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~UAeO 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 operate and maintain
it. Such maintenance procedures that may be required in conjunction with
periodic inspections are also included. This manual is intended for use by
owners, pilots and maintenance personnel responsible for care of Aveo
Lycoming powered aircraft. Modifications and repair procedures are
contained in Aveo Lycoming overhaul manuals; maintenance petsonnel
should refer to these for such procedures.

SAFETY WARNING

Neglecting to follow the opervating mstructions and to carvy out periodic
maintenance procedures can result in poor engine performance and power
foss, Also, if power and speed limitations specified tw this manual are
exceeded, for any reasow; damage ro the engine and personal fnjury can
bappen. Consult your local FAA approved maintenance facility,

SERVICE BULLETINS, INSTRUCTIONS, AND LETTERS

Although the information contained in this manual is up-to-date at time
of publication, users are urged to keep abreast of later information
through Aveco Lycoming Service Bulletins, Instructions and Serviee Leiters
which are available from all Aveo Lycoming distributors or from the
factory by subseription. Consult the latest edition of Service Letter No,
L.114 for subscription information.

SPECIAL NOTE

The  illustrations, picturves and drawings shown in this publication are
typical of the subject matter they portray; in wo mstance are they to be
mnterpreted as examiples of any specific engine, equipment ar part thereof.
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STANDARD WARRANTY

Avew Lyenming Willlemaport Diivion, AV Corporation (Aves Lycoming warreals sush wew of
remonufoctured mremft angine and sach new replscement part tharafor sald by it fo be free from defeces
in material or workmonship under mormod uag and service for sz ooleacar manveths from the date of first
operaiion by P fTral uaer

The ahligation af Aveo Lycoming uader thiz warrney shall be mited to the rmpwic or replecsmant of
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directad tn Avea Lycoming's Oparator Manual

No agreement varying this warmanty or Aveo Lyeoming's obligafions hereunder will be binding wpor
Aven Lycoming wnbear sxecited by ifa duly cutborized smployes.

Aves Lycoming reapriea the right to chamge the ponabouciian W Aveo Lycoming engines af any Hime
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EXPRESS OR IMPLIED, INCLULDING BUT NOT LIMITED T0O ANY WARRANTY OF MER.
CHANTABILITY 0f FITNESS FOR ANY PAHTICULAR PURPOSE, AND ANY IMPLIED
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RIGHT OR CLAIM, WHETHER IN CONTRACT O/ IN TORT, INCLUDING ANY RIGHT IN
SPRICT LIABILITY IN TORT OR ANY RIGHT ARISING FROM SEQLNGENCE ON THE PART
OF AVOD LYCOMING, POR ANY DIRECT, INCIDENTAL, CONBEQUENTIAL OR OUTHER
DAMAGE.
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BPECTAL WARRANTY
PR
*Preminm Packaged Engines and Service Parta

Aveo La ing Williamaport Divisics, Aves Corporstion (Aueo Lycomifg warrants ek nem 0F
remanufuctured premipm packaged replacemgnt part. e/ soid by it to be frew from defects in
g terind aned workmanakip wader Rormod we g ervied for s oslendar months from the date of flzat
operation by the et useror six murnths from the dobe of rameacal of the ergine or part frem the orginod
premism peekaging. hickener esant ooours firt, provided chat (1F such packaging has remained sealed
and umdamaged ot all times, B the engine ondor pert has been ptored af all times in o meatker
proteeted, dry ares whder normal Bumidity conditions, (3 the humidity indicators instalied within the
v Buesnr kave not shuees o gnanfe condition af @y time, sad G the stonage of awch anging andior
art in such premium peokoging Aes Rt axtmded beyond six momths from the date of shipment frim
Awes Lyeoming's plans in Willlamsporr, Pennsyloanda.

The obligntion of Avea Lycomiag wade this worranty akall be mited ¢o the repalr and replocement of

Auveo Laeoming’s electios, of the engine or eay part thereaf) ur of the replacement part, ke a slaim is
made in mocrrdasce with the Avee Lycoming Warranty Appiication Procedure and Avco Lycoming has
e rermdnad thar e oriyins or part ia mof e werraated. Such repalr or replacement il be made by Aveo
Lycoming &t o sharge to the Aaliler of the warmrty ard Avea Loycomiag s Removal oad Inatallotion
Tabor Alomonce Guldebook, Any enging ar part ingtalld in the course of such repmr or replacemen t
awitl be wrrranted for the rematnder of the original werronty periid

Wy efadme $Bodl e nlnsed under Bhix sarraaty i in the opinices of Aves Lycaming the sngine or port fos
hopn. pubjented fo acoident or used adivsbed, altered, homdled maimtained or stored other than oa
directed in Aven Lycoming's Chpemtor's Manuol

No agreement varying this warrenty or Auveo Lycoming's obligotion hereundar will b bincing upan
Aven Lycoming walses exscuted by ite dily authorized By

Aveo Lyromirg raserves the right o change the panatruction of Ao Lyeoming engines of @iy dree
wedbhont increrring why shigation tn ineporate awch elteritions in engines 0F parta previocaly eofd

THIIE WARBANTY I8 [N LIEU OF ALL OTHER WARRANTIES AND REPRESENTATIONS
EEPRESS O IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTY OF MER-
CHANTARILITY 0ff FITNESS FOR ANY PARTICULAR PURPOSE, AND ANY TMPLIED
WARRANTY ARISING FROM ANY OOURSE OF PERFORMANCE Of DEALING OR TRANE
UEAGE, THIS WARRANTY 18 ALS0 I LIET OF ANT OTHER OBLIGATION, LIABILITY,
RIGHT OR CLAIM, WHETHES [N CONTRACT OR IN TORT, INCLUDING ANY RIGHT IN
STHICT LIABILITY (N TORT OR ANY RIGHT ARISING PROM NEGLIGENCE ON THE PART
OF AV LYCOMING FOR ANY DIRECT, INCIDENTAL CONSEQUENTIAL OR OTHER
DAMAGE.

#The ferm. “emium pockeged™ sholl maom packoging (R decordomce with Aveo Lycoming 'a Srendard
Packaging Specifioatéans for export shipraent,

Effavtive February 15, 1580 « Revision "5

Aveo Lypomirg Williamspert Livistan
Williamepioert, Penrsyluomis
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IMPORTANT SAFETY NOTICE

Proper service and repair is essential to increase the safe. reliable
operation of all aircrafl engines. The service procedures recommended
by Aveo Lycoming are effective methods for performing service opera-
tions, 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,

[l is important to note that most Aveo Lyveoming publications contain
varions Warnings and Cautions which must be carefully read in order to
minimize the risk of personal injury or the use of improper service
methods that may damage the engine or render il unsafe,

It is also important to understand that these Warnings and Cautions
are not all inclusive, Aveo Lyeoming could not possihly know, evaluate
or advise the service trade of all conceivable ways in which service might
be done or of the possible hasardous consequences that mayv be invalved.
Accordingly, anyone who uses a service procedure must first satisfy
themselves thoroughly that neither their safety nor aircraft safely will
be jeopardized by Lhe service procedure they select.

iiA
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3/4 Right Rear View - Typical 10-540-C
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e LYCOMING OPERATOR'S MANUAL

WARNING

These engines are equipped with a dynamic counterweight yystem and
must be operated accordingly, avoid high engine speed, low manifold
pressure operation, Use a smooth, steady movement of the throttle (avoid
rapid vpening and closing). If this warning is not beeded, there could be

severe damage to the counterweights, rofler and bushings.

wii
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e LYCOMING OPERATOR'S MANUAL
0-540, 10-540 & HI0-540 SERIES SECTION 1

SECTION 1
DESCRIPTION

The O-540, 10-340 and HIO-540 series are six cylinder, direct drive,
horizontally opposed, air cooled engines.

In referring to the location of Lhe various engine components, the parts
are described in their relationship to the engine as installed in the airframe,
Thus, the powet lake.ofl end is considered the front and the acecssory
drive end the rear. The sump section is considered the bottom and the
opposite side of lhe engine where the shroud tubes are located the top.
Reference o the lefi and right side is made with the observer facing the
rear of the engine. The cvlinders are numbered [rom [ront to rear, odd
numbers on the right, even numhbers on the left, The divection of rolation
for accessory drives is detevmined with the observer facing the drive pad.

Cylinders - The ecylinders are of conventional air cooled eonstruction with
the two major parts, head and barrel, scrowed and shrunk together. The
heads are made from an aluminum alloy casting with a fully machined
combustion chamber. Rocker shafl bearing supports are cast integral with
the head along with housings to form the rocker boxes for both valve
rockers, The ovlinder bareels, which are machined [vom chrome nickel
molybdenum steel Torgings, have deep integral cooling fins and the inside
of the barrels are sround and honed to a specified finish,

Valve Operatimy Mechawiss - A conventional lype camshafl is located
above and parallel to the crankshafl., The camshaft aetuates hydraulic
tappels which operate the valves through push rods and valve rockers, The
valve rockers are supporied on full floating steel shafts. The valve springs
bear against hardened steel seats and are retained on the valve stems by
means of split kevs.

Cramnkcase - The crankcase assembly consists of two reinforeed aluminum
alloy castings, fastened topetner by means of studs, bolls and nuts. The
mating surfaces of the two castings are joined without the use of a gasket,
and the main bearing bores are machined for use of precision type main
hearing inserts,

11



—meveo  LYCOMING OPERATOR’S MANUAL
SECTION 1 0-540, 10-540 & H10-540 SERIES

Cranksbaft - The crankshalt is made from a chrome nickel molybdenum
steel forging. All bearing journal surfaces are nitrided. Freedom from
tarsional vibration is assured by a system of pendulum type dynamic
counterweigh s,

Comnécting Rods - The connecting rods are made in the form of “H"
sections from alloy steel forgings. They have replaceable bearing inserts in
the crankshaft ends and bronze bushings in the piston ends. The bearing
caps on the erankshaft ends are retained by two bolls and nuts through
cach cap.

Pistons - The pistons are machined from an aluminum alloy forging, The
piston pin is a full floating type with a plug located in each end of the pin.
Depending on the eylinder assembly, pistons may be machined for either
three or four vings and may employ either half wedge or full wedge rings.
Consult the latest revision of Service Instruction No. 1037 for proper
piston and ring combinations,

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

il Sump (0-540, 10-540-C, -D, -], -N, -R) - The sump incorporates an il
drain plug, oil suction sercen, mounting pad for carburetor or fuel injector,
the intake riser and intake pipe connections.

il Sumyp and Induction Assembly (Except Q=344 fer-340-C, -0, -, -N,
R} - This assembly consists of the oil sump bolted to a mated cover
containing intake pipe extensions for the induction system. When bolted
together they form a mounting pad for thé air inlet housing. Fuel drain
plugs are provided in the cover and the sump ineorporates oil drain plugs
and an il suction screen,

Cooling System - These engines are designed to be cooled by air pressure
actuated by the forward speed of the aircraft. Baffles are provided to build
up a pressure and foree the air through the cylinder fins, The air is then
exhausted to the atmosphere through gills or augmentor tubes usually
located al the rear of the cowling,

1-2




~rAveO LYCOMING OPERATOR'S MANUAL
0-540, 10-540 & HI10-540 SERIES SECTION 1

Iandictions Systens - Aveo Lveoming 0-340 series engines are couipped with
d Marvel Schebler BA-1-5 carburelor. Particularly good distribution of {he
fuet-air mixture to cach cviinder is oblained through the cenler zone
induclion system, which is integral with the il sump and is submerged in
oil, insuring a more unifonm vaporzalion of fuel and aiding in cooling the
wil in the sump, From the dser the fuelaiv misture s discributed to each
ewlinder by individual intake pipes.

Aveo Lveoming 10-540, HIO-5340 series cngines are equipped with
either a Bendix type RS or RSA fuel injector. The fuel injection system
schedules fuel Mow in proportion Lo air Now and fuel vaporization lakes
place at the intake ports.

