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WARRANTY

LYCOMING Divislon — AVCO Corporation warrants each new engine to be free
from defeclts in material and workmanship, when properly installed and used under
normal conditions, for ninety days after the shipment of each engine from the plant or
one hundered hours of operation, whichever event takes place sooner, This warranty
ig limited to replacing or repairing at its shops any part or parts which have been
returned to LYCOMING Division — AVCO Corporation, with transportation charges
prepaid and which, in its opinion, are defective, and LYCOMING ghall have no
regponsibility for any conSequential damages. This warranty is expressly in lieu of
all other warranties and representalions, expressed or implied, and all other
obligations or liabilities on the part of LYCOMING Division — AVCO Corporation.

This warranty does not cover any labor charges for replicement of parts,
adjustments, repairs or any other work done on LYCOMING engines,

This warranty shall not apply to any engine which shall have been repaired
or allered outside of our factory in any way so as in our judgment to affect its
operation, or which has been subject to misuse, negligence or accident, or which
ghall have been operated at a speed exceeding the manufacturer's rated speed.

This warranty shall not apply to any engine which shall have been operated
with any other than fuel, oil and other lubricants conforming to specifications of
LYCOMING Division — AVCO Corporation.

LYCOMING Division — AVCO Corporation, reserves the right at any time to
revise, modify or change the construction of LYCOMING engines without incurring
any obligation to incorporate such alterations to engines previously sold.

LYCOMING Divigion — AVCO Corporation, makes no warranty with respect
to ignition apparatus, carburetors, generators, starters, voltage regulators or
other trade accessories, inasmuch as they are usually warranted speclally by their
respective manufacturers, and all such items are sold “as is."”’
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SPECIAL WARRANTY
FOR

*Premium Packaged Engines and Service Parts

LYCOMING Division — AVCO Corporation warrante each new premium pack-
aged LYCOMING engine and/or service part tobe free from defects in material and
workmanship when properly installed and wsed under normal conditions for 100
hours of operation or 90 days subsequent to removal of the engine or part from the
original premium packaging, whichever event takes place sooner, provided that
(1) such packaging has remained sealed and undamaged at all times, (2} the engine
and/or part has been stored at all times in a weather protected dry area under
normal humidity conditions, {3) the humidity indicators installed within the vapor
barrier have not shown an unsafe condition at any time, and {4) such storage of
each engine and/or part in such premium packaging has not extended beyond six
months from the date of shipment from LYCOMING'S plant in Williamsport,
Pennsylvania,

This warranty is limited to replacing or' repairing at its shops any part or parts
which have been returned to LYCOMING Division — AVCCO Corporation, with trans-
portation charges prepaid and which, in its opinion, are defective, and LYCOMING
shall have no responsibility for any consequential damages. Thie warranty is
expresslyin liew of all other warranties and representations, expressed or implied,
and all other obligations or liabilities on the part of LYCOMING Division - AVCO
Corporation.

This warranty doee not cover any labor charges for replacement of parts,
adjustments, repairs or any other work done on LYCOMING engines.

This warranty shall not apply to any engine or part which shall have been
repaired or altered outside of our factory in any way so as, in our judgment, to
affect its operation, or which has been subject to misuse, negligence or accident,
or which shall have been operated at a speed exceeding the manufacturer’s rated
gpeed.

This warranty shall not apply to any engine which shall have been operated
with any other than fuel, oil and other lubricants conforming to specifications of
LYCOMING Division — AVCO Corporation.

LYCOMING Division — AVCO Corporation, reserves the right at any time to
revise, modify or change the construction of LYCOMING engines or parts without
ineurring any obligation to incorporate such alterations to engines previously
sold.

LYCOMING Division — AVCO Corporation, makes no warranty with respect
to ignition apparatus, carburetors, generators, starters, voltage regulatorsor other
trade accessories, Inasmuch as they are usuwally warranted specially by their
regpective manufacturers and all such items are sold “as is,”’

* - The term ‘‘premium packaged’ shall mean packaging in accordance with
LYCOMING Standard packaging specifications for export shipment.
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Figure 2. Rear View, O-360-4

AITRCTRAFT ENGINE OVERHAUL MANUAL
Figure 1. Left Side View, O-360-A

LYCOMINCG




LYCOMING ATRCRAFT ENCINE OVERHAUIL

MANTAL

¥i
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Section 1
Introduction

SECTION 1
INTRODUCTION

1-1. This manual contains the necessary information
for the complete major overhaul of the Lycoming
0-360-A Series, 0-360-C Series and 0-540-A Series
Airecraft Engines,

1-2. The main portion of the text is divided into sec-
tions corresponding to the basic engine components;
that is, cylinders, sump, accessory houging, ignition
system, etc, Each of these sections will deal in com-
plete detail with all phases of the overhaul procedure
(Disassembly, Cleaning, Inspection, Repair and Re-
placement, and Reassembly), thus constituting a com-
plete manual in itself with respect to the component
being discussed. Additional sections are included
covering such subjects as Test Procedure, Prepara-
tion for Storage, General Overhaul Procedures, and
other ilems of a non-specific nature,

1-3. The tocls used for overhauling this engine (ex-
cluding the ordinary mechanic’s tools found in most
overhaul shops) are listed in Section XI. When re-
questing information concerning one of these tools,
refer to the tool by number and name, and not merely
by name. Inspection gages are included in the tool
lists,

1-4. It should be noted that when overhauling an en-
gine, it may be necessary to order standard or over-
size parts. A Parts Catalog, with the engine parts

listed numerically and alphabetically, may be obtained
by writing to the Service Department, Lycoming Divi-
sion—AVCO Corporation, Williamsport, Pennsylvania.
If for any reason parts are returned to the factory,
the f[ollowing information should accompany them;
engine gserial number and model, number of hours
service, the reason for the parts being returned,
and any other [acts concerning the parts.

1-5. Bervice Bulleting are also issued from time io
time whenever the engine is modified or the overhaul
procedure is revised. When received, these bulleting
should be ingerted in the rear of this manual,

1-6. In thie manual, the term “‘front’’ of the engine
ghall refer to the propeller end of the engine. The
term “‘rear’’ of the engine shall refer to the anti-
propeller or accessory housing end of the engine, The
terms “right' and “left’ shall apply when the engine
is viewed by an cbserver standing at the rear of the
engine, that is, facing the accessory housing., The oil
sump is considered the lower section of the engine.
When reference is made to individual eylinders and
pistons, the section nearest the crankshaft will be re-
ferred to as the lower section and the section most
remote from the crankshaft (nearest the rocker box
cover) will be referred to as the upper section, The
right front cylinder is No. 1 and the cylinders on the
right side are designated by odd number (1 and 3 on
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Figure 1-1. Cylinder Numbering Diagram, O-360

Figure 1-2. Cylinder Numbering Diagram, O-540
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0-360 engines; 1, 3, and 5§ on O-540 engines), The
left front cylinder iz Mo, 2 and the cylinders on the
left side are designated by even numbers (2 and 4 on
O-360 engines; 2, 4, and & on O-540 engines). (See
figures 1-1 and 1-2.) The direction of rotation of the
crankshaft, looking at the propeller end of the engine,

is counter-clockwise. In this manual, any reference to
the direction of rotation of the crankshaft ghall apply
only when the engine is viewed from the propeller end.
All references to direction of rotaton of accessory
drives apply only when facing the drives or the drive
mounting pads.
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Section 2
G al Description

2-1, The Lycoming O-360 serles is a four cylinder
engine and the O-540 is a six cylinder engine, Both
models are air cooled, horizontally opposed, direct
drive models incorporating a wet sump, The O-360
engines have a total displacement of 361 cubic inches
and O-540-A engines have a displacement of 541, 5 cubic
inches, Table II-1 provides information on the individual
features incorporated in the various engine models.

2-2, CYLINDERS. Instead of being directly opposite
each other, the cylinders are staggered, thus permit-
ting a separate throw on the crankshaft for each con-

SECTION 11
GENERAIL DESCRIPTION

necting rod. The cylinders are of conventional air-
cogled construction, with the two major parts, barrel
and head, screwed and shrunk together. The heads
are made from an aluminum alloy casting with a fully
machined combustion chamber. The barrels are ma-
chined from chrome nickel molybdenum steel forg-
ings with deep integral cooling fins; the interior walls
of the barrel are ground and honed to a specified [in-
igh, The standard engine is eguipped with unplated
barrels and chrome faced pigton rings; chrome plated
barrels (which require the use of plain rings) are
available as optional equipment.

TABLE 11 —1
IMDI¥IDUAL CHARACTERISTICS OF VARIOUS EMNGINE MODELS

Carburetor

Propeller
Governor
studs

(Counter -
welghts

Propeller
Operation

Number of

Mounts |Cylinders

O-360-A1A

0-360-A1B

0-360-41C

O-360-A1D

O-360-A24

0-3160-A2D

]

0=-360-C14

O-360-C1C

SRR R

O-360-C24A

O-360-C2B

0-360-C3C

™

O-360-C2D

CEEACACRERE

R R R R R R R R R

U

O-540-A14

O-540-A1A5

O-540-A1B5

O-540-A1CSH

i

O-540-A1D5

SRR
N E E R

O-540-A2B

SRR

0=-540-A2D
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WARNING

Do not under any circumstances assemble
chrome plated piston rings in a chrome plated
cylinder barrel. Chrome plated cylinders are
identified by an orange band around the base
of the cylinder barrel.

2-3. Rocker shaft bearing supports are cast integral-
ly with the heads along with housings to [orm the
rocker boxes for both the exhaust and intake valve
rockers,

2-4, VALVE OPERATING MECHANISM. The valve
operating mechanism is located on the upper side aof
the engine, thereby facilitating proper lubrication and
accessibility, The camshaft is parallel to and above
the crankshaft, and operates in aluminum bearings.
Hardened and ground cam lobes actuate the valves by
meang of mushroom type hydrauolic tappets which
automatically keep the valve clearance at zero, there-
by eliminating the necessity of any valve clearance
adjustment mechanism. The valve springs bear against
both lower and upper spring seats and are retained
on the valve stems by means of tapered eplit keys.
The valve rockers are supported on full floating
steel pins,

2-5, HYDEAULIC VALVE TAPPETS. When the engine
valve is closed, the face of the cam follower i8 on
the base cirele or back of the cam. The light plunger
spring lifts the hydraulic plunger so that it outer
end contacts the push rod, exerting a light pressure
againet it, thus eliminating any clearance in the valve
linkage. As the plunger moves outward, the ball
check valve moves off its seat, (See figure 2-1.)
0il from the supply chamber, which ig directly
connected with the engine lubrication system, flowsin
and fills the pressure chamber. As the camshaft
rotates, the cam pushes the cam follower and the
hydraulic lifter cylinder outward. Thig action forces
the ball check valve onto ite seat; thus, the body of

6 5 ll

1. Tappet body

2. Cylinder

3. Plunger

4. Plunger spring

§. Push rod socket

6. Push rod shroud tube
T. Pugh rod
8. Ball chedk valve

oil trapped in the pressure chamberacts asa cushion.
During the interval when the engine wvalve is off its
seat, a predetermined leakage occurs between plunger
and cylinder bore whichcompensates for any expansion
or contraction occurring in the valve train, Immedi-
ately after the engine valve closes, the amount of cil
regquired to fill the pressure chamber [lows in from
the supply chamber, thereby preparing for another
cvele of operation.

2-6. CRANESHAFT, The crankshaft is made from a
chrome nickel molybdenum steel forging, All bearing
journal surfaces are nitrided and centrifugal sludge
removers are provided in the form of oil tubes at each
crankpin journal. These tubes are removed during
overhaul and replaced with new ones; this enables
thorough cleaning of the internal oil passages in the
crankshaft.

NOTE

Crankshalts on engines equipped for constant
speed operation are nol interchangable with
crankshafts on engines equipped for [ixed pilch
operation unless the plug installed in the rear
of the hollow front section of the crankshaft is
removed. In addition, two special (short) pro-
peller flange bushings are used on constant-
speed installations {o accommodate a controll-
able pitch propeller. (See figure 7-%and applic-
able Parts Lists.)

2-7. CRANKCASE, The crankcase assembly consists
of two reinforced aluminum alloy castings divided
vertically at the centerline of the engine and fastened
together by means of a series of studs and nuts, The
mating surfaces of the crankease are joined without
the use of a gasket, and the main bearing bores are
machined for the use of precision type main bearing
inserts. Machined mounting pads are incorporated
into the crankcase for attaching the accessory hous-
ing, cylinders, and oil sump.

9, Gil supply chamber
10. il hole
11. @il pressure chamber
12. Camshaft

Figure 2-1. Diagram of Hydraulic Tappet
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General Description

2-8, SUMP. The engines covered in this manual are
of the wet sump type. The oil sump incorporates a
carburetor mounting pad, the intake riser, and thein-
take pipe connectlions., The fuel-air mixture, as it
passes through the riser, is vaporized by the heated
oil in the sump that surrounds the riser, Drilled pas-
sages are provided in the sump for conveying oil to
the oil pump.

2-9, CONNECTING 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 split type bronze bushings in
the pigton ends. The bearing capg on the crankshaft
ends of the rods are retained by means of two bolts
through each cap, secured by slotted nuts and cotter
pins.

2-10, PISTONS. The full skirt type piston is machined
from an aluminum alloy forging and ie provided with
grooves for three rings; two compression rings and
an expander type oil regulating ring. The piston pin
is of the full floating type with an aluminum plug lo-
cated at each end to prevent the pin [rom touching the
cylinder wall.

2-11. ACCESSORY HOUSING. The accessory housing
iz machined from an aluminum alloy casting and is
fastened to the rear of the crankcase assembly and
the top rear of the sump by hex head bolts. A gear
train (see figures 2-2 and 2-3) mounted inside the
housing, transmits power from the crankshaft to the
camshaft, cil pump, magnetos, tachometer drive, and
accegsories, The gears, which are of the conventional
gpur type, are precigion ground and hardened to
ingure long life and eatisfactory operating qualities.
Mounting pads are provided on the rear of the housing
for the oil pressure screen chamber, magnetos, and
accessories.

2-13. COOLING SYSTEM. The air pressure cooling
systemn is actuated by the forward speed of the air-
plane, Baffles are provided to build up a pressure be-
tween the cowling and the cylinders, thus forcing the
cool air through the cylinder fins. The air is then
exhansted through augmenter tubes or gills located at
the rear of the engine cowling.

2-13. LUBRICATION SYSTEM., (See figures 2-4 and
2-5.) Lubrication is of the full pressure wet sump
type. The main bearings, connecting rod bearings,
camshaft bearings, valve tappets, and push rods are
lubricated by positive pressure. The pistons, piston
ping, cams, cylinder wallg, valve rockers, valve
slems, and other parts are lubricated by means of
oil collectors and spray.

2-14, The oil pump, which is located in the acceasory
housing, draws oil-through a drilled passage which is
connected to a similar drilled passage in the rear of
the sump. The oil from the pump then enters a drilled
passage in ithe accessory houging which feeds the oil
to a threaded connection on the rear face of the acces-
sory houging, where a flexible line leads the oil to the
external full flow oil cooler. (See figure 5-1.) Pres-
gire vil from the cooler returne to a second threaded
connection on the accessory housing, from which
point a drilled passage conducts the oll to the oil
pressure screen which ie contained in a cast cham-
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Figure 2-2. Gear Train Diagram, O-360
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Figure 2-3. Gear Train Diagram, O=-540

ber mounted on the accessory housing. In the event
that cold oil or an obetruction should restrietthe flow
of o0il to the cooler, an oil cooler by-pass valve ie
provided to pass the pressure oil directly from the
0il pump to the oil pressure screen chamber. The oil
pressure screen is provided as a means Lo [ilter any
solid particles from the oll. After belng filtered in
the pressure screen chamber, the oil is fed through a
drilled passage to the oll pressure relief valve, lo-
cated in the upper right side of the crankcase in front
of the accessory housing,

2-15. The oil pressure relief valve regulates the en-
gine oil pressure by allowing excessive oil to return
to the sump, while the balance of the pressure oil is

5
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fed to the main opil gallery in the right half of the
crankcase. During its travel through the main gallery,
the oil is distributed by means of separatedrilled pas-
gages to the main bearings of the crankshaft. The
drilled passages to the bearings are located in such a
manner as to form an inertia type filter. Thus, only
the cleanest oil will be fed to the bearings. Angular
holes are drilled through the main bearings tothe rod
journzals where sludge removal tubes are located.
Here the centrifugal force of the crankshaft removes
any sludge or heavy matter that may be present in the
oil, Drilled passages from the rear main bearings sup-
ply oil to the crankshaft idler gear shafts. Oil from
the main oil gallery also flows to the cam and valve
gear passages, and is then conducted through branch
passages to the hydraulic tappets and camshaft bear-
ings. 0il enters the tappets through indexing holes
and travels out through the hollow push rods to the
valve mechanism, lubricating the valve rocker bear-
ings and valve stems. Hegsidual ¢il from the bearings,
acceassory drives, and rocker boxes 1s returned by
gravity to the sump, from where it is again circulated
through the engine.

2-16. Pressure build up within the erankcase is held
to a2 minimum by means of a centrifugal type breather
{eee figure 5-1) mounted on the upper section of the
accessory housing.

2-17. INDUCTION SYSTEM. Carburetion is provided
by either a Marvel-Schebler model MA-4-5 carburetor
or a Bendix PS-5BD pressure carburetor. Particularly
good distribution of the fuel-air mixture to each cyl-
inder is obtained by the center zone inductionsystem,
which is integral with the sump and is submerged in
pil, insuring 4 more uniform vaporization of fuel and
aiding in cooling the cil in the sump. From the riser
the fuel-alr mixture is distributed to each cylinder by
separate steel intake pipes.

2-18, IGNITION SYSTEM. Dual ignition is furnished
by two Secintilla 8N magnetos, which are mounted
reaspectively on the upper right and left sides of the
accessory drive housing. The shielded ignition wiring
is s0 arranged that the left magnetofires the top plugs
in the left-hand cylinders and the bottom plugs in the
right-hand cylinders, while the right magneto firesthe
bottom plugs of the left-hand cylinders and the top
plugs of the right-hand cylinders. (See figures 4-2and
4-3.) This arrangement insures consistent drop ofl
when switching from both magnetos to either the right
or left magneto,

2-19, ACCESSORY DRIVES, The following accessoly
drives are furnished as standard equipment: starter,
generator, and tachometer, Yacuum pump drives, fuel
pump drives, and propeller governor drivesareavail-
able as optional equipment.
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SECTION III
GENERAL OVERHAUL PROCEDURES

3-1. As mentioned in Sectlon I, this manual will de-
scribe in separate chapters the complete overhaul of
each individual section of the engine, thus dividing the
manual, for all practical purposes, into a series of
individual overhaul handbooks dealing in turn with the
ignition system, accessory housing, cylinders, crank-
case and crankshaft, and sump. Since there are vari-
ous prescribed overhaul practices and instructions of
a non-specific nature which apply equally to all basic
engine components, these general instructions will be
grouped together and deseribed in Section I herein,
thus eliminating repetition.

DISASSEMBLY

3-2. Inasmuch as visual inspection immediately {ol-
lows disassembly, all individual parts should be laid
out in an orderly manner on a workbench as they are
removed from the engine. No cleaning operations
should be performed until this initial visual inspec-
tion has been completed. All loose studs, cracked
cooling fins, loose or damaged fittings, and the like,
should be carefully tagped to prevent their being over-
looked during inspection.

3-3. PREPARATION FOR OVERHAUL. By means of
the engine lifting strap and a suitable chain hoiet,
remove the engine from the airframe, While the engine
is supported in the air by the chaln hoist, bolt the
engine mounting ring (1, figure 1-1) to the englne
mounts. The engine should then be lowered into position
on the overhaul stand and dolly {2 and 3, figure 11-1)
ar other suitable rotary overhaul stand,

NOTE

If engine is equipped with dynafocal mounts,
first attach dynafocal mount mounting ring
adaplers (4, figure 11-1) to the engine and
then fasten mounting ring to adapters.

CLEANING

3-4. With certain limitations as described under Dis-
agsembly and Inspection headings of this section, it
is imperative to clean all engine parts thoroughly to
facilitate inspection. Two processes are involved in
cleaning engine parts; degreasing and removal of dirt
and sludge {soft carbon), and the removal of hard car-
bon deposits by decarbonizing, brushing or scraping,
and grit-blasting.

3-5, DEGREASING, Degreasing ie accomplished by
immersing or spraying the part ina solution of carbon
tetrachloride, white furnace oil (38-40 specific grav-
ity), or a suitable commercial solvent such as Varsol

or Perm-A-Chlor. Operators are warned against the
use of solvents with which they are unfamiliar, since
there are products on the market which are injurious
to aluminum and magnesium. Extreme care must be
exercised il any water-mixed degreasing solutions
containing caustic compounds or soap are used, Such
compounds, in addition to being potentially dangerous
to aluminum and magnesium, may become impreg-
nated in the pores of the metal and cause oll foaming
when the engine is returned to service. When using
water-mixed solutions, therefore, it is imperative
that the parts be completely and thoroughly rinsed in
clear bolling water after degreasing. Hegardless of
the method and type of solution used, coat and spray
all parts with lubricating oil immediately after ¢lean-
ing in order to prevent corrosion.

3-6. REMOVAL OF HARD CARBON, While the de-
greasing solution will remove dirt, grease, and soft
carbon, deposits of hard carbon will almost invariably
remdain on many interior surfaces. To facilitate re-
moval, these deposite must first be loosened by im-
mergion in a tank containing a decarbonizing solution
{usually heated). A great variety of commercial de-
carbonizing agents are available, including such
products as Gunk, Penetrol, Carbrax, Super-Chemaen,
Gerlach No. 70 and many others. Decarbonizers, like
the degreasing solutions previously mentioned, fall
generally into two categories, water-soluble and
hydro-carbons, and the same caulion concerning the
use of water-soluble degreasers is applicable (o
water-soluble decarbonizers.

CAUTION

Extreme caution should be exercised whenus-
ing a decarbonizing solution on magnesium
cagtings, It is recommended that the use of
heated solutions be avoided unless the opera-
lor is thoroughly familiar with the particular
solution being used. In addition, the operator
is strongly advised against immersing steel
and magnesium partg in the same decarboniz-
ing tank, because this practice often resultsin
damage to the magnesium parts from corro-
H100.

3-7. Decarbonizing will usually loosen most of the
hard carbon deposits remaining after degreasing; the
complete remowval of all hard carbon, however, gen-
erally requires brushing, scraping, or grit-blasting.
All of these operations demand care on the part of the
mechanic Lo avoid damage to the machined surfaces,
In particular, wire brushes and metal scrapers must
never be used on any bearing or contact surface.

3-8, When grit-blasting parts, do not use sand or any
metallic abrasives. It i recommended instead that
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mildly abrasive organic substances such as rice,
baked wheat, plastic pellets, or crushed walnut shells
be used, All machined surfaces must, of course, be
properly and adegquately masked and all openings tight-
iy plugged before blasting. The one exception to this,
is the valve seats which may be left unprotected when
blasting the cylinder head combustion chamber, It is
often advantageous to grit blast the seats, since this
will cut the glare which tends to form (particularly on
the exhaust valve seat), thus facilitating subsequent
valve seat reconditioning. Piston ring grooves may
be grit-blasted if necessary; extreme caution must be
used, however, to avold the removal of metalfrom the
bottom and sides of the grooves, When grit-blasting
housings, plug all drilled oil passages with rubber
plugs or other guitable material to prevent the en-
trance of foreign matter,

3-8, The decarbonizing solution will generally remove
moet of the enamel on exterior surfaces. All remain-
ing enamel should be removed by grit-blasting, par-
ticularly in the crevices between cylinder cooling
fing.

39-10. At the conclusion of cleaning operations, rinse
the part in petroleum solvent, dry and remove any
loose particles of carbon or other foreign matter by
air-blasting, and apply a liberal coating of preserva-
tive oil to all surfaces.

HNOTE

A recommended preservative oil is Sinclair
Rust-0-Lene 50, or equivalent.

INSPECTION

3-11, The inspection of engine parts during overhaul
ig divided into three categories; visual, magnetic, and
dimensional. The first two methods are aimed at de-
termining structural failures in the parts, while the
third and last method deals with the size and shape of
each part. A “TABLE OF LIMITS* ig shown in Sec-
tion X, Structural failures can be determined by sev-
eral different methods; the method emploved depends
on the part itself. Mon-austenitic steel parts can
readily be examined by the magnetic particle method.
Other methods such as X-ray or etching can be used.
During the inspection of an engine, it is a useful habit
to have on hand several sete of inspection data sheets
and, ag each part ig inspected, il can be checked off
on the sheet with any discrepancies noted.

3-12. Visual inspection should precede all other in-
spection procedures. Do not clean any parts prior to
visual inspection, since indications of a dangerous
operating condition may often be detected from the
residual deposits of metallic particles found in some
particular recess in the engine.

3-13. Defects in non-ferro-magnetic parts are best
found by careful visual inspection along with a suita-
ble etching process, If it is thought that a [racture
exists in an aluminum part, clean it with a fine wire
brush (to remove any carbon, paint or gum} very care-
fully s0 as not to scratch the surface. Apply to the
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part a solution made from 1-1/4 pounds of sodium hy-
droxide and one pint of water at room temperature,
Rinse the part thoroughly with water after about cne
minute’s contact with the solution. Immediately neu-
tralize the part with a solution of one part of nitric
acid and three parts of water heated to 38° C. (100°
F.}. Eeep the part in this sclution until the black de-
posit ie disssolved. Dry the part withcompressed air.
If a crack exists, the edges will turn black after this
treatment, thus aiding in its detection. For magnesium
parts, the process of applying a ten percent solution
of acetic acid at room temperalure for a maximum
time of one minute should be used, after which the
part should be rinsed with a solution of one ounce of
household ammonia in one gallon of water.

3-14. BEARING SURFACES. All bearing surfaces
ghould be examined for scores, galling, and wear.
Congiderable seratching and light scoring of alumi-
num bearing surfaces in the engine will do no harm
and should not be considered cause for rejection of
the part, provided it falls within the clearances set
forth in the Table of Limite. Even though the part
comes within the specific clearance limils, however,
it will not be satisfactory for reassembly intc the en-
gine unless inspection shows the part to be free from
other serious defects. Ball bearings should be in-
spected visually and by feel for roughness, flat spots
on balls, flaking or pitting of races, and for scoring
on outside of races, All journals should be checked
for galling, scores, misalignment and out-of-round
condition, Bhafts, pins, etc., should be checked for
stralghtness. Thizs may be done in most cases by us-
ing vee blocks and a dial indicator.

3-15. GEARS, All gears should be examined for evi-
dence of pitting and excessive wear. These conditions
are of particular importance when they occur on the
involute of the teeth; deep pit marks in this area are
sufficient cause to reject the gear. Bearing surfaces
of all gears should be free from deep scratches, How-
ever, minor abrasions may be dressed out with a fine
abrasive cloth.

