-Up By
GROUND RUN
¥ [ Temperature “Pressure “Temperature | Fuel Flow
Time MPL:, cyl i carb Amb,
A TLIRLE: L Ar | L|R
man
1 1
1800 (2 t I
Mag. Check Adjustment Required After Completion of Ground Run
1. Visually inspect engine(s)
Pomee Chack 2. Check oll levelis)
Idie Check

ENOLLOES

TAVNNVH S HOLVHIH0 ONIWOOAT

SATHAS 0620 ANY 290



1

I

FLIGHT TEST AFTER TOP OVERHAUTL
OR CYLINDER CHANGE WITH NEW RINGS

fly aircraft one hour,
standard power

climb, and at leut.‘tsm for cruise.

shallow and at good airspeed for
e instrument readings during cimb and cruise.

Tested by

RPM
MAP

Fuel Flow

(Climb)

Cruise J

Adjustments Required After Flight

8 NOLLOAS

SAIYES 0620 ANV S€29

TVANVN SHOLYYI40 ONINODAT



LYCOMING OPERATOR'S MANUAL

SECTIONS 0-235 AND 0-290 SERIES
FULL THROTTLE HP AT ALTITUDE
(Normally Aspirated Engines)

Altitude %S L. | Altitude % S. L. | Altitude %S L

Ft. H.P. Ft. H.P. Fr H. P.

0 100 10,000 708 19,500 419.1

500 98.5 11,000 683 20,000 48.0
1,000 96.8 12,000 668 20,5600 476
2,000 93.6 13,000 634 21,000 46.0
2,500 92.0 14,000 61.0 21,500 45.2
3.000 90.5 15.000 587 22,000 40
4,000 87.6 16,000 56.5 22,600 433
5,000 846 17.000 543 23,000 422
6,000 819 17,500 531 23,500 414
7.000 78.9 18,000 52.1 24,000 403
8,000 76.2 18,600 bl.4 24,600 39.6
9,000 7356 19,000 50.0 25,000 J8.5

TABLE OF SPEED EQUIVALENTS

Sec./Mi. M. P. H.| Sec./ML M. P. H. | Sec/Mi, M. P H,
720 50 240 150 144 250
60.0 60 225 160 138 260
514 70 21.2 170 133 270
45.0 BO 20.0 180 128 280
40.0 90 18,9 190 124 290
36.0 100 18.0 200 120 300
327 110 17.1 210 116 310
30.0 120 164 220 11.2 320
Vi) 130 156 230 109 330
2579 140 15.0 240 106 340




LYCOMING OPERATOR'S MANUAL
0-235 AND 0-200 SERIES SECTIONS
CENTIGRADE-FAHRENHEIT CONVERSIO! TABLE
Eoms R Ly D 0 e o

20°F. to Centigrade; find 20 in the center column and read -6.67°C. in the
IC) eodumn to the left.

C FC F C FC F
66,7 -70 94.0 104.44 220 428.0
-51.1 60 -76.0 110.00 230 446.0
456 50 -58.0 115.56 240 4640
-400 -40 40.0 121.11 250 4820
4340 -30 220 126,67 260 500.0
289 20 40 132.22 270 5180
-23.3 10 140 137.78 280 536.0
A7.8 0 320 143.33 90 564.0
12,22 10 50.0 148,59 300 5720
6.67 20 68.0 154.44 310 590.0
L1 30 56.0 160.00 320 608.0
4.44 40 104.0 166.56 330 626.0
10.00 60 122.0 171.11 340 644.0
15.56 60 140.0 176.67 360 662.0
2111 70 168.0 182.22 360 680.0
26.67 80 176.0 187,98 370 698.0
32.22 90 1940 163.33 380 7160
37.78 100 2120 198 .89 390 7340
43.33 110 2300 204 .44 400 7620
48.89 120 2480 210.00 410 7700
54.44 130 266.0 215.56 420 T88.0
60.00 140 2840 221.11 430 806.0
66.56 150 302.0 226.67 440 824.0
71.00 160 320.0 232.22 450 B420
T6.67 170 338.0 237.78 460 860.0
82.22 180 356.0 243.33 470 878.0
87.78 190 3740 248.89 480 896.0
93.33 200 3920 254,44 490 9140
98.89 210 4100 260.00 500 9320
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INCH FRACTIONS CONVERSIONS
Decimals, Area of Circles and Millimeters