A briet deseriplion of the carhuretor and Tael injectors follows:

The Marvel-Schebler MA-1-3 carhuretor is of the single barrel float type
and is euipped will a manoal mixiure control and an idle cut-off.

The Marvel-Schebler ILA-G is a horizontal moun led carburetor equipped
with a manual mixiure control and idle cot-off.

The Bendix RS Lvpe Tuel injection svstem operales by mepsuring the air
Now through the throlile body of the serve valve regulator contrals, and
ses this measurement Lo operale a servo valve wilthin the control. The
regulaled fuel pressure pstablished by the serve valve is used o conteal the
dislibutor valve assembly, which then schedules fuel Dow in proportion 1o
air Mow,

The Bendix RSA fype fuel injeclion svstem is based on the prineiple of
measuring air flow and using the air Qow sipnal in a stem 1y pe regulator Lo
convert the air force info a luel force. This fuel foree (fuel pressure
differentialy when applied across the fuel metering seetion (jetting syscem)
makes fuel flow porporfional Lo air Now,

NOTE
the detter "D psed as the 4th oy 5t character in the model suffix means
that the basic model configuration bas beew altered by the e of doal

e tes Dowsed i oa stwsle boesing, Fxample - basic arodel (OS540 1A 5
freconres FO-530-K 1A 5L,

f'Jlfwr.;at.r'r_;.l_r.;f AN {-l_f' E:I.f.gff.ln’n' e e sae e I,er'.l'fur,.'.l.urm'p et et
spareificatios for the faste ol il apply.

1-3
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SPECIFICATIONS
Page
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P-R,-T,-¥Series .. ... 21
054040, -L; IO-040-K, -L, -M, -8 Series . . ... ... ....... .. .. .., 22
[O-BAD-W . -AA; HTIOBA0-A Series .. .. ... ... ... . 2-3
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Direction of Rotation . .. ... ... ... .. ... .. ... . ... ., 24

Revised April, 1984
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-540, 10-540 & HIO-54(0 SERIES

SECTION 2
SPECIFICATIONS

(3-5400 SERIES

-

FAA Type Cerlificate 295

Rated horsepower 260

Rated speed HPM 2675

Bore, inches 5.125

Stroke, inches 4.375

Displacement cubic inches 541.5

Compression ralio B.6:1

Firing order 1-4-5-2-3-6

Spurl? oceurs degreps BTC 2a"
Valve rocker clearance

thydraulic tappels collapsed) A12H- B0

Prop. drive ratio 1:1

Prop. driven rotalion Clockwise
[(-540 SERTES

A-B-E

-3, -P

FAA Twvpe Certificate 1E4
Rated horsepower 290
Rated = RPM 2570
Bore, inches 8.125
Stroke, inches 4375
Displacement cubic inches B41.5
Compression ratio a1
Firing order 1-4-5-2-3-6
‘Vpark occurs degrees BTC 200

ve rocker clearance

thydraulic tappets collapsed) [28-.080
Prop. drive ratio 1:1
Prop. drive rotation Clock wise

Revised April, 1984

SECTION 2

- -E.-G.-H

205 295

235 260

287hH 2700

125 5.125

4.3TH 4. 375

415 541.5

T.2:1 Rl

1-4-5-2-3-6 1-4-5-2-3-6

25" 25°

D28R-080 2E- 0RO

1:1 1:1

Clowkwise Clockwise

-D-NAR

-T, -V R |

1E4 1E4

260 250

2700 2575

5.125 6.125

4,376 4,375

Bd1.5 hdl.5

#.5:1 8.5:1

1-4-5-2-3-6 1-4-5-2-3-6

257 25"

J28-_080 LE28-080

1:1 1:1

Clockwise Clockwise
2-1
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0540, 10-540 & HIO-5340 SERIES SECTION 2
SECTION 2

SPECIFICATIONS
O-540 SERIES

-J, -L
FAA Type Certificate 295
Rated horsepower 236
Rated speed RPM 2400
Bore, inches B.126
Stroke, inches 4,375
Dhisplacement cubic inches 541.5
Compression ratio 8.5:1
Firing order 1-4-6-2-3-6
Spark occurs degrees BTC 23
Valve rocker clearance
{thydraulic tappets collapsed) JV2H-080
Prop. drive ratio 1:1
Prop. driven rotation Clockwise
[10-540 SERIES
_K*q -Ll
M, S
FAA Type Certificate 1E4
Rated horsepower J00
Rated = REM 2700
Bore, inches 5.125
Stroke, inches 4.375
Displacement cubie inches 541.5
Compression ratio B.7:1
Firing order 1-4-5-2-3-6
Spark occurs degrees BTC a0°
alve rocker clearance
(hydraulic tappets collapzed) 28080
Prop. drive ratio 1:1
Prop. drive rotation Clockwise

* . NOTE: Model 10-540-K1C5, -K1F5, -K1J6 and "S]:‘{Lﬁ- has alternate
rating of 290 horsepower at 2575 RPM. When operating at alternate
rating, all data pertinent to the 10-540-G series is applicable.

2-2 Revised April, 1984
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SECTION 2 0540, 10-540 & HIO-540 SERIES
SPECIFICATIONS
HIO-540-A  T0-540-A4 [0-540-W
FAA Type Certificate 1E4 1E4 1E4
Raled horsepower 280 250 235
Rated speed RPM 2676 2425 2400
Bore, inches 5.125 5.125 5.125
Stmke inches 4,375 4.375 4.375
Displacement cubic inches 541.5 541.5 541.5
Compression ratio 8.7:1 7.3:1 B.5:1
Firing order 1-4-5-2-36  1-4-5-Z-3-6  1-4-5-2-3-6
%}:ﬂrk ocours degrees BTC a0 20 23°
%ﬁrﬁkﬁtmﬂﬂlﬂﬂrﬂmdw} (28-.080 (28-.080
[ aulic BC A28-, A128-.0 028-.080
Dirive 1:1 1:1 1:1
Pmp Driven Hotation Clockwise  Clockwise  Clockwise

1 STANDARD ENGINE, DRY WEIGHT

MODEL LBS.
0-540-L3CED . . 384.00
0-540-J1A5D, -J2A5D, -J1B5D, -J2BSD. ... ... ... ... 387.00
0-540-J3A5D, -JSC5D. .. ... ... ..o .388.00
0-540-B1AS5, -B2AB,-B4AS . ... .. . .................. ... 395.00
0-540-B1B6, -B2B6, -B4B5. .. ... ... .......... ... 396.00
0-540-A1A, -A1AS, -A4AS ... 396.00
0-540-A2B, -BID5. .. ... ... ... ... ... .396.00
0-540-A1B5, -A1CH, -A4BS . .. ... ... ... ... .391.00
0-540-A4C5, -A1D5, -A4D5 ... ... ... .. e L....397.00
0-540-A1D, -B2C5,-E4AS ... ..........................397.00
0-540-E4B5 ... ... ... 398.00
0-540-E4C5 . . 399.00
0-540-A3D5, -H1B5D, -H2BsD . ... 412.00
0-540-GLAB, -GZAB. . ... .. ... 415.00
0-540-H1AS, -H2AS . . .. ... . ... ... ............. 416.00
10-540-WLAS5D . . 398.00
10-540-C1C5, C4C5, C2C. ... . 402.00
10-540-DAA5 . . ... ... 402.00
I0-540-C1B5, CABB. . ... ... . 404.00
10-540-J4A5, -T4A5D, T4BSD . ...........................409.00
T0-540-C4DED . . ... 410.00
10-540-V4A5D 414.00
TO-540-NTAB 428.00
Revised April, 1984 2:3



0RO LYCOMING OPERATOR'S MANUAL

0-540, 10-540 & HI0-540 SERIES SECTION 2
1. STANDARD ENGINE, DRY WEIGHT (CONT,J
MODEL LBS.
IO-B40-R1IAS . 437.00
10-540-B1AS, -BI1CS,-E1AS .. ... ... ... . ... . . . ... ... 442.00
10-540-A1A5, -E1B5, -GLAS ... ... .. .. .. ... . ..., 44.3.00
10-540-G1ER, -GIFSE. ... ... .. . 444.00
10-540-G1B5, -P1AS, -E1C5, G1C5. .. ... ... ... . .. ... .. .. 44800
TO540-G1DE . . 454.00
IO0-540-M1AS .. 465.00
I0-640-K1G50D, -M1BSDy. ... ... ... 467.00
TO-540-K1JBD . . o 468,00
I0-540-K1FsD, -K1KS . ... . 469.00
[I0-540-K1AS5, -K1ASD, -L1AG, -K1ER, -K1Fs. ... ... ... . .. .. 470.00
10-540-K1GA, -K1C5, -K1D5, -K1J56, -S1AG. ... ... ... ... .. .. 472.00
IOB40-KIHS . ..o 473.00
[0-540-AA1AR ... . L ATOD0
HIO-B40-A0A . 474.00
*Accessory Drive Drive Ratio **Direction of Rotation
Starter 16.556:1 Counter-Clockwise
Generator 1.910:1 Clockwise
Generator (Optional) 2.500:1 Clockwise
Alternator 3.200:1 Clockwise
Alternator (Optional) 3.630:1 Clockwise
Vacuum Pump 1.300:1 Counter-Clockwise
Hydraulic Pump 1.385:1 Clockwise
Hydraulic Pumpt 1.300:1 Clockwise
Tachometer G001 Clockwise
Propeller Governor .895:1 Clockwise
Propeller Governort 047 Clockwise
Magneto Drive: Si 1.500:1 Clockwise
ME%‘DEW Drive: Du S150:1 Clockwise
Fue! Pump - AN 1.000:1 Counter-Clockwise
Fuel Pump - Plunger
Operated S00:1

* - When applicable,

** - Viewed facing drive pad - NOTE that engines with “L"" in prefix will
have opposite rotation to the above,

T - Dual magneto drive,
t - Wide cylinder flange series,
9.4 Revised April, 1984
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0-540, 10-540 & HIO-540 SERIES SECTION 3
SECTION 1
OPERATING INSTRUCTIONS

1. GENERAL Close adherence to these instructions will greatly con-
tribute to long life, economy and satisfactory operation of the engine.

NOTE

YOUR ATTENTION 15 DIRECTED 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 T0Q SATISFACTORY PERFOR-
MANCE AND LONG LIFE AS THE CONSTANT USE OF CORRECT
GRADES OF FUEL AND OIL, CORRECT ENGINE TIMING, AND
FLYING THE AIRCRAFT AT ALL TIMES WITHIN THE SPEED
AND POWER RANGE SPECIFIED FOR THE ENGINE. DO NOT
FORGET THAT VIOLATION OF THE OPERATION AND
MAINTENANCE SPECIFICATIONS FOR YOUR ENGINE WILL
NOT ONLY VOID YOUR WARRANTY BUT WILL SHORTEN THE
Ii;i !'étﬁqgg YOUR ENGINE AFTER 1TS WARRANTY PERIOD HAS

New engines have been carefully run-in' by Avco Lycoming and
therefore, no further break-in is necessary insofar as operation is con-
cerned; however, new or newly overhauled engines should be operated
using only the lubricating oils recommended in the latest edition of Ser-
vice Instruction No, 1014,

NOTE
Cruising should be done at 65% to 75% power until a total of 50 hours has
been accumulated or the oil consumption has stabilized. Thiz iz to insure
the proper seating of the rings and is applicable to new engines and
engines in service following cylinder replacement or top overhaul of one
or more cylinders.

The minimum fuel octane rating is listed in the flight chart, Part 9 of
this section. Under no circumstances should fuel of a lower octane rating
or automotive fuel (regardless of octane rating) be used.

2. PRESTARTING ITEMS OF MAINTENANCE. Before starting the
aircraft engines 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 he observed
before the engine is started.
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SECTION 3 0-540, 10-540 & HI0O-540 SERIES
3. STARTING PROCEDURES

The following starting procedures are recommended: However, the
starting characteristics of various installalions will pecessitate some
vatiation from these procedures.