1-16. CORROSION ON STHESSED AREAS, Pitted sur-
faces in highly stressed areas resulling from cor-
roglon can cause ultimate failure of the part. The fol-
lowing areas should be carefully examined for evi-
dence of such corrosien; interior surfaces of piston
pins, the fillets at the edges of crankshaft main and
crankpin journal surfaces, and thrust bearing races.
If pitting exists on any of the surfaces mentioned fo
the extent that it cannot be removed by polishing with
crocus cloth or other mild abrasive, the part must be
rejected.

3-17. SCREWED FITTINGS. Screwed [ittings (any
parts such ae threaded fastenings or plugs) should be
inspected for condition of threads. Badly worn or
mutilated threads must not be tolerated; the parts

_ ghould be rejected. However, small defects such as

slight nicks or burrs may be dressed out with a small
file, fine abrasive cloth or stone. If the part appears
to be distorted, badly galled, or mutilated by over-
tightening, or from the use of improper tools, it must
be replaced with a new one. Defective studs must be
replaced with oversize studs.
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3-18, MAGNETIC INSPECTION. All ferro-magnetic
steel parts should be inspected by the magnetic parti-
cle method. The successful detection of structural
failure by magnetic inspection demands skill and ex-
perience on the part of operating personnel, It must
be remembered that almost any fabricated steel part
will show indications of some kind, anditis important
that the operator exercise good judgment inevaluating
the indications, Too rigid an interpretation may re-
sult in the rejection of a sound part, while on the other
hand, a part showing a dangerous indication may be
returned to service as a result of a too casual diag-
nosig. In general, areas of stress concentration must
be watched closely for fatigue cracks. These areas
include such locations as keyways, gear teeth, splines,
roots of threads, small holes, and fillets.

3-19. Proper judgment must also be used in deler-
mining the amount of current {amperage) applied; too
little current will not sufficiently magnetize the part,
while too heavy an application will permanently dam-
age the part by overheating and burning thin areas ad-
jacent to the electrodes. Again, skill and experience
on the part of the operator are of the utmost import-
ance,

3-20, CORROSION-PREVENTION, Upon completion
of inspection, coal all steel parts with preservative
oil. See lext under ““Cleaning'' in this section for
recommended mixture,

REPAIR AND REPLACEMENT

i-21. DAMAGED PARTS. Abnormal damage such as
burrs, nicks, scratches, scoring, or galling should be
removed with a fine il stone, crocus cloth, or any
similar abrasive substance. Following any repairs of
this type, the part should be carefully cleaned in order
to be certain that all abrasive has been removed, and
then checked with ite mating part to assure that the
clearances are not excessive. Flanged surfaces that
are bent, warped, or nicked may be repaired by lap-
ping to a true surface on a surface plate, Again the
part ghould be cleaned to be certain that all abrasive
has been removed. Delective threads can sometimes
be repaired with a suitable die or tap. Small nicks
can be removed satisfactorily with Swiss patternfiles
or small, edged stones. Pipe tapped threads should
not be tapped deeper in order to clean them up, be-
cauge this practice will invariably result in an over-
sized tapped hole. If seratches or galling are removed
from a bearing surface of a journal, it should be buffed
to a high finish. Generally it is impossible to repair
cracks; however, welding operations may be per-
formed in some parts of housings, provided the area
is not & stresged section of the part. For example,
almost any area of a rocker box may be welded, but
no part of the cylinder head, except the fins, may be
welded.

3-22, PAINTED PARTS., Followlng repalr of parts
requiring use of paint for protection or appearance
parts should be repainted according to the following
recommendations:
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3-23. Aluminum-alloy parts should have original ex-
terior painted surfaces rubbed smooth to provide a
proper paint base. See that surfaces to be painted are
thoroughly cleaned. Care must be taken to avoid
painting mating surfaces. Exterior aluminum parts
should be primed first with a thin coat of 2inc chro-
mate primer. Each coat should be either air dried
for two hours or bakedat 177°C. (350° F.} [or one-half
hour. After the primer is dry, parts should be painted
with gray engine enamel, which should be air dried
until hard or baked for one-half hour at 82° C. (180° F.).
Aluminum parts from which the paint hasnot been re-
moved may be repainted without the use of a priming
coat, provided no bare aluminum {8 exposed.

3-24, Parts requiring a black gloss [inish should be
primed first with zinc chromate primer and then
painted with glossy black cylinder enamel. Each coat
should be baked for 1-1/2 hours at 177° C (350° F), If
baking [acilities are not available, cylinder enamel
may be air dried; however, an inferior finish will re-
sult. All paint applied in the above operations prefer-
ably should be sprayed; however, if it is necessary to
use a brush, exercise care to avoid an accumulation
of paint pockels.

3-25, Shroud tubes should be refinished inside and out
by dipping in zine chromate primer thinned to spray-
ing consistency. After the zinc chromate primer is
dried, the outside of the shroud tubes should be re-
finished with glossy black enamel.

3-26. Magnesium parts should be cleaned thoroughly
with a dichromate treatment prior to painting, This
treatment consists of cleaning all tracesof grease and
oll from the part by using a neutral, non-corrosive
degreasing medium followed by a rinse, after which
the part is immersed for at least 45 minutes in a hot
dichromate solution {3,/4 pounds of sodivm dichromate
Lo one gallon of water at 180-200° F-qguantity as re-
guired). Then the part should be washed thoroughly
in cold running water, dipped in hot water, and dried
in an air blast. Immediately thereafter, the part
should be painted with a prime coat and grey engine
enamel in the same manner as that prescribed for
aluminum parts.

3-2%. 5TUD REPLACEMENT. Any studs which are
bent, broken, damaged, or loose must be replaced.
After a stud has been removed, the tapped stud hole
should be examined for size and condition of threads.
If it iz necegsary to retap the stud hole, it will also
be necessary to use a guitable oversize stud. Over-
gize studs are Turnished 0,003, 0,007 and 0.012-inch
oversize. Studs that have been broken off flush with
the case must be drilled and removed with an "Easy-
Cnt" or other suitable stud remover. Be careful not
to damage threads. When replacing studs, coat the
coarse threads of the stud with anti-seize compound.

3-28. CORROSION-PREVENTION. At the conclusion

of all repair operations and subsequent inspection,
coal all steel parts with preservative oll. See text
under ‘‘Cleaning’ in this section for recommended
mixture,
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REASSEMBLY

3-348, CORROSION-PREVENTION, Prior to assem-
bly of subassemblles, all parts should be cleaned to
remove all traces of preservative oil and accumu-
lated foreign matter. During assembly, cover all
steel parts with a heavy coat of preservative oil
{Sinclair Rust-0O-Lene 50 or equivalent}). This pre-
servative should be used on all machined surfaces,
especially on bearing surfaces, cylinder bores, and
piston rings. The practice of using plain lubricating
oil during assembly is not recommended.

3-30. TABLE OF LIMITS. The Table of Limits {(Sec-
tion X) should be consulted whenever it is desired to
determine the backlash and end clearance of gears,
the clearance between mating machined parts, the
clearance between moving parts which are in close
contact with each other, and the torqgue limits for var-
ious nuts, screws, and fastenings,

3-31, OIL SEALS AND GASKETS, When building up
an engine during major overhaul, replace all oil seals
and gaskets throughout the engine. For complete re-

placement sets of seals and gaskets available for these
engines, consult applicable Parts Catalog,

3-32, ARBITRARY REPLACEMENT OF PARTS. It
is recommended that certaln parts throughout the en-
gine be replaced at normal overhiul regardless of
their apparent condition. Included among these are
the following:

All engine oil hose
All oil seals
All gaskets
All circlips, lockplates, and retaining rings
Piston rings
All exhaust valves
All bearing inserts (main and crankpins)
Magneto drive cushions
Btressed bolts and fastenings
Camshaft gear aftaching bolts
Connecting rod bolts and nuts
Crankshaft flange bolts
Ignition cables
All laminated shims
Crankshaft sludge tubes
Exhaust valve keya
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SECTION IV

IGNITION SYSTEM

4-1. There are eight different magnetos used on the
various enginge models incorporated in this overhaul
manual. The ©-360 Series engines incorporate S4LN
magnetos and the O-540 Series engines incorporate
S6LN magnetos. In each of these lwo groups there
are four different models. The -20 magnetos are
standard magnetos employing (wo-pole rotating type
magnets, The -21 magnetos are like the -20 magnetos
but employ an impulse coupling, The purpose of the
impulse coupling is: {1) to rotate the magnet faster
than engine cranking speed, thus generating a better
spark for starting (2} toautomatically retardthe spark
when starting the engine. When the engine is running
the impulse coupling acts as a drive coupling for the
magneto, Magnetos with the -200 suffix incorporate
a retard breaker and are used witha starting vibrator
to facilitate better starting, The -200 magnetos also
contain a noise filter, All -204 magnetos are like -20
magnetos excepl that they, too, incorporate noise
filtere.

4-2. Tahle II-I in Bection II provides information as
to which magnetos are incorporated on the various
model engines. There is litile difference between
the wvarious model magnetos where timing and dis-
assembly and assembly to the engine are concerned.

DISASSEMBLY

4-3. IGNITION CABLES. Remove all elbow terminals
from the top and bottom spark plugs. Remove the
clamps which secure the lower ignition cables toeach
intake pipe and remove the clamps from boththe right
and left sides of the engine near the lower engine
mounting lugs. Do not remove the clamps which
encircle the cables at this time. Disengage all ignition
cables from the engine, Place a suitable covering
over the terminal holes in the mapgnetos to prevent
any forelgn substance from entering therein, and un-
screw the spark plugs from each cylinder with spark
plug wrench socket (1, figure 11-2} and offset handle
{4, figure 11-2).

4-4, MAGNETOS. Remove the magnetos, adapter and
gaskets from the engine by unscrewingthe two 5/16-18
plain nuts and washers from the studs which secure the
magnetos to the engine. Reach through the cpeningsin
the magneto drive pads of O-540 engines and remove
the drive cushicns, drive cushion retainers and gears.
Mo further dizassembly of magnetos is needed other
than the removal of the drive coupling from the right
magneto of the 0-540 engine. Place shouldered bush-
ing, washer and nut, which are magneto partssback on
56LN magneto shafts after removing drive coupling;
this is to prevent threads from being damaged.

REPAIR AND REPLACEMENT

d-5, IGNITION CABLES, Unless the ignition cable
assembly is obviocusly in new condition and is known
to have been installed recently, it is recommended
that the ignition cables be replaced al normal over-
haul. Note, however, that the following parts may be
re-used at the discretion of inspection personnel;
outlet plate, 4 or G-wire grommet, coupling nut,
and the grommets and clips attaching the ignitlon
cables to the engine,

4-8. MAGNETOS, For information concerning the in-
spection and overhaul of Scintilla magnetos, refer
to manufacturer’s applicable publications,

REASSEMBLY

NOTE

The following instructions for reassembly are
fur engines incorporating -20 or -204 magnetos
on the right side and -21 or -200 magnetos on
the left. When assembling O-540-A1B5 or
0-540-A1C5 engines which have two S6LN-21
magnetos, one on each side, simply use in-
gtructions given for left magneto, to assemble
and imnstall both right and left magnetos.

4-T7, MAGNETOS (0-360 Engines). Install a Woodruff
key inthe keyway of the magneto shaft and assemble the
magneto gear inplace onthe shaft, Place a spacer over
the shaft and screw on a castellated nut. The magneto
gear may be held in a vise while the nut is being
tightened. Secure nut with a cotter pin.

4.8, MAGNETOS (0-540 Engines). Assemble the mag-
neto drive coupling on tapered shaft of SG6LN-20
(right] magneto. Be certain the Woodruff key is in
the slot of the magneto shalt. Assemble magneto drive
bushing on the magneto shaft and again be certain a
Woodruff key is in the slot in the shaft. Assemble
the magneto washer and nut on the shaft. Tighten the
nut to 15 to 25 foot pounds torque and secure with
cotter pin. Assemble two magneto drive cughions and
a drive cushion retainer over the bushing on each
magnetao.

4-9. MAGNETO DRIVE (0-540 Engines). Install the
magneto gears by reaching through the openings in
the magneto drive pads and inserting the gears into
the bearings. 1t will be noted that each of the gears
has a timing mark etched on one of its gear teeth
and the crankshaft idler gears each have marks
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COMPLETE IGNITION CABLE ASSY.

1. Spark plug sleeve
2. Spark plug collar
3. Spark plug elbow
4, Ferrule

5. Sleeve

. S8park plug union nut
7. Ignition cable
8, Coupling nut
9, Contour washer

10. Ignition cable outlet plate

11. B-wire grommet

12. Slotted contact washer
13. Ignition cable sleeve

14. Cable plate and grommet
15. Spark plug

Figure 4-1. Ignition Cable Assembly, Exploded

atehed on two adjacent teeth. The marked tooth of the
magneto gear must mesh with the space between the
marked teeth of the crankshaft idler gear.

4-10, MAGNETO TIMING,

4-11. When the engine bulldup has progressed to the
point where all major subassemblies are assembled
and in place on the engine, the magnetos should be
installed and timed., The following paragraphs des-
cribe the recommended procedure.

4-12, Turn the crankshaft opposite to its normal
direction of rotation until it is approximately 356
degrees BTC on the compression stroke of number one
cylinder. Clamp the ignition timing pointer (2, figure
11-2} on the 25 degrees markonthe starter ring gear.
Rotate the crankshaft in its normal direction of rota-
tion until the pointer and the crankcase parting flange
are aligned. In this position both valves on number
one cylinder should be closed. If the exhaust valve of
number one cylinder is open, the engine is on the
exhaust stroke of number one cylinder and the
crankshaft must be furned one complete revolution
before it 15 in proper position to install the magnetos.
Leave the crankshaft in this position until right
magneto is installed in place on the engine.

4-13. Rotate the drive coupling (S6LN magnetos) or
magneto gear (34LN magnetos) on the right magneto
until the chamfered tooth on the distributor gear in-
gide the magneto alipns with the white pointer as seen
through the window in the magneto cover. Without
allowing gear to turn from this position, assemble the
magneto and gasket; on O-540 engines also assemble
adapter and second gasket, Becure magnetoin place with
washers and nuts; tighten the nuts only finger tight.
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4-14, Fasten ground wire on electric timing light to
any unpainted metallic portion of the engine, and one of
the positive wires of the timing light to a suitable
terminal comnected to the ground terminal connection
of the right magneto. Turn engine crankshaft several
degrees from BTC in direction opposite to that of
normal rotation.

4-15. Turn on the switch of the timing light. The light
should be lit. Turn the crankshaft very slowly in
direction of normal rotation until the ignition timing
pointer aligne with the mark on the camshaflt gear, at
which point the light should dim (or goout on battery-
operated models). If it does not, turn the magneto in
ite mounting flange slote and repeat the procedure
until the light dims at 25 degrees before dead center.
Tighten the two mounting nuts and replace magneto
inspection plug, '

4-16. Install the impulse coupling magnetoadapter and
gasket on the left magneto mounting pad of the acces-
sory housing.

CAUTION

The {mpulse coupling magneto{-21) or the -200
magneto can be used only on the left side of
the engine {as viewed from rear) when used
in comjunction with -20 or -204 magnetos.

4-17, Remove inspection plug, depress pawl on im-

- pulse coupling shaft and turn impulse coupling on left

magnetountil the white beveled tooth (or middle tooth,
if timing gear has three beveled teeth) aligns with the
timing pointer. Without allowing the magneto gear to
turn from this position, assemble the left magneto
to the accessory housing and secure with washersand
nuts. Tighten nuts only finger tight,
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Figure 4-2, Ignition Wiring Dlagram, =380
NOTE

I retard breaker (-200) magneto is used on
left side of engine, the chamfered tooth marked
with red dye must align with the white timing
mark on the distributor block before magneto
ig installed on engine.

4-18, Connect the other positive wire of the timing
light to a suitable terminal connected to the ground
terminal connection of the left magneto and time the
magneto in the same manner as described for the
right magneto,

NOTE

The crankshaft should not be rotated more than
10 degrees in direction opposite normal rota-
tion; because the pawl on the impulse coupling
will engage withthe stop pin and late timing will
ke indlcated through the impulse coupling
mechanism. If this should happen, rotate en-
gine in normal direction until sharp click is
heard; this will indicate that the impulse
coupling hae passed through firing position.
Turn crankshaft in direction opposite nor-
mal rotation to approximately 35 degreesBTC
and proceed with timing check.

4-19, After both magnetos have been timed, leave the
timing light wires connected and re-check magneto
timing as previously described to make sure thatboth
magnetos are set to fire together. If timing is cor-
rect, both timing lights will dim simultaneously when
the timing pointer aligns with the centerline of the
crankcase, If the breaker points open too early,
Inosen the mounting nuts and rotate the magneto
clockwise. If the breaker polnts open too late, rotate
the magneto counter-clockwise, Remove timing light
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Figure 4-3. Ignition Wiring Diagram, O-540

and ignition timing pointer, and replace timing in-
spection plug in magneto.

d4-20, After the magnetos have been properly timed,
clean the breaker poinls to remove any trace of oil
or dirt. Replace breaker cover and lock the retaining
gorews together with lockwire,

4-21, IGNITION CABLE ASSEMBLY AND IN-
STALLATION,

4-22, ASSEMELY OF IGNITION HARNESS (AUTO-
LITE OR PACKARD), To assemble the ignitioncables,
first cut the individual cables to the lengths shown in
TABLES IV-I, IV-1I, or IV-III, Assemble each harness
{right and left} using a special crimping tool and wire
stripper (Aircraft-Marine Products, Inc., Harrisburg,
Pa., Part No'e. 58249 and 47665 or equivalent}l The
prcn:edure for assembly of the harness is as followes:

4-23. See figure 4-4. Make a mark 1-1/4 inches back
from the magneto end of the cable, and using the middle
cutter {marked ‘‘shield”} provided on the cutting tool,
proceed to cut through the cuter cover and the wire
braiding, being careful not to cut the ingide cable. The
cutting can be facilitated by using a pendulum motion
with the cutter. Remove the cut material by sliding
it off the end of the cable, Make a mark 1-3/4 inches
from the end of the cable. Turn the cutting head over
and using the uppermost cutter, cut through the outer
shielding and remove by sliding off cable, Make a
mark, 1/4 inch from the end of the cable; and using
the lower cutter provided on the cutting tool, strip
the cable to the wire, leaving the wire strands
exposed,

4-24, Prepare the spark plug ends of the cablegin the
same manner as described in the preceding paragraph;
except that the first cutis taken three inches from the
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end of the cable and the second cut is 3-1/2 inches
from the cable end, See figure 4-4.

4-25. Slide a coupling nut (8, figure 4-1) and sleeve
{5, figure 4-1) (tapered end toward cable end} over the
magneto end of the cable, Select the proper ferrule
{4, flgure 4-1) to provide minimum clearance when
assembled, and slip it up under the bralding that is
exposed. Slide the sleeve (5, figure 4-1) into the re-
cess provided in the ferrule. Open the crimping tool
jaws to thelr maximum by opening the lever provided
on the tool and insert the assembled ferrule and
sleeve into the hole provided in the jaws. Apply a
firm pressure on the handles of the tool to crimp the
ferrule in order to make a firm tight grip on the
cable.

4-26. Refer to the ignition wiring diagram (ligure 4-2
or 4-3) and arrange the cablesinthe proper sequence.
Install a contour washer (9, figure 4-1) over the end
of each cable; then slide the magneto ends of the six
cables into the holes in the ignition cutlet plate (10,
figure 4-1), making sure that the number one cable
enters the marked hole in the plate and that the re-
maining cables follow in their proper order. Slide
the B-wire (or 4-wire) grommet (11, figure 4-1)
onto the cable ends protruding from the outlet plate.
Insert the bared ends of the cable strands through
the hole in the center of the slotted contact washer,
(12, figure 4-1). Divide the strands and bend them over
the face, through the slots and under the rim of the
washer.

TABLE 1Y —1
LEMGTH OF INDIYIDUAL AUTOLITE

4-27. Slide the cable plates (14, figure 4-1] onto their
respective cables; on an O-540 harness a single
grommet plate is installed over each of the three top
leads of each harness and on the O-380 harnesses a
dual grommet plate is installed over the twotop leads
of each harness.

TABLE 1Y — 1l

LENGTH OF INDIVIDUAL AUTOLITE
OR PACKARD CABLES

10-540 AIRCRAFT EMGIMES®|

Cylinder No. and Magneto Cable Length
Plug Location No. {Inches)

1 Botiom Left 1 53.5

4 Taop Left 2 312.5

5 Bottom Left 3 41

2 Top Left 4 41

3 Bottom Left 5 47.5

8 Top Left 6 27.5

1 Top Right 1 42.5

4 Bottom Right 2 47.5

5 Tap Right 3 32

2 Bottom Right 4 53.5

3 Top Right 5 35

6 Bottom Right 6 43

* A]l O-540 engines except those Installed in aircraft
manufactured by Piper Aircralt Corporation.

TABLE 1V — 1l

LENGTH OF IMDIVIDUAL AUTOLITE
OR PACKARD CABLES

(0-540 EMGIMES IMSTALLED IM PIPER AIRCRAFT!

OR PACKARD CABLES Cylinder No. and Magneto Cable Length
(0-360 AIRCRAFT ENGIMES) Plug; Location Ma. {Inches]
1 Bottom Left 1 53.5
Cylinder No. and Magneto Cable Length *EI ;“ﬂ om I::E?i g ﬁ'ﬁ
Pl No. Inche o
vg Location ? { o) 2 Top Left 4 42
1 Bottom Left 1 47 3 Bottom Left 5 47.5
3 Bottom Left 2 41 6 Taop Left 6 30.5
2 Top Left 3 29.25 1 Top Right 1 42.5
4 Top Left 4 21.75 4 Bottom ~ Right 2 47.5
1 Top Right 1 30.50 5 Top Right 3 16
3 Top Right 2 24.50 2 Bottom Right 4 53.5
2 Bottom Right 3 44.50 3 Top Right 5 40
4 Bottom Right 4 39.50 6 Bottom Right 6 43
REMOWE OUTER COVERING REMOVE OUTER COVERING
TO LENGTH SHOWN - SEE TABLE I¥-1 TOLENGTH SHOWN
REMOVE WIRE BRAIDING 175 — 3.30 -] REMOVE WIRE BRAIDING
TOLENGTH SHOWN — | ag “ ] o asn TO LENGTH SHOWN
B s |

BARE WIRE TO THIZ — 25
DIMENSION S S —& ? —

| |

F 125 = @H
1 "'\-\.H.
~

%‘—L ?m — _:_

L SLIP COUPLING NUTS OVER CABLE

% - |
B
|_.

~ BEFORE ASSEMBLY. OF FERRULE AND SLEEVE

Figure 4-4, Preparation of Autolite Cables for Assembly
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4-28, Slide an ignition cable sleeve (13, figure 4-1})
over each bottom spark plug lead, then slide a spark
plug union nut (6, figure 4-1) over the spark plug end
of each lead. Install a sleeve and ferrule (5 and 4,
figure 4-1) on each lead in the same manner as
described in paragraph 4-24. Install a spark plug
elbow (3, figure 4-1) and secure in place with the
spark plug union nut. 5trip the cable back 1/4 inch
from the end, slide the spark plug collar (2, figure
4-1), then the spark plug sleeve (1, figure 4-1) over
the cable and secure the sleeve by dividing the con-
ductor strande ioto two groupe and bending each
group back over the end of the sleeve; repeat for all
cables.

4-20, INSTALLATION OF AUTOLITE OR PACEARD
HARNESSES. (See figure 4-1.} Secure each harnessto
its respective magneto by screwing the outlet plate
{10) to the plate mounting flange on the magneto. In-
stall cable clips at sides and on rear of accessory
housing to secure bottom ignition leads to engine. (See
installation drawings at end of Section IX for location
of clips.) Attach each bottom lead toits adjacent intake
pipe with an offset clamp and screw the elbow into
the spark plug. All upper leads run directly from the
magnetos to the plugs without intermediate clamps.
Refer to the ignition wiring diagrams (figures 4-2
and 4-3) for correct terminal connections when in-
gtalling all leads.

4-30. ASSEMBLY OF BREEAE AND CO-OPF HAR-
NESSES (0-360 ONLY). Make certain the cable at the
magneto ends of the ignition harness leadsistrimmed
1.31 - 1.27 inches from the face of the ferrule, The
spark plug end of the leads must be trimmed 1.12 -
1,18 inches from the ferrule face, Trim the insu-
lation from both ends of ‘each cable, cutting the

insulation back .32 inch. Asgemble each harness right
and left as follows:

4-31, Refer to the ignition wiring diagram (figure 4-2)
and arrange the lead assemblies in the proper sequence.
Insert the magneto ends of the lead assemblies into
the outlet plate making sure that the No, 1 cable enters
the marked hole in the plate and that the remaining
cables follow in the proper order. Slide the terminal
block onto the cable ends protruding from the outlet
plate. Insert the bared ends of the cable strands of
each lead through the hole in the center of a slotted
cable fastening washer, Divide the strands into two
groups of three and four, and bend them over the
face, throughthe slots and under the rim of the washer.
Complete the assembly of the magneto end of the
harness by screwing the bushing nuts into the outlet
plate using the magneto bushing wrench (3, figure
11-2),

4-32, Slide a rubber collar and terminal over the
end of each cable and secure the terminal by bending
the exposed conductor strands back over the end of
the terminal.

4-33, INSTALLATION OF BHEEAE AND CO-OP
HARNESS {0-360 ONLY). Secure each harness to its
respective magneto by screwing the outlet plate tothe
plate mounting flange on the magneto, Install cable
clips at sides and on rear of accessory housing to
secure bottom ignitlon leads to engine, (See installa-
tion drawings at end of Section IX for location of clips.}
Attach each bottom lead to its adjacent intake pipe
with an offget clamp and screw the elbow into the
gpark plug. AU upper leads run directly from the
magnetos to the plugs without intermediate clips.
Refer to ignition wiring diagram (figure 4-2) for
correct terminal comnections when installing all
leads.
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SECTION V

ACCESSORY HOUSING

5-1. It is assumed that all accessories, such as fuel
pump, vacuum pump, etc., with which the engine ig
equipped, will have been removed from the accessory
housing hefore the disassembly of the housing, as
described in the following paragraphs, is begun,
For overhaul procedures covering the various acces-
gories themselves, consult the applicable manufac-
turer's handbook.

DISASSEMBLY
5-2. INITIAL DISASSEMBLY,

5-3, OIL PRESSURE SCHEEN HOUSING. (See fig-
ure b-1.} Remove this unit from the engine by un-
screwing the four 1/4-inch hex head bolts which se-
cure the housing to the rear of the accessory housing.