Inch Decimal Area MM | Inch Docimal Ares MM
Fraction Equiv. Sq. In. Equiv. | Fraction Equiv. Sq. In. Equiv.
164 0166 0002 397 12 A 1964 12700
1132 0312 0008 794 | 1732 5312 2217 1340
364 0469 0017 1191 35/64 5469 2349 13.891
1116 0626 0031  1.587 | 916 SB25 2485 14288
332 0937 0069 2381 1932 AS937T 2769 15.081
764 084 0094 2778 | 39964 6094 20016 16478
18 26 0123 3176 | &8 626 3068 15875
532 A562 0192 3.960 2li32 8562 3382 16.669
1164 A719 0232  4.366 I BT19 3645 17065
ane ABTE 0276 4762 11116 B87S 3712 17462

7132 2187 0876 5556 ' 2392 JI8T 4067 18256
1664 2344 0431 5593 | 47064 J344 4235 18653

14 25 0481 6350 | 34 5 A418  19.050
932 2812 0621 T.144 | 25/32 812 AT 19844
19/64 2069 0692 T.540 | 51064 J969 4987 20.241
516 3126 0767 7937 [1316 8125 5185 20637

11732 3437 0928 B2 27132 B437 5591 21431
23/64 A594 1014 9128 | 55/64 B504 5800 21.828
38 47 1106 9625 | 78 A76 6013 22225
13/32 A062 1206 10319 | 20/32 2062 6450 23.019
27564 AZ19 1398 10716 | 5964 9219 6675 23416
16 A376 1503 11,112 | 16716 9376 6903 23812
16/32 AG8T 1726 11906 | 3132 G687 7371 24606
31/64 AB44  1B42 12,303 | 63/64 9844 7610 25,003




	Title Page
	Warranty
	List of Chapters (Table of Contents)
	1  Description
	General
	Cylinders
	Valve Operating Mechanism
	Crankshaft
	Crankcase
	Oil Sump
	Connecting Rods
	Pistons
	Accessory Housing
	Gears
	Cooling System
	Lubricating System
	Induction System
	Ignition System
	Table of Models

	2  Specifications
	Specifications - O-235
	Specifications - O-290
	Accessory Drives
	Alternate Power Ratings
	Detail Weights

	3  Operating Instructions
	General
	Prestarting Items of Maintenance
	Starting Procedure
	Cold Weather Starting
	Ground Running and Warm-Up
	Checks Before Take-Off
	Operation in Flight
	Use of Carburetor Heat Control

	Engine Flight Chart
	Operating Conditions
	Shut-Down Procedure
	Performance Curves

	4  Periodic Inspections
	Pre-Starting Inspection
	Daily Pre-Flight
	25-Hour Inspection
	50-Hour Inspection
	100-Hour Inspection
	400-Hour Inspection
	Non-Scheduled Inspection

	5  Maintenance Procedures
	Ignition and Electrical System
	Harness and Wire Replacement
	Timing Magnetos to Engine
	Generator or Alternator Output

	Fuel System
	Repair of Fuel Leaks
	Carburetor Inlet Screen Assembly
	Fuel Grades and Limitations
	Air Intake Ducts and Filters
	Idle Speed and Mixture Adjustment

	Lubrication System
	Oil Grades and Limitations
	Oil Sump Capacity
	Oil Suction and Oil Pressure Screens
	Oil Relief Valve

	Cylinder Assembly
	Removal of Cylinder Assembly
	Assembly of Cylinder Assembly

	Generator Drive Belt Tension

	6  Trouble-Shooting
	Failure of Engine to Start
	Failure of Engine to Idle Properly
	Low Power and Uneven Running
	Failure of Engine to Develop Full Power
	Rough Engine
	Low Oil Pressure
	High Oil Temperature
	Excessive Oil Consumption
	Cold Weather Difficulties
	Engine Does Not Stop

	7  Installation and Storage
	Preparation of Engine for Installation
	General
	Inspection of Engine Mounting
	Attaching Engine to Mounts
	Oil and Fuel Line Connection
	Propeller Installation

	Preparation of Carburetor for Installation
	Corrosion Prevention in Eng Inst in Inactive Aircraft
	Installation Drawing


	8  Tables
	Table of Limits
	Inspection Forms
	Gnd Run After Top Ovh of Cylinder Change w/New Rings
	Flt Test After Top Ovh of Cylinder Change w/New Rings

	Full Throttle HP at Altitude
	Table of Speed Equivalents
	Centigrade Fahrenheit Conversion Table
	Inch Fraction Conversions

	End of TOC