MNOTE

Cranking periods showld be fimived from ten (10) o twelve (12) seconds
with 5 minutes rest between cranking periods,

@ C1-5460 Kevies

{11 Perform pre-flight inspection.

{2} Set carburetor heat conteol in “cold™ position,

{31 Set propeller governor {if applicable) in “Full RPM™ posilion.
{41 Turn fuel valve to “on" position.

{5} Move mixture conlrol to “Full Rich™,

{6) Turn on hoost pump,

{7} Pump throttle to full open and back to idle posilion for 2 (o 3
strokes for a cold engine, If cngine is equipped with priming system,
cold engines may be primed with 1 to 3 strokes of the priming
pump,

{8) Open throttle approximately 1/4 travel.

(9) Set magneto sclector swileh. Consult airframe manulacturer's
handbook Tor correct position,

(10} Engage slarler.

{11} When engine starls, place magneto selector swilch in “Both”
posilion.

(12) Check oil pressure gage for indicaled pressure. If oil pressure is
nof indicated within thirty scconds, slop engine and determine
Lroble.
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0-540, 10-540 & HIO-540 SERIES SECTION 3
b, 10-540 and HIO-540 Sevies (Cold Engine)
(1) Perform pre-flight inspection.
{2) 8et propeller governor in “*Full RPM™,
(3) Turn fuel valve to “on™ position.
{4) Open throttle approximately 1,4 travel.

(%) Turn boost pump on and move mixture control to “Full Rich™
position until a slightl but steady flow is indicaled.

(8} Beturn mixture conttol to “Idle Cut-Off* position.

(T} Set magnelo, selectot switch. Consult aifframe manufacturer’s
handbook for correet position,

(8) Engage starter,

(9) When engine starts, place magneto selector switch in “Both™
position,

{10) Move mixture control slowly and smoothly to “Full Rich"™.

{11) Check oil prossure gage for indicated pressure, If ol pressure is
not indicated within thirty seconds, stop the engine and determine
lrouble.

NOTE

if engine fails to achieve a pormal start, assume it to be flooded and use
statidard clearing procedure. Then repeat above procedure,

Hot Fwgine - Because of the facl thal the fuel percolales and the system
must be cleared of vapor, il is recommended that the same procedure, as
outlined above, be used for starting a hot engine,

4, COLD WEATHER STARTING, During extreme cold weather, il may be
necessary to preheat the engine and oil before starting.

J. GROUND RUNNING AND WARM-LUP. Subjeet engines arve air
pressure cooled and depend on the forward movement of the aireraft to
maintain proper cooling. Particular care is necessary, thercfore, when
operating these engines on. the ground. To prevent overheating, it is
recommended that the following precautions be observed.
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SECTION 3 0-540, 10-540 & HI0-540 SERIES
NOTE
Amy ground check that requires fulf throtile operation must be limited to

three minuwtes, or less if indicated cyltnder bead temperature showld exceed
the maxinrim stated i this mannal,

a. Head the aircraft into the wind,
b. Leave mixture in “*Full Rich™.

o, Operate the engine on the ground only with the propeller in
minimum blade angle sctting.

d. Warm up at approximately 1000-1200 RPM. Avoid prolonged idling
and do not exceed 2200 RPM on the ground.

e, Engine is warm enough for lake-off when the throttle can be opencd
withoul the engine fallering,

G, CROUND CHECK,
a, Warm up as directed above,
h, Check both oil pressure and oil temperalure.
e, Leave mixture in “Full Rich™.

d. (Where applicable) Move the propeller control through its complete
range to check operalion and reiurn to full low pitch position. Full
fealhering check (lwin engine) on the ground is not recommended but
the feathering aclion can be checked by running the engine between
1000-1500 BPM: then momentarily pulling the propeller control into
the feathering position. Do not allow the RPM to drop more than 500
RPM,

e, A proper magneto check is important, Additional factoes, other than
the ignition system, affect magneto drop-oll. They are load-power
output, propeller pitch and mixture steength., The imporiant thing is
thal the engine runs smoolhly because magneto drop-off is affected by
the variables listed above. Make the magneto check in accordance with
the following procedurnes,
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0-540, 10-540 & HIO-540 SERIES SECTION 3

{1} (Controllable Pilch Propeller) With propeller in minimum pitch
. angle, set the engine to produce 50 - 65% power as indicated by the

manifold pressure gage. Mixture control should be in the full rich

position, At these seltings, the ignition svstem and spark plugs must

work harder because of the greater pressure within the eylinders.

Under these condilions ignition problems, il they exist, will oecur,

Mag checks at low power settings will only indicate fuel - air
. distribution guality.

NOTE

Aircraft that are equipped with fixed pitch propellers, or wot eguipped
with manifold pressure gage, may check magneto drop-off with eHpTe
. afferating at approxiately 2100-2200 KP4,

{2} Switch from both magnetos to one and note drop-off, return to
both until engine regains speed and switeh to the other magneto and
note drop-olf, then retum to bolh, Drop-off should nol exceed 175
RFM and should not exeeed 50 RPM belween magnetos. A smooth
drop-off past normal is usnally a sign of a too lean or too rich
mixlure,

[, Do nol operate on a single magneto lor too long a perod, a few
seconds is usually sullicient to check drop-ofl and will minimize plug
fouling.

L OPERATING IN FLIGHT,
a. Subject engines are equipped with a dynamic counterweishl system
and must be operated accordingly. Use a smooth, steady movement
. (avoid rapid opening and closing) of the throttle.

b. See airframe manulacturer’s instructions for recommended power
sellings.

¢, Fuel Mixture Leaning Procedure,

. Improper fuel/air mixture during fight is eesponsible [or many
engine problems, particularly during lake.off and climb power settings.
The procedures described in this manual provide proper fuel/air
mixture when leaning Aveo Lycoming engines; they have proven to be
both  economical  and  praclical by  eliminating  excessive  fuel

. consumplion and reducing damaged parts replacement, It is therefore
recommended  that operators, of all Avee Lycoming aircraft
power-plants, utilize the instruclions in this publication any time the
fuel/air mixlure is adjusted during flight,
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Manual leaning may be monitored by exhauslt gas lemperature
indication, fuel flow indication, and by observation of engine speed
and/or airspeed. However, whatever instrumenls are used in leaning the
mixture, the following general vules shoold be observed by the operator
of Aveo Lycoming aircraft engines.

CENERAL RULEN

Never exceed the maximunt red lne cplinder bhead tes pevatuve lindt,

For maximmn service life, cylinder bead temperatwves should  be
maintained  below 4359, (224900 dweing bigh  performance  crise
eperation and below FO0UF, (20590, ) for coomomy craise frowers,

(e crgines with manual mixture control, matntain wmixture control in
“Full Rich™ pogition for vated take-off, climd aud maxivun cruise powers
{above gpproximately 73% ), However, duving take-off from bigh clevation
aitport or during clinbh, rougbuess or loss of power may result frowm
aver-richiess, I sweh o case adiust wixture control onfy enough to obitam
smaoth operation - wot for eeopomy, Observe instraments for temperature
vive. Regl operation due 1o overaick fueliair neixiure is most likely to be
enconntered in carbureted engines ot altitnde above 5 000 feer,

Always veturn the mixtare to fill vich before increasing poter settings.

thpperate the engine at maxinam . power mixinre for performance crise
frowers and af best cconomy mixture for cconomy crvise powwer; wnless
atherwise specified in the airplane owners manwal,

During let-down flight operations it may be pecessary to mannally lean
uncompensated  carbureted or fuel injected engines to obtair smooth
crfreration.

LLEANING TO EXHAUST GAS TEMPERATURE GAGE.

a, Mormally aspivated engines with fuel injectors or uncompensaled .
carhuretors,

1) Maximum Power Cruive (approxoaarely 75% power) - Never lean
bevond 130%F. on rich side of peak ECT unless aireralt operator's
manual shows otherwise, Monitor eylinder head temperatures.

(2) Best Foowomy Creise (approximatety 75% power amd below) - .
Operale at peak EGT.
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SECTION 3 0-540, 10-540 & HIO-540 SERIES
2, LEANING 10O FLOWMETER.

Lean to applicable [uel-flow tables or lean Lo indicalor marked foe
cotect fuel-fow [or cach power sebting.

FLEANING WITH MANUAL MIXTURFE CONTROL (Without Dowmeter
or BEGT page),

. Carberreted Engines.

{11 Slowly move mixiure control from “Full Rich™ position toward
lean position.

{2y Conlinue leaning until engine roughness is noted,
{3) Enrich until engine runs smoothly and power is regained.

&OUSE OF CARBURETOR HEAT CONTROM. - Under ecrtain moist
atmospheric conditions at temperature of 209 to 90, it is possible [or jce
Lo form in the induction system, even in summer weather, This is due to
the high air velocity through the earburetor venturi and the absorption of
heat [rom this air by vaporization of the [uel, The temperature in the
mixlure chamber may drop as mueh as T09F. below the lemperature of
the incoming air, Il this air contains a large amount of moistuce, the
cooling process can cause precipitalion in the form of iee, Iee formation
generally begins in the vieinity of the butterfly and may build up to such
an extent that a deop in power output could result, A loss of power is
rellected by a drop in manifold pressure in installations equipped witlh
constant speed propellers and a drop in manifold pressure and RFM in
installations equipped with fixed pitch propellers. If not corrected, this
condition mayv canse complete engine stoppage,

To avoid this condition, all installations are equipped with a system
for preheating the incoming air supply Lo the catburelor. In Lhis way,
sufficient heat is added Lo replace the heat loss due to vaporization of
Tuel; and the mixing chamber’s temperature cannot drop to the freezing
point of water, This air preheater is essentially a tube or jacket through
which the exhaust pipe from one or more ovlinders is passed, and Lthe
air flowing over these surfaces is raised to lhe required lemperalure
before enlering the carburetor, Consistenlly high lemperatures are to be
avoided because of a less in power and a decided variation of the
mixture, High charge lemperalures also  favor detonation  and
preignition, both of which are to be avoided if normal service life is to
be expected from the engine. The following outline is the proper
method of utilizing the carburetor heat control,
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{1} Takeoff - Takeoff should be made with carburetor heat in full
cold position, The possibility of icing at wide throttle opening is very
remote,

f2) Flight Operation - The carburetor air heat control should be left in
the eold position during normal flight operations, On damp, cloudy,
foggy or hazy days, regardless of outside temperature, keep a sharp
lookout for 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 open the throttle to limiting manifold pressure. This will result
in an additional drop in manifold pressure which is normal and this
drop will be regained as the ice is melted out of the induction systerm.
When the ice has been melted from the induction system the car-
buretor heat contral should be returned to the cold position. Only in
aircraft equipped with a carburetor air temperalure gage may par-
tial heat be used to keep the mixture temperature above the freezing
point {32°F.).

WARNING

Exercise caution when operating with partial carburetor heat, if there is
no carburetor air-temperature gage. Ice crystals that would normafly
pass through the induction system can melt from the partial heat. If this
moisture should then drop sharply in temperature, when passing
through the ventun it could refreeze and accumulate to form carburetor
iving. It iz advisable, therefore, to use either full heat or no heat in wir
craft not equipped with a carburetor airtemperature goge.