5-4. REMOVAL FROM ENGINE, The accessory hous-
ing iz removed from engine by unscrewing the twelve

1. Qil Cooler by-pass valve
2. Crankcase breather
4. Tachumeter drive

7. Oil temperature
thermometer well
8. Ol connection to

4. Vacuum pump mounting pad cooler
5. 1/B-inch pipe plug 9, Oil connection from
f. Oil pressure screen cooler

housing 10, 1/8-inch pipe plug

Figure 5-1, Location of Oil Pressure Sereen Housing

1/4-inch hex head bolts securing the housing to the
crankcase.

5-5, FINAL DISASSEMBLY,

6-6. OIL PUMP. (See figure 5-2.) Remove the 0.040
diameter lockwire from the three 5/16-inch slotted
nutg around the oil pump cover and remove the nuts
with a 1/2-inch socket wrench. Remove the oil pump
cover {5) and body (1) from the accessory housing and
then detach the oil pump Impellers {4) and (6), Pull
the oil pump drive shaft {7} out of the cover, but do
not remove the oll pump idler shaft (3) unless it is
damaged.

5-7. ACCESSORY HOUSING. Hemove any accessory
drive adapters, such as vacuum pump, propeller
governor or hydraulic pump, that are still remaining
on the housing. If the engine is equipped with an “"AN"
fuel pump drive, remove the fuel pump idler gear
from the idler gear shaft and remove the idler gear
shaft from the housing by removing the two 1/4-20
hex head screws that hold it in place. Unscrew the

4. Driven impeller

2. Accessory housing 5. Gil pump cover

3. 0fl pump idler shaft 6. Driving impeller
7. 0il pump drive shaft

1. Oil pump body

Figure 5-2. Interior View of Accessory Housing with
0il Pump Cover Hemoved
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1/B-inch Allen head pipe plug (5, figure 5-1) from
the upper right side of the accessory housing and
remove a similar plug (10, figure 5-1) from the
upper left side of the housing. Unscrew the oil
cooler by-pass plug and remove the gasket spring
and plunger,

CLEANING

5-8, Clean all accessory housing parts in accordance
with general instructions cutlined in Section III of this
manual. Specific instructions will be found in the fol-
lowing paragraphs,

5-9, DRILLED OIL PASSAGES, Particular care must
bz given when cleaning the accessory housing to
see that accumulations of sludge and foreign matter
are completely removed from the drilled oil passages.
Make abeolutely certain all threaded plugs have been
removed, and then use a linger brush of suitable size
with stiff bristles to clean the various oll passages.
After cleaning, blow out all passages with petroleum
solvent and air,

INSPECTION

5-10. Inspect all accessory housing parts in accord-
ance with the general instructions outlined in Section
T of this manual, Specifie instructions will be found
in the following paragraph,

5-11. SHAFTE AND IMPELLERS. Check the mating
fits between oil pump shafte and impellers, comparing
the clearance in each case with the fit listed in the
Table of Limits.

REPAIR AND REPLACEMENT

5-12. Repair all accegsory housing parts in accord-
ance with the general instructions in Sectlon I of this
manual,

REASSEMBLY

£-13, All semi-permanent fittings on the accessory
housing should have been replaced during inspection
and repair. However, before beginning assembly of
the accessory housing, check the three oil passage
openinges in the housing to determine il they have
been properly sealed. One opening ig located on the
upper side of the cil screen chamber mounting pad
and it should be closed with a 1/8-inch Allen head
pipe plug (10, figure 5-1), An identical pipe plug (5,
figure 5-1} should also be located in the oil passage
on the right side of the accessory housing near the
magneto mounting pad. If any of these pipe plugs
were not inserted during inspection and repair of
the accessory housing, the oil passages should be
carefully checked to ascertain if any foreign substance
has accumulated in them. Immediately [ollowing this
ingpection, coat the threads of the pipe plugs with.a
suitable thread lubricant and screw them tightly in
their proper locations.
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5-14. OIL PUMP. (See figure 5-2.) Assemble the oil
pump body (1) over the studs onthe interior of the ac-
cegsory housing (2), (No gasket or ghim is used with
any part of the oil pump.] Then insert the oil pump
{mpellers into the body. The driving impeller (6) is
made of steel and must be assembled in the upper
compartment of the oil pump body. The driven im-
peller (4) i8 made from aluminum and must be
assembled in the lower compartment of the oil pump
body.

5-15. Check the side clearance belween the oil pump
cover and the impellers, also the diameter clearance
between the oil pump body and the impellers, (Bee
Table of Limits.}

5-16. After the impellers have been inserted in the
oll pump body, the oil pump cover (5) may be placed
over the studs and fitted against the oil pump body.
{This cover should have the ofl pump idler shaft {3)
assembled with it and secured with a 0.13-inch
diameter cotter pin.)

5-17, Insert the oll pump drive shaft {7} into the oil
pump drive impeller. Place a 5/16-inch plain washer
over each of the oil pump studs; assemble 5/16-inch
slotted nuts onto the studs and tighten evenly and
gradually, turning the oll pump drive shaftatthe same
time to make sure that the shaft turns freely. Should
the shaft stick, or not turn freely, tap the side of the
cover lightly with a soft hammer to gei proper align-
ment, When it is determined that the shaft will turn
freely, the nuts may be tightened to 150 inch-pounds
torque and secured with 0.040-inch diameter lockwire
ag shown in figure 5-3.

5-18. OIL PRESSURE SCREEN HOUSING. Insert the
oil presasure screen into the oil pressure screen hous-
ing, Using a new gasket, secure the housing to its
mounting pad with four 1/4-inch hex head, self-
locking screws. (See figure 5-1.)

5-18, OIL COOLER BY-PASS VALVE. Insert the
valve plunger and spring in the oil cooler by-pases
valve recess in top of the oil pressure screen cham-
ber mounting boss, Place a copper asbestos gasket
on the valve plug, screw the plug in place, and secure
with 0.040-inch diameter lockwire.

5-20. THERMOSTATIC OIL COQOLER BY-PASS
VALVE. On engines equipped with this device, all parts
of the standard oll cooler by-pass valve are eliminated.
In place of the valve, an oil cooler connection adapter is
used and should be assembled, with a new gasket, into
place at this time, Ingert the oil pressure screen into
the valve and screen chamber and attach the chamber
to the housing in the same manner as the standard
chamber described above. Using a4 new gasket, screw
the thermostatic by-pass wvalve into the chamber.

5-21. ACCESSORY HOUSING. {See figure 5-3.) Place
a new accessory housing gasket overthe locating dow-
els (B) on the rear of the crankcase. Check the as-
gembly of the two crankshaft idler gears; if the en-
gine is equipped with a diaphragm type fuel pump, the
hub of the left-hand gear should incorporate a cam,
and the fuel pump plunger (2) should be inserted in the



LYCOMING AIRCRAFT ENGINE OVERHAUL MANUAL Section 3

Aeeessary Housing

1. Breather oil shield

2. Fuel pump plunger

3. Rear of left main oll passage

4. Crankshaft idler gear (with cam)
5. Tachometer drive shaft

6. Breather slinger

7. Camshaft gear

8. Locating dowels
9, Crankshalt gear
10, Rear of right main oll passage
11. Crankshaft idler gear {plain}
12. Lockwire hole (for il level gage tube)
13. Oil pump idler shaft
14, Qil pump drive shaft

Figure 5-3. Accessory Housing and Rear of Assembled Crankcase

accessory housing as shown, Make certain that if the
engine incorporates an AN fuel pump drive, the fuel
pump idler gear shafl is in place on the inside of the
accessory housing cover and secured with two 1/4-20
bex head screws and a lockplate. Place the fuel pump
idler gear on the idler ghaft; on 0-540 engines,
install the thrust washer and retaining ring that hold
the idler gear in place on the shalt. Make sure that
a new oil seal has Deen inserted in the tachometer
drive shaft bore. Rotate the oil pump drive shaft
{14} so that the lobes on the shaft align with the
slote in the crankshaft gear (8) as shown. Apply
a liberal coating of preservative oil to the tachometer
drive shaft {5) and all other contact surfaces, such
as gear teeth and hub of left i{dler gear. Carefully
fit the accessory housing in place on the rear of the
crankcase, guiding the housing first over the tacho-
meter drive shaft and then onto the locating dowels
(8], Secure the housing In place with ten 1/4-20 x
15/16 hex head bolts and two 1/4-20 x 1-3/4-inch
bolte, The latter two fastenings are ingerted from the
crankcase side through the holes adjacent to the right
magneto, Assemble all fastenings with plain washers
and lockwashersa. #

§-22, VACUUM PUMP AND DRIVE. If the engine 1s
equipped with a vacuum pump drive, assemble the unit

as follows: Insert a new oil seal into the recess in the
pump side of the vacuum pump adapter assembly;
make sure that the seal is inserted with the grooved
gide toward the adapter, Place a new accessory driv-
en gear washer-over the shaft of the vacuum pump
driven gear and insert the gear into the adapter, be-
Ing careful not to push the oil sealout of 1ts seat. Us-
ing a new gasket, attach the adapter to the accessory
housing with four 1/4-20 plain nuts, plain washers,
and lockwashers. If the engine iz equipped with vac-
vum pump drive only, place a cover over the exposed
end of the drive to prevent entrance of dirt and for-
eignmatter. If englne is equipped with vacuum putnp and
drive, inatall the vacuum pump on the adapter instead
of the cover.

5-23, PROPELLER GOVERNOR DRIVE LOCATED
ON ACCESSORY HOUSING (0-360 ONLY), On engines
equipped with a propeller governor drive, insert the
propeller governor drive shaft gear into the adapler;
plice a new accessory driven gear washer over the
drive end of the shalt and secure the shaft in place
with a 13/16 dlameter external retaining ring. Using
a new gasket, attach the adapter to the housing with
four 5/16-18 plain nuts, plain washers, and lock-
washers, Attach a cover on the exposed end of the
drive as protection against dirt and foreign matter,
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5-24. VACUUM PUMP AND PROPELLER GOVER-
NOR DUAL DRIVE {0-380 ONLY).

5-25. If the engine is equipped with a vacuum pump
and propeller governcr dual drive, mount the drive
assembly on the vacuum pump mounting pad and fas-
ten with a 1/4-20 out, three 1/4-20 socket head
capecrews, and the required plain washers and lock-
washers. Mount the vacium pump and propeller gov-
ernor on the dual drive houeing, using new gaskets,
and install the bracket between wacuum pump pad and
pressure screen housing mounting flange.

5-26. If it is desired to install a vacuum pump and
propeller governor dual drive on the engine, a dual
drive kit is available, The kit, Lycoming Part No,

INSTALL 63343 (P03)

STUD HERE
|
[ REMOVE FOUR EXISTING
ACCESSORY [ 5TUDS FROM VACLILM
HOUSING ' PUMP MOUNTING PAD

BRACKET (SUPFLIED BY
AIRFRAME MANUFACTURER)

{7 sToms e e
T BOLT o \ _
v i | o
: -~ 69320 GAPSCREW | Lo .
250 PLAIN WASHER

i - 250 LOGK WASHER
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T0385, is intended primarily for use onthose installa-
tions where engine cowling or other restrictions pre-
vent the use of the governor drive provided on the
lower right-hand corner of the accessory housing.
The kit, which consists of a casl aluminum housing
assembly, together with the required gears, attaching
parte, and gaskets, is packed assembled and ready to
install on the vacuum pump mounting pad. Instruc-
tions for Installing the kit are as follows:

a. Bemove vacuum pump from accessory housing.

b, Remove all four studs {from the vacuum pump mount-
ing pad and install one 69943 (P03) stud to a driven
height of 0.83 inch in the upper left-hand hole; the
other three holes are left as is. (See figure 5-4.)

¢. Mount the drive assembly on the vacuum pump
mounting pad as shown in figure 5-5, securing the
assembly in place as follows: lnstall a 1/4-20 nut,
plain washer, and lockwasher on the stud installed
in the accessory housing in step b, above. Install
three 1/4-20 socket head capscrews, plain wash-
ers, and lockwashers in the three holes (“B", fig-
ure 5-5) in the governor drive mounting pad.

d. Install the vacuum pump and propeller governor on
the dual drive housing. Use the gasket provided in
the kit and the nuts and washers removed from the
original vacuum pump drive on the accessory hous-
ing to attach the vacuum pump to the mounting pad.
Secure one end of the dual drive support bracket
(Lye. P/N 71023) to the lower left-hand stud on the
vacuum pump pad and attach the other end to the
upper left-hand corner of the pressure screen housing
mounting flange as shown in figure 5-5, usingthe STD-
1215 bolt provided. Make sure the hole in the support
brace aligns with the hole in the pressure screen

SECURE DRIVE TO
HOUSING IMITIALLY

AT THIS POINT
ra

RS

DuaL ORIVE
ASSEMBLY

i
‘f
Fiis
m,,'\w Yl
& S

,,,,,, it o

PLACES

SECTION “A"-"a"

| Figure 5-5. Dual Drive Agsembly, Vacuum Pump and Propeller Governor
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housing mounting flange. Use spacer washers under
ends of brace if required for proper seating, (See
figure 5-8.) Check the bracket for fit after the vacuum
pump is installed.

CAUTION

Brace must be seated properly so there is no
gtress al either end of bracket when nuts are
tightened.

e, Before mounting the governor, install a GH827
gacket, 69737 spacer, and 69723 gasket on the mount-
ing pad in the order named. Attach governor with the
5/16-18 bolts, plain washere, and lockwashers pro-
vided,

f. The conversion of an 0-380-A engine [rom fixed
pitch to constant speed operation requires the in-
stallation of an external high pressure line from
the governor to an elbow fitting at the front of the
right crankcase. Two clips {(68604) are provided in
the kit for supporting the high pressure line; one
clip is attached to the bottom of the crankcase by
the same crankcase flange bolt that secures the rear
of the generator mounting bracket, and the other is
fastened to the sump-crankcase parting flange along
the right side of the engine. A 1/4-20 x 1-3/4 bolt
{STD-1415) is furnished to replace the 1-1/2 inch
length bolt (STD-1414) furnished at the generator
bracket location on other series engines. This bolt
is not required on the O-360-A engine.

5-27, VACUUM PUMP AND HYDRAULIC PUMP DUAL
DRIVE.

5=28. If the engine 18 equipped with a vacuum pump and
hydraulic pump drive, mount the drive assembly on
the vacuum pump mounting pad and fasten with a 1,/4-
20 nut, plain washer, and lockwasher onthe short stud

BRACKE T (SUPPLIED BY
AIRFRAME MANUFAGTURER)

{/ aTpeRis
. BOLT K

in accessory housing. Install the vacuum pump and
hydraulic pump on the dual drive housing and fasten
with the required nuts and washers; then install the
bracket between the vacuum pump pad and the pressure
acreen housing mounting flange.

§-29, If it is desired to install a vacuum pump and hy-
draulic pump dual drive on O-360-A engines equipped
for constant speed operation, a dual drive kit is
available. The kit, Lycoming Part No. 69912, which
consists of a cast aluminum housing assembly, to-
gether with the required gears, attaching parts, and
gaskets, is packed assembled and ready toinstall on the
vacuum pump mounting pad on the accessory housing.
Instructions for installing the kit are as follows:

a. Remove vacuum pump from accessory housing.

INSTALL 692943 (PO3)

STUD HERE
' INSTALL 63740(P03)
ACCESSORY ) STUDS HERE
HOUSING A

SECURE DRIVE TO
HOUSING INITIALLY

AT THIS POINT

pualL DORIVE
ASSEMBLY

T f
JI f
\\\\\\
I\\\ \\\\\\ ' Iu
'3““\‘“\“ N
- o

SECTION "a" - "a"

Figure 5-7. Dual Drive Assembly, Vacuum Pump and Hydraulic Pump
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// - INSERT SPAGERS
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HERE FOR PROPER
SEATING OF BRAGE

B
1

Figure 5-8. Proper Seating of Support Brace

b, Remove all four studs from the vacuum pump
mounting pad and install three 69740 (P03) studs, to
a height of 3.34 inches, and one 69943 (P03) stud, to
a height of 0,83 inch in the pad at the locations shown
in figure 5-6.

WARNING

Be sure that larger end of stud (out fits
freely on smaller end) is driven into the
accessory housing and fite tightly to pre-
vent rotation of siud when nuts are asesem-
bled, Studs must be correct height after in-
stallation so that there is no possibility of
interference between studs and gears or oil
elinger inside accessory housing,

c. Install the drive assembly on the vacuum pump
mounting pad on the accessory housing as shown in
figure 5-7, securing the assembly In place with a
1/4-20 nput, plain washer, and lockwasher on the
short stud installed in the accessory housing in Btep
b. above.

d. Install the vacuum pump and hydraulle pump on the
dual drive housing, using the remaining four sets of
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oute and washers in the kit plus the four sete re-
moved from the accessory housing in step a. above.
Secure one end of the dual drive support brace {Lyc,
P/N 71023) to the lower left-hand stud on the vacuum
pump pad and attach the other end to the upper left-
hand corner of the pressure screen housing mounting
flange as shown in figure 5-7, using the 3TD-1215
bolt provided. Make sure that the hole in the support
brace alignd with the hole in the pressure screen
housing mounting flange. Use spacer washers under
ends of brace If required for proper seating of both
ends. See figure 5-8. Check the bracket for fit after
vacuum pump ig installed.

CAUTION

Brace must be seated properly so there 15
no stress at either end of bracket when nuts

are tightened.

5-30. HYDRAULIC PUMP DRIVE (O-640 ONLY}. If
the engine is equipped with a hydraulic pump drive,
aggemble the unit as follows: Insert a new seal into
the recess in the pump side of the hydraulic pump
adapter assembly; make sure that the seal is in-
serted with the grooved side toward the adapter.
Place a new accessory driven gear washer over the
shaft of the hydraulic pump driven gear and insert
the gear into the adapter, being careful not to push
the oil seal out of ite seat. Using a new gasket, attach
the adapter to the housing with four 5/16-18 plain
nuts, plain washers and lockwashers, Attach a cover
on the exposed end of the drive as protection against
dirt and foreign matter.

5-31. “ANFUEL PUMP DRIVE. If the engine is
equipped with an “AN'" fuel pump drive, assemble
the unit as follows: Ingert a new seal into the recess
on the pump side of the fuel pump drive adapier
assembly; make sure the seal 18 inserted with the
grooved side toward the adapter. Insert the fuel
pump drive shalt gear into the adapter, being care-
ful not to push the oil seal out of ite seat. Using
a oew fuel pump drive adapter gasket, attach the
adapter to the accessory housing with four 5/16-18
plain nuts, plain washers and lockwashers. Using a
new fuel pump gasket, inegtall a drive cover over the
exposed end of the drive as protection against dirt and
forelgn matter.
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SECTION VI
CYLINDERS, PISTONS, AND VALVE TRAIN

6-1. Identical cylinder assemblies are furnished with
the 0-360 and O-540 Series engines, These cylinders
are manufactured with plainbarrels, however, chrome
plated barrels are avallable. Engines are equipped
with sodium-cooled exhaust valves and exhaust valve
rotators.

6-2, The piston, being a reclprocating part, is nor-
mally grouped with the crankshaft in a theoretical
breakdown of the engine into basic components, From
a practical standpoint, however, it is felt that the pis-
ton should be considerad with the evlindere insofaras
overhaul procedure is concerned. For example, the
basic configuration of the engine requires the remov-
al — and reassembly — of the pistons at the same time
that the cylinders are removed or replaced,

6-3. For the purpose of this manual, the valve train
will be considered as all parte of the valve operating
mechanism beyond the camshaft, beginning with the
hydraulic tappet assembly.

DISASSEMBLY

6-4. PRIMER LINES. Rotate the overhaul stand so
that the engine 15 In a horizontal, inverted position,
Remove the priming lines {figure 6-1) by detaching
the clamps on the crankease and the union nute hold-
ing the priming lines to the primer nipplesin the cyl-
inders. The primer nipples should not be removed
from the cylinders unless they are damaged. The
lower spark plugs can now be removed.

Figure 6-1, Primer System, O-360

B-5. OIL DRAIN TUBES. Loosen both hose clamps
at lower end of each rocker box drain tube and slide
hase out on tube; then identify the tubesto correspond
with the cylinder from which they are removed. loosen
gland nut at rocker box end of each tube and remove
the tubes. Do not remove the elbow drain fittings from
the cylinder heads or the 3/8-inch nipples from the
crankease.

6-6. INTAKE PIPES. Remove the 1/4-inch nuts and
washers that secure the pipe flanges to the studs at
the cylinder porte and pull the flanges away from the
cylinders. Loosen the hose clamps nearest the sump,
pull the hose connections away from the sump, and
remove the intake pipes. Keep all component parts of
each intake pipe with each individual pipe, also tag or
otherwise ldentify each pipe as it is removed, because
only those for number one and number two cylinders
are alike, See Section VIII for further information on

intake pipes.

8-7. Remove the self-locking nut from the upper
baffle clamp and pull the baffle down and away from
the cylinder fins. Remove baffle assemblies, which
are attached to the engines by a retainer and an “‘5-
type’’ hook, by using a pilece of drill rod, bent to a
right angle, to turn the hook so that it disengages
the retainer.

§-8. CYLINDER REMOVAL, Rotate the crankshaft
to place the piston of No. 1 cylinder at top center of
the compression stroke. {With the piston in this posi-
tion, both valves will be closed and the piston extended
away [rom the crankcase to avoid damage when the
cylinder is removed.)] Remove rocker box cover and
remove valve rocker shaft, valve rockers, exhaust
valve caps (rotators), and push rods. The valve rock-
er shaft is full floating and may be pushed out of cyl-
inder head with finger pressure. If it is not possible
to push it out in this manner, the shaft may be driven
out by tapping lightly with a fiber drift. Place each
valve rocker and push rod in its proper compartment
in cleaning basket.

NOTE

The cleaning basket (3, figure 11-3) provides
individual compartments for keeping the valve
pperating parts segregated. Parts as they are
removed should be placed intheir proper com-
partments as marked on the basket. This ap-
plies to valveg, valve rockers, push rods, and
all parts of the hydraulic tappets.

6-9, Helease and remove the push rod shroud tubes
by removing the 1/4-inch plain nut and shroud tube
lockplate which hold the two shroud tube springs and
spacer in position. (See figure 6-2.)
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1. Shroud tube

2. Shroud tube spring

3. Shroud tube lockplate
4, Valve rocker

5. Rocker box

6. Valve spring seat
T. Valve rocker shaft
8. Valve keys

Figure §-2, Method of Securing Shroud Tubes

6-10. Uging the applicable wrench (7 or 8, figure 11-
3) and handle {4, figure 11-3), remove the four 3,/8-
inch and four lz}z-im:h cylinder base nuts attaching
the cylinder to the crankcase, Remove the cylinder
from the engine by pulling straight away from the
crankcase. As the cylinder is pulled away, catch and
hold the piston to prevent it from falling against the
cylinder pad of the crankcase. Discard the cylinder
base oil geal ring.

f-11. PISTON. Remove the piston pin plugs [rom
their location in the piston by applying compressed
air to each relief hole {one located in the bottom of
each piston pin boss). If compressed alr is not

Figure 6=3, Method of Supporting Comnecting Rods
28

=

Figure 6-4, Removing Push Rod Sockets

available, carefully tap out piston pin plugs with
guitable drifts. Insert piston pin puller (9, figure
11-3} through piston pin; assemble puller nut, then
proceed to remove piston pin,

CAUTION

Do not allow the comnecting rods to rest on
the cylinder pads of the crankcase; the rods
should be supported by heavy rubber bands
(removed cylinder base oil seal rings) looped
around the cylinder base studs, or by two
plates made of sleel or wood as shown in
figure 6-3.

6-12. Removal of the remaining cylinders and pistons
may be done in any desired order, but less turning
of the crankshaft is involved if the cylinders are
removed succeesively in the engine’s firing ordei
which is 1-3-2-4 for O-360 engines and 1-4-5-2-3-6
for O-540 engines.

G-13. HYDRAULIC TAPPET PLUNMGERS, Remove the
push rod sockets from the hydraulic tappets with
fingers or by using a pair of needle-nosed pliers.
{See Migure 6-4.) Bend a right angle in one end of a
plece of wire and insert this end into the space be-
tween the plunger assembly and the tappet body. Turn

Figure 6-5. Removing Hydraulic Tappet Plunger
Assembly
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the wire 80° to engage a coil of the spring and draw
out the hydraulic tappet plunger assembly as shown
in figure 6-5. Place all parts in their proper com-
partment in the cleaning basket. Never use a magnet
to remove the cylinder and plunger assemblies from
the crankcase.

CAUTION

It {8 Imperative that the various parts of each
tappet assembly be kept together during all
overhaul operationg, in order that all compo-
nent parte may be reassembled with their
original mating parts and each completed as-
sembly inserted in its original location in the
crankcase.

G-14, DISASSEMBLY OF CYLINDERS. Place cylin-
der over the cylinder holding block {2, figure 11-3),
assemble valve spring compressor (1, [igure 11-3)on
eylinder and compress valve springs far enough to
remove the valve retaining keys,

NOTE

If springs are stuck tight in spring seat, a light
blow with a soft hammer on top of compressor
will release keys.

6-156, Remove all valve spring seats and springsfrom
rocker box, keeping parte for each valve separate.
Hold valves by the stems to keep them from dropping
out of the cylinder, and remove cylinder from holding
block, Now reach inside of cylinders and remove
valves. If difficulty is experienced in pulling the tops
of the valve stems through the valve guides, push the
valves back in position and clean the carbon from the
stems.

CAUTION
Do not drive the valves through the guides,

G-168. Place each valve, with its springs, seats, cap
{exhaust valves only), and keys, inits proper compart-
ment of the cleaning and inspection basket. No further
disassembly of the cylinder is necessary unless in-
spection warrantz the replacement of valve guides,
valve seats, rocker box drain tube elbow, or primer
nipple,

6-17. PISTON RING DISASSEMELY. Uging the piston
ring expander (6, figure 11-3), remove the ringefrom
all pistons., Remove the ringe in order, starting with
the top ring and working down.

f-18. HYDRAULIC TAPPETS. Push in on spring end
of hydraulic tappet plunger, turn approximately one-
quarter turn in a clockwise direction, and pullit from
the cylinder. Do not further disassemble any parts of
the tappet assembly.

CAUTION

Keep plunger and cylinder of each assembly
together. They are very closely and selec- -
fively fitted during manufacture and are not
interchangeahle,

30

CLEANING

6-19, Clean all cylinder, piston, and valve train parts
in accordance with the general ingtructions described
in Section I, specific instructions follow:

6-20, HYDRAULIC TAPPETS. Uge the cleaning bas-
ket (3, figure 11-3) in order to keep the valve operat-
ing mechaniem partse separate. Dp the basket, with
all parts contazined in their proper compartments, in
petroleum solvent. Hold the ball check valve in each
plunger eylinder off 1ts seat by inserting a light copper
wire or other relatively eoft material throughthe tube
on the cylinder and wash thoroughly, so that any dirt
particles that may be under the ball seat will be
washed out. After washing the parts of each hydraulic
tappet assembly; replace the parts in the proper com-
partment of the cleaning basket.