3 Landing Approach - In making an approach for a landing, car-
buretor air heat should generally be in the "Full Cold™ position,
However, if icing conditions are suspected, the “Full Heat™ should
be applied. In the event that full power need be applied under these
conditions, as for an aborted landing, the carburetor heat should ba
returned to "'Full Cold"” prior to full power application. See the air-
craft flight manual for specific instructions.
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SECTION 3 0-540, 10-540 & HIO-540 SERIES
89 ENGINE FLIGHT CHART.
Fuel and il -

Model * Aviation Grade Fuel .
(0-540-B Series A0/8T octane, minimum
0-540-A, E, -G, -H; 10-540-C, -D, -N, -T, -V 91/96 octane, minimum
10-540 Series (Except -C, -D), -Nj) 100/130 octane, minimum
0-540-J, -L, -M Series 100,130 octane, minimum
10-540-AA1AS, -WI1ASD, -C4D5D,

-K1KS 100/ 100LL octane, minimum
HIO-540 Series 100/130 octane, minimum
* _ Refer to the latest edition of Service Instruction No. 1070,

NOTE

Auviation grade I00LL fuels in which the lead content is limited to 2 c.c.
per gal are approved for continuous use in the above listed engines.

ALL MODELS

*Recommended Grade Oil
MIL-L-22851

Average MIL-L-6082 Ashless Dispersant
Ambient Air Grades Grades
All Temperature 0 0———= SAE 15W5D or 20050
Above 80°F, (26.67°C.| SAFE 60 SAE 60
Above 60°F, 115.66%C.) SAE 50 SAE 40 or SAE B0
30" -1.11°C.) Lo 90°F. (32.22°C.) SAE 40 SAE 40

0" -17.77°C.) to TOF. (21.11°C.) SAFE 30 SAE 40, 30, 20W40
Below 10°F, {-12.22°C.) SAE 20 SAE 30, 20W30

# _ lefer to the latest edition of Service Instruction No. 1014,

Oil Sump Capacity
All Models (except 0-540-J3CED,-LAC5LY,

10-540-W1ABD, -V4ASD). .. ... .. ... ......... 12U0.5.Qts
Minimum Safe Quantity nSump. .. ... ... ..2-3!1{.1.5,8'@.
(-540-T3C50,-L3CED; [}-540-“};}\5[}, V4a5D). .. ...... BU. 8 Qts,
Minimum Safe Quantity inSump_ .. ... ... 21 8. Qta.
OPERATING CONDITIONS

Average
Ambient Air Desgired Maximum
Above 80°F. (26.67°C.) 180°F. (82%C.) 245°F. (118°C.)
Above 60'F, (15.55%C.) 180°F. {(82°%C.) 245°F. {118°C.)
30° (-1.11°C.) to 90°F, (32.22C.)  1BQ°F. (82°C) 245°F. (118°C.)

07 -17.77°C.) to 70°F. (21.11°C.) 170°F. (T7°C.) 245°F. (118°C.)
Below 10°F. (-12.22°C.) 160°F. (T1%C.) 246'F. (118°%C.)

* . Engine oil temperature should not be below 140°F. (60°C.) during con-
tinuwous operation,
3-10 Revised April, 1984
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0-540, 10540 & H10-540 SERIES SECTION 3
OPERATING CONDITIONS (Cont.)
Start &

il Pressure, pai Maximum Minimum Idling Warm-Up
Mormal clﬂ:eratinn

All Models 85 55 25 115

IDLE

Fuel Presgure, psi MIN. MAX, MIN,
O-540 SERIES 0.5 B0
*1()-540-A, -B Series
*10-540-E1 A5, -E1B5, -K1C5, -K1E5,
*0-540-4G1 A5, -G1ES, -G1FA

inlet to fuel injector 20 26
*¥10-540-C, -1, -N, -T, -V, -W Series

Inlet to fuel pump -2 ab
Inlet to fuel injector 14 45 12
*10-540-AALAS, -E1CS, -G1BE, G105,

i11d, -L1AG, -M1AS, -P1AS, -B1AS
*HIO-540-A1A

Inlet to fuel pump -4 40

Inlet to fuel injector 18 40 12
*1(-640-K1A5, -K1Ba, -K1F5, -K1G5,

-K1G5HD, -K1J5, -K1Kb

Inlet to fuel pump -2 40

Inlet to fuel injector 18 40 12
*[0-540-T4A5, -R1AS

Inlet to fuel pump -4 45

Inlet to fuel injector 14 45 12
*10-540-M 185D

Inlet to fuel pump -2 45

Inlet to fuel injector 18 45 12

* . 55 psi maximum to fuel pump inlet with the fuel injector in idle cut-
off,

Revised April, 1984 311
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SECTION 3 0-540, 10-540 & HIO-540 SERIES
OPERATING CONDITIONS (CONT.)
0-540-A Series

Fuel Max. FMax.
Cons.  OQil Cons. Cyl.Head
Operation RPM  HP Gal./Hr. Qts./Hr. emp.

MNormal Rated 2575 250 eanan 1.11 S009F,
Perlormance Cruise

(75% Rated) 2350 190 16.3 0.63 S00°F.
Economy Cruise

(605 Hated) 2200 150 12.5 .50 S00°F,

-540-B Series

Nommal Rated LT T 1 R — 1.05 s009F,
Performance Cruise

{75% Rated) 2350 175 15.5 0.58 S009F.
Economy Cruise

{60 Rated) 2200 1410 12.2 0.47 HO0SF,

0-540-E, -G, -H; [0-540.D, -N, -R

Mormal Rated 2900 260 samanan 1.16 5009F,
Performance Cruise

(T5% Kaled) 2450 195 1%.0 0.65 S00CF,
Economy Cruise

(605 Hated) 2350 155 15.0 0.52 500°F,

0-540-J Series #*+ [, ¥+

Normal Rated ) 2400 235 e 1.05 a009F.
Performance Cruise

{75% Rated) 2200 175 12.8 0.08 S00°F,
Economy Cruise

{60% Rated) 2000 140 10.2 0.47 S00°F,
* . At Bayonet Location - For maxlmum sen'ige life of ﬂae engine,
maintain cylinder head temperatures between 150VF. and 435YF. during

continuous operation.

** - Model 0-540-J Engines - Manual leaning to best economy is permitted
at cruise conditions up to 75% power resulting in a BSFC of .430
Ibs. [BHP. hr. Minimum allowable BSFC at take-off and climb eonditions is
.500 Ibs./BHP. /hr.

Model 0-540-J3A5D Engines - Manual leaning is ?ermi:ted at cruise
conditions up to 85% power resultlnﬁein a BSFC 420 Ibs./BHP. 'hy. at best
economy and 460 |bs /BHP. 'hr. at best power. Minimum allowahle BSFC
at take-off and climb econditions is 500 lbs./BHP. /by,

#H¥ - Model 0-540-I Engines - Manual leaning at best economy is
permitted al cruise conditions up to T5% Eower resulling in a BSFC of
iﬁg@ﬂlﬁsp,.'%HP..fhr. Minimum allowable BSFC at take-off and climb is .550
=1 - M1E,
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0-540, 10-540 & HIO-540 SERIES
OPERATING CONDITIONS (CONT.)

Operation

MNormal Rated

Performance Cruise
(75% Hated)

Fconomy Cruise

(B5% Rated)

Mormal Rated
(T5% Rated)

Performanee Cruise
(T6% Rated)

Economy Cruise
{60% Rated)

Mormal Rated

Performance Cruise
{75% Rated)

Economy Cruise
(605 Hated )

Normal Rated

Performance Cruise
(75% Ra led{

El:unum%’ Cruise
(60% Hated)

MNormal Rated
Performance Cruise
- Rated)
Economy Cruise
(605 Hated)

Fuel Max.

Cons.  0Qil Cons.
RPM  HP  Cal./Hr. s,
267% 2O e 1.11
2350 180 15.6 0,63
2200 150 12.5 0.50

I0-540-A, -G, -P Series
2576 2900 - 1.20
2360 220 16.5 0.73
2350 220 16.5 0.73
200 175 12.0 0.69
10-54 0-B, -E Serles
2576 280 1.2%
2350 220 16.5 0.73
230 178 12.0 0.59
10-540-K, -L, -M Series
2900 300 e 1.34
24560 225 18.0 0.75
2350 180 12.8 0.60
10-540-5 Series

2700 300 e 1.34
2450 225 18.0 5
2350 180 12.8 60

[-540-0, ) Series™+

SECTION 3

=Max.
Cyl. Head
Temp.

5O0CF, (2609C.)
BOOOF. {2607C.)
BODOF, (260° C.)
500OF, }zanﬂc.}
500°F. {260°C.)
BO0OF, {260°C.)
5000F. {260°C.)

AT59F. (248,1°C.)
4T5OF. (246.1°C,)
AT5OF. (246.19C.)

4T59F. {246 1VC.)
4T5%F. (246 .17C.)
4769F. (246.1°C.)

500°F. (260°C.)
B00OF. (2600C.)
BO0OF, (2600C,)

* . At Bayonet Location - For maximum service life of the engine,
maintain cylinder head temperatures between 150%F. and 435°F. diring
continuous operation.

L Limi.tij:&manifnld pressure for continuous operation of IG-MG-MBEEE

G405, -4

with Hartzell propeller HCE2Y ' (

be

pe hub and 8465-Y
low 2300 BPM.
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SECTION3 0-540, 10-540 & H10-540 SERIES
OPERATING CONDITIONS (CONT.)
Fuel Max. *Max,
Cons, 0l Cons. Cyl. Head .
COperation RPM HP Gal./Hr, Qts./Hr. Temp.
10-540-T, -V Series
Normal Rated 2700 260 e — 1.18 500°F, |260°C.)
Performance Cruise '
{75% Rated) 2450 196 15.0 65 500°F, (260°C.) .
Economy Cruise
{65% l{atedl 2350 156 12.0 52 500°F. (260°C.)
10-540-A A Series
Normal Rated 2425 250 s 1.11 ROOF. (260°C.)
Performance Cruise
175% Rated) 2200 190 14.5 63 BOOF. (2B0°C.)
Economy Cruise
165% ted) 15043 150 11.6 Bl BOOPE. (260°C.)
10-540-W Series
Normal Rated 2400 235 0 - 1.05 H00°F, (260°C.)
Performance Cruise
{75% Rated) 2200 175 12.5 58 500°F. {260°C.)
Econ Cruise
(65% ted) 2000 140 10.1 AT 500°F. (260%C.)
HIO-540-A Series
Normal Rated 267H 290 — 1.29 AT5F. (246.1°C.)
Performance Cruise
765% Rated) 23ap0 220 16.5 .73 475°F. (246.1°C.) .
Economy Cruise
165% ﬁat&d} 2200 175 12.0 il 475°F. (246.1°C.)

* . At Bayonet Location - For maximum service life of the engine main-
tain cylinder head temperature between 150°F. and 435°F. during con-
tinuous operation, ‘

¢. Engine Shut Down —
{1) Set propeller at minimum blade angle.

(2) Idle until there is a decided decrease in cylinder head
temperature,

i3} Move mixture control to “'Idle Cut-Off",
{4} When engine stopa, turn ignition switch off.
3-14 Revised April, 1984
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Figure 3-3, Sea Level Power Cuarve - 0-040.4
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USING CURVE TO FIND ACTUAL HORSEPOWER -

The following is an example of how to use the Sea Level and Altilade
Performanee curves for normally aspiraled engines, printed on these pages,
lo determine actual horsepower being delivered by the engine for given
altitude, RPM, manilold pressure and oil inlet temperature, This example
{Cigure 3-#) is for ilusloation purposes only.

1. Determine equivalent full  throftle horsepowsr on allitude
performance curve for observed manifold pressure and RPM. Example:
ALZ100 RPM and 23.2 inches manifold pressure, locate Point “ 4™,

2. Repeat above procedure on sea level performance curve, Example:
}'nit'l[ I.:EE':I

3. Transfer walue oblained in slep 2 lo altitude performance curve,
Example: Point 0",

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

5. Read horsepower on line “CA™ for given allitude (Example: At 1500
feel wilth a power setting of 2100 RFM and 23.2 in. Hg., horsepower is
167, Painl 0"

6. Correcl power approximately 1% for each 109 variation in intake air
temperatures [rom the standard altitude temperature shown below.
Add correction for temperatures below standard, subtract correclion
for temperalures above standard. (Example: With an  air inlet
temperature of 14%F. at an altitude of 1500 feet, 549F, - 147F, - 40
variation. 1% for each 102 variation is 4%. 4% of 157 howsepower js
approximately & horsepower. Sinee temperature is below standard, add
correction: 167 + 6 = 163 horsepower - Point “E".)