CAUTION

It is imperative that the ¥arious parts of each
tappet assembly be kept together during all
overhaul operations, in order that all compo-
nent parts may be reassembled with their
original mating parte and each completed as-
gembly inserted in its original location in the
crankcage.

INSPECTION

6-21. Inspect all cylinder, piston, and wvalve train
parts in accordance with the general instructlons de-
seribed in Section II. Specific instructions will be
found in the following paragraphs.

6-22. CYLINDER HEAD (VISUAL INSPECTION). Ex-
amine the cylinder head thoroughly, checking for the
following possible defects:

a. Loose, scored, pitted, or otherwise damaged walve
geats, [Mark for replacement.)

b. Loose or damaged studs, (Replace with 0.003,
0.007, or 0.012 oversized studs.)

c. Cracked or broken cooling fins. Any crackextend-
ing into the base of the {in 18 cause for rejection of
the head. 8mall eracke in the outer edge of the fin,
however, may be profiled with a hand grinder or file.

d. Loose or damaged spark plug thread inserts, (Mark
for replacement.)

e. Looge, eracked, or scored valve guides.

f, Nicked, scored, or dented mounting pads (intake
and exhaust ports and rocker box cover.)

g. Damaged oil drain tube fittings. (Usually these fit-
tings are not removed from the cylinder head dur-
ing reconditioning unless they are to be replaced.}

h. Etch any local areas of the head where it is Bus-
pected that a crack may exist. This ls done and
carried out in accordance with the instructions in
Section I,
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f-23. CYLINDER HEAD (DIMENSIONAL INSPEC-
TION). Check the ID of each valve guide at both ends
with the valve guide replacement flat plug rejection
gage (23 or 30, figure 11-3.) Test for diameter and
put-pf-roundness of the guide bore by checking with
the gage at a minimum of two positions 90° apart, If
the gage enters the guide at any of the positions tested,
mark the guide for replacement. Check the ID of the
four rocker shaft bushings in the cylinder head, using
the flat plug rejection gage (53, figure 11-3). Be sure
to use the end of the gage marked ‘Cyl. Head."' The
opposite end, marked “‘Rocker Bushing,” is 0.0015
inch larger in diameter by virtue of the greater wear
limit allowed on the valve rocker bushing. As in the
case of the valve guides, check for out-of-roundness
by trying the gage at several different points on each
diameter being checked.

g-24, CYLINDER BARREL (VISUAL INSPECTIOMN).
In addition to a thorough inspection of the cylinder bar-
rel to ascertain its general condition, make the follow-
ing specific checks:

a. Cooling fins, see subparagraph c. under *'Cylinder
Head (Visual Inspection).”

b. Cylinder skirt. Replace any cylinder baving a bent,
eracked, or broken skirt.

¢, Check mounting flange for cracks, nicks, or warp-
ing.

d. Inspect interior of barrel for seoring or corrosion.
Minor damage can be repaired by regrinding or honing;

deep scoring or pitting, however, |s cause for rejection
of the cylinder.

§-25. CYLINDER BARREL (DIMENSIONAL INSPEC-
TION). Dimensional inspection of the barrel consists
of the following measurements (the numbersinparen-
theses refer to the applicable reference numbers in
the Table of Limits):

a. Fit between piston skirt and cylinder (519},

FEELER GAGE

IR,

L%, .‘l'?l' i

Figure 6-7. Method of Checking Piston Ring Side
Clearance

b. Maximum taper of cylinder wall (520).
¢. Maximum out-of-roundness (521).
d. Bore diameter (522).

NOTE

All measurements involving cylinder barrel
diameters must be taken at a minimum of two
positions 90° apart in the particular plane be-
ing measured.

6-26, PISTON (VISUAL INSPECTION). Examine the
top of the piston for excessive pitting, cavities, or
surface distortion. The latter may be evidence of det-
onation, particularly if the piston has been in service
for a relatively short time. Other critical points which
must receive thorough wvisual examination are the
piston ring bands and grooves, piston pin holes, and
piston pin hole bosses, Etchall suspicious areas, using
method described in Section IIL

6-27. PISTON (DIMENSIONAL INBFECTION). Make
the following dimensional checks on each piston (the
numbers in parentheses refer to the applicable refer-
ence numbers in the Table of Limits):

a. Side clearance between piston ring and piston {514,
515, 516 and 517). Pistons for Lycoming opposed
engines are ground with a elight taper irom the
gkirt to the head, with the exception of the lands be-
tween the top compression and oil control rings,
which are ground parallel. The clearance on wedge
type compression rings, therefore, must be meas-
ured as ghown in figure 6-7 in order to obtain a true
check of the side clearance.

b. Inside diameter of piston pin hole (512),

c. Clearance between piston skirt and cylinder and
piston diameter at top and bottom (519).

6-28. PISTON PIN AND PISTONM PIN PLUGS, Check
OD of piston pin againet ID of hole in piston {reference
512, Table of Limite). Measure fit between piston and
pluge and check OD of plugs (reference 513, Table of
Limits), Examine interlor surfaces of piston pin for
corrosion or pitting.

6-29. VALVE ROCEERS. Damaged, badly worn, pitted
or scored tips and push rod sockets warrant replace-
ment of the rocker. Check the ID of the rocker bush-
ing at several different positions with flat plug rejec-
tion gage (53, figure 11-3). Thie is a double-end gage;
be gure to use the end marked ‘““Rocker Bushing.'
If the gage enteras the bushing at any point, mark
the buehing for replacement..

8-30, PUSH RODS, Inspect push rods for wear or
looseness of ball ends, If ball ends are loose, replace
the rod; manufacturing limite call for a drivefit, (See
reference 535, Table of Limits.)

§-31. VALVES, Critical areas include the face and
tip, both of which should be examined for pitting and
exressive wear, The head of the exhaust valveis par-

a1
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SMOOTH MACHINED ROUGH FEATHE
SHOULDER EDGEATH“RED

MNEW BODY

WORN BODY

Figure 6-8, Appearance of Interior Shoulder in New
and Worn Tappet Bodies

ticularly subject to pitting and corrcosion because of
the excessive heat to which it is exposed during oper-
ation, Minor pitting on valve faces can sometimes be
removed by regrinding; otherwise the valve should
be rejected. Replace any valve that has operated
with a collapsed hydraulic tappet, regardless of the
number of hours on the valve. (See inspection of hy-
draulic tappets.) Check the clearance between the
valve stem and guide (reference 528, Table of Limits
for exhaust valves, and reference 529, for intake
walves,)

6-32. HYDRAULIC TAPPET BODIES, The following
speciflic checks must be made during inspection of
the hydraulic tappet body:

NOTE

Discard any hydraulic tappet bodies that have
neither identification grooves on the end of the
stem, three pimples under the head of the body
nor one groove under the head.

a, Examine the interior of the bore in the tappet
body, using a small flashlight or other sunitable
means to illuminate the interior surfaces. If any
appreciable amount of wear has occurred at the
interior shoulder (which serves as a seat for the
cylinder and plunger assembly), a feathered edge of
worked metal will be visible around the shoulder as
shown in figure 6-8. The existence of thig feathered
edge is sufficlent cause [or rejection of the entire
tappet assembly.

b. Use a magnifying glass (min,, 10 power) to check
the face of the tappet body for slgns of spalling or
pitting as shown in figure 6-0, Any tappet body
face which shows this condition is cause for rejection,
and the tappet body must be replaced.

e
B
""\1

STENIED GRALLIMG

o
STeRl o) TR —=

Figure 6-8, Appearance of Spalling Marks on Face of
Hydraulic Tappet Bodies
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IF THIZ SURFACE APPELRE WaVY
THE PART MUST BE REJECTED —7

Figure 6-10. Circular Wear Pattern on Face of Hydrau-
lic Tappet Body

NOTE

The presence of one or two Brinnell marks
on the tappet body face is not a cause [or
rejection of the tappet body. Brinnell marks,
which should not be confused with spalling or
pitting marks, are near the center of the face
and appear to be round; spalling marks are
irregular.

¢. Check face of the tappet body for circular wear
patterns. The tappet body [ace may have circular
discoloration due to rotation of the body but this
is not cause for rejection, Clrcular wear patterns,
give the surface of the face a wavy appearance and
any hydrauvlic tappet body whose face shows indications
of circular wear, must be rejected. (See figure 6-10.]

d. Test the tappet body for structural failure through
uee of the magnetic particle or magnaflux method, Use
a magnaflux machine which uses 440 line volts, a
copper adapter (11, figure 11-3) and a holding fixture
which may be fabricated according to the dimensions

1
o
1

-

1 uran careo L3 oman e
-

Figure 6=11. Dimensions for Making Holding Fixture
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Figure 6-12, Checking Cylinder and Plunger Assembly with Straight Edge

and instructions given in figure 6-11. Use a medium
grade of sand paper to clean the edge of the head
of any Ferrox coating. Make sure the adapter and
tappet body are secure in the holding fixture, which
mugt be secure in the magnaflux machine, and that no
electrodes touch the face of the tappet. Pase a current
of 500 amps through the tappet bodyfor 1,2 to 3/4 of a
second while the magnallux solutlon is running over
the tappet body. Seams and cracks in the body will be
coated black and can be easily identified.

NOTE

Use 1 to 1-1/4 oz. of magnaflux 7B paste to
one gallon of Bay il D to make the liguid
golution when using the ‘‘continuous method'™
of magnafluxing., Use 1/10 to 1/4 oz. of paste
per gallon when uging the “magnaglow’” method
of magnafluxing,

£-33. HYDRAULIC TAPPET CYLINDER AND PLUNG-
ER ASSEMBLY. The following paragraphs set forththe
various procedures to be followed during inspection
of the cylinder and plunger assemblies:

NOTE
Digeard all Lycoming Part No, 68312 assem-
blies; these are to be replaced with Part No,
T1791 assemblies. It is permissible to reuse

68324 agsemblies, in sets, in O-360 engines
which incorporate a 68769 camehaft assembly.

a. Check each plunger and cylinder assembly for
chipping of the seating shoulder.

b, Stand the cylinder and plunger assemblies side by
eide on a machine surface, plunger side down,
and lay a straight edge across the top. (See figure
6-12.) Any plunger assembly that is more than 1,/32-
inch below the straight edge i85 “‘collapsed’’ and must
be rejected.

¢. Inspect the cylinder bodies visually for eracks,
CAUTION

Never check any part of the hydraulic tappet
cylinder and plunger assembly by means of
the magnetic particle, or magnaflux, method,

d. Clean the plunger assemblies with clean solvent
and then back-flush each assembly, again using clean
golvent,

e, Check each hydraulic tappet cylinder and plunger
asgembly to see that the ball check valve is not
leaking., A leaking ball check valyve will make itself
evident when the unit is checked as follows: dip the
plunger in light machine or engine oil; hold the lifter
cylinder between the thumb and middle finger in a
vartical position with one hand; then place the plunger
in position so that the plunger just enters the lifter
cylinder. (See figure 6-13.) Depress the plunger

Figure 6-13, Checking Hydraulic Tappet Plunger and
Cylinder Assembly for Leaks
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guickly with index finger, if plunger bounces back to
ite original position, the unit may be congidered to be
satisfactory. If, however, the plunger does not bounce
back to its orlginal position, but remains ina collapsed
position, this indicates that the ball check valveis not
seating properly. When this condition exists, the
plunger assembly ig defective and both the cylinder
and plunger must be replaced.

NOTE

If a walve tappet assembly should prove
defective, the wvalve itsell must be replaced
as well as the tappet cylinder and plunger.

6-24, VALVE SPRINGS, Check the econdition of all
valve springs on a suitable gpring tester, using the
loads and deflections as given in reference 801 and
802, Table of Limits.

REPAIR AND REPLLACEMENT

6-35, General instructions for the repair of cylinder,
piston, and valve train parts will be found in Section
IM. Specific instructions follow.

6-36, SPARK PLUG THREAD INSERTS. Spark plug
thread inserts which were rejected during inspection
are removed and replaced as described in the follow-

ing paragraphs.

6-37. Insert the extracting tool (15, figure 11-3) in
the spark plug hole so that the edges of the tool cut
into the top thread of the insert. Then rotate the tool
in a counterclockwise direction, unscrewing the in-
sert from the hole,

6-38. A new insert may be installed by vse of the in-
gserting tool {14, figure 11-3). Withdraw the mandrel
part of the tool beyond the recessed section of its
gleeve, The insert may then be assembled into the
recess and the mandrel advanced to engage its slotted
end with the tang of the insert. Rotate the mandrel

Figure 6-14. Removing Heli-Coil Ingert

34

Figure 6-156. Heli-Coil Insert Assembled on Inserting
Tool

clockwise and press forward slightly; this will engage
the insert in the threaded end of the sleeve, Continue
to rotate the mandrel while holding the sleeve, thus
securing the insert firmly on the inserting tool, The
insert may then be wound through the threaded portion
of the sleeve within one-half turn from the end of the
coil,

B-30. The adjustable brass screw on the sleeve tends
to act as a brake, preventing the insert from unwind-
ing. It is important that the insert be kept tight on the

Figure §-16. Installing Heli-Coil Ingert
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Figure 6-17, Expanding Heli-Coil Insert

mandrel to facilitate its assembly inthe threads of the
cylinder head. The insert should be wound so that the
adjacent turns of the insert are in contact with each
other, This will eliminate the possibility of crossed
threads.

G-40, When screwing the insert into the hole in the
eylinder head, be sure that the first coil picks up the
first thread. As the tool ig turned, the insert will ad-
vance into the hole., When the face of the sleeve is
approximately 1/16 inch from the face of the boss, the
inserting tool should be held tightly by the handle and
the sleeve rotated counterclockwise with the other
hand, freeing the last half-turn of the ingert. By sliding
the sleeve toward the top of the mandrel, the end of
the insert can be seen projecting above the boss.
The mandrel should then be rotated in aclockwise di-
rection until the insert disappears [rom sight. When
this pogition is reached, the turning action should be
stopped and the tool withdrawn., The top of the insert
will be approximately one-half turn from the face of
the boss. However, if it is not, the tool should be re-
aggembled and the insert turned until it i8 about one-
half turn from the face of the hoss.

Figure §-18. Staking Heli-Coil Insert

6-41. The tang of the insert can be broken off with
needle nosed pliers at the location of the notch., Then
using the expanding tool (13, figure 11-3), secure the
insert firmly in the spark plug holes. The limit of ex-
pangion ¢an be kept within thread gage limits by fixing
the stop nut on the expanding tool at the correct posi-
tion. After expanding the insert, it may be staked by
assembling the staking sleeve over the mandrel until
the sleeve meets the boss. A slight blow on the top
of the sleeve will impress a slight chamfered edge
around the periphery of the tapped hole. The staking
sleeve may then be removed, the adjusting screw re-
leased, and the expanding mandrel removed from the
insert.

6-42, VALVE GUIDE REMOVAL AND REPLACE-
MENT. Damaged valve guldes are removed and new
guides are installed according to the procedures de-
scribed in paragraph 6-43 through 6-47.

6-43, Place valve guide puller (24, figure 11-3) over
guide inside of rocker hox and withnut at extreme out-
er end, ingsert puller bolt down through guide, Place

Figure 6-19. Heaming Valve Guide Hole in Cylinder
Head
as
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Figure 6=20. Yalve Seat Reconditioning Dimenslons

horseshoe puller retainer on end of puller bolt with
small pilot of retainer toward open end of guide.
Lock puller bolt nut by inserting nut between sides of
large slot across top of puller body. Tighten screw
gently until pilot of horseshoe puller retainer is felt
by fingers to enter the lower or post end of the guide;
then pull guide out of cylinder head by turning puller
screw clockwise,

6-44. Check each valve guide hole in cylinder head
with standard valve guide hole plug gage (22, figure
11-3). If the gage enters the hole more than 1/8 inch,
it will e necessary to ream the hole and install an
oversize gulde, If the gage enters the hole easily or
seems loose in the hole, it is evident that an oversize
guide has already been installed and the next larger
glze guide must be used. Refer to Table VI-I for the
selection of the proper size pguide and reamer.

G-45, Mount walve guide replacement fixture on drill
prese table and mount cylinder on the fixture.

6-46. Having determined the proper size reamer,
mount the reamer in the drill press spindle and ream
the valve gulde hole in the cylinder head, (See figure
6-19.) Check the reamed hole with the corresponding
gage. (See Table VI-1.)

TABLE ¥I1—1
YALYE GUIDE REFLACEMENT TOOLS

Mominal

Overgize Reamer Gage
Btandard =~ = ~ese--meee- 23, figure 11-3
0.005 26, figure 11-3 18, figure 11-3
0.010 26, figure 11-3 19, figure 11-3
0.020 27, figure 11-3 20, figure 11-3

6-47. Heat the cylinder to 600° - 850° F (316 - 343" C}
Place the new gulde on the valve guide installing drift
(17 or 33, figure 11-3) and insert the guide in the hole
in the cylinder head. Drive the guide to a firm seat
with sharp hammer blows on the end of the drift.
After the cylinder has cooled, ream the hole in the
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guide with the valve guide ID reamer (28 or 32 figure
11-3). Check the finished ID of the guide with the
valve guide ID plug gage (21 or 31, figure 11-3).

§-48, GRINDING VALVE SEATS. Grind valve seats
using suitable grinding equipment, to 30° angle on
intake valve seats and 45° angle on exhaust valve
seats. {(See figure B-20.) Marrow the faces of the
valve geats in the following manner:

6-49, On intake valves, use a 15° grinding wheel to
grind the top surface of the valve seat to produce an
outer face diameter of 2.155/2.145 inches, Bring the
face of the intake valve to the specified widlh of
,117/.076 inch by narrowing the throat with a 75°
wheel. (Bee figure 6-20.)

6-50. On exhaust valve seats, use a 15" wheelto grind
the top surface of the exhaust valve seat enough to
bring face of seat to a specified width of .077/.058
inch. The outer face diameter of the exhaust valve
seat should now measure 1.750/1.740 inches in dia-
meter, (See figure 6-20.)

f-61. If seat wear has progressed to the extent
that the entire face of the 15° narrowing wheel
must be brought into contact with the seat in order
to acheive the specified diameter, the seat must be
replaced. (See figure 6-21.)

6-52, VALVE SEAT REMOVAL AND REPLACE-
MENT. Valve seats that are loose, damaged or worn

REFLACE SEAT IF
WHEEL PRODUCES
GRINDING STEF HERE

15" NARRDWING WHEEL

Figure 8-21. Rejection of Valve Seat
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to the extent that they cannot he reground to the
dimeneions shown in [igure 6-20 must be replaced.

NOTE

The removal of a wvalve seat requires the
installation of an oversize replacement seat.
The replacement seat must be at least 0,010
inch larger than the removed seat.

8-53. Mount the valve seat removal pilot {34 or 35,
figure 11-3), cutter (39 or 40, figure 11-3), and holder
(36, figure 11-3) in the spindle of a suitable drill press.

§-54, Place valve seat removalfixture (37, figure 11-3)
on the drill press table, Locate eylinder on fixture,
fasten cylinder securely in place, and set fixture for
proper angle, Locate fixture on table so that counter-
bore pilot enters valve guide.

6-55. Fagten fixture securely in place and bore out
valve seat. Collapse seat and remove from cylinder
head.

6-568, Measure the ID of the valve seal recess in the
cylinder head. Compare the measurement against the
original manufactured diameter of the recess (see
Table of Limits) and decide which oversize seat (0,010,
0,020, or 0.030) is to be installed. Select the corre-
sponding cutter (45, 46 or 47, fipure 11-3 for intake
geat recesses; 48, 49 or 50, figure 11-3 for exhaust
geal recesses) and the proper pilot (43, flgure
11-3 for intake walve guides; 44, figure 11-3 for
exhaust valve guides). Install the pilot in the cutter
and secure with setscrew, insert the cutter into the
handle (42, figure 11-3) and proceed to cut the recess
in the cylinder head to proper size. Bemove no more
metal from the bottom of the recessthanis necessary
to clean up the surface.

6-57. Heat cylinder to 600° - 660° F (316° - 343" C).
Place new valve seat on replacement drift (38 or 41
figure 11-3), and drive seat into recess in head by
tapping end of drift firmly with a hammer.

6-58. Grind, or seat the faces of all newly-installed
valve seats as described in paragraph 6-48.

6-59, VALVE REFACING. Reface valves in valve re-
facing machine, Remove no more metal than 18 nec-
egeary to clean up pits in valve face or to correct any
apparent warping condition. Set refacer to 30° for in-
take valves and to 45° for exhaust valves. Round off
with a hand stone any sharpor burred edges left around
the valve face after refacing; thie 1s best done while
valve is turning in the refacing machine.

B-60. ROCKER SHAFT BUSHING REMOVAL AND
REPLACEMENT. Rocker shaft bushings are removed
and new bushings replaced in the following manner:

6-61. Secure the cylinder to a suitable fixture on a
workbench, Remove both outer and inner rocker shaft
bughings, using the rocker shaft bushing removal drift
(56, figure 11-3).

6-62. After the rocker shaft bushings have been re-
moved, check each rocker shaft bushing hole incylin-

der head with rocker shaft bushing hole in cylinder
head plug gage (54, figure 11-3). If plug gage enters
hole more than 1/8 inch, an oversize rocker shaft
bushing will be required. If the fit of the plug gage in
the hole is quite loose, it is evident thal the rocker
ghaft bushing that was removed was anoversize bush-
ing. Use the 0.005 inch oversize rocker shaft bushing
hole in cylinder head plug gage (55, figure 11-3) to
determine what oversize bushings should be used for
replacement.

6-63. When the proper sizes of replacement rocker
shaft bushings have been determined, proceedto ream
the bushing holes in eylinder head. Place the pilot of
the 0,005 or 0.010-inch oversize rocker shaft bushing
hole in cylinder head reamer (61 or B2, figure 11-3)
through the outer bushing hole and ream the four
rocker ghaft bushing holes in cylinder head. Clean
the cylinder and reamed holes thoroughly,

6-64. Place a new bushing on the driver of the inner
rocker shaft bushing installation drift (59, figure 11-3}
and locate bushing and driver in front of inner rocker
ghaft bushing hole in cylinder head. Insert the pilot of
the inner rocker shaft bushing installation drift through
the outer bushing hole and tap inner bushing in place.
When installing the outer rocker shaft bushing, install
the stop of the outer rocker shaft bushing installation
drift (58, figure 11-3) between the inner and outer
rocker shaft bushing holes in cylinder head, Flace a
new bushing on the outer rocker shaft bushing instal-
lation drift and tap into place,

6-65. Alter installing new rocker shaft bushings in
cylinder head, place the pilot of the inner and outer
rocker shaft bushing ID [inish reamer (60, figure 11-
3) through the outer bushing hole and ream the four
bushings. Check the [inished ID holes of the rocker
shaft bushings with the rocker shaft bushing ID plug
gage (57, [igure 11-3). Clean the cylinder and reamed
holes thoroughly.

NOTE

After bushings have been reamed, they must be
impregnited by immerging them for at least
15 minutes in engine oil that hasheen heated to
140° F (60° C).

6-66, REPLACEMENT OF VALVE ROCKEHR BUSH-
INGS, If valve rocker bushings are damaged or worn,
they can be replaced in the following manner:

6-67. Place the valve rocker in position in the valve
rocker holding fixture (51, figure 11-3) and, using a
suitable drift, remove the hushing from the valve
rocker.

f-68. Using a suitable arbor press, install a new
bushing in the walve rocker. Make sure the oil
hole in the bushing i= aligned with the oil hole in

the valve rocker.

§-69, Burnish the bushing by using an arbor press
to pass the valve rocker bushing burnisher (52,
figure 11-3) completely through the bushing.

ar
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6-70, REGRINDING UNPLATED CYLINDER BAR-
RELS. All unplated cylinder harrels which exceed
allowable service limits in diameter, taper, or out-
of -roundness must be reground to 0.010 or 0.020 inch
oversize, This work must be done by a competent
operator on & sultable internal grinding machine; do
not attempt to regrind a barrel onalightweight grind-
er such s a block-mounted automotive type or other
gimilar machine.

6-71. The oversize to which the cylinder is to be
ground 18 determined by adding 0.004 inch cleaning-up
allowance (0,002 inch per wall) to the barreldiameter
measured at the point of the greatest wear; the barrel
is then ground to the next oversize above this [igure.
Barrels with wear at any point exceeding .020 inch
over the basic manufactured diameter must be re-
placed. (See reference 522, Table of Limits,}

6-72. The following data is included as a guide in se-
lecting an efficient wheel and set-up:

a. Wheel
Grain Size — 60 or 70 (medium to fine)
Grade — I or J (medium}
Structure — 8 {porous)
Diameter — 3-1/2 to 4 inches,

b. Wheel speed — 5600 to 6000 surface feel per min-
ute (5350 to 5730 rpm for 4-inch diameter wheel.)

c. Work speed — 120 rpm.

6-73. It is recommended that barrels be ground to a
gurface finish of 30—45 micro-inches minimum. Pro-
vidifig that suitable equipment is used, such a finish
can be obtained by grinding if the barrel diameter is
brought to within 0.0005 to (,0010 inch of the desired
ID by roughing cuts, after which the wheelis redressed
and the finish pass made. The wheel should then be
allowed to run out over the work four or five times.
When setting up the job, make sure that the stops are
arranged to prevent the edge of wheel from running
past the top of the barrel more than 1/8 inch. This
will protect the interior of the combustlon chamber
from damage,

B-T4. Cylinders with barrels ground 0.010 or 0.020
overgize must be fitted with corresponding oversize
ringa and pistons.

6-T5. It is feasible under certain circumstances to
rebarrel a cylinder; this operation is gtrictly afactory
job, however, and the cylinder must be returned to
Lycoming.

6-76. RECONDITIONING BARRELS BY CHROME
PLATING. The restoration of worn cylinder barrels
by chrome plating can be done, provided the barrels
can be ground prior to chrome plating to not more
than 0,015-inch diameter over the maximum standard
cylinder bore diameter, The barrel diameter after
plating will be within the limits established for stand-
ard cylinders. Barrele that have been chrome plated
develop wear steps only under extreme operating con-
ditions; although it is not practical to remove wear
steps by regrinding, such barrels can be restored-at
gubsequent overhaul periode by a stripping and re-
plating process.
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6-77. BROKEN FINE, If any of the fins are found to
be cracked, the area surrounding the erack should be
ground out so that the erack is entirely removed. If
several fins are cracked and considerable material
hae been removed so that the cooling properties of
the fins are impaired, the cylinder should be discard-
ed. Any nicks that are found onthe fins should be care-
fully stoned or removed with a small file, because
even the smallest nick can develop into a crack. Ifa
crack has progressed beyond the base of the fin into
the head, the cylinder must be rejected.

REASSEMBLY
6-78. INITIAL ASSEMBLY.