STANDARD ALTITUDE TEMPERATURES IN DEGREES F.

Pressure Altitude
{ Thousands) L2 3 6 101214 18 18 20 23 24

Standard Altitude
Temperature (“F.) BO 5246 38312316 9 + 2 .5.12.19.27
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Figure 3-9. Part Throttle Fuel Consumplion Curve -
(-540-E, (3, -H
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Figure 3-11. Part Throttle Fuel Consumption -
10-540-4, -B, -E, -G, -P
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Figure 3-12, Sea Level and Altitude Performance Curve - 10-310-A, -G, -P
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Figure 5-15. Sca Level and Altitude Performanee Curve - 10-510-B, -E
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Figure 3-14. Part Throttle Fuel Consumption Curve -
[0-540-C
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DA

Figure 3-15. Sea Level and Altitude Pedformanes Curve - I0.540-C
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Figure 3-20. Part Throttle Fuel Consumption Curve -
I0-540-K, L, -M, 8
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Figure 3-23. Sea Level and Altitude Performanee Curve - HIO-540-A1A
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Figure 3-24, Fuel Flow vs Percent Rated Power Curve
10-540-AA1A5
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Figure 3-26. Fuel Flow vs Percent Rated Power
I0-540-W1ARD
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. SECTION 4
PERIODIC INSPECTHONS
NOTE

. Pepbaps g othor Factor i guite soimportant to safety and devability of
thee aircraft and ity compronents as foitbful and diligent attention to regwlar
elbecls foe minae tronbles and prowppn repaie when they are found,

The operator should Bear inomind that the items listed in the Tollowing
pages do not constitute a complete aireraft inspeetion, but are meant for
Lhe  engine onlv. Consult the airframe manofacturer’s handbool for
additional instruections,

FPre-Starting fesprection - The daily pre-ighl inspeclion is a check of the
aireraft prior Lo (he fsl Clightl of the dayv. This inspeclion is Lo delermine
the general condition of the aiveralt and engine.

The importance of proper  pre-Tlighl  inspection  cannol be  over
. emphasized,  Statistics prove  several hundred  accidents oecur vearly
direetly responsible Lo poor pre-flight,

Among the major causes of poor pre-flight inspection are lack of
concentration, reluctance o acknowledge the need for a cheek  list,
. carelessness bred by familiarity and haste.
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1 DALY PRE-FLIGHT (ENGINE ),
a. He sure all switehes are in the 0T position. .
b, Be sure magnelo ground wives are connected.
o. Cheek oil level, .
o, See that [uel tanks are full.

e, Check fuel and oil line connections, note minor indications for mpair
at 50 hour inspection, Hepair anv leaks before airerafl is flown,

f. Open-lhe fuel drain to remove any accumulation of water and
sediment.

g Make sure all shields and cowling are in place and secure, 1f any are
missing or damaged, repair or replacement should be made before the
aireraft iz flown.

h. Check controls for peneral condilion, lravel and freedom  of
operalion.

I, Induction system air filter should be o inspected and serviced in
accordance wilh the airlrame manulacturee’s recommendations,

2023 HOUR INSPRCTION (ENGINE) Aller the first twenty-Tive hours .
operation time: new, remanufactured or newly overhauled engines should
undergo a 50 hour inspection joeluding draining and renewing lubricating

o]

30 HOUR INSPECTION (ENGINE), In addilion to the items listed for .
daily pre-flight inspection, the following maintenance checks should be
made after every 50 hours of operation,

@ fenition System -

(1) If fouling of spark plugs has been apparent, rotate bottom plugs
Lo upper position,

1-2
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(2 Bxamine spark plug leads of cable and ceramics for coreosion and
. deposits. This condition is evidenee o eillbier leaking spatk pligs,

improper cleaning of the spark plug walls o connector ends, Whers
this condition is Cound, ¢lean the cable ends, spark plug walls and
veramics with a dryv, clean cloth or a clean cloth moistened wilh
methylelhyl ketone. All parts should be clean and dryv before

. reassermhly

{4 Check ignition harmess for security of mounting clamps and be
sure connpections are fight at spark plug and magneto teeminals,

b Farel qud tadwetion System - Chieck lhe primer lines for leaks and

. securily of the elamps, Remove and clean the fuel inker strainers, Cheek
the mixluee contrel and  throlue linkage lfor travel, freedom of
woviement, security of the clamps and lubricale il necessary, Check the
air intake ducls Tor leaks, security, filber damage, evidencee of dust or
other salid material 10 the docts is indicative of inadequate filler caee o
damaged filter. Check vent lines lor evidence of fuel or oil seepage; it
presert, fuel pump may fequine replacemenlt.

i . . .
e Ladicatiog Sy siem -

11) Check ail lines for lealks, particularly al conpections; for seeurily
of anchorage and lor wear duc to mabbing or vibration, lor dents and
cracks,

2y HReplace elemenls on o exlernal full flow ol fillers. Belore
dispuosing of used element check interior Polds for traces of metal

. particles Lhal might be evidenee of internal engioe damage, Drain
and tenew lubricaling oil on installations nol employing eplaceable
Lul] Thow filters.

o bxbasst Systems - Check attaching flanges at exhaust ports on
evlinders for evidence ol leakage. [ they are loose, they must be

. removed and machined flac befow they are reassembled and Lghlened,
Examing exhaust manifolds for peneral condilion.

e. Uooling Systenn - Check cowling and balfles for damage and secure
anchorage, Any damaged or missing part of the cooling syslem must be
. repaired or replaced before the aiverall resumes operation,

f Cylimders . Check rocker box covers for evidence of oil leaks, |f
found, replace gaskel and tighten screws to specified Lorque (50 inch
[hs. ),

1-3
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Check evlinders for evidence of exceessive heat which is indicated by
burned paint on the cvlinder. This condition is indicative of internal
damage to the cvlinder and, if found, its cause muost be determined and
coreeeted before the aireraft resumes operation,

Heavy digcoloration and appearance of seepapge at evlinder head and
barrel attachment area is vsoally due to emission of thread lubricant
wstd during assembly of the barrel at the factory, or by slight gas
leakage which stops after the cvlinder has been in seeviee for awhile.
This  condition  is  oeither  hammful oor delvimental Lo engine
performance and operalion. IC il can be proven thal leakage exceeds
these conditions, the evlinder should he replaced.

4 1o HaUR INSPECTION, In addition Lo the ilems listed for daily
pre-llight and 50 hour inspecetion, the following maintenance checks
should be made alter every one hundred hours of operation.

a, Electvical Systewr -

(1) Check all wirng connected Lo the engine of aceessories. Any
shielded cables that are damaped should be veplaced, Replace clamps
or loose wirtes and check terminals for security and cleanliness,

i 2} Remove spark plugs; test, clean and regap. Replace if necessary.
B Labeteation Systess - Dreain and venew lubricating oil,

o. Magmerroy - Cheek breaker points for pitting and minimum gap, Check
Cor excessive oil in the breaker compartment, if found, wipe deyv with a
clean lintless cloth, The felt located at the breaker points should he
lubricated in accordance with the magneto manufacturer’s insteuctions,
Check magneto to engine timing, Timing procedure is deseribed in
Section 5, 1, b of this manual.

d. Engine Accessories - Engine mounted aceessories such as pumps,
temperalome and pressue sensing onils should be checked Tor securs
mounting, light connections,

e, Cplinders - Cheek eyvlinders visually for cracked or broken fins,

I Ewsine Mownts - Check engine mounting bolis and bushings lor
seeurity and excessive wear, Replace any bushings Lhal are excessively
Warn.
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g Primer Noessles - 10 primer system s used for thermal shocking,
discotinecl primer nozzles and ascertain that fuel flow is nearly equal 1o
all noezles,

b bwel Tifector Nossles and Lines - Cheek Tucl injector noweles for
looseness. Tighten fo 60 in. Ibs. torgue, Cheek fuel line for dye stains at
conoeclions (indicating leakage] and sccurity of lines. Repair or
replacement musl be accomplished belore aircraft resumes oprration,

i Carbaretoy - Cheek theollle body attaching serews Tor tighness, the
correet torgue for these serews 35 40 10 30 ineh pounids,

A0 HOUR CINSPECTION. In addition Lo the items listed Tor daily
pre-flighl. 30 hour and 100 hour inspeetions, 1he Collowing mainlenance
check should be made after every 400 kours of nperation.

Valve luspection - Iemove vocker box covers and check Tor Preedom of
villve rockers when valves are closed. Look Cor evidence of abnormal wear
or broken paris in the arca of the valve tips, valve keeper, springs and
spring seats. If any indications are found, the cylinder and all of ils
vomponents should be removed (including the piston and connecting rod
assembly ) and inspecied for further damage . Replace any parts that do nod
econform with limils shown in the latest revision for Special Serviee
Publicalion Ma, S5P2070,

G NON -SCHEQULED INSPECTIONS, Oceasionally, sorvier bulleting or
service inslruetions are issued by Aveo Lycoming Division thal require
inspection procedures thal are not listed in this manual, Such publications,
ustally are limited to specified engine models and become obsolele alter
corrective madification has been accomplished, All such publications are
available from  Aveo Lycoming distributors, or from Lhe factory by
subscription, Coosult the latesl edilion ol Service Letter Mo, L114 for
subscription 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 scetion are provided to guide and
instruct personnel in performing such maintenance operations that may he
requived  In conjunction with the periodic inspections listed in (he
preceding section, Wo allempl is made Lo include repair and replacement
operations that will be found in the applicable Aveo Lycoming Overhaul
Manual,

LIGNTITION AND ELECTRICAL SYSTEM,

a, fgnition Harwess and Wive Repdacement - In the event Lhat an ignition
harness or an individual lead js to be replaced, consult the wiring
diagram to be sure harness s correctly installed, Mark location of
clamps and clips to be certain the veplacement 1s clamped al correct
locations.

b, Timing Magmetos to Eepine -

(1) Bemove a spark plug from Mo, 1 eylinder and place a thumb over
the spark plug hole, Rotale the crankshaft in direction of normal
rotation until the compression stroke is reached | this is indicated by
a positive pressure inside the evlinder tending to push the Lhumb off
lhe spark plug hole, Continue rotating the crankshall until the
advance liming mark on the front face of the starter ving gear is in
alignment with the small hole located at the two o'clock position on
the front face of the starter housing. (Ring gear may be marked at
20" and 257, Consult specifications for correct timing mark for vour
installation.)] AL this point, the engine is ready for assembly of the
magnetos,

{2) Single magreto - Remove the inspeclion plugs from both
magnetos and turn the drive shaft in divection of normal rolation
until {-20 and 200 series) the list painted chamflered tooth on the
distributor gear is aligned in the center of the inspection window
(-1200 series) the applicable timing mark on lhe distributor gear is
approximately aligned with the matk on the distribulor block. See
figure 5.2, Being sure the gear does not move from this position,
install gaskets and magnetos on the engine, Note that an adapler is
used with all magnetos, Secure with {clamps on -1200 series) washers
and nuls; tighten only linger tight.
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Figure 5-2 Timing Marks -6 cyl. 1200 Series



e LYCOMING OPERATOR'S MANUAL

0-540, 10-540 & HIO-540 SERIES SECTION 5

. (3] Using a battery powered liming light, atlach the positive lead to
a suitable terminal cotnected to the switch lerminal ol Lhe magneto
and Lhe negative lead to any unpainted portion of the engine. Hotate
the maghelo in its mounting lange to s point where the light comes
on, then slowly lurn it in Lhe opposite disection until the light goes
out, Bring the magoelo back slowly until the light just comes on,
’ Repeat this with the seeond magneto,

{4) Back off the crankshall a lew degrevs, the timing lights should go
out. Bring the erankshaft slowly back in divection of normal rotation
until the timing mark and the hole in the starter housing are in

. alignment. Al this poinl, bolh lights should po on simultaneously.
Tighten nuts to specified vorgue,

(30 Dual Magretos - Place lhe engine in the No, 1 advance firing
position as directed in paragraph 1b(1).

(6} [nstall the magnelo-to-engine gaskel on the magneto flange,
WARNING

Do oy attach barwpess spark plag ends to rhe spark plogs wwril ol
Hragieto-to-engine LMINE procedures amd eagreto-tosswitclr commectiogg
ave entiredy completed,

{7y To remove engine-to-magneto drive gear train backlash by
turning engine magnelo drive as far as possible in divection opposite

. to novmal eolation and lhen reluen o the direction of normal
rotation to Liming mark on starler suppoit.

(8) Remove the timing window plug from the mosl convenient side
ol the magneto housing and the plug from the rolor viewing location
. in Lhe center of the housing,

(9) Turn the rolaling magnet deive shalt in the normal direction of
magneto rotation until the painted tooth of the large distributor gear
is contered in the timing hole,

. (10} Observe that at this time the built in pointer juslt ahead of the
rotor viewing window aligns with the I or L mark on the rolor
depending on whether the magneto is of righl or left hand rotation
s specified on the magneto nameplate,

a-3
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Figure 5-5. Ignition Wiring Diagram - Dual Magneto
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. {11} Hold the magneto in its No. 1 fiving position (tooth in window
center and pointer over B or L mark on rotor) and install magneto
to the engine and loosely clamp in position,

{12) Attach red lead [rom the timing light to lelt switch adaptler
lead, green lead of timing light to right switeh adapler lead and Lhe
. black lead of the lighi to magneto housing.

{13) Turn the entire magneto in direction of rotor rotalion until the
red timing light comes on,

{14} Rotate the magneto in the opposite direction until the ved light
. just goes off indicating left main breaker has opened. Then evenly
tighten the magnele mounting clamps.

{15} Back the engine up approximately 10% apnd then carefully
“hump” the engine lorward al the same fime observing the timing
lights.

(16} At the No, 1 liring position of the engine, the red light should
go olf indicaling lefl main breaker opening, The righl main breaker,
monitored by Lthe green light, must open within £ 2 engine degrees
of the Wo. 1 firing position,

(17} Repeal steps (13) thru (15) until the condilion described in
paragtaph (16) is oblained.

(18 Complete lightening of the magneto securing clamps by
. torgqueing o 160 inch pounds,

(19) Recheck timing onee more and if satisfactory disconneet timing
light, Hemove adapter leads.

{20y Keingtall plugs in timing inspection holes and torque fo 12 - 15
. in, lhs,

Some timing lghts operate in the reverse manner as described, The ligbt
comes on when the beeaker poimts open. Check yowr thning  licht
THELFI CLIONS,

NOTE

¢, fmternad Timing - Dwal Magweto - Check the magneto terminal Liming
and breaker synchronizalion in the following manner.
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o

As“ RETARD AMNGLES

T ’*"}LL‘_
15
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g

—-w—!— "ET GAP AMNGLES
-_‘__——_‘——-—-_L_

Figure 5-1, Timing Marks on Rotating Magnet

(1) Mais Breakers - Conneet the timing light negalive Ilc'ad to any
unpainted surface of the magneto. Connect one positive lead to the
left main breaker lerminal and the second positive lead Lo the rght
mait breaker terminal.

(2] Back the engine up a lew degrees and apain bump forward
loward number one eylinder liring posilion while observing liming
lighls. Both lights should go out lo indicate opening of the main
breakers when the timing pointet is indicating within the width of
the “L™ or “R™ mark, 1f breaker liming is incorreet, loosen breaker
arrews and cotrecl. Hetorgue breaker serews to 20 Lo 25 in. bs,

{3 fletard Reeaker - Remove timing light leads from lhe main
breaker terminals, Attach one positive lead to retard breaker
terminal, and sccond positive lead o lthe lachometer breaker
terminal, if used.

(1} Back the engine up a few degrees and again bump forward
toward pumber one evlinder firing position unlil pointer is aligned
with 159 retard timing mark. Sce figure 5-4. Retard breaker should
jusl open at this point,
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(3] I retard timing is not correct, loosen cam secuting screw and
turn the retard breaker cam as required to make relard breaker open
per paragraph o{4). Hetorque cam serew Lo 16 to 20 in. Ibs.

(6] Observe that tachometer breaker is opened by the cam lobe, No
synchronization of this breaker is required.,

{7) Check action of impulse coupling (D-2000 serics only), With the
imition switch off observe breaker cam end of votor while manuoally
cranking engine throupgh a firing sequenee. Rotor should altesnately
stop and then (with an audible snap) be rotated rapidly through a
retard firing position.

d. Generator or Altermator Owtput - The gencrator or alternator
(whichever is applicable) should be checked to delermine that the
specified voltage and current are being obtained.

2 FUEL SYSTEM,

a. Repaiy of Fuel Leake - In the event a line or [iiting in the fuel system
is replaced, only a fuel soluble lubricant, such as clean engine il or
Loctite Hydraulic Sealanl may be used, Do not use any other form of
thread compound.

b Carfeiretor or Fuel Injector Inlet Screen Assembly - Remove the
assemhbly and check the screen for distorlion or openings in (he strainer.
Replace for either of these conditions, Clean screen assembly in solvent
and dey with compressed air, To install the seveen assembly, place the
gaskel on the screen assembly and install the assembly in the throttle
body and tighten to 35-40 inch pounds torgue Cor carburetor or G0-T00
inch pounds Lorque for fuel injector.

oo Foel Grades and Limitations - See recommended luel grades on page
A-10.

In the event thal the specified fuel is not available al some locations,
it is permissible Lo use higher oclane fuel. Fuel of a lower oclane than
specified 15 nol Lo be used. Under no circumstances should aulomolive
fuel be used {regardless of oclane rating).

NOVE

ft isx recommended that pevsonnel be famifior with Sewvice Instruetinn Na,
1070 regarding specified fuel for Aves Lycoming engines.
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d. Adr hwtake Ducts aud Filter - Check all air intake ducts for dirt or
restrictions. Inspect and serviee air filters as instructed in the airframe
manufaclurer’s handbook,

e Idle Speed and Mixiave Adjustment -

5.8

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

(2) Check magnetos, If the “mag-drop™ is normal, proceed wilh idle
adjustment,

(3) Set throttle stop screw so that the engine idles at the airframe
manufacturer’s recommended  idling BPM. I the RPM changes
appreciably  after making idle mixture adjustment during the
succeeding steps, readjust the idle speed to the desired RPM.

(1) When Lhe idling specd has been stabilized, move the cockpit
mixture conlrol lever with a smooth, steady pull toward the “Idlc
Cut-Off*" position and observe the lachomeler for any change during
the leaning process. Caution must be exercised to return the mixtiure
control to the “Foll Rich™ position before the RPM can drop lo a
poinl where Lhe engine euts out. An inerease of more than 50 RPM
while “leaning oul™ indicates an cxcessively rich idle mixture. An
immediale deerease in BPM (if not preceded by 2 momentary
increaze ) indicates the idle mixture is too lean.

1€ the above ndicates thal the idle adjustment is too deh or too
lean, turn the jdle mixlure adjusiment in the dirction required lor
corcection, and check this new position by repeating the above
procedure. Make additional adjustments as necessary until a check
results in a momentary pick-up of approximately 50 RPM, Each
lime the adjustment is changed, the engine should be vun up to 2000
RPM Lo clear the engine before proceeding with the RPN cheok.
Make final adjustment of Lhe idle speed adjusiment lo obtain the
desired idling RPAM with closed throlile, The above method aims at a
setting that will oblain meaximum RPM wilth minimum manifold
pressure. In case the setfing does not remain stable, check the idle
linkage; any looseness in this linkape would cause ervatic idling, In all
cases, allowance should be made for the elfect of weather conditions
and lield altitude upon idling adjustmenl.




~TAvCD  LYCOMING OPERATOR'S MANUAL
[}-54{], 10-540 & HIO-540 SERIES SECTIONMN §

. 3 LUBKICATION SYSTHEM.

a, O Grades ond Lianitations - Service the engine in accordance with
the recommendalions shown in Section 3, Page 3-10,

. . O Suction and (Ml Pressuve Sercens - Al vach [ifly hours inspection
remove, inspect for metal particles, elean and reinstall,

NOTE

. On installations employving external oil filters, the above step s not
practical af this time, Bur shopld be observed at the 108 bowr irspection,

e, 4l Relief Valve (Nos-Adjustabde) - The lunetion of the oil pressure
relief valve is Lo maintain engine oil pressuce within specified limits, The
valve, although not adjustable, may be controfled by the addition of a
maximum of nine STD-425 washers under the cap to increase pressure
or the use of a spacer {Aveo Lycoming PN 73629 or T3630) to
decrease pressure. A modification on later models has climinated the
need for the spacers, Parlicles of melal or olher [oreign matter todged
between the ball and seat will result in faully readings. Tt iz advizable,
therefore, to disassemble, inspecl and clean the walve i excessive
pressure fluctualions are noted.

d. O Relief Vafee (Adinstabde) - The adjustable oil relief valve enables

. the operator to maintain engine oil pressure within the specified limits,
If the pressure under normal operating conditions should consistently
exceed the maximum or minimum specified limits, adjust the valve as
follows:

. With the engine wammed up and running al approximately 2000
RPM, observe the reading on the oil pressure gage. If the pressure is
above maximum or below minimam specified limits, stop engine and
serew the adjusting screw out (o decrease pressure and in to increase
pressure, Depending on installation, the adjusting screw may have only

. a screw driver slot and is turmed with a sevew driver: or mayv have Lthe
serew driver slot plus a pinned 375-24 castellated nut and may be
turmed with either & serew deiver or a box wrench.
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4, CYLINDERS, It is vrecommended that as a field operation, evlinder
maintenance be confined to replacement of the entire assembly. For valve
replacement, consult the proper overhaul manual. This should be
nndertaken only as an emergency measue,

a. Removal of Cyplinder Assembly -

(1) Remove exhaust manifold,

{2) Remove rocker box drain tube, intake pipe, baffle and any clips
that might interfere with the removal of the cvlinder,

{3} Disconnecl ignition cables and emove the bollom spark plug,

{4) Hemove rocker box cover and rotate crankshafl unlil pislon is
approximately at top center of the compression stroke. This is
indicated by a positive pressure inside of eylinder tending Lo push
thumb ofT of boetlom spark plug hole.

5] Slide valve rocker shafts from eylinder head and remove the valve
rockers. Valve rocker shafts can be removed after the eviinder is
removed from Lhe engine, Remove rolator cap from exhaush valve
slem,

{6) Remowve push rods by prasping ball end and pulling rod out of
shroud tube, Detach shroud tube spring and lock plate and pull
shroud tubes through holes in cylinder head,

NOTE

The bydvaulic tappeis, push vods, rocker arms and valves must be
assembled in the same Iocation from which they were removed.

,

(7) Remove cylinder base nuts and hold down plates (where
emploved) lhen remove cylinder by pulling divectly away from
crankease, De careful not to allow the piston fo drop against the
crankease, as the piston leaves the eylinder.

Kemaval of Piston from Cowsnecting Rod - [lemove 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 Lo rest
ol the evlinder bore of the crankease, Support the connecting rod with
heavy rubber band, discarded cylinder base oil ¥ing seal, or any other
non-marring method.