§-79, ASSEMBLY OF CYLINDER. (See figure 6-6)
Coat the stems of intake and exhaust valves {8 and 9)
with preservative oil and insert the valves inthelr res-
pective guides. The intake valves can be identified by
the fact that they are alightly larger than the exhaust
valves. In addition, the sodium-cooled exhavst valves
have a larger diameter stem than the conventional
golid-gtem valve. Hold the ends of the valve stems and
place the cylinder on the holding block (2, figure 11-3),
Install on each valve a lower spring seat (5), inner and
E:ruter valve spring (4 and 3) and an upper spring seat
2}i

NOTE

Aggemble the dampener ends of springe (close-
wound coils marked with red dye or lacquer)
downward or next to the lower spring seats.

8-80. Compress the springs with the valve spring
compressor (1, figure 11-3} and assemble the valve
retaining keys.

NOTE

Exhaust valves are assembled with special
keys.

G-81, ASSEMBLY OF PISTONS, Using the piston ring
expander (6, figure 11-3), assemble new rings on each
piston in the order described below.

8-82, With the piston lying top up on the workbench,
install the oil regulating ring equalizer in the third
groove from the top of the piston. Then assemble the
regulating ring over the equalizer with its gap 180°
opposite the equalizer gap. Compress the assembly
several times with the fingers to make pure the
ring lies free and loose in the groove.

NOTE

Both the equalizer and the regulating ring are
gymmetrical and may be installed with either
gide upward.

§-83, Install a compression ring in the second groove
and then install the other compression ring in the top
groove. The compresslon ringe are etched on ane side
with the word ‘‘top,”” and this side of the ring must be
facing toward the head of the piston.
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WARNING

Do not under any circumsiances assemble
chrome plated piston rings in a chrome plated
cylinder barrel. If in doubt as to the proper
combination of rings to be used, contact the
Service Department, LYCOMING Divigion.

6-84, Upon completion of assembly of rings to piston
check the side clearance of the ringe in the piston
grooves, Use feeler gages and a straight edge as
shown in figure 6-7, Draw ring into groove against
feeler gage: if face of ring protrudes beyond edge of
piston land when using minimum thickness gage, the
clearance is too small. If face of ring is inside edge
of piston land when using maximurn thickness gage,
the clearance is too great. The clearance should fall
within the dimensions glven in References 514 through
517, Table of Limits, If prior inspection of the ring
grooves or cylinder barrel has indicated that over-
size rings are required, be sure that the proper over-
size rings are selected.

6-85, INSTALLATION OF PISTONE AND CYLIN-
DERS,

G-86. Bee that all oil accumulations on cylinder and
piston assemblies are washed off and thoroughly dried
with compressed air, Insert all valve rocker shafts
{18, Hgure 6-6) in their bearings in the rocker boxes.
Immediately prior to assembly of each cylinder and
piston to the engine, space the rings correctly and
apply a generous coating of preservative oil to inside
of cylinder barrel and to piston and rings, working
the oil well around the rings and into ring grooves.
Starting with No, 1 cylinder, proceed to assemble
a8 follows:

6-8%, Rotate crankshaft so that No, 1 piston, when in-
gtalled, will be approximately at top dead center on its
firing stroke; thie ie determined by both tappets for
No, 1 cylinder being on the base circle of the cam
lobes,

CAUTION

Before any attempt 18 made to rotate the
crankshaft, support the connecting rods with
rubber bands (discarded cylinder base oil seal
rings) looped around the eylinder base studs
or metal plates ae shown in figure &-3,

E-88. Assemble piston on connecting rod with piston
number, which i stamped on bottom of piston head,
toward the front of the engine, The piston pin should
be palm or hand push fit. If the original piston pin is
tighter than a palm push {it, it is probably caused by
nicks or slight carbon in the piston pin bore of the
pleton. If a new plston pin or piston ig to be installed,
select the pin to give a palm pushfit at room temper-
ature of 15° to 20° C (B0° to 70" F). After piston pin
ie in place and cemirally located, insert a piston pin
plug at each end of the piston pin.

NOTE

When assembling platon on engines with chrome
plated cylinder barrels, use aluminum bronze
piston pin plugs.

£-80, Place a rubber cylinder base oil seal ring (10,
figure 6-6) around the cylinder bage, assemble the pis-
ton ring compressor (5, figure 11-3) over thetop three
piston rings and install the cylinder over the piston,
pushing the piston ring compressor ahead with the
cylinder barrel skirt to encircle and compress the oil
scraper ring at the piston skirt, Asthe cylinder barrel
approaches the crankease, catch the plston ring com-
pressor as it drops off the piston skirt, When base of
cylinder is seated on crankcase pad install cylinder
hold-down nut plate over the cylinder base studs and
secure the cylinder with 3/8-inch and 1/2-inch eyl-
inder base nuts, tightening the nuts finger-tight only.
Before tightening any of the nuts to final torque,
complete the assembly of the three remaining cylinders
as described above. This can be done in any order
desired, but less turning of the crankshalt 1s involved
if the cylinders are installed successively inthe engine
firing order.

§-90. To assure proper assembly of the crankcase
halves and to eliminate the pessibility of subsequent
locsening of cylinder base nuts, a definite and specific
sequence of tightening all crankcase and cylinder fas-
tenings must be followed. As noted in the description
in Section VII of crankcase assembly, the peripheral
crankcase fastenings are initially tightened finger-
tight only, final torque not being applied until after the
cylinder base nuts are installed as described in the

following paragraphs.

6-91, When all cylinders have been initially installed
on the crankcase as described in paragraph 6-89
above, begin tightening all cylinder base nuts in the
following sequence, uging the proper cylinder base nut
wrenches (7 and 8, figure 11-3) and handle (4, figure
11-3) in conjunction with a suitable torgue indicator,

NOTE

Torgue wrenches employing the flexible beam
design are recommended inpreference to those
using the hydraulic principle as adial indicator
with rack and pinion.

a. Tighten all 3/8-inch cylinder base nuts to 200 inch-
pounds torgque. The order of cylinder is immaterial,
but the nots on each individual cylinder should be
tightened in the sequence shown in figure 6-22,

b. On O-360 engines, tighten all 1/2-inch eylinder
base nuts on Mo, 2 cylinder to 300 inch-pounds

3

b
S, ey -
'x:_:y_, *r:n_,})"/)
4 2
Figure 6-22. Sequence of Figure §-23. Seguence of
Tightening 3,/8-Inch Cyl- Tightening 1/2-Inch Cyl-
inder Base Nuts inder Bage Nuis
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Figure 6-24. Method of Lockwiring Cyl-
linder Base Nuts on Four Cylinder Engines

torque in the sequence shown in figure 6-23. Then,
using the same sequence, proceed to tighten the
1/2-inch nuts on cylinders 3,4 and 1, in that order.
Figure 6-23 also shows the sequence for lightening
1,/2-inch eylinder base nuta on O-540 engines. These
nuts are to be tightened to 300 inch-pounds torque,
first on cylinder No. 4, then on cylinders 5,3, 2, 6
and 1, in that order.

c. Repeat step a. above, this time tightening the 3/8
inch nuts to 300 inch-pound torque.

d. Repeat step b. above, this time tightening the 1,/2
inch nuts to 550 inch-pound torgue.

g, During the final tightening procedure, bearing crush
or crankcase shift may have occurred, relieving the
load on certain of the 1/2-inch stud nuts. Therefore,
ag a final check, repeat step d. This may be done by
holding the wrench on each nut for about five seconds
at 550 inch-pounds. If the nut does not turn it may
be presumed to be tightened to the proper torgue,

6-82, Secure cylinder base nuts by lockwiring as
shown in figure 6-24 and 6-25, using 0,032 diameter
wire.

6-93, When all cylinder base nuts have been tightened,
checked, and locked, as described in paragraphs 6-91
and 6-92, proceed with the final tightening of the pe-
ripheral erankease fastenings as deseribed in Section
VII,

6-04. Install some type of vented plug in each spark
plug hole after assembly of cylinder to prevent en-
trance of foreign matter and at same time o permit
the engine to be turned easily by hand.

6-95, Install hydraulic tappet plunger and cylinder
assemblies with spring end outward and sockets with
concave end outward in the two hydraulic tappet bodies
for Mo, 1 eylinder.

f-06. Assemble new shroud tube oil seals (11, figure
6-6) in both shroudtube oil seal retainers in crankcase
and on cuter end of the two push rod shroud tubes; then
assemble a shroud tube seal sleeve over eachof these
seals, centering the sleeve on the seal.

6-97. Install each shroud tube {13, figure 6-6) through
ite hole in the rocker box and seat the end firmly in
the crankcase. Place a spacer, two springs {14, figure
8-6) a lockplate, and a plain 1/4-20 nut over the stud
provided in the rocker box. Tighten the nut to proper
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Figure 6-25. Method of Lockwiring Cylinder Base

o

Six Cylinder Engines

torque and secure by bending the lockplate over nut and
springs. (See figure 6-2.)

6-98, After applying a liberal coating of preservative
oil to all parts to be assembled, insert a push rod in
each shroud tube, placing the grooved end of the rod
outward {away from the crankcase). Nexi, install a
valve cap (26, figure 6-6) on exhaust valve and start
a valve rocker shait (18, figure 6-6} into one of the
outer rocker shaft mounting bosses in the cylinder
head. While holding a valve rocker (15, figure 8-8)
in place, push the rocker shaft through the valve
rocker and into the hole in the middle boss. Repeat
with the other rocker, pushing the shaft through
until it protrudes equally from both outside mounting
bosses., After the rockers are installed, check the
clearance between the valve stem tip or cap and the
valve rocker. This is done by inserting the valve
clearance gage (12, figure 11-3) into the gap between
rocker and valve stem or cap while pushing down on
the push rod end of the valve rocker. If the valve
clearance exceeds the minimum or maximum limits
{see Table IX-I, General Specifications) it must be
adjusted by inserting a push rod of different length.
These lengths may be identified by the number of
grooves turned into the tappet end of the rod (see
figure 6-26); the shortest rods have iwo grooves,
the next longer rods have one groove and the longeat
rods are unmarked. Inserting a longer rod will
degcrease the clearance. After the proper clearance
has been obtained, attach the rocker box cover
temporarily to prevent displacement of valve rocker
shafts.

6-99, After completing the assembly of No. 1 cylin-
der to the crankcase, proceed in the same manner
with the assembly of the remaining cylinders; assem-
ble the cylinders in the same sequence as the firing
order (1-3-2-4 for O-360 engines; 1-4-5-2-3-8 for
0-540 engines).

6-100. At completion of valve clearance checkoneach
cylinder, recheck clearance on all cylinders and make

LA - S g W e - g 1 g S d1':
s -:!

B e e s ot ke g —

Figure 6-26. ldentification of Push Rod Length

Muts on
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SLOTTED RETAINER——————_ ¢

&

: ¢
!
4 "S"TYPE RETAINING H{]DH——n-a-JtH

ORIGINAL BAFFLE AND ATTACHING PARTS

PINCH THESE LOOPS TOGETHER

CURRENT BAFFLE AND ATTACHING PARTS

Figure 6-27. Intercylinder Baffle Assembly, Exploded View

any necessary corrections. Coat all exposed valve
mechanism parts within rocker boxes with a liberal
amount of preservative oil and assemble all four
rocker box cover gaskets and covers. Secure covers
with screws and plain washers.

6-101, INTERCYLINDER BAFFLES, Allintercylinder
baffle assemblies must be attached with an “S5'" type
retaining hook and slotted retainer. Modify haffle
agssemblies, if thie has not already been done, by
pinching loops together as shown in figure 6-27.
Hook the baffle retaining hook through the loops
in the baffle. Place the baffle in position beneath
and between the cylinder, running the hook up bet-
ween the cylinder barrels, Place a baffle retainer in
position between the cylinders and use the L-shaped
baffle assembly tool (10, figure 11-3) to bring the end
of the retainer hook through the slot in the retainer.
During this operation the retainer is forced down
until the hook comes above the surface of the retainer
far enough to be turned and hooked over the bridge
bpetween the slotg in the retainer.

6-102. INTAKE PIPES, See Section VI for installa-
tion of intake pipes.

B-103., ROCKER BOX DREAIN TUBES. (Seefigure 6-6.)
Assemble a new rocker box drain tube hose (20} and
two hose clamps (21) over the crankcase end of each
drain tube. Connect the end of the hose to the nipple
in the crankcase, Then connect the gland on the other
end of the tube to the 45° elbow in the cylinder head.
Tighten the hose clamps and attach the remaining
drain tubes.

6-104. PRIMER LINES. Primer lines are avallable
for cylinders 1, 2and 4 onQ-360engines and cylinders
3, 4, 5 and 6 on 0-540 engines. The primer system is
assembled by connecting the lines from each cylinder
to tee connections. (See figure 6-1.) Each individual
line is supported by a loom and offset clamp attached
to the adjacent intake pipe, while the entire system is
supported by two clips fastened to the rear of the
crankease. The lines from each cylinder terminate in
a tee at the rear of the engine.
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SECTION VII

CRANKCASE, CRANKSHAFT, AND
RECIPROCATING PARTS

7-1. As explained in Section VI, paragraph 6-2, the
piston assembly, which actually is a reciprocating
part, has been Included with the cylinder [or the
purposes of this mamual in order to reduce cross-
referencing and resulting confusion

7-2, REMOVAL OF ACCESSORIES,

7-3. GENERATOR. Unfasten the two 5/16-inch hex
head bolts which attach the generator to its mounting
bracket but do not remove the bracket, which is at-
tached to the crankcase. Unfasten the 5/18-inch hex
head bolt which attaches the generator to it adjusting
link and remove the generator. The adjusting link
may now be removed from the crankcase.

T-4. On engines equipped with propeller governor on
the accessory housing, remove the external oil line
from the governor drive adapter to the right fromt of
the crankease by unscrewing the threaded fittings at
both ends and pulling the line out toward the rear of
the engine.

7-5, STARTER, Remove the starter ring gear sup-
port from the crankshaft propeller flange by tapping
lightly on the rear face of the support with a hammer.
The generator drive belt should also be dieassembled
from the engine with this unit,

7-6. Femove the four 5/16-inch hex head bolts which
attach the starter to the lower left front of the crank-
cage and remove the starter from the engine by pull-
ing it downward to avoid damage to the two dowels
which locate the starter on ite mounting.

DISASSEMBLY

7-7. Remove the crankshaft idler gears from the
crankehaft idler gear shafts attached to the rear of

Figure T-1. Camshaft Wired to Crankcase

the crankcase; also remove the breather slinger and
camshaft gear from the rear of the camshaft, by
removing the four 5/16-inch hex head bolts and two
lockplates that secure them to the camshalt. Remove
the tachometer shaft from the rear of the camshaft by
removing the 3/16-inch dia, x 1-1/8-inch long pin
that secures it to the camshaft.

7-8, Remove all nuts, from around the dividing line
of the crankease, that hold the two balves ol the
crankcase assembly together; keep in mind that there
are fastenings on the bottom and one onthe rear of the
crankcase. Support the crankcase by the lifting strap
and a suitable chain hoistand detach the engine mount-
ing bolts, Lift the crankcase from the overhaul stand
and place it on a suitable bench with the right side down.
Prevent the tappets in the left side of the crankcase
from falling out by wiring the cameshaft to the leit
crankcase, (See figure 7-1,) Separate the crankcases
a digtance of one inch aparl by tapping the through
bolte gently with a soft hammer. Reach down through
the cylinder mounting pads and push the left half of
each main bearing down onto the crankshaft so it will
not fall from the crankecase while the crankcase is
being removed. Separate the casesby hand and remove
the main bearings, tappets, camshaft, and crankshaft
assembly. Place each tappet body, as it is removed,
in its proper compartment of the cleaning basket.

NOTE

In the left crankcase the intake tappet for its
corresponding cylinder is located nearest the
front of the engine, while inthe right crankcase,
the intake tappet 15 located nearest the rear of
the engine.

7-9, PROPELLER GOVERNOR DRIVE (0-5400NLY},
(See figure 7-2.) Loosen the lockwire and remove
the hex head plug () from the propeller governor
drive housing. Remove the idler shaft (5§} through
the opening in the housing, at the same time support-
ing the idler gear (2) to prevent it from being dropped
and damaged. Pull the governor drive gear (3) from
the housing on the inside.

7-10, CRANKCASE, Remove all threaded plugs to
facilitate cleaning. These plugs include five 1/8-inch
Allen head plugs; one is located at the end of the main
oil gallery near the front of eachhalf of the crankcase,
another is on the rear of the left half, and two more
are on the rear of the right half of the erankcase,

7-11, Remove the front, center and rear main bearing
insertg from both halves of the crankcase, Remove and
digcard the rubber oil seals encircling the studs and
stud holes near each main bearing.
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7-12, Remove the two crankshaft idler gear shafts
located on the rear of the two crankecase halves by
removing the 1/4-inch hex head screwsand lockplates
on O-360 engines and 5/18-inch hex head screws and
lockplates on O-540 engines, No further disassembly
of the crankease ig necessary.

7-13. CAMBSHAFT. Remove the camshaft governor
drive gear by removing the two external retaining rings
that hold it in place.

7-14. CRANKSHAFT, With the crankshaft properly
supported at front and rear main bearings, remove the
roll {or cotter) pins from the 3/8-inch slotted nuts on
the connecting rod bearing caps. Remove the nuts and
connecting rods from crankshafl by tapping on ends of
bolts with a soft hammer, Alter noting any evidence of
damage or failure of the bearing inserts, discard
ingerts and reassemble each cap with its correspond-
ing rod, as the caps and rods are not interchangeable.

7-15. Flatten out the bent edge of the lockplate from
the hex head screw which is located within the inside
diameter of the gear on rear end of crankshaft. Use
a 1/2-inch socket wrench to remove this 5/16-inch
hex head screw. Tap gear gently with a fibre drift to
remove. Do not remove the dowel [rom the rear end
of the crankshaft unless damaged.

7-18. Remove the erankshaft oil seal from around
Iront of crankshaft by slipping it outfrom its retaining
spring and then off the shaft. To remove the retaining
spring, locate on its circumference the place where
ita two ends are joined; then by twisting at this point
{in the same manner as removing a nut from a bolt),
the spring can be opened.

T-17. Do not remove the propeller flange bushings
from the flange of the crankshaft unless they are
damaged or loose, However, il it i necessary to
replace the bushings, they may be removed with the
crankshaft flange bushing removal and replacement
tool (16, figure 11-4).

T-18, CRANESHAFT COUNTERWEIGHTS (0-540
ONLY). Disassemble the counterweights from the
crankshaft by first removing the retaining rings and
washers which hold them in place; afier this the
rollers and counterweights may be remaoved.

NOTE

All counterweights and their related parts
should be reassembled in the same location
they occupled on the crankshaft before dis-
assembly. For example, the retaining washers
used with the counterweights are fitted to the
washer seats in the counterweights during
manufacture of the crankshaft. It is advisable,
therefore, to mark all counterwelght parts
during disassembly to insure proper ldenti-
fication. Note that these markings must be
impermanent; no scoring, scratching, etching
or other permanent markings of any kind are
permissible on these parts.

T-1%, CRANKPIN OIL TUBES (0-3680). Remove the
four crankpin journal sludge tubed with the cil tube
removal drift 06, fipure 11-4), by placing the drift
part of the tool in the oil tube and driving out the
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tube with the bar portion of the tool. Do not clean
the tubes but lay them aside [or examination to
determine if metal chips will be found in the sludge
deposits. Do not re-use crankshaft oil tubes,

NOTE

All crankpin journal sludge tubes must be
removed from the erankehaft; otherwise accu-
mulated sludge loosened during cleaning will
clog the crankshaft oll passages and cause
subsequent bearing failures. The ovil transfer
tubes, however, which conduct pilfrom the main
bearings to the erankpin journals must not be
removed under any circumstances.

7-20. CRANKPIN OIL TUBES {0-540), When removing
the six crankpinjournal oiltubes, use the slide hammer
puller (13, figure 11-4) and crankshaft sludge tube
puller adapter (15, figure 11-4). Remove the jaws
from the =lide hammer and assemble the puller
adapter on the slide hammer puller, Remove the collar
from the adapter and insert the adapter through the
crankpin sludge tube. Screw the collar tightly In
place on the threaded end of the adapter which pro-
trudes through the sludge tube, Pull the tube out of
the crankehaft with a series of quick hard strokes of
the hammer. RBemove allcrankpinoiltubes inthe same
manner. Do not clean tubes, but set them aside for
examination to determine if metal chips will be found
in the sludge deposits. Do not re-use crankshaft oil
tubes.

CLEANING

7-21. All crankcase, crankshaft, and reciprocating
parts are cleaned in accordance with the general in-
structions outlined in Section III, When cleaning the
crankshaft, clean the inside of all crankpin and main
bearing journals and all oil passages with suitable
brushes, after which flush thoroughly with cleaning
solvent and compressed air.
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1. Thrust washer

2. Idler gear

3. Governor drive gear
4. Woodruff key

5. Idler gear shaft
6. Hex head plug

7. Gasket

8. Governor gasket

Figure 7-2. Exploded View of Propeller Governor
Drive (0-540 only}
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CAUTION

Do not attempt under any circumstances to
clean the crankshaft without first removing
the crankshaft oil tubes, as solvent will locsen
but not remove accumulated sludge, This
loose sludge is certain either to form a stop-
page In the nearest oll passage or to wash
through and cause a bearing failure,

INSPECTION

T-22. Inspect all crankcase, crankshaft, and recipro-
cating parts in accordance with the general instruc-
tiong contained in Section III, Specific instructions
follow:

7-23, CAMSHAFT (VISUAL INSPECTION). Carefully
inspect all surfaces of the camshaft for cracks, scor-
ing, galling, corrosion, pitting, or other damage; be
particularly careful when inspecting bearing surfaces.
If a hydraulic tappet body has been rejectedfor spall-
ing, inspect the corresponding cam lobe with a magni-
fying glass (10 power, min.); any indication of distress,
surface irregularity, or feathering at the edge of the
cam lobe 18 cause for rejection of camshaft,

7-24, CRANEKSHAFT (VISUAL INSPECTION). Care-
fully inspect all surfaces of the shaft for cracks;
check the bearing surface with particular care for
scoring, galling, corrosion, pitting, or other damage,
Check propeller flange bushings for tightness; mark
for replacement any that are loose. Inspect all plugs
and oil transfer tubes for tightness and condition.

7-25. BEARING INSERTS. All steelbacked precision
type bearing inserts used for main crankshaft bear-
ings and connecting rod bearings should be replaced
with new inserts at each overhaul.

7-26, CAMSHAFT (DIMENSIONAL INSPECTION).
Check the camshaft for run-out and out-of -roundness.
Using vee blocks (5, figure 11-4) on a surface plate,
measure the run-cut with a dialindicator at the center
main bearing journals (see reference 539, Table of
Lirnite). Slight bending operations are permissible on
the camghaft provided careful magnetic inspection
follows bending operations,

7-27. CRANKSHAFT (DIMENSIONAL INSPECTION).
Mount the front and rear bearing journals of the
crankshaft in vee blocks (5, figure 11-4) on a surface
plate, Use 3 dial indicator to measure for run-out and
out=of =roundness, Maximum allowable run-out for
journal No, 2 is 0,002 inch and the maximum run-out
allowed for journal Mo, % (and journal 4 on O-540
engines only) is 0.005 inch. The maximum run-out of
pilot diameter in relation to front and rear main
bearings 15 0.003 inch and the maximum permisgsible
run-out on the crankshaft flange is 0,018, If the run-
out on any surface checked should exceed the limits
given, the crankshaft must be rejected. If the flange
run-out falls between 0,005 and 0.018 and thg rest of
the surfaces of the crankshaft are within limits, the
crankshalt may be straightened.

T-28. Using new inserts at all main bearing locations,
assemble crankcase halves together temporarily and
measure the ID of the bearings. Measure the OD of
the main bearing journale and compare the resulting
clearances with Table of Limits (reference 501}, As-
semble the connecting rods temporarily (us=ing new
bearing inserts) and check the ¢crankpin journalelear-
ances in the same manner (reference 502, Table of
Limits), If clearances do not fall within prescribed
limits, the shaft must be reground for 0.003 or 0,010
inch undersize bearings. Measure the diameter of the
camshaft bearing journals and check them against the
bearings formed by the crankcase (see reference 537,
Table of Limits).

7-25, COUNTERWEIGHT ROLLER BUSHING {(O-540
ONLY), Under normal conditions, wear on the steel
bushings in the crankshaft counterweight lugs is
confined to a localized area of the bushing ID opposite
the longitudinal centerline of the crankshaft. Any wear
sustained by the bushing, therefore, will appear ag an
out=-of-round condition which can readily be detected
with standard measuring eguipment, Since wear of this
nature directly affects the dampening action of the
ecounterweight itself, bushings showing wear must be
replaced.

7-30. CONNECTING RODS,

T-31. Digcard all connecting rod bolts and nuts; new
bolte and nuts are to be used onassembly. Check con=
dition of bore in large end for seating of the bearing
inserts, Check ID of bushing in small end with flat
plug rejection gage (4, figure 11-4), If the gage en-
ters the bushing, replace the connecting rod bushing.

1. Tapered sleeve (small 4, Arbor (large end

end) sleave
2, Tapered sleeve (large 5, Gage arm
end) 6. Adjusting screw

3, Arbor (small end sleeve) 7. Wing nut

Figure 7-3, Checking Parallelism of Connecting Rods
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2. Points to be checked

1. Parallel blocks
Figure T-4. Checking Sguareness of Connecting Rods

7-32, CONNECTING ROD PARALLELISM CHECE,
(See figure 7-3.) Using connecting rod parallelism
and sguareness gage (1, figure 11-4), insert tapered
gleevea (1 and 2), in bearing holes in connecting
rod, Be sure that bearing cap is assembled properly
and tightened securely. Place arbors (3 and 4)
through sleeves (1 and 2, respectively) and place
gage arm (5} on arbor (3). Set adjusting screw (8) on
gage arm to exact distance between arbors and lock
the adjusting screw with wing nut (7). Then remove
gage arm, place it on other end of arbor (3}, and check
distance between arbors. For exact parallelism or
alignment, the distances checked on both gides will be
the same (zee reference 566, Table of Limits),

7-33, CONNECTING ROD SQUARENESS CHECK. (See
figure T-4,) Using the same gage that was used in the
parallelism check described above, place parallel
blocks {1} on surface plate and with sleeves and arbors
gtill in place in connecting rod, place ends of arbors
on parallel blocks, Check clearance at points (2)
where arbors rest on parallel blocks using a feeler
gage. For exact sguareness or 2ero twist, no clear-
ance will exist at the degignated points (see reference
567, Table of Limits/.

7-34. CRANKCASE. Check carefully for nicke and
burre and for eracks around bearing support webbing.
Pay particular attention to check of bearing bores and
ingert tang slots for any roughness that might cause
improper seating of bearing inserts. Check alldrilled
holes. The procedure for checking main bearing di-
mensions will be found in final agsembly.

REPAIR AND REPLACEMENT

7-36. Repair all crankcase, crankshaft, and recipro-
cating parts in aceordance with the general instrue-
tiong contained in SBection III, Specific Instructions
folow.
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T-36, CRANESHAFT.