3-10




mvea LYCOMING OPERATOR'S MANUAL

0-540, 10-540 & H10-540 SERIES SECTION 5

c. Removal of Hydrawlic Tappet Sockets and Plunger Assemblies - 14
. will be necessary Lo remove and bleed the hydraulic tappet plunger
assernbly so thal dry tappel clearance can be checked when the eylinder
assemnbly s reinstalled. This is accomplished in the following manner:

(1) Remove the hydraulic tappet push rod socket by inserting Lhe
[orefinger into the concave end of the socket and withdrawing. If
. the socket cannot be removed in this manner, it may be removed by
grasping the edge of the socket with a pair of needle nose pliers,
However, care must be exercised to avoid seeatehing the socket,

(2} To remove the bydraulic tappet plunger assembly, use the special
Aveo  Lycoming service fool. In the event that the tool s nol
. available, the hvdraulic tappet plunger assembly may be removed by
a hook in the end of a short picce of lockwire, inserting the wire so
that the hook engages the spring of the plunger assembly, Draw the
plunger assembly out of the tappet body by gently pulling the wire.

CAUTION
Never wse o magwret to cemove bydraulic plunger assemblies from the

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

d. Assembly of Hydrawlic Tappet Plupger Assemblies - To assemble the
unit, unseat the ball by inserting a thin clean wire through the oil inlet
hole. With the ball off its seat, insevt the plunger and twist elockwise sc
that the spring catches, All oil must be removed before the plunger i
insetrted.

. e. Assembly of Cylinder and Related Parts - Rotate the crankshaft so
that the connecting rod of the eylinder being assembled is at the ltop
center of compression stroke, This can be checked by placing two
fingers on the intake and exhaust tappet bodies. Rock crankshaft back
and forth over top center. I the tappet bodies do not move the

. crankshafi is on the compression stroke,

1) Place each plunger assembly in its respective tappet body and
assemble the socket on top of plunger assembly,

(2} Assemble piston wilh rings so Lthal (he number stamped on the
piston pin boss is toward the front of the engine. The pislon pin

. should be a handpush fit. If difficulty is experienced in inserling the
piston pin, it is probably caused by carbon or burrs in the pislon pin
hole, During assembly, always use a genevous guantity of oil, both in
Lhe piston pin hole and on the piston pin.
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(3) Assemble one piston pin plug at each end of the piston pin and

place a new rubber oil seal ring around the eylinder skirt, Coat
piston and rings and (he inside of the evlinder generously with oil,

Cylinder
hold- down plote

Horizontal cenfer
line of engine

Shim- 4 reqd per cylinder
(010 IN.thick X 50/ 70 IN. wide
During initiol tightening, use two shims

between each plate and the barrel,
located as shown. Remove shims be-
fore final tightening.

Figure 5-5. Localion of Shims Between Cvlinder Barrel

and Hold-Down Plates {where applicable) and
Sequence of Tightening Cylinder Base Hold-Down Nuis
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(41 Using a piston ring compressor, assemble the eylinder over the
pislon so that the intake port is at the bollom of the engine. Push
the cylinder all of the way on, calehing the ring compressor as il is
pushed off,

NOTE

fBefore iwstalling cylinder bold-down wuts, Inbricate crankease thrrowgh
st threads with auy owe of the following lubrcanis, or combmations of
fnbricants.

IO SAE 30W enpine o and 10% STF.

2 Parker Thread Lube,

360 BAE 30 ewgine oif and 30% Parker Thread Lube,

(8) Assemble hold-down plates (where applicable) and evlinder base
hold-down nuts and tighten as directed in the following steps,

NOTE

At amy time o cylinder i oveplaced, @t i necessavy to retorgue the
theee-studs op the oylinder op the opposite side of the engine.

fal (Engines wsing bold-dowsn plates) - Install shims between
cylinder base hold-down plales and cylinder barrel, as directed in
figure 5-5, and tighlen 1/2 inch hold-down nuts to 300 inch lbs.
(25 foot Ihs.) torgue, using Lhe sequence shown in figure 5.5,
[b] Remove shims, and using Lhe same segquence, tighten the 1/2
ineh evlinder base nuts, to 600 in. Ibs. (30 foot 1bs.) tongue.
NOTE
Cylinder assewblics wol wsing bold-down plate are tghtewed fn the sane
marwer as above omitting the sbims.

(v} Tighten the 3/8 inch hold-down nuls to 300 inch lbs. {25 foot
Ihs.) torgue, Sequence of tightening is optional,

id) As a final check, hold the torgue wrench on each nul oo
about live seconds, [f the nut does not turm, it may be presumed
to be Lightened to correct torgue.

CALTION
After all cylinder base puts bave been tightened, remove any wicks in the
cybinder fins by filing or burving,
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{6) Install new shroud lube oil seals ot both ends of shroud tube.
Install shroud lube and lock in place as required [or Ly pe of cylinder.

{71 Assemble each push rod in its respective shroud tube, and
assermble each rocker in its respective position by placing rocker
between bosses and sliding valve rocker shall in place to retain
tocker, Before installing exhaust valve rocker, place rolalor cap over
end of exhaust valve stem,

(8) Be sure that the piston is at top cenler of compression stroke and
that both valves are closed. Check clearance between 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 over the end of the
push rod and push down so as lo compress the hydraulie tappet
spring. While holding the spring compressed, the valve clearance
should be belween (028 and 080 inch. [f clearanee does not come
within these limils, remove Lhe push rod and insert a longer or
shorler push rod, as required o cortect clearance.

NOTE
Inserting a longer push rod will decrease the valve clearance.

(9} Install intercylinder haffles, rocker box covers, intake pipes,
rocker hox drain lubes and exhaust manifold,

5. GENFERATOR OR ALTERNATOR DRIVE BELT TENSION,

Check the tengion of a new belt 25 hours after installation. Hefor to
Service Inslruction No. 1129 for methods of checking peneralor or
alternator drive belt (ensions.
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SECTION 6

@ TROUBLE-SHOOTING

lixperience has proven that the best method of trouble-shooting is o
decide on the various causes of a given trouble and then to eliminaie
causes one by one, beginning wilh the most probable. The Tollowing charts

. list some of the more common lroubles, which may be encountered in
maintaining engines; their probable causes and remedies.

I TROUBLE-SHOOTING—INGINE.

TROUBLE FROBABLE CAUSE
Failure of Engine  Lack of [uel
oy Start
Orverprimming
. Defective spark
plugs

Defeetive ignition
wWite

Defeetive batlery

REMEDY

Check fuel system for
leaks. Fill fucl tanlk,
Clean dirty lines, strain-
ers or fuel valves,

Leave ignition “of ™ and
mixture control in “Ldle
Cut-0OfT"", open throtthe and
“unload™ engine by eranking
for a few seconds, Tum igni-
tion switeh on and proceed to
gtart in a normal manner,

Clean and adjust or re-
place spark plugs,

Check with electrie
lester, and replace any
defleclive wires,
Replace wilh charged
hatrery.
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SECTION 6
TROURLE

Failure of Engine
tor Start (Cont,)

Failure of Engine
to Idle Properly

6-2

PROBABLE CAUSE

Improper operation
of magnelo breaker

Lack of sufficienl
fuel flow

Water in fuel in-
jectar or carb.

Internal failure

Incorrect idle
mixiure

Leak in indoction
syslem

Ineorrect jdle
adjustment

Uneven eylinder
CONPression

Fanlty ignilion
syatem

Insufficient fuel
PLESsUre

Leak in air bleed
nozzle balance line

Plugged fuel in-

jeclor nozzle

Flow divider fitting
plugged

REMEDY

Clean points, Check in-
ternal timing of magnetos,

Disconnect fuel line
and check fuel fow,

Dirain fuel injector o
carburetor and fuel lines,

Check oil screcns for

metal particles. IT found,
complete overhaul of the
engine may be indicated.,

Adjust mixture,

Tighten all connections
in the induction system,
Replace any parts that
are defective.

Adjust throtile stop to
ablain correct idle,

Check condition ol piston
rings and valve seals.

Check entice ignition
sy¥slem.

Adjust fuel pressure.
Check connection and re-
place if necessary.

Clean or replace nosele,

Clean fitling.
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TROUBLE PROBABLE CAUSE  REMEDY

Low Power and
Uneven Running

Failure of Engine
Lo Develop Full

Power

Mixture too rich;
indicated by slug-
gish engine opera-
tion, red exhaust
flame al night. Ex-
treme cases indi-
cated by black
smoke from ex-
haust

Mixture Loo lean;
indicated by over-
heating or back-
firing

Leaks in induction
svatem

Defective spark
plugs
Improper fuel

Mammeto breaker
points not working
properly

Defective ignition
wire

Defective spark
plug terminal
COnneclors

Plugged fuel in-
jector nozzle

Leak in induction
sVslerm

Readjustment of fue]
injector or carburetors
by authorized personnel
is indicated,

Check fuel lines for
dirt or other restric-
tions, Readjustment of
fuel injector or car-
huretor by authorized
persannel is indieated,

Tighten all connections,
Replace defective parts,

Clean and gap or re-
place spark plugs,

Fill tank with fuel of
recommended geade,

Clean points, Cheek in-
ternal liming of mag-
nedos,

Check wire wilh elec-
tric tester, Replace
defective wire.

Replace connectors on
spark plug wire.

Clean or replace nozzle,

Tighten all connections
and replace defective
parts,
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Failure of Engine

to Develop [Full
Power {Cont.)

Rough Engine

Liovw (il
Pressure

64
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PROBABLE CAUSE

Plugged fuel in-
jector nozale

Throttle lever out
ol adjustment

Improper fuel flow

Restriclion in
ait seoop

[mproper fuel

Faulty ignition

Cracked engine
mount

Defective mount-
ing bushings
Uneven compression

Plugged fuel
injector norzle

Insufficient oil

Air lock or dirt
in relief valve

Leak in suction
line or pressure
line

High oil tem-
perature

Defective pres-
surc gage

REMEDY
Clean or replace nozzle.

Adjust throttle lever,

Check strainer, gage and
flow at the fuel line,

Examine air scoop and
remove reslriclions.
Dirain and refill tank
with recommended fuel.

Tighten all connections,
Check system with tester,
Check ignition timing.
Replace or repair
mounting,

Install new mounting
bushings.

Check compression,
Clean or replace nozzle,

Fill sump to proper level
with recommended oil,

Remove and clean oil
pressure relief valve,
Check pasket between
acoessory housing and
crankcase,

See “High Ol Temp-
erature™ in “*Trouhle™
column.

Replace,
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TROUBLE PROBABLE CAUSE REMEDY

. Low (il Stoppage in oil Check line [or obstnoe.
Pressure pump intake pas- tion. Clean suction
(Conl.) sage strainer.

High il
. Temperature

Excessive (il

Insufficient air
cooling

Insufticient oil
supply

Lovw grade of oil
Clogged oil lines
of slrainers

Excessive
blow- by

Failing or failed
bearing

Defective temp-
erature gage

Low grade of il
Failing or failed
hearings

Worn piston rings
Incorrect instal-

lation of piston
rings

Cheek air inlet and out-
let for delformation or
obslruction.

Fitl 0il sump to proper
level with specilied oil,

Replace with oil conform-
ing to specifications,

Remove and clean il
sirainers,

Usually caused by wom
or stuck rings.

Exatnine sump for
metal particles, If
found, overhaul of en-
gine is indicated,
Replace gage.

Fill tank with oil con-

forming Lo specification.

Check sump for metal
particles,

Install new rings.

Install new rings.