T=37, Be careful not to damage the bearing surfaces
of the crankshaft during repair and assembly opera-
tions. A crankshaft that has been scratched and scored
may be polished with crocus cloth or some other fine
abrasive to remove the scratches or scores, provided
the maximum service allowance lmits are not exceed-
ed. If maximum service allowance is exceeded the
erankshaft must be lapped to 0.002 undersize and fitted
with 0,003 inch undersize bearing inserts,

T-38. REGRINDING, If the crankshaft ie to be lapped,
do not allow lathe epeed to exceed 150 rpm during the
lapping procedure. It may be necessary to renew the
lapping compound several times during the operations;
in any event, the compound must not be allowed to
become dry. Following the lapping operalions, the
journals must be polished with erocus cloth or some
other fine abrasive material. After rmoving crank-
shaft from the lathe, be sure all lapping compound is
washed away, particularly from the oil holes and

passages.

T=30, If it is necessary to make the journals more
than 0,003 inch undersize, the crankshaft must be
ground to 0.010 inch undersize. The grinding opera-
tion is a very delicate one, requiring adequate grind-
ing facilities and a high degree of skill on the part of
the operator. A properly dressed wheel, Carborundum
GAS4-J5-V10 or one of corresponding grade, must be
uged in conjunction with generous guatities of coolant.
The wheel must be fed tothe journal or pin very slow-
Iy and the final ground finish maintained during the
complete operation. This procedure must be followed
to eliminate possibility of grinding cracks, After
grinding, the crankshaft must be carefully inspected
by the magnetic particle method and examined for
cracks or checks, If any cracke or checks are found
the shaft must be rejected.

NOTE

Crankshafts which have been reground must
be renitrided; it is recommended that crank-
shaft be returned to LYCOMING for regrinding

and renitriding.

T-40. No attempt should be made to remove the oil
transler tubes or propeller cil tube from the crank-
ghaft, If for any reason these tubes must be replaced,
the crankshaft should be returned to LYCOMING for
their removal and replacement,

T-41. The crankehaft oil plug installed in the rear of
the hollow front section of crankshafts fitted for con-
stant speed operation, will not require replacement
under ordinary circumstances. In the event that re-
placement of this plug i5 necessary, the crankshaft
should be returned to LYCOMING,

'7-42, STRAIGHTENING FLANGE, (See figure 7-5.) If
crankshaft flange run-out exceeds the maximum ser-
vice limit of 0.005 inch but does not exceed 0.018
inch and the rest of the ghaftis within the limits given
in the Table of Limitg, the crankshaft flange may be
straightened.
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Figure 7-5. O-540 Crankshaft, Limits Allowed When Straightening Bent Flange

T-43. When surface distortion of the flange has been
reduced as much as possible, the front face of the
flange should thenbe trued by grinding. This operation
is permissible, however, only if the minimum width of
the flange after grinding is not less than 0.370 inch,

CAUTION

Exercise extreme care during stralghtening
operations in order to avoid damage to the ni-
trided surfaces of the crankshaft. These sur-
faces, which extend without interruption [rom
the front oil seal seat to the erankshaft gear
position are glass-hard and will erack if the
shaft is bent, dropped or carelessly handled in
any way.

7-44. Atthe conclusionof straightening operations, the
entire crankshaft must be inspected by the magnetic
particle method, paying particular attention to bearing
surfaces and the fillet areas at the base of the flange.

T-45, Cadmium plate the ground surfaces of the crank-
shaltl flange. The plating, which should be 0.005 inch
maximum thichness, should be permitted to extend
along the crankshaft proper only 2,750 inches. (See
flgure 7-5.)

T-dii, CRANESHAFT COUNTERWEIGHT BUSHING
REPLACEMENT. I the crankshaft counterwelght
bushings are cut-of-round or otherwise damaged and
need to be replaced, the procedure for removal and
replacement, using the counterweight bushing puller
(17, figure 11-4}, is as follows:

1-47. Thread the bolt of the counterweight bushing
puller through the puller plate, positioning the plate so
that the recess in it will be next to the crankshaft when
the puller beolt is inserted through the bushing in the
crankshaft. Install the small puller bushing over the end
of the bolt and then place the puller nut over the end of
the bolt and tHghten. As thenutistightened on the bolt,
the counterweight bushing will be pushed out of itg re-
cess in the crankshaft counterweight mounting ear and
into the recess in the puller plate. See figure T-8,

T=-48. Measure the ID of the roller bushing hole in the
crankshaft. If the hole measures 0.9369-0.8377, no
reaming of the hole is necessary and a standard bush-
ing may be installed. If the roller bushing hole mea-
sures more than 0.8377, the next oversize bushing
must be installed and the hole reamed accordingly.

7-4%. Determine the oversize reamer needed, (19, 20,
or 21, figure 11-4) and assemble the reaming fixture
(18, figure 11-4) over the crankshaft lug. Place the
lower edge of the reaming fixture tight against the
shoulder of the crankshaft and install the plug provided
to line up the holes in the fixture with the holes in the
crankshaft lug. Secure the [ixture by tightening the
Allen head set screw. Assemble thereamerto a suit-
ahle brace and proceed to hand ream the hole in the
crankshaft lug to proper size,

Y-60. Assemble the puller to the crankshaftin the same
manner described in paragraph 7-47 except that the
large puller bushing is used in place of the small puller
bushing. Place the correct size crankehaft bushing on
the puller bolt belween the crankshaft lug and the large
puller bushing. When the puller nut is tightened it will
foree the bushing into position in the crankshaft.

CAUTION

The inside diameter of these bushings is fin-
lshed at the factory and no further machining of
the bushing is necessary. Caution must be ex-
ercised when installing the bushings ao that this
finighed IDis notdamaged. Because of possible
damage to the crankshaft, never, under any cir-
cumstances, -remove or install the roller bush-
Ings by using a drift.

COUMTERWEIGHT
ROLLER BUSHING

COUNTERWEIGHT EAR
O CRAMNKSHAFT

COLMTERWEIGHT BUSHING PULLER

1. Puller bolt 3. Puller removal bushing
Z. Puller plate 4, Puller nut

Figure 7-6. Removal of Counterweight Bushing from
Cranlkshaft
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Figure T-7. Installation Dimensions, O-380 Crankshaft Ci1 Tubes

T-51. CONNECTING ROD BUSHIMGS. If the bushing in
the small end of the connecting rod i worn beyond
service limits, it can be replaced in the following
manner:

7-52, Clamp the connecting rod on the connecting rod
bushing replacement block, (8, figure 11-4} in such a
manner that the small bushing in the rod is in align-
ment with the hole stamped “Hemove Bushing. Uge
the connecting rod bushing remowval drift (2, fipure
11-4), drive the bushing out of the rod. Move the
connecting rod to the “‘Install and Burnigh'' posgition
and clamp it securely in place. Using the replacement
drift {3, figure 11-4) drive the new bushing into place
in the rod, Locate bushing so that split is toward the
piston end of the rod and 45° off the centerline.

7=53. Use a suilable arbor press and the connecting
rod burnisher {7, figure 11-4)to burnishthe bushing in
place. Pass the burnisher completely through the bush-
ing. Bemove the rod from the holding block and finish
bore the bushing to the diameter shown in reference
510, Table of Limits. Check the bushing [D with finish
ID gage (11, figure 11-4}, Check alignment of the hole
in bushing with the comnecting rod parallelism and
squareness gage (1, figure 11-4) as described in
paragraphe T-32 and 7-33. If the assembly does not
meet the requirements shown in Beferences 566 and
5687, Table of Limits, the entire assembly must be
replaced.

T-54, CYLINDER ATTACHING STUDS, In the event of
failure of a cylinder base hold-down stud, all of the
hold-down studs adjacent to the broken stud must be
replaced; this applies to both through-studs and short
studs anchored in the cylinder base pad.

7-55. CRANKCASE, The oil relief valve sleeve makes
a 0,001 inch press [it with the relief valve bore in the
crankcase. If the sleeve seat is badly scoredor other-
wise damaged, remove and replace the seat as follows:

7-56, Apply a liberal coating of heavy grease to tl:e
threads of a standard 1/2-20 bottoming hand tap, This
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will aid in subsequent cleaning of the relief valve bore,
since loose metal particles resulting from the action
of the tap will tend to adhere tothe tap when it is with-
drawn from the bore., Insert the tap inlo the relief
valve bore, making sure that the tapls centered in the
ball seat of the sleeve. Screw the tap into the sleeve
a maximum of four full turns,

CAUTION

Do not rotate tap in excess of four full turns,
because the tap may damage the crankcase if
it is inserted too far beyond the sleeve,

7-5%, Draw the tap and sleeve stralght out of the bore
with a sharp guick pull.

7-58. Clean the relief valve bore thoroughly with pe-
trolevm solvent and a suitable bristle brush, taking
care to see that all metal particles are removed. The
sleeve geat in particular must be entirely free from
forelign matter, or the new sleeve will not seat prop-

erly,

7-59, Place a new relief valve sleeve into the crank-
case bore with the seat end of the sleeve toward the
crankcase. Make sure that the sleeve is centered in
the bore, Insert the driver {10, figure 11-4) in the
sleeve and drive the sleeve into place with light hammer
blows.

T-60. I the sleeve does not make a 0.001 press fit with
the crankcase, but is loose, remove the standard size
alepye and install a 0,003 overeize sleeve inthe same
manner as described in paragraphs 7-59,

CAUTION

" In the event the hole in the crankcase is too

small for installation of the 0.003 oversize
sleeve, place the sleeve in a lathe and lap it
sufficiently to fit the hole in the erankcase.
Do not ream the oil relief valve sleeve hole
in the crankease.
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Figure 7-8. Installing Crankpin Qil Tubes (O-360 only)

REASSEMBLY

T-61. INITIAL ASSEMBLY,

7-62, CRANKSHAFT (0-360), Support the crankshaft
in a nearly vertical position and install new crankpin
oil tubes in their proper location in eachjournal. (See
figure 7-7.) Insert the crankpin oiltube drift (B, figure
11-4)} in anew oil tube, insert the bar in the drift and
drive the tube to its correct depth with a hammer. (See
figures 7-7 and T-8.}

7-83. On engines equipped for fixed pitch propeller
use the expansion plug installation drift (23, figure 11-4)
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Figure 7-%. Location of Crankshaft Flange Bushings

to install a new expansion plug in place in the iront of
the crankshaft withthe convex side toward the front. Be
gure the plug fits firmly against the shoulder provided
for it on the inside diameter of the crankshaft.

NOTE

On engines used with controlled piteh propeller,
no expansion plug ie used. There is, instead,
a plug located at the rear of the front bore of
the crankshaft, Thie plug is not removed during
overhaul.

7-64, On engines equipped for controllable pitch pro-
peller, a 1.75 inch plug must be ingtalled at the rear of
the bore in the front of the crankshaft, If this plug has
been removed during overhaul install a new plug by
gliding it sideways past the crankshaft propeller oil
tube, When the plug is properly positioned in the rear
of the bore (flange frontward}, insert the oilplug drift
(12, figure 11-4) and seat the plug with several sharp
hammer blows on the drift

T-65. If the propeller flange bushings have been re-
moved from the crankshaft, new hbushings must be
installed. Use the crankshaft flange bushing replace-
ment tool (16, figure 11-4) to install new bushings in
the flange, See figure 7-9 for proper location of bueh-
inge.

T-66. The crankghaft oil seal assembly, consisting
of a split vil seal and spring, should be replaced at
overhaul, To assemble oll seal, loop the garter spring
around the crankshaft and lock by twisting eachend in
oppopite directions, placing the two ends together and
allowing the torsion of the spring to lock the ends. {See
figure 7-10.) Slip the seal around the crankshaft ahead
of the spring, bevel side to the front; asgsemble spring
in the groove in the seal.

7-67. Apply a small amount of grease (Master Lubri-
cant Prod. Co., Lubrike M-6 or equivalent}tothe out-
side diameter on the break side of the seal and apply a
small amount of glue (Goodyear’s Plichond 20 or
equivalant] on the opposite side of the seal and to the
right half of the crankcase. Apply a small amount of

Fipure 7-10. Method of Assembling Oil Seal 3pring
48



Section T

Cronkcase, Crankshoft, LYCOMING AITRCERAFT ENGINE OVERHAUL MANUAL

and Reciprocating Parts

PRESS INFLUSH AT THIS
POINT {BEARING END}

&TH. ORDER COUNTERWEIGHT

{ALL 0-540-A) _,_\

PRESS IN FLUSH AT THIS
FOINT [BEARING END)

5TH. ORDER
COUNTERWEIGHT
{0-540-AlA5-AIBS-AICE)
6TH, ORDER COUNTERWEIGHT
{0-540-AlA-AZE)

Figure 7-11. Locations of Crankshaft il Tubes and Counterweights, O-540 Engines

grease to the crankshalt and seal contact surface then
press seal in place in crankcase. The break in the
se3l should be installed at the one o’clock position as
viewed facing the front of the engine.

7-68. The crankshaft gear may now be installed on rear
of crankshaft. Make sure the gear fits over the dowel
and ig located securely in the counterbored recess
provided for it in the rear of the crankshaft, Secure
the gear to the crankshaft with the crankshaft gear
lockplate and screw.

7-68, CRANESHAFT (0-540). Support the crankshaft
in a nearly vertical position with the front end of the
crankshaft upward, Place a new crankpin oil tube on
the crankpin oil tube driver (9, figure 11-4), agsemble
the pilot on the driver and, with the tool rotated so
the stop is out of the way, drive the tube into the bore
in No, 6 crankpin journal until the tube ls flush with
the opening of the oil tube hole at its bearing end. See
fipure 7-11. Drive new tubes into journals 2 and 4 in
like manner then invert the crankshaft and install
tubes in journals 1, % and §, The tubes must be driven
flush with the bearing end of the crankpinoil tube hole
as shown in figure 7-11; failure to do so may result
in blocking the oil tranefer tubes between main bear-
ings and crankpin journals.

T-70, Using the identifying marks made onthe various
counterweight parts during disassembly, match each
washer with the proper seat onthe counterweight from
which it was removed. Check the diameter of each
washer against the diameter of its seat inthe counter-
welght; any washer with a diameter smaller than the
seat diameter lesg 0.001 must be replaced. Oversize
washers are available. Upon completion of washer
diameler check, install washers and new retaining
rings on one side of the counterweight, place the
counterwelght on ite proper ear on the crankshaft, in-
sert the rollers, and secure the assembly by installing
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the washers and retaining rings on the other side of
the counterweight. Note that the washers are installed
with the chamfered side in toward the roller and the
retaining rings are inserted with the sharp edge out-
ward (see figure 7-12) and gap in position as shown
in figure 7-13. Insert one end of the counterweight
retaining ring gap gage (22, figure 11-4) between
the ends of the counterweight retaining ring, making
sure the gage is resting on the bottom of the groove,
The gage must pase beiween the ends of the retaining
ring and, when rocked back and forth, must clear the
ingide edge of the top of the retaining ring, If the gage
does not pass freely between the ends and under the
top of the ring, the ring is nol seated properly.

NOTE

Make sure counterweights are installed on
the two rearmost crankshaft lugs located
between No. § and No. 6 crankpins. (See
figure T-11.)

-Z&.'MTFHWEIGHh (e

—— GOUNTERWEIGHT EAR
A 0N CRANKSHART

IMSTALL WASHER
WITH CHAMFER
TOWARD ROLLER

INSTALL RETAIMNIMNG
RING WITH SHARP
EDGE CUT

Figure 7-12. Installation of Counterweight Washers and
Retaining Rings
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Q07 MIMIMUM DISTANCE FROM
BOTTOM OF GROOVE TO OPPOSITE
ECGE OF CIRCLIP

—— 222 MIMIMUM GAP

~MESEMBLE CIRCLIF
o WITH GAP POSITIONED

Figure T-13. Location of Gap When Installing Counter-
welght Retaining Ring

7-71. Finish assembling the remaining parts of the
0-540 crankshaft according to instructions given in
paragraphs 7-63 to 7-68.

7-72, CAMSHAFT (0-540 only). Place a Woodruff key
in the slot at front of camshaft and install camshaft
governor drive gear, holding it in place by two exter-
nal retaining rings.

7-7%3, CHANKCASE, Before beginning assembly, exa-
mine the right and left halves of the crankcase and
make sure that the five 1/8-inch Allen head pipe
plugs have been installed., One plug ie located at the
end of the main oil gallery near the front of each half
of the erankcase, another is onthe rear of the left half
and two more are on the rear of the right half of the
crankcase, If these plugs have not been installed, re-
check the cil passages to ascertain if any foreign
matter has lodged in them. Before the plugs are in-
stalled, the threads should be coated with the suitable
thread lubricant.

T=-T4. FINAL ASSEMBLY
7-75. CRANKSHAFT AND CONNECTING RODS,

7-T6. Assemble two new connecting rod bolts in each
connecting rod cap and install new bearing inserts in
the connecting rode and connecting rod cape, making
gure the tang on each bearing insert enters locating
slot in cap and connecting rod. Assemble each connect-
ing rod assembly after installing inserts; tighten nuts
moderately tight. Measure the ID of each bearing and
check for clearance against measurements takenpre-
viously on diameter of crankpin journals. (See Table
of Limits.)

T-7%. Place crankshaft in sultable support on bench
g0 that all erankpins are free for the installation of
connecting rode, Dismantle connecting rods after
checking bearing 1D, thoroughly coat both the inserts
and the crankpin journals with preservative oil, and
aggemble rods on their respective crankpins. The
order of assembly should be such that the numbers
gtamped on the caps and on the rods will be down; that
is, toward the oil sump when the crankshaftis assem-
bled in the erankcase.

7-78, Assemble nute on connecting rods and, using a
torque indicating wrench, tighten the nuts to the

minimum specified torque and check alignment of the
roll pin hole in the bolts with the castellation of the
nute; then, if the rollpinholesare in alignment, insert
the rollpins. However, if, at minimum specified torque,
the roll pin holes are not in alignment, tighten nuts
further only sufflciently to allow pins to be inserted.
Use a long needle-nose pliers to hold the small roll
pin in line with the hole, making certainthe slot faces
outward. Tap the pin lightly withasmall hammer until
it 1z driven through the bolt. Make certain the slot
in the pin has not turned. Use the roll pin spreader
(14, figure 11-4) to spread the exposed ends of the roll
pin as far apart as possible. Check connecting rod side
clearance aceording to Table of Limits.

7-79, Place both erankcase halves on a suitable sup-
port with interior of each facing upward. Place new,
main bearing inserte in the center and rear main
bearings of both crankcase halves, making certain
that the tang of each insert is fitted into the recess pro-
vided in the crankecase, Place the front main bearing
temporarily in position in the left crankcase hall,
making sure that the bearing is properly seated on
the two dowels. (Mote that this bearing, unlike the
penter and rear bearings, splits on the horizontal
center line of the engine.) Using a sharp pencil, trace
on the assembled bearing both lines of intersection be-
tween the crankcase parting flanges and the bearing.
Also make a vertical reference mark on both the
bearing and the crankcase at any convenlent polnt
along the line of intersection, thus locating the bear-
ing both radially and axially. These marks are neces-
gary to insure proper sealing of the bearinghalves on
the two locating dowels when the crankshaft is placed
in position In the crankease.

7.80. PROPELLER GOVERNOR DRIVE (O-540 Only).
(See figure 7-2.) On O-540 engines equipped with a
propeller governor drive, the drive must be assembled
before the crankease halves are agsembled. Place the
propeller governor drive gear (3) in its recess in
the drive housing at the front of the left crankcase
half. Insert the idler gear shaft (5) throughthe opening
in the drive housing. Place the idler gear (2} and thrust
wagher (1) on the shaft, ingide the housing, Use any of
three washers (see Parts Catalog) to give proper
backlash between drive gear andidler gear (see refer-
ence 669, Table of Limits), Check to make certain the
ghaft is inserted allthe way intothe houging. Assemble
hex head plug (6} in place and secure with lockwire.

T7-81, CRANKECASE AND CRANKSHAFT.

T-82, Agsemble an idler gear shaft to the rear of each
half of the crankcase as follows: Insert the pllot of
the shaft into the hole provided for itin the crankcaee
and turn the shaft unlil the holes of the pilot flange
align with the drilled holes in the mounting pad of the
crankcase. Place a lockplate over the flange, OnO-360
engines, insert two 1/4-inch hex head screws into
the mounting holes of the flange and, on O-540
engines, insert two §/16-inch hex head screws into
the holea.

7-83, The right half of an O-360 crankcase has
four through-studs and the left half has two through-
studs. O-540 crankcases have six through-studs in

a1
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the right half and two in the left hall, A counter-
bored recess ie provided for an oll seal ring at
each bolt and stud location. Install a new seal ring
at the base of each stud.

7-84. Place the left crankcase half on a suitable sup-
port on the bench with the cylinder pads down. The
support should be so constructed as to give approxi-
mately six inches clearance between bench and case.
Lay the right crankcase half on bench with cylinder
pads down.

T-85. Remove hydraulic tappet bodies from cleaning
basket one at a time. Coat outside (but not inside) of
each tappet body with 600-W oil and place body in
proper hole in case,

NOTE

If a new or reconditioned camshaft is to be
ueed in the engine, new tappet bodies must
also be used.

T-86. Coat the camshaft lobes and the camshafl bear-
ings in the crankcase with 600-W pil. Lay the camshaft
in position in the right crankcase half, Loopa wire or
rubber band around the camshaft and then around an
adjacent cylinder pad stud in such a manner that the
shaft will be held securely in place when the crank-
case is turned over. (See figure 7-1.)

T-87. Coat the main bearing journals of the crankshaft
and the rear and center main bearing inserts of the
left crankease half with 600-W lubricating oil. Remove
the front main bearing halves from the left crankcase
half, coat each bearing half liberally with 600-W oil
and assemble the bearing on the erankshafl. Rotate
the bearing on the journal sothat the three oil transfer
holes will be uppermost when the crankshaft isplaced
in the left crankcase half. Plekup the assembled crank-
shaft by numbers one and three (or five) connecting
rods and lower the crankshaft into the left crankcase
half, permitting numbers two and four {also six on
0-540 engines) rods to protrude throughtheir respec-
tive eylinder mounting pads. Using the reference marks
made previously (see paragraph T-79), adjust the main
bearing so that the halves are seated squarely on the
locating dowels, Protect the crankshaft cil seal from
damage during assembly of the crankease halves by
pulling seal out tothe propeller flange end of the crank-
ghaft,

T-88. If either the crankcase or crankshaft has been
replaced, the crankshaft end clearance must be check-
ed. When crankshaft is locatedin left half of crankcase,
push the crankshaft forward as far as possible. Check
the clearance, at the rear of the fronl main bearing
surface, between the crankcase and crankshaft should-
er. (See point “*A*, figure 7-14.) If clearance exists
between crankease and crankshaft shoulder (point
“A'), regrind the front face of the crankshaft slinger
{(see point B, figure 7-14) to remove the clearance,
For gxample, if end clearance at point A", figure
T-14, measures 0,002 grind 0,002 to 0,006 from face
of slinger at point B,

7-89. Coat the main bearing inserts of the right half of
the crankcase with a generous amount of 800-W cil.
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Figure 7-14. Crankshaft Located in Crankcase Half

Following this, apply a film of non-hardening gasket
compound to the outside mating flanges of each half of
the crankcase. The gasket compound must be confined
to the outside mating flanges only, and must not be
applied to any other mating surface of the crankcase
halves such as the bearing support webs. Next, place
a length of silk thread along the upper mating [lange
of the left crankease, seating the thread securely in
the pasket compound. The thread should extend all the
way along the flange from front to rear. Before
assembling the right half of the crankcase over Lhe
left, place the odd number connecting rods in a
vertical position so that they will enter the cylinder
holes of the right half of the crankcase,

7-90, Lower the right half of the crankcase carefully
g0 that the studs align properly with the left half, If
necessary, tap the right half gently with a soft ham-
mer to facilitate assembly. However, no difficulty
will be encountered if the two halves are kept
parallel while the right iz being lowered onto the left.
After the cases are together, tap the right half with a
soft hammer to seat it securely all around.

T7-81. Install all fastenings. There are several sizes
and types of bolts, capecrews, and nuts, and il is lm-
portant that the correct fastening be used in ite prop-
er position.

CAUTION

Before any attempt is made to rotate the crank-
ghaft, support all connecting rods either with
heavy rubber bande {discarded cylinder base
oll seal rings) or metal plates fitted over the
cylinder studs as shown in figure 6-3.

7-02, Agsemble the lifting strap, on O-360 engines,
at the third erankease fastening from the rear, at the
top of the engine, with a 1/4-inchthroughbolt and nut.
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The lifting strap on O-540 engines is attached at the
fourth fastening from the rear with a 1/4-inch
through bolt and nut.

7-93, Assemble the generator mounting bracket on
the lower right front of the crankease of 0-360 engines
and fasten with two 1/4-inch capscrews and washers
and 1/4-inch through bolts, nuts, and washers. On
0-360 engines with propeller governor, assemble a
governor oil line clip on the rear, or through bolt
hole, of the generator bracket.

T-04, Agsemble the two, generator mounting brackets
to the machined mounting pads on the lower right
front of the crankcase of 0-540 engines, Fasten the
brackets to the crankcase with four 5/16-inch cap-
screws and lockwire,

7-95, Assemble 3/8-24 hex head bolts, 3-1/2 inches
long, through the right side of the crankcase near
the propeller flange., Two bolts are used on O-360
engines and one is used on O-540 engines. These
bolts will protrude through the left side of the crank-
cagse and are fastened with 3/8-inch lockwashers,
plain washers, and nuts.

7-36. Place the generator drive belt in the pulley
groove of the starter ring gear support; then fit the
starter ring gear assembly over the propeller {lange
bushings of the crankshaft. Make surethe bushing hole
in the ring gear that isidentified with an **0", is placed
over the crankshaft flange bughing that is also identi-
fied by an “0" etched onthe flange next to the bushing.
The starter ring gear must be located correctly to
assure proper alignment of the timing marks on the
ring gear.

7-97, At this stage of assembly, a chain hoist may be
attached to the lfting strap and the partially assem-
bled engine raised to a convenient height, it may be
mounted to an overhaul stand in the [ollowing manner:
Remove the supporting braces from the mounting ring
{1, figure 11-1) and attach to machined mounte on
erankcase, Fasten only finger tight. Secure the mount-
ing ring to the overhaul stand (2, figure 11-1} and then
fasten engine by means of the supporting braces to
the mounting ring. Tighten the bolts and nuts which
gecure the supporting braces to the engine and then
tighten the fastenings which secure the braces to the
mounting plate,
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Figure T-15. Proper SBequence for Tightening Crank-
case Fasgtenings, O-360 Engines

MOTE

When mounting engines with dynafocal mounte,
use special adapter (4, figure 11-1) to fit
supporting braces of mounting ring to engine.

7-98. Before further assembly of the engine is ac-
complished, all erankcase fastenings may be firmly,
but not tightly, secured. When the cylinders have been
aggembled to the engine and all cylinder base nuts
tightened to final torque {(see Section VI), tighten all
peripheral fastenings arcund the crankcase to speci-
fled torque. Apply final torque to each fastening in
the sequence shown in figures 7-15 and 7-16. The
1/4-inch bolts located along the bottom of the crank-
case near the rear and fastened with slotted shear
nuts are secured with 1/16-inch diameter cotter pins.
Also, the 3/B-inch bolt located at the rear of the
crankcase above the camshaft [lange is secured with
a 3/32-inch diameter cotter pin.

7-99. TACHOMETER DRIVE SHAFT AND CAMSHAFT
GEAR, Secure the tachometer shaft assembly in the
end of the camshaft with a 2/16 diameterx 1-1/8-inch
long pin. Fit the camshaft gear into place on the rear
of the camshaft and insert the tachometer shaft
centering spacer into the center recess of the cam-
shaft gear.

7-100. Locate the breather slinger over the camshaft
gear bolt holes, place two new lockplates in position,
and secure the assembly to the camshafl with four
5/16-24 hex head bolts. Torque the bolts {see Table
of Limits) and secure by bending up the ears of the

lockplates.
NOTE

Before completing the assembly of the cam-
ghaft gear as described above, assemble the
left (upper) crankshaft idler gear on its shaft.
This is necessary because the idler gear can-
not be moved on or off the shaft after the
breather slinger is in place. Make sure that
the idler gear is assembled with its liming
marks in correct relationship with the crank-
ghaft and caimshaft gears as described in the

following paragraphs.

Figure 7-16, Proper Sequence for Tightening Crank-
case Fastenings, 0-540 Engines
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7-101. CRANKSHAFT IDLER GEARS {0-360).

7-102. Place the crankshaft idler gear on the shaft
located to the left between the camshaft and crank-
shaft gears. It will be noted that this gear is marked
at two places with a small etched circle, One of these
marks is located at the space between two gear teeth,
while the other mark is located oo a gear tooth. The
camshaft gear is marked with small etched dots on
two adjacent teeth, while the crankshaft gear is
marked with a small etched dot on one of the gear
teeth, The marked tooth on the idler gear must mesh
with the space between the two marked teeth on the
camshaft gear, while the marked space on the idler
gear must mesh with the marked tooth of the crank-
shaft gear, (See figure T-17.)

T7-103. This idler gear must be assembled inits prop-
er relationship with the crankshaft gear and camshaft
gear, because no other combination of these three
gears will permit the valve Himing to be correct. The
backlash between the camshaft gear and the crank-
shaft idler gear should not be leas than 0.004 inch nor
more than 0.020 inch. The same {8 true for the back-
lash between the crankshaft idler gear and the crank-
shaft gear: also, the backlash between the crank-
shaft idler gear and the magneto gear. (S8ee Table of
Limits,}

7-104. CRANKSHAFT IDLER GEARS (0-540).

7-105, Place the left crankshaft idler gear onthe idler
shalt located to the left and between the camshaft and
crankshaft gears. It will be noted that this dual gear
is marked in three different places with timing marks
in the form of small etched circles. The smaller
diameter gear is marked at one place with the
etched circles on two adjacent teeth and at another
place a single tooth is marked, The larger diameter
gear |8 marked at one place with the etched circles
on two adjacent teeth. The camshaft is marked with
small etched dots on two adjacent teeth, while the
magneto gear i marked with a small etched dot on
one gear tooth and the crankshaft has small etched
circles on single gear teeth at two different locations.
The single marked tooth on the idler gear must mesh
with the two marked teeth of the camshaft gear while
the marked teeth on the crankshaft gear and the mag-
neto gear must mesh withthe marked teeth of the idler
gear, (See figure 2-3.)

T-106. Installthe right crankshaft idler gear in place
on the idler shaft making sure that the second marked
tooth on the crankshaft gear meshes with the space
between the two marked teeth on the smaller gear
gurface of the idler gear. (See figure 2-3.)

T-107. Check the backlash between gears according
to information given in paragraph 7-103 and the Table
of Limits,

7-108. OIL RELIEF VALVE., Insert the ball in the
sleeve of the oil relief valve chamber. Fit a copper
aebestos gaegket over the threads of the oll relief valve
plug and insert the oll relief valve spring into the plug
chamber. The assembled plug may now be screwed
into the oil relief valve chamber.
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7-108, OIL LEVEL GAGE TUBE (0-360). Assemble
this part into its proper place on the right side of the
crankcase, near the rear lower mounting lug. Secure
tube by lockwiring one of the ears on the base to the
emall adjacent hole.

7-110, OIL LEVEL GAGE TUBE (O-540). This is
an optional part on O-540 engines. If the engine
incorporates the tube, assemble it In its correct
place on the left side of the crankcase, above and
between No. 4 and No. 6 cylinders. Secure tube by
lockwiring one of the ears on the base to the small
adjacent hole,

7-111, INSTALLATION OF ACCESSORIES.

7-112, Assemble the generator toite mounting bracket
with two 5/16-inch bolts, nuts, and plain washers. Do
not tighten until other assembly operations have been
completed.

7-113, Fasten the generator adjusting lever to the
crankcase with a 5/16 bolt and plain washer; then
fasten the slotted end of the adjusting lever to the gen-
erator with a 5/16 bolt and plate washer, Fit the
generator drive belt into the groove of the generator
drive pulley and swing the generator to tighten the
belt. When the belt iz sufficiently tight, tighten all
generator fastenings to specified torgue. Secure bolts,
used with generator adjusting lever with lockwire.
Secure all nuts, used to fasten generator to mounting
brackets, with cotter pins.

7-114, STARTER, Secure starter to its mounting pad
with one 5/16 belt, three 5/16 plain nuts, four plate
washers and four lockwashers. Tighten nuts to speci-
fied torque.

7-115 On 0C-360 engines equipped with propeller
governor, install external oil line to governor drive
adapter and right front of crankcase and tighten the
fittings,

Figure 7-17. Proper Relationship of Timing Marks on
Idler, Camshaft, and Crankshaflt Gears
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Qil Sump

SECTION VIII
OIL SUMP

8-1. The engine may now be revolved on its overhaul
stand so that the bottom (sump) side is uppermost.

DISASSEMBLY

8-2. Hemove the sump from the engine following the
removal of the cylinders ae described in Section VI,
The dismantling of the intake pipes ds also described
in Section VI, Remove the carburetor from its mount-
ing pad on the sump. Then remove the 1/4-inch bolts
and muts from around the oil sump. Remove the sump
and discard the gasket.

8-3. No further disassembly of the sump is neces-

sary beyond the removal of any loose or damaged
studs or intake pipe connections.

CLEANING

8-4. Clean the sump in accordance with the general
instructions in Section III.

INSPECTION

§-5, Inspect the Bump according to the general in-
structions in Section III,

REPAIR AND REPLACEMENT

g-6. Hepair the sump in accordance with the general
procedures described in Section I In the event that

any of the intake pipe connections are loose or dam-
aged, remove the defective connection by collapsing
it with a chisel or punch and install a new connec-
ton.

REASSEMBLY

8-7, When engine buildup has progressed to the point
where the crankcase and accessory housing are as-
sembled and the cylinders installed, the sump may be
asgembled on the engine. Using a new gasket, attach
the sump to the crankcase and accesasory housing.
{Consult Parts Catalog for proper fastenings.) Tighten
all capscrews and nuts to specified torgue.

8-6. In the event that the intake pipes were not marked
during disasgembly to indicate the cylinder from which
each pipe was removed, determine now the proper lo-
cation for each pipe. Then slide a flange onto each in-
take plpe, install two hose clamps on each hose, and
glide the hose over the plain end of the intake pipe.
With the engine in an inverted position, place a new
gasket over each cylinder intake port and secure each
flange to the cylinder studs withtwo 1,/4-20plain nuts,
plain washers, and lockwashers, Before the nuts are
screwed down tight, [it the sump end of each pipe to
its proper sump connection and slide the hose down
over the joint, Tighten all fastenings to speciflied
torgque.

8-8. Install the carburetor on the sump.
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Test Procedure

SECTION IX

TEST PROCEDURE

9-1. After the completion of assembly of the engine
after overhaul, it is recommended that the engine be
mounted upon & test stand for its initial or run-in op-
geration. The run-in serves a two-fold purpose; first,
to seat piston rings and burnish any new parts that
have been installed, and secondly, to give the opera-
tor control over the first few critical hours of opera-
tion, during which time the operator can observe the
functioning of the engine by means of the instruments
in the test stand. The following instruments should be
uged, plusany additional instruments which are deemed
esgential by the operator. Cylinder head temperature
gages, counter tachometer, fuel flow meters, fuel
pressure gage, intake manifold vacuum gage, oil flow
measuring devices, oll temperature gages and oil
Pressure gages.

9-2, INSTALLATION,
9-3. The test stand should be mounted in a test cell

that is clean and free of small, light articles that might
be moved by the propeller blast. The engine should be

securely mounted on the test stand with the proper
bolts, washers, lockwashers, and nuts. The engine
should be equipped with a cooling shroud (1 or 3,
figure 11-5) inorder to provide proper cooling through-
out all phases of the run-in, In order that the engine
should receive the maximum of cooling air blastfrom
the propeller, attach a test club (2, figure 11-5),
using AN-104252 bolts.

8-4, After all instrument attachments and engine con-
trols have been commected, fill the sump to normal
capacity with lubricating cil. If the engine is to be
installed in an airframe at the completion of the test
run, it should be operated during the run with il of
the specified grade (see Table IX-I). If, however, the
engine is to be stored upon completion of the run, it
should be filled with preservative oll (Esso’s “*Rustban
622", Bocony’s “Avrex 901°' or equivalent).

9-5. Make certain that the magneto switch is in the
“OFF* position and then turn the engine over several

TABLE IX —1
GEMERAL SPECIFICATIOMS

CAA Type Certificate
Rated Horespower
Rated Bpeed, RPM
Cruise Speed (Performance) in RPM
Cruise Speed (Economy) in RPM
Fuel Consumption (Economy Cruise), Gal/Hr.
Propeller Drive Ratio
Propeller Shaft Rotatlon
Bore, Inches
Stroke, Inches
Displacement, Cubic Inches
Compresslon Ratio
0il Viscosity
Above 40° F
Below 40° F
Below 10° F
0il Sump Capacity, Quarts
Oil Pressure, psi
Normal
Minimum Idling
0Oil Inlet Temperature, °F
Fuel, Aviation Grade, Octane
Fuel Pregsure, pei
Cylinder Head Temperature, Maximum, °F
Spark Advance, Degrees BTC
Tappet Setting, Cold Engine, Inches
Magneto Drop-off, Maximum @1800 RPM
{Each magneto alone)
{Difference between magnetos)

O-360 Series Q=540 Series
286 295
180 250

2700 2570
24 50 2350
2350 2200
H 12.5
1:1 -

Clockwise -——

5.125 -

4,375 --
361 541.5

8.50:1 ——

50 -
a0 —-—
20 -———
8 12

60-85 =
25 -——-

180=-245 ===

91,/96
31-6 -—
500 -—
25 -—

0.028-0.080 -==
100 ===
25 -

i)
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revolutions to ascertain if any interference exists
within the arc of the propeller or withinthe engine it-
self, If it does not turn freely, do not try to force it
or start the engine until the cause has been determined
and corrected.

8-6. P5-5BD AND PSH-SED CARBURETORINSTALL-
ATION. Initial preparation of pressure carburetorsis
required to fill, flush and vent the earburetor and to
soak the diaphragms, This is accomplished asfollows:

a. Open the fuel supply valve.
b. Set mixture contrel in “FULL RICH'" position.
¢. Open the throttle halfway.

d. Remove the 1/8 inch drain pipe plug located at the
bottom of the regulator cover.

&, Operate pump slowly until the fuelflowing from the
drain plug is free of vil.

f. Replace the drainplug in the bhottom of the regulator
cover and continue the pumping operationuntila small
amount of fuel discharges from the discharge nozzle.
All included air must pass through the discharge
nozzle on the vapor return line.

NOTE

If difficulty is experiencedin keeping the engine
running after it has started, remove the fill vent
plug located near the top of the diagonal in the
regulator cover, above and to the right of the
fuel pressure gage connection. Operate the
wobble pump until the fuel stands level with
the plug opening. This will eliminate air which
may be trapped in the line between the fuel tank
and the carburetor. Heplace the plug.

g. Place mixture control in “'IDLE CUT-OFF** posi-
tion. Because the carburetor has aclosedfuel system,
it will remain full of fuel as long as thie lever is in the
“IDLE CUT-OFF" position.

h, When a new carburetor or one that has been drained
ig installed on an engine, it is necessary to fill the
carburetor with fuel and let it stand for an eight hour
soaking period before starting the engine. It is re-
ecommended that the f[uel lines to the carburetor be
connected as soon aspossible in making the carburetor
installation. Fuel can then be pumped into the carb-
uretor, This procedure will serve toreduce the elapsed
lime between the completion of the installation and the
engine starting. The soaking period may be performed
prior to the installation of the engine in an airframe.

=T, Fuel should be supplied to the engine at a pressure
of between 9 and 15 psi above carburetor entrance
pressure. It is recommended that a wobble pump (hand
operated pump) be used in conjunction with the engine
fuel pump to supply the necessary pressure. In this
manner the wobble pump builds up theinitial pressure
in the engine fuel pump and thereafter the engine fuel
pump will maintain the pressure, It is also necessary
to have a fueldrain line from the vapor vent connection

60

(near the main metering jet plug on the carburetor)
back to the fuel supply, If the drainline is not attached
to the carburetor, the excess fuel vapor blown out of
the vapor vent connection will ereate afire hazard and
also will result in an inaccurate rate of fuel con-
sumption.

9-8. TEST RUN,

9-49, Start the engine according to the following pro-
cedure:

a, Turn fuel valve to “on ' position.
b Set throttle at 1,10 open position.

c. Bet mixture control to ““FULL RICH" position
{MA-4-5 carburetors only).

d. Turn ignition switch to “LEFT MAG" position.
e, Engape starter.

f. Place mixture control in “FULL RICH" position
{P8-5BD and PSH-5BD carburetors enly).

g. When engine begins to fire, immediately move
ignition switch to “BOTH",

CAUTICON

If engine fails to start, immediately return
mixture control lever to “IDLE CUT-OFF*
poaition.

9-10. Check the oil pressure gage; il oll pressure does
not build up within 30 seconds after the engine is start-
ed, shut down and investigate. Hold engine speed at
approximately 1000 RPM for 5 minutesoruntila mini-
mum oil temperature of 140° F {60°* C) is reached be-
fore increasing speed. Check ocil pressure; if it is
below the specified normal low limit (25 psi}, the en-
gine may be idled between 500 and 700 RPM while the

cause is determined.

9-11. Reduce engine speed to ldle (500 to 600 RPM] and
observe oil pressure. Pressure should not be lower
than 25 psi. Check ignition and general operation of
the engine at approximately 1000 RPM and also idle
speed. Any malfunctioning shall be cause to stop the
engine to correct the trouble. The oil temperature
should be maintained between 140° and 225° F {60°
and 107° C). The maximum oil temperature 245° F
{118° C), the maximum oil pressure (85 psi), and the
maximum cylinder head temperature 500° F (260° C)
should not be exceeded at any time during the test; and
if these values are exceeded, the engine should be
stopped immediately and the cause determined. The
run-in test schedule is given in Table IX-II,

9-12. A log should be kept and the instrument read-

ings recorded every 15 minutes. The log sheet should
algo include the date of the test, the engine number,
type, and nature of test, along with the total number
of hours of engine operation. All periods during the
test run when the engine was not in operation should
be recorded, along with the reason, If, forany reason,
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it should be necessary to replace any part, the com-
plete reason for the rejection of the part should also
be noted.

9-13, OIL CONSUMPTION RUN, An oil consumption
check run may be made at the end of the test if de-
gired, in the following manner: Record oil temper-
ture. Btop engine in usual manner. Place a previously
weighed container under engine and remove oil drain
plug. Turn engine until it is on approximately TDC of
No. 1 cylinder and allow engine to drain for 15 min-
utes, Replace drain plug. Weigh oil and container,
Record weight of oil, that is total weight less weight
of container. Replace oil in engine, Start engine and
warm up to 2350 RPM and operate at this speed for
one hour. At the conclusion of one hour's operation
and with the oll temperature the same as recorded at
the time of previous draining (it is important to keep
this oil temperature as constant as possible), again
drain the oil in the same manner as above. The dif-
ference in oil welghts at start and at end of run will
give the amount of oil used during one hour's opera-
tion. The oil congumption {or one hour on an over-
hauvled engine with new rings installed should not ex-
ceed (.6 pound [or O-360 engines and 1.0 pounds for
O-540 engines.

g-14. COMPLETION OF RUMN, At completion of run-
in, reduce engine speed slowly to idling. Adjust idling
speed and mixture to glve a smooth, steady ldling
speed of 550 EPM. The minimum oil pressure for
idling should be 25 pei. Turn off the fuel supply and
run the engine until it stops. Then cut off the ignition
awitch and drain the oil. Remove all oil screens to
determine if any foreign matter is present, thus indi-
cating some abnormal condition of the engine. Any
replacement of any major engine parts (eylinder, pis-
ton, rings, and so forth) will be sufficient reason to
re=run the engine through the entire test.

NOTE

In the event that the engine istobe stored upon
completion of the test run, certain operations
must be performed before shutting down the
engine at the end of the run. See instructions
in the following paragraphs under “* Preparation
of Engine for Storage’.

TABLE 1X — 11
RUM-IM TEST SCHEDULE

TIME
RPM {Minutes)
1000 15
1200 15
1400 15
1600 15
1800 Check Magneto drop-off 30
1900 a0
2000 15
2100 15
2200 30
2300 a0
Hormal Rated . 15
2400 + 20  Oil Consumption Run Lili]

9.15. PRHEPARATION OF ENGINE FOR STORAGE.

9-16. The following procedure will provide protection
from corrosion for a period of 30 to 60 days.

8-17. INTERIOR SURFACES. Upon completion of the
test, drain the preservative oil from the engine and
remove, clean and replace the cil pressure and
nil suction screens. Perform any engine checks, such
as valve clearance or ignition timing, which require
rotation of the crankshaft, Disconnect the ignition
harness and remove the spark plugs. While rotating
the crankshaft five full turns for each cylinder (the
engine starter may be used), spray each cylinder
through the spark plug holes with approximately two
punces of preservative oil. Use the same o0il as
specified for the preservation run, maintaining the
spray nozzle temperature between 200° F and 220° F
{93°C and 104°C) for all sprayving operations described
herein. When all cylinders have been sprayed, remove
the carburetor and spray approximately two ounces of
preservative oil into the intake riser while rotating the
crankehaft five full turns. Then spray the exhaust port
and valve of each cylinder with the piston 1/4-turn
before top center on the exhaust stroke. When abso-
lutely certain that nofurther need exists for turning the
crankshaft, again spray eachcylinder throughthe spark
plug hole, this time without moving the crankshaft.

NOTE

Preservative oil drained [rom a single engine
may be saved and returned to the stock tank,
provided the oil is replenished to the original
quantity after the preservation of each engine.
Where the stock tank capacity ig less than ten
gallons, the re-use of the oll, although replen-
ished, shall be limited to one engine for sach
two-gallon capacity. Where the tank capacity
is more than ten gallone, the tank oil shall he
completely replaced at least once every Il
hours operation time.

g-18, INSTALLATION OF SEALS AND PLUGS. In-
stall a crankcase dehydrator plug (Lycoming PartNo.
61487, or equivalent) in the oil sump drain hole and
cylinder dehydrator pluge (Lycoming Part No. 40238,
or equivalent) in the spark plug holes. Install ignition
cable protectors (Lycoming Part No. 40239, or equiv-
alent) over the spark plug terminal of each ignition
cable and secure by attaching to the end of the dehy-
drator plug. Flush all accessory drives, for which oil
seals are provided, with preservative oil before as-
sembling the drive covers.

g-19, Make sure that all other openings in the engine
are properly sealed. Suitable metal covers (Lycom-
ing Part No. 66693, or equivalent) should be used in
gealing the exhaust ports; moisture-resistant tape
{Minnesota Mining and Manufacturing Co., 711 Acetale
Fibre Tape, or equivalent] will be sufficient for the
magneto ground connections and similar openings.
Seal the intake riser opening withanoiland moisture-
resistant cover (Lycoming Part No, 85329 or equiva-
lent) and install sealing caps (Lycoming Part No.
61596, or equivalent) over the breather opening and
the generator blast tube. Seal the tachometer drive
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with a cap (Lycoming Part No. 61545 or eguivalent)
and install a plug {Lycoming Part No. 62744, or
equivalent] in the thermometer well at the rear of
the cil pressure screen housing.

§-20, EXTERIOR SURFACES AND ACCESSORIES, All
exposed cadmium plated and machined surfaces should
be coated with soft=film, corrosion=-preventive com-
pound (E.F. Houghton and Co., Cosmoline 1058, or
equivalent). The starter ring gear and propeller mount -
ing surfacesinparticular should receive aliberal coat-
ing of compound.

9-21, Any other accessories or parts not attached
to the engine must be preserved by dipping the part in
preservative oil, drainingit, wrapping it in greaseproof
paper and packing it in a suitable contalner to be
packed with the engine. This procedure applies to
gpark plugs and electrical components, with the ex-
ception that they are not to be dipped in the preser-
vative oil,

9-22, CARBURETOR (MA-4-5), Drain all residual
gasoline from the carburetor, fill with flushing oil
(Essn Hust-Ban 392, or equivalent) and flush the
interior surfaces by rocking the carburetor, After
flushing, drain the carburetor, replace all plugs, lock
the throttle in the closed position, and pack the carb-
uretor in a cardboard earton.

9-23, CARBURETOR (P5-5BD AND PSH-5BLY), Drain
all residual gasoline from the carburetor by dis-
conpecting the fuel pressure gage line, removing the
1/8 inch pipe plug located at the bottom of the re-
gulator cover and removing the fuel strainer assembly.
Heplace the strainer plug and line when the carb-
uretor has drained thoroughly. Any molsture in the
air chamber of the regulator should be drained by
removing the 1/8 inch pipe plug from the end of the
manual mixture control assembly; replace the plug
immediately after draining to prevent flushing oil
from entering the air chamber.

9-24. Set the manual mixture controlat **FULL RICH*’
and the throttle at “WIDE OPEN", Connect an oil
supply line to the carburetor fuel inlet and inject
flushing cil {(Esso Turbo-0il 1010 or equivalent) into
the carburetor at 5 pei. Continue the injection until
a flow of oil from the discharge bar le noted. Drain
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the carburetor, replace all plugs, lock the throttle
in the closed position and pack the carburetor ina
suitable closed container.

CAUTION

The o0il should never be injected into the
carburetor at a grealer pressure than 8 psi,
and under no circumstances should oil be
permitted to enter the air passages, regulator
air chamber, or automatic mixture control;
these locations must be kept dry at all times.

9-25, Upon completion of the above procedures, the
engine should be secured in a suitable engine shipping
container, The date of preservation and the following
legend should be legibly marked on the side of the
container:

L5 ¢ T {Date)-==-- this engine was pre-
gerved for B0-day short term storage with
preservative oil and cylinder and crankcase
dehydrator plugs. The dehydrator plugs shall
be inspected on arrival at destination or 30
days after the above date (whichever occurs
gooner) to determine if remewal of the dehy-
drating agent is necessary."”

§-26. The engine shall be examined every 30 days,
depending on weather and locality. If corrosion ap-
pears to be starting, the corroded area shall be
cleaned free of corrosion and the engine represerved.

9-2%. Engines prepared by the above procedure are
not adequately protected for extended periods of stor-
age, If, at the end of 60 days of storage, it is found
that the engine must continue in storage, the engine
must be represerved according to the above proce-
dure.

NOTE

Inspection and represervation will not be the
responsibility of the engine manufacturer after
engines have been shipped from the engine
manufacturer’s plant, It shall be the responsi-
bility of the consignee to putenginesinto serv-
ice in the order of storage preparation date to
reduce the storage period to a minimuom.
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Section 10
Tablc of Limits

SECTION X
TABLE OF LIMITS

THE INFORMATION IN THE FOLLOWING TABLE WAS IN EFFECT AT
THE TIME THIS MANUAL WAS PRINTED: FOR CURHENT TABLE OF
LIMITS INFORMATION, REFER TC SERVICE BULLETIN NO. 268.

10-1. DESCRIPTION AND USE. The following Table
of Limits lists all tolerances and dimensions that must
be maintained on the various parts of the engine. The
figures in the first column, entitled ‘‘Reference Num-
ber' provide a means of identifying on the Limits
Charts {figures 10-1, 10-2 and 10-3) the various fits and
clearances listed in the Table. The second column,
entitled ‘‘Nomenclature,' gives a brief description of
the part or fit, while the third and fourth columns, en-
titled “*Manufacturing,”’ list the minimum and maxi-
mum tolerances allowed during manufacture of the en-
gine. The fifth column, “Maximum Service Allowable,’
indicates those limits that must not be exceeded in
rebuilding the engine, With respectl to engine overhaul

the dimensions in the ‘*Manufacturing’’ column should
be considered as ideal limite, while those in the final
column indicate measurements which, if not exceeded,
permit the part to be continued in service.