-5
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TROUBLE PROBABLE CAUSE  REMEDY

Execessive (il Failure of rings Lo Use mineral base ail,
Consumption seat (new nitrided Climb to cruise alli-

{Cont.) cvlinders) tude al full power and

operate at 75% cruise
power selling until oil
consumption slabilizes,

High Fuel Flow Plugged fuel in- Clean or replace nozsle.
Indicated on jeelor nozzle

Fuel Gage .
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SECTION 7
INSTALLATION AND STORAGE

1. PREPARATION OF ENGINE FOR INSTALLATION, Belore installing
an engine that has been prepared for storage, remove all dehydrator plugs,
bags of dessicant and preservative oll from the engine, Preservation oil can
be removed by removing the boiltom spark plugs and lurning the
crankshaft three or four revolulions by hand. The preservalive oil will then
drain through the spark plug holes, Draining will be facilitated if the
engine is tilted [rom side Lo side during the above operalion. Preservative
oil which has accumulated in the sump ean be drained by removing the oil
sump plug. Engines that have been stored in a cold place should be
removed to an environment of at least TOYF, (219C.) for a period of 24
hours before preservative oil is deained frotn the eylinders, IT this is not
possible, heat the evlinders with heat lamps before attempting to drain the
cngine. I

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

CAUTION

Do wot rotate the crankshaft of an engine contaiving preservative oil
befare removing the spark plugs, because if the cylinders contain any
appreciable amount of the mixture, the reswlting activm, known as
hydraulicing, will cause damage to the cngine. Also, any contact of the
preservative oil with painted surfaces showld be avoided,

=1
[



<HAVEO  LYCOMING OPERATOR'S MANUAL
SECTION 7 0-540, 10-540 & HI0O-540 SERIES

Genergl - Should any of the dehwdrator plugs, containing crystals of
silica-gel or similar material, be broken during their term of storage or
upon their removal from the engine, and if any of the contents should fall
inlo the engine, that porlion of the engine must be disassembled and
thoroughly cleaned hefore using the engine. The oil strainers should be
removed and cleaned in gasoline or some other hydrocarbon solvent. The
fuel drain screen located in the fuel inlet of the carburctor or fuel injector
should also be removed and cleaned in a hydrocarbon solvenl. The
operator should also note if any valves are sticking. If they are, this
condition can be eliminated by coating the valve stem generously with a
mixture of gasoline and lubrication oil.

Inspection of Engine Mownting - 1f the aircraft 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 abnormal
stregses within the englne,

Attaching Engine to Mounts - See airframe manufacturer's
recominendations for method of mounting the engine.

O awd Fuel Line Conmections - The oil and fuel line connections are
called out on the accompanying installation dra wings.

Propeller Installation - Consult the airframe manufacturer for information
relative to propellor installation,

2. PREPARATION (F CARBURETORS AND FUEL INJECTORS FOR
INSTALLATION,

Carburetors and [uel injectors that have been prepared for slorage
should undergo the following procedures before being placed in service,

Carbivetor (MA-4-5) - Remove the fuel drain plug and drain preservative
oil. Remove the fuel inlet strainer assembly and elean in a hydrocarbon
solvent. Reinstall the fuel drain plug and {uel inlet strainer assembly,

FFuel Infector (Bendix) - Remove and clean the fuel inlet strainer assemhly
and reinstall. Inject clean fuel into the fuel inlet connection wilh the fuel
outlels uncapped until elean fuel lows from the outlets. Do not exceed 15
psiinlet progsura,

7-2




AVCO LYCOMING OPERATOR'S MANUAL
0-540, 10-540 & HI0O-540 SERIES SECTION 7

CORROSION PREVENTION IN ENGINES INSTALLED
IN INACTIVE AIRCRAFT

Corrosion can oecur, especlally in new or overhauled engines, on
eylinder walls of engines that will be inoperative for periods as brief as two
days. Therefore, the following preservation procedure is recommended for
inactive engines and will be elfective in minimizing the corrosion condition
for a period up to thirty days.

NOTE

Ground running the engine for brief periods of time i not a substitute for
the following procedure; in fact, the practice of ground running will tend
to aggravate vather than minmnize this corrosion condition,

a. As s00n as possible after the engine is stopped, move the aireraft into
the hangar, or other shelter where the preservation process is to be
performed,

b. Remove sufficient cowling to gain access to the spark plugs and
remove both spark plugs from each eyvlinder.

¢. Spray the interior of each eylinder with approximately (2) ounces of
corrosion preventive oil 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 accomplished using an aivless spray gun (Spraying
Systems Co,, “Gunjet” Model 24A-8395 or equivalent), In the cvent an
airless spray gun is not available, personnel should mstall a moisture trap in
the air fime of a conventional spray gun and be certain oif is bot at the
noszie before sprayving cylinders.

d. With the crankshaft stationary, again spray each cylinder through the
spark plug holes with approximately two ounces of cotrosion
preventive oil. Assemble spark plugs and do not turn crankshaft after
cylinders have been sprayed.
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The eorrosion preventive oil fo be used in the foregoing procedure
should  conform  too specification  MIL-L-6529, Type 1 heated to
20098, 2209F, (93°C,/1049C.} spray nozele temperature. [t is not
necessary to flush preservative oil from the evlinder prior lo flying the
alccralt. The small quantity of oil coating the cyvlinders will be expelled
from the enpine during the first few minutes of operation,

NOTE
Oils of the type mentioned are to be wsed in Avco Lycoming aircraft
engines for corrosion prevention only, and wot for lubvication, See the

fatest edition of Aveo Lycoming Sevvice Instruction No, 1014 and Service
Bulletin No. 318 for recommended fubricating oil,
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Figure 7-2. Installation Drawing - Rear View - O-540 Series
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Figure 7-3. Installation Drawing - Left Side View - [0-540-C,-D, I, -N
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Figure 7-4. Installation Drawing - Rear View - 10-5340-C, -D, I, -N
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Figure 7-6. Installation Drawing - Rear View - 10-510-B, -E

77



TAvCO LYCOMING OPERATOR'S MANUAL
SECTION 7 0-540, 10-540 & HIO-540 SERIES
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Figure 7-7. Installation Drawing - Left Side View - [0-540-A, -G, -P, -5
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Figure 7-8, Installation Drawing - Rear View - 10-640-4, -G, -P, -5
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Figure 7-11. Installation Drawing - Alternate Ol Line Connections,
Magnetos and Views of Carburetor - 0-540 Series
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SECTION B8

TABLES

FOR TIGHTENING TORQUE RECOMMENDATIONS AND
INFORMATION CONCERNING TOLERANCES AND DIMENSIONS
THAT MUST BE MAINTAINED IN AVCO LYCOMING AIRCRAFT
ENGINES, CONSULT THE LATEST EDITION OF SPECIAL SERVICE
PUBLICATION NO. 85P2070.

CONSULT LATEST EDITION OF SERVICE INSTRUCTION NO.
1029 AND NO. 1160 FOR INFORMATION PERTINENT TO

. CORRECTLY INSTALLING CYLINDER ASSEMBLY.
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FULL THROTTLE HP AT ALTITUDE
(Normally Aspirated Engines)

Altitude % 8. L. Altitude %8 L. 4 Altitude % 5. L.
Ft. IL P Ft. H. P Fi. H. P.
0 100 10,000 T0.8 19,600 49.1
GLLL 98.6 | 11,000 68.3 20,000 48.0
1,000 96.8 | 12,000 65.8 20,500 47.6
2,000 93.6 13,000 63.4 21,000 46,0
2,500 93.0 14,000 61.0 21,600 45.2
4,000 905 15,000 ba.7 22,000 44.10
4,000 87.5 16,000 56.5 22,500 43.3
8,000 B4.6 17,000 b4.3 23,000 422
6,000 B1.7 17,500 b3l 23,500 41.4
7,000 8.9 18,000 52.1 24 0010 40.3
8,000 V6.2 18,500 51.4 24 500 39.5
9,000 73.5 19,000 50.0 26,000 3856
TABLE OF SPEED EQUIVALENTS
Sec./Mi. M. P H. Sec. /Mi. M.P. H, Sec./Mi. M. P. H.
T2.0 o0 21.0 150 14.4 250
60.0 ] 225 160 138 260
51.4 Tl 21.2 170 13.3 270
43,0 80 20.0 180 12.8 280
40,0 a0 18.9 180 12.4 290
26.0 100 18.0 200 12.0 300
32 110 17.1 210 11.6 310
20.0 120 16.4 220 11.2 320
277 130 15.6 230 10.9 a3l
25.7 140 15.0 240 10.6 340

84



OAVCO  LYCOMING OPERATOR’S MANUAL
0-540, 10-540 & H10-540 SERIES SECTION 8

CENTIGRADE-FAHRENHEIT CONYERSION TABLE

Example: To convert 20°C. to Fahrenheit, find 20 in the center column
headed (F-C); then read 68.0'F. in the column (F) to the right. To convert

. 20°F. to Centigrade: find 20 in the center column and read -6.67°C. in the
(C) column to the left,

C F-C F C F-C F
® 70 94.0 10444 220 428.0
51,1 60 76,0 11000 230 446.0
-45.6 .50 58.0 11556 240 464.0
-4D.0 -40 40.0 12111 250 482.0
34.0 30 22,0 126.67 260 500.0
28,9 20 4.0 13222 270 518.0
23.3 10 14.0 13778 280 536.0
17.8 0 32.0 14333 290 554.0
12.22 10 50.0 14889 300 572.0 -
6,67 20 68.0 15444 310 590.0
111 30 86.0 160.00 320 608.0
4.44 40 104.0 16556 330 626.0
10,00 50 122.0 I7LI1 340 644.0
15.56 60 140.0 176,67 350 662.0
21,11 70 158.0 182,22 360 680.0
@ o 80 176.0 18T.78 370 698.0
32.22 %0 194.0 193,31 380 716.0
37.78 100 212.0 19889 390 734.0
43.33 110 230.0 20444 400 752.0
48.89 120 248.0 21000 410 770.0
® 130 266.0 215.56 420 7880
80,00 140 284.0 22111 430 806.0
65.56 150 302.0 226.67 440 824.0
71.00 160 320.0 232.22 450 842.0
16.67 170 338.0 237.70 460 850.0
82.22 180 356.0 243.33 470 878.0
@ = 190 374.0 24889 480 896.0
93.33 200 392.0 25444 490 914.0
98.89 210 410.0 260.00 50D 932.0

B-5



=FAvEO LYCOMING OPERATOR'S MANUAL
SECTION 8 0-540, 10-540 & H10-540 SERIES

INCH FRACTIONS CONVERSIONS
Decimals, Area of Circles and Millimeters

Inch  Decimal  Area MM, Inch Decimal  Area MM,
Fraction Equiv. Sq.In. FEgquiv, |Fraction Equiv. S8g. In.  Equiv,

1/6G4 Ala6 - 0002 L R P 5] A964 0 12,700

1/32 0312 0008 794 17/32 5312 2217 13494 i
364 M6Y 0017 1181 45/61 5480 2348 13.801
1/16 0625 0031 1587 | 9/16 5625 2485 14.288
3/32 0837 0069 2381 | 19/82 5937 2769 15.081
7164 1094 0094 2778 | 39/64 6091 2916 15478
178 125 0123 3175 | 58 825 L3068 15.875
5132 1562 0192 3968 | 21/32 6562 .3382 16.669
11/64 1918 0232  4.366 | 43/64 6719 3545  17.065
3118 18750276 4762 | 11)16  BBTH L4712 17.462
T/82 2187 0876 5556 | 23/32 7187 4057 18.258
15/64 2344 0481 5593  47/64 7344 4235 18.653
14 25 0491 6,350 | 3/4 .75 4418 19.050
932 2812 0821 7144 | 25/32 7812 4794 10.844
19/64 2069 0692 T.540 | 51/64 7969 4987 20.24]
5/16 3126 L0767  7.937 | 13/16  .BI26 5185 20.637
11/32 3437 L0828 8731 27032 437 5691 21431
23/64 3594 1014 9,128 | 65/64  .B5094  BEOO 21.828
3,8 375 1105 9525 | 7/8 875 L6013 22225
1332 4062 1296 10,319 | 28/32 9062 6450 23.019
27/64 4219|1398 10716 | 59/64 9219 6675 23416
T/16 4375 1503 1L11Z | 15718 9375 6903 22812 @y
15/32 4687 1725 11.806 | 31/32 9887 7371 24.606

31764 4844 1842 12303 © 63764 A844 Te10 25003