10-2, SYMBOLS AND LETTERS, The letter ““L°° fol-
lowing a limit indicates a loose [it, while the letter
W jpndicates a tight fit. The letter “A' in the Maxi-
mum Service Allowable'' column, indicates either
ghrink fits controlled by machining, fits that may be
readily adjusted, or fits where wear does not normal-
ly occur; in each case, however, the fil must be held
to manufacturing tolerances. Additional explanatory
notes will be found at the end of the Table,

Maximum
Reference Manufacturing Jervice
Number Nomenclature Minimum Maximum Allowable
501 Main Bearing and Crankshaft LO015L L0038L L0550
Main Bearing - Front and Crankshaft (0-360] .Do2sL L055L L0074
Main Bearing - Front and Crankshaft (0-540) 00261 .0050L A07TL
DiaEneter of Main Bearing Journal on Crankshaft — 2.375 2.376 (E)
O-360}
Diameter of Front Main Bearing Journal on 2.3755 2,376 (E)
Crankshaft {({-540)
202 Connecting Rod Bearings and Crankshaft L0081 L0334 L00E0L
Diameter of Connecting Rod Journal on 2,124 2.125 (E}
Crankshaft
504 Crankshaft Timing Gear and Crankshaft .001L | .001T (A}
510 Connecting Rod amd Connecting Rod Bushing Bushing must be burnished in place,
Finished ID of Connecting Rod Bushing 1,1254 1.1258
511 Connecting Hod Bushing and Piston Pin LO008L A0016L L03L
a1z Piston Pin and Piston L0003L L0009 L L03L
Diameter of Piston Pin Hole in Piston 1.1249 1.1252
Diameter of Piston Pin 1.1243 1.1246
613 Piston and Piston Pin Plug (Plain Cylinder) A008L L0022L LOpML
Piston and Piston Pin Plug (Chrome Cylinder} L0002L .0010L .002L
OD of Piston Pin Plug (Plain Cylinders) 1.123 1.124
OD of Piston Pin Plug (Chrome Cylinders) 1.1242 1.1247
514 Pigton Ring and Piston - Side Clearance - Top .000(B) JOD4L(B) LO06L{B)
Ring - Compression
515 Piston Ring and Piston - Side Clearance - L000(B) O L(B) LO06L(B)
Second Ring - Compression
G816 Piston Ring and Piston = Side Clearance - L0035L .0055L L0754
Oil Ring '
519 Piston Skirt and Cylinder L006LI(D) L0075L(DY) LO1TL{D)
Piston Diameter at Bottom 5.118(D} 5.119(D)
FPiston Diameter at Top . 5.0826 2.0856
520 Cylinder - Maximum Taper - Plain Cylinder 0000 .0005 .004
Cylinder - Maximum Taper - Chrome Cylinder 000 L0015 004
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Relerence Manufacturing Service
Number Nomenclature Minimum Maximum Allowable
521 Cylinder - Maximum Out-of-Round - Plain L0000 L0005 004
Cylinder
Cylinder - Maximum Out-of-Round - Chrome 000 0015 004
Plated
522 Cylinder Bore Diameter - Plain Cylinder §.1245 5.1255 5.1295
Cylinder Bore Diameter - Chrome Cylinder 5.1245 5.1265 5.1205
523 Exhaust Valve Seat and Cylinder Head .005T 08T (A)
OD Exhaust Seal 1.740 1.741
ID Exhaust Seat Hole in Cylinder Head 1.733 1.735
524 Intake Valve Seat and Cylinder Head 08T .008T (A)
O} Intake Seat 2.082 2.083
ID Intake Seat Hole in Cylinder Head 2.075 2.077
526 Exhaust Valve Guide and Cylinder Head 001T L0025T (A)
527 Intake Valve Guide and Cylinder Head 001T .0025T LA)
Finighed ID of Intake Valve Guides L4040 4050
Finighed ID of Exhauat Valve Guides - 4375 L4385
Rotator Type
OD Valve Guides 5933 .5938
ID Valve Guide Holes in Cylinder Head 5913 .5923
528 Exhaust Valve Slem and Valve Guide L0035L L0050L L006L
OD of Valve Stem - Exhaust - Rotator Type 4335 4340
520 Intake Valve Stem and Valve Guide L0010L .0025L .006L
0D of Valve Stem - Intake 4025 4030
5831 Valve Rocker Shaft and Valve Rocker Bushings 00104 .0017L L0104
0D of Valve Rocker Shaft 6243 6245
532 Valve Rocker Bushing and Valve Rocker Bushing must be burnished in place.
533 Valve Rocker and Cylinder Head - Side .003L L009L .012L
Clearance
836 Push Rod and Push Rod Ball End L0005T .0025T (A
536 Tappet Body and Crankcase L0010L .0025L 004 L
0D of Tappet Body T1T2 ST
I of Tappet Bore in Crankcase LT1BT L7187
537 Camshaft and Crankcase .002L 004 L LO06L
538 Camshaft - End Clearance L002L L00aL 015L
hi9 Camshaft - Run-out at Center Bearing L0000 001 006
Journals
540 Tachometer Drive Shaft and Accessory 00151 .0035L LO06L
Housing
542 0il Pump Impeller - Dja. Clearance L002L L0054 LO0E L
543 Ol Pump Impellers - Side Clearance LO02L LML L0050
Width of Oil Pump Impellers LT48 L1480
544 il Pump Driven Impellers and Idler 0010L L0025L LML
Shaft
545 0il Pump Drive Shaft and Oil Pump Cover 00151 -0030L -004L
553 0il Pump Impellers - Backlash 008 15 020
556 C rankshaft Run-Out at Center Main Bearings 005
558 0il Pump Idler Shaft and 011 Pump Cover or Body  .0000 L0015T (A}
558 Hydraulic Tappet Plunger Assy. and Tappet Body L0010L 00471 (A)
560 Hydraulic Tappet Socket and Tappet Body .0020L .005L (A)
563 Crankcase Main Bearing Bore Alignment with 003
Front and Rear Bearings
564 Connecting Rod - Side Clearance 004 L L010L -016L
566 Connecting Rod Alignment 010 in
10 inches
56T Connecting Rod Twist 012 in
10 inches
h68 Crankshaft and Crankcase - Front End Clearance L09L 016L L026L
578 Counterweight Bushing and Crankshaft L0013T 0026T (A)
{O-540 Series Only}
579 Counterweight Roller - End Clearance 004 024 038
(0-540 Beries Only)
580 Counterweight and Crankshaft - Side Clearance 002 016 020
{(0-540 Series Only)
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590 Vacuum Pump Gear - End Clearance 000 LETL 075L
601 0il Pump Drive Shaft and Acc essory Housing L0160 00301 J006L
602 0il Pump Idler Shaft and Accessory Housing .0005L .0020L .003L
60 Crankshaft Propeller Flange Run-Out 005
611 Valve Hocker Bhaft and Rocker Shaft Bushing L0001 L .0010L 00251
Finished 1D of Valve Rocker Shaft Bushing 6246 6253
in Cylinder Head
612 Rocker Shaft Bushing and Cylinder Head 0022T L0035T (Al
615 Piston Ring Gap 020 .030 045
G16 Crankshaft Idler Gear and Camshaft Gear - 04 015 020
Backlash
617 Crankshaft Idler Gear and Crankshaft Gear - 004 015 020
Backlash
618 Crankshaft Idler Gear and Magneto Gear - .004 015 020
Backlash
619 Crankshaft Idler Gear and Crankshaft .001L L003L L0061
Idler Gear Shaft
G20 Crankshaft Idler Gear - End Clearance L010L L0451 055L
622 Vacuum Pump Driven Gear and Yacuum L0013L L033L 005 L
Pump Adapter
623 Vacuum Pump Driven Gear and Camshalt 004 015 020
Gear - Backlash
620 Fuel Pump Plunger and Accessory Housing 00154 003L L005L
B58 0Oil Cooler By-Pass Plunger and Accessory L0015L 00351 LO05L
Houging
667 Governor Drive Gear and Governor Drive Idler 004 015 025
Gear - Backlash {0-540)
G668 Governor Drive Idler Shaft (Both Ends) and .0010L L0251 004 L
Crankcase (0-540)
(i3] Governor Drive Ldler Gear {Bevel Gear End) .04 .008 015
and Governor Diriven Gear-Backlash {O-540)
670 Governor Driven Gear and Crankease (0-540) L0010L 00251 NilityP
674 Propeller Governor Drive Shaftgear - End .002L .024L L034L
Clearance {0-360)
675 Propeller }Gﬂvernnr Drive Shaftgear and Adapter L010L L0250 L005L
(O-360
676 Crankshaft Idler Gear and Propeller Governor 004 L L015L .020L
Drive Shaftgear - Backlash (O-360)
677 Magneto Drive Bearing and Magneto Gear {0-540) 05T L0001 L L0051
Magneto Drive Bearing and Crankcase (O-540) L0002T L0007L {A)
696 Dyn{aénin C}ﬂunterwnight Bore and Washer OD L002L L0155 {A)
- 540
765 AN Fuel Pump Idler Gear and Crankshaft 004 015 020
Idler Gear - Backlash
166 AN Fuel Pump Idler Gear and Fuel Pump Drive .00d 015 020
Shalt Gear - Backlash
767 AN Fuel Pump Idler Gear and Fuel Pump Idler L001L -003L L00EL
Gear Shalt
768 AN Fuel Pump Idler Gear - End Clearance (0-540) ,002L L018L L0241
AN Fuel Pump Idler Gear - End Clearance (0-380) .010L L045L L0651
TGO AN Fuel Pump Drive Shaftgear and Adapter L01L 00251 LA04L
770 AN Fuel Pump Drive Shaftgear - End L009L L063L 073L
Clearance (Q-540)
AN{FMI P}ump Drive Shaftgear - End Clearance 000 L54L 064 L
0=360
71 Hydraulic Pump Driven Gear and Crankshaft 004 015 020
Idler Gear-Backlash (0-540)
772 Hydraulic Pump Driven Gear and Adapter (0-540) 01 L0251 004 L
773 HF?C?UHE }Pump Driven Gear - End Clearance .010L 066L .D7BL
-540
T4 QD of Counterweight Roller - 6th Order (0-540) 6945 6950
OD of Counterweight Roller - 5th Order (0-540) LBE50 G655
775 ID of Counterweight Agzembly Bushing (0-540) .T485 L1505
Out of Round of Busghing 1D .0005
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Table of Limits
Maximum
Reference Manufacturing Service
Number Nomenclature Minimum Maximum Allowable
800 Cuter Valve Spring - Compression Load at 82 l1bs. 89 lbs. 79 1bs. min.
1.30"" (Wire Dia. ,152)
a01 Auxiliary Valve Spring - Compression Load at 61 Ihs. 67 lba. 58 lbe, min.
1,17 (Wire Dia. .135)
BoT 0il Relief Valve Spring - Compression Load at 7.25 1bs. 7.15 Ibs.
1.30"" (Wire Dia, .054)
811 0il Cooler By-Pasg Spring - Compression Load 6.64 1bs, 6.92 lbs. 6.41 lbe, min.

at 1.94*" (Wire Dia, .0465)

TOROQUE LIMITS

The desired torque for tightening the propeller attaching bolts is 125 in, lbs, and the maximum torque for
tracking the propeller is 175 in. lbs, These limits apply to wooden propellers only. Torque limits for metal
propeller attaching bolts to be supplied by propeller manufacturer.

424

830
831
8432
833
434
836
839
840
849

(A)

(B}
(D)

(E)

68

Connecting Rod Bolt Nuts 3/8'' (Apply thread lube to threads 25 to 30 ft. lbs.
before assembly)

Spark plug, 18MM 300 to 360 in. Ibe.
1/2 in. Nuts and Capscrews 650 in. 1bs,

3/B in. Nuts and Capscrews 300 in, lbs,

1/4 in. Nuts and Capacrews 75 in, lbs,

5/16 in. Nuts and Capscrews 150 in. lbs.

7/16 in, Nuts and Capscrews 400 in. lbs.
#10-32 Screw (attaching ignition cable outlet plate to magneto) 12 to 15 in. Ibs.
3/8 in. Nut (attaching gear to magneto) 180 to 300 in. 1bs,
3/8 in. Nuts and Capscrews (attaching diaphragm type fuel pump) 235 to 250 in. lbs.

Theee fits are either shrink fits controlled by machining, fits that may be readily adjusted or fits where
wear does not normally occur, In each case the fit must be held to the manufacturing tolerance,

Side clearance on wedge type rings must be measured with face of ring flush with piston.
The dimensions shown are measured at bottom of piston skirt at right angles to piston pin,

Permissible wear on crankshaft (rod and main bearing journals) to be minus 0,0015 on diameter.
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LYCOMING AIBRCHAFT ENCINE OVEHHAUL MANUAL Section 11

Owverhaul Teals

SECTION XI

OVERHAUL TOOLS

11-1, The tools listed and illustrated in this section
comprigse lhe special tools which, in conjunction with
the standard hand tools and gages to be found in all
competent repair shops, are necessary for the over-
haul of the engines covered in thie manual. The tools
are brokendown into tables or groups (ignition system,
accessory housing, cylinders, eic.) corresponding to

the various sections of the manual, Within each group,
the tools are listed numerically according to Lycoming
part number, A reference number is assigned to each
tool, and the tool is identified wherever mentioned in
the manual by reference number and figure (group)
number, {Example: 4, [igure 11-4.) Note that the
figure numbers corregpond to the table numbers.

TABLE XI—1
GEMERAL OVERHAUL TOOLS

Reference and

Figure Number Part Number Nomenclature
1, figure 11-1 64759 Ring - Engine mounting
2, figure 11-1 64760 Stand - Overhaul
3, figure 11-1 G47T62 Dolly = Overhaul Stand
4, figure 11-1 64808 Adapter - Mounting ring, dynafocal mount

’ I

]
7 )
} _,—l--'—"_'__ -

Figure 11-1. General Overhaul Tools
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Section 11 LYCOMING ATRCRAFT ENCINE OVERHAUL MANUAL
Overhaul Tools

TABLE XI— 1
IGHITION SYSTEM OVERHAUL AND TIMING TODLS

Reference and

Figure Number Part Number Nomenclature
1, figure 11-2 218-B Wrench - Socket, spark plug
2, Hgure 11-2 64697 Pointer - Ignition timing
3, figure 11-2 64761 Wrench - Magneto bushing (Breeze harness only)
4, figure 11-2 65521 Handle - Offset
[==
) e 3 4
1 2

Figure 11-2. Ignition System Overhaul and Timing Tools

TABLE X1 — I
CTYLINDER OYERHAUL TOOLS

Reference and
Figure Number Part Number Nomenclature

CYLIMDER OVERHAUL TOOLS — GEMERAL

1, figure 11-3 1130-B Compressor - Valve Spring

2, figure 11-3 64526-2 Block - Cylinder holding

3, figure 11-3 64553 Basket - Cleaning and inspection, valve parts

4, figure 11-3 64711 Handle - Cylinder base nut wrench

5, figure 11-3 64712 Compressor - Piston ring

6, figure 11-3 54713 Expander - Piston ring

7, figure 11-3 64717 Wrench - Hex ID}, .500 cylinder base nut

8, lgure 11-3 64718 Wrench - Hex ID, .375 eylinder base nut

g, figure 11-3 G4843 Puller - Piston pin
10, figure 11-3 645885 Hook - Installation, intercylinder baffle assembly
11, figure 11-3 64899 Adapter - Magnaflux (hydraulic tappet bodies)
12, figure 11-3 65528 Gage - Valve Clearance

B e R R

10, 11 12

Figure 11-3. Cylinder Overhaul Tools—Genaral
T4



LYCOMING AIBRCRBRATT ENGINE OVERHAUL MANUAL Section 11
Overhaul Tools

TABLE X1 — 11l (Cont.]
CYLINDER OVERHAUL TOOLS

Reference and

Figure Number Part Number Nomenclature
HELI-COIL IMSERT TOOLS
13, figure 11-3 64593 Expanding and staking tool - Heli-Coil spark plug bushing
14, figure 11-3 64594 Ihgerting tool - Heli-Coil spark plug bushing
15, figure 11-3 64595 Extracting tool - Heli-Coil spark plug bushing
18, figure 11-3 64596 Tap - Heli-Coil spark plug bushing

Figure 11-3. (Cont.) Cylinder Overhaul Tools - Heli-Coil

TABLE X1 — Il (Cont.!
CYLIMDER OYERHAUL TOOLS

Reference and

Figure Number Part Number Nomenclature

YALVE GUIDE REFLACEMEMNT TOOLS

17, figure 11-3 64505 Drift - Installation, valve guide {Intake)
18, figure 11-3 64507 Gage - Plug, .005 oversize valve guide hole in cylinder head
18, figure 11-3 64500 Gage - Plug, .010 oversize wvalve guide hole in evlinder head

20, figure 11-3 64511 Gage - Plug, .020 oversize valve guide hole in cylinder head

21, figure 11-3 84514 Gage - Plug, valve guide ID {Intake)
22, figure 11-3 64571 Gage - Plug, standard valve guide hole in cylinder head
23, Hgure 11-3 64583 Gage - Flat plug rejection, valve guide ID {Intake)
24, figure 11-3 64845 Puller - Valye guide
25, figure 11-3 B4678-2 Heamer - WValve guide hole in cylinder head, .005 oversize
26, figure 11-3 64678-3 Reamer - Valve guide hole in cylinder head, .010 oversize
27, figure 11-3 646784 Reamer - Valve guide hole in cylinder head, .020 oversize
28, figure 11-3 64684 Reamer - Valve guide ID (Intake)
29, figure 11-3 64714 Fixture - Valve gulde replacement
30, figure 11-3 64724 Gage - Flat plug rejection, valve guide ID (Exhaust)
31, figure 11-3 64725 Gage - Plug, valve guide ID, (Exhaust)
32, figure 11-3 64726 Reamer - Valve guide ID (Exhaust)
33, figure 11-3 64796 Drift - Installation, valve guide (Exhaust)
v ; - . — . !

C— I o vy e/

17,33 18, 19, 20, 22 21,31 23,30

m:":m“ e et s ——
25,26, 27 28, 32

-

Figure 11-3. (Cont.) Cylinder Overhaul Tools - Valve Guide Replacement Tools
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Section 11 LYCOMING ATRUCRAFT ENGINE OVERHAUL MANUAL

Overhaul Tools

TABLE X1 — HI <Cant.|
CYLINDER OVERHAUL TOOLS

Reference and
Figure Number Part Number Nomenclature

YALYE SEAT REPLACEMEMT TOOLS

34, figure 11-3 64516-1 Pilot - Valve seat removal {Intake)
a5, figure 11-3 64516-2 Pilot - Valve seat removal (Exhaust)
38, figure 11-3 64517 Holder - Counterbore, valve seat removal
a7, figure 11-3 64520 Fixture - Valve seat removal
38, flgure 11-3 64521 Drift - Replacement, valve seat (Exhaust)
39, figure 11-3 64692 Cutter - Valve seat removal (Intake)
40, figure 11-3 84684 Cutter - Valve seat removal (Exhaust)
41, figure 11-3 64695 Drift - Heplacement, valve seat (Intake)
42, figure 11-3 64786 Handle - Cutter, valve seat recess
43, figure 11-3 64788-1 Pilot - Valve seat recess cutter (Intake)
44, figure 11-3 B4788-2 Pilot - Valve seat recess cutter (Exhaust)
45, Hpure 11-3 647941 Cutter - Valve seat recess, intake {.010 oversize)
46, figure 11-3 64794 -2 Cutter - Valve seat recess, intake {,020 oversize)
47, figure 11-3 64794-3 Cutter - Valve seat recess, intake (.030 oversize)
48, figure 11-3 64785-1 Cutter -'Valve seat recess, exhaust (.010 oversize)
49, figure 11-3 647952 Cutter - Valve seat recess, exhaust (.020 oversize)
a0, figure 11-3 64795-3 Cutter - Valve seat recess, exhaust (.030 oversize!
'y i — —_—
; I e > ey T
34,35 38, 41
36
e Bl e sl

Eir:'_.k 45 to GO

Figure 11-3. (Cont.) Cylinder Overhaul Tools - Valve Seat Replacement Tools

TABLE X1 — 11 (Cent,)
CYLIMDER O¥ERHAUL TOOLS

Reference
Figure Number Part Number Nomenclature
YALYE ROCKER SHAFT BUSHING REFLACEMENT TOOLS
51, figure 11-3 64540 Fixture - Holding, valve rocker
52, figure 11-3 64541 Burnisher - Valve rocker bushing
53, figure 11-3 64613 Gage - Service rejection, valve rocker shaft bores
b4, figure 11-3 64810 Gage - Plug, rocker shaft bushing hole in cylinder head
55, figure 11-3 64811 Gage - Plug, 0.005 oversize rocker shaft bushing hole in cylinder
head
56, figure 11-3 645814 Drift - Removal, rocker shaft bushing
57, figure 11-3 64823 Gage - Plug, rocker shaft bushing ID
58, figure 11-3 4834 Drift - Installation, outer rocker shaft bushing
89, flgure 11-3 64825 Drift - Installation, inner rocker shaft bushing
76
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Overhaul Tools

TABLE X1 — 111 {Cont.!
CYLIMDER OVERHAUL TOOLS

Reference and
Figure Number

Part Number

Nomenclature

B0, figure 11-3
61, figure 11-3

62, figure 11-3

YaLYE ROCKER SHAFT EUSHIMG REPLACEMEMT TOOLS (Cont.|

64826
64838

64839

Reamer - Finigh, inner and outer rocker shaft bushing 1D
Reamer - Rocker shaft bughing hole in cylinder hole (0,005 over-
size}

Rea:iner - Rocker shaft bushing hole in cylinder head {0.010 over-
size

a0 v aan ]

23 54, 55, 57

B1, 62

Figure 11-3. (Cont.) Cylinder Overhaul Tools - Valve Rocker Shaft Bushing Replacement Tools

TABLE Xl — 1V

CRAMKCASE, CRAMKSHAFT, AMD RECIPROCATING PARTS TOOLS

Reference and

Figure Number Part Number Nomenclature
1, figure 11-4 64530 Gage - Parallelism and squareness of connecting rods
2, ligure 11-4 64535 Drift - Removal, connecting rod bushing
3, figure 11-4 64538 Drift - Replacement, connecting rod bushing
4, figure 11-4 64537 Gage - Flat plug rejecton, connecting rod bushing
5, figure 11-4 64545 Block - Vee, crankehaft run-out
6, figure 11-4 64648 Drift - Removal and replacement, crankpin journal sludge tubes
(C-360 only)
T, Hgure 11-4 64580 Burnisher - Connecting rod bushing
B, figure 11-4 B4587 Block - Replacement, connecting rod bushing
8, figure 11-4 64648 Driver - Crankpin oil tube {O-540 only)
10, figure 11-4 64690 Driver - Qil relief valve gleeve
11, figure 11-4 G4T6T Gage - Finigh ID, connecting rod bushing
12, figure 11-4 64770 Drift - Insfallation, oll plug
13, figure 11-4 684782 Puller - Slide hammer
14, figure 11-4 64864 Spreader - Roll pin, connecting rod bolt
15, figure 11-4 54866 Adapter - Puller, crankshaft sludge tube (O-540 only)
14, figure 11-4 64869 Puller - Removal and replacement, crankshalt flange bushing
17, figure 11-4 64872 Puller - Removaland replacement, counterwelght bushing in erank-
shaft
18, figure 11-4 64873 Fixture - Reaming counterweight bushing In crankshaft
18, figure 11-4 64874 Reamer - Counterweight bushing hole in crankshaft (0.000 oversize)
20, figure 11-4 G4BTS Reamer - Counterweight bushing hole in crankshaft (0.010 over size)
21, fgure 11-4 64876 Reamer - Counterweight bushing hole in crankshaft {0.020 oversize)
22, flgure 11-4 64892 Gage - Gap, counterweight retaining ring
23, figure 11-4 64806 Drift - Installation, expansion plug

T
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18, 20,21

Figure 11-4, Crankcase, Crankshaft, and Reciprocating Parts Tools
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Overhaul Tools

TABLE XI—Y¥
RUMN-IM TEST TOOLS

Reference and

Figure Number Part Number Nomenclature

1, figure 11-5 64612 Shroud - Cooling (O-380 only)
2, Iigure 11-5 64803 Club - Test

3, figure 11-5 64867 Shroud - Cooling (O-540 only)

Figure 11-5. Run-in Test Tools

T
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OVERHAUL SUPPLEMENT
Model Affected: 10-720-AlA

SECTION T

INTRODUCTION

1-1. The purpose of this overhaul supplement is to enable personnel to overhaul the I0-T20-A1A model Lycoming
aircratt engine. This supplement must be used in conjunction with Lycoming 0=360, 0-540 Overhaul Manual,

1-2. Some procedures outlined in the 0-540 overhaul mamal will also apply to the I0=-720-A1A model engine,
Therefore, except where specific differences are involved, this supplement will follow format of the O-360,
0-5400verhaul Manual. For example, the paragraph numbers in this supplement will correspond to the para-
graph numbers in basic O-360, 0=540 Overhaul Manual, Specific differences between the I0-720-A1A model
engine and the 0-540 model engine will be fully described, replacing original paragraph in basic manual. Modi-
fication and salvage procedures outlined in basic manual do not necessarily apply to the [0-T20-A1A model
engine. Figure numbers in this supplement will have no relationship to the basic manual. Section numbers in
this supplement will correspond 1o section numbers in basic manual,

Figure 1. Hight Side View - I0-720-A1A Model Engine




LYCOMING MODEL IC-720-A14A OVERHA UL SUPPLEMENT

SECTION I

DESCRIPTION

TYPE OF ENGINE

2-1, The Lycoming model I0-T20-A1A aireraft ongine s an elght cylinder, direct deive, wet surmp, fuel injected,

horizontally opposed, air-cooled model with rear mounted accessory drives and accessories. It incorporates 2
tuned induction system and dynafocal mounts, The total displacement of the cight eylinders is 722, 0 cubic inches,

2-2. CYLINDERS - All eylinders for the I0-720-A1A model engine employ nitride hardened steel barrels, and are

of the angle valve down exhausl construction. Sodium cooled exhaust valves with a one half inch stem diameter
are used in this engine along with bronze valve guides and austenitic chrome nickel steel valve seats. The seats
are shrunk into machined recesses in the evlinder head. Bocker bosses are so located as to allow for ansle
gxhanst push rods.

HOTE

The nitride hardened steel cyvlinder barrels are identified by
blue paint on cylinder head fing between the shroud tubes,
Nilride hardened steel cylinders require the use of chrome
plated piston rings.

The cylinders are numbered from {ront to rear of Lhe engine. Viewed from accessory end of engine, the [ront
cylinder on the left bank is No. 2, the fourth ovlinder on the left bank is No. 8, The front eylinder on the right
bank is Mo, 1 and the fourth eylinder on the right bank is No. 7. The engine firing order i 1-5-8-3-2-6-T-4.

2-3 thru 2-5, These paragraphs in basic manual also apply to [0-T20-A1A model engines.

2-6. CHRANKSHAFT - This paragraph in the basic manual also applies to the 10-720-A1A model engine will Lhe
exceplion that the "NOTE" at end of this paragraph should be disresarded.

2-6-A, CHANKSHAFT COUNTERWEIGHTS - The crankshaft is fitted with one 3.5 order, six 4th order and one
Gth order pendulum type counterweights as standard equipment,

2-7. CRANKCASE - This paragraph in basic manual also applies to 10-T720-A1A model engines with the following
exception, I0-T20-A1A engines are equipped with piston cooling oil squirts, These nozzles are self cleaning and
inoperative at low idling pressures of 25 psi and spring loaded feature prevents draining the oil galleries when
enginge is stopped,

NOTE

Due to line bore requirements of the crankease, if either halt
is damaged, the entire crankease must be replaced.

2=8. 5UMP - Information contained in this paragraph in the basic manual also applies to the I0=-720-A1A model
engines, except the following.

1. An air distribotion chamber for the tuned inlake svelem is mounted below the sump.
2. Disregard all indformalion in this paragraph pertaining to carburelors.
3. The oil sump contains an oll suclion screen.

2-9, CONNECTING RODS - Connecting rod caps are now secured to the rod with erimp bolls and nuts. See
Lycoming Service Instruction No: 1106 for Jull information.

2-10, PISTONS - I0-T20-A1A model engines employ four ring pistons, with all rings located above the piston
pin. All other information in this paragraph applies to I0-720-A1A model engines,

2-11 thru 2-16. Information contained in these paragraphs applies to I10-T20-A14A model engines.
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LYCOMING MODEL I0-T720-A1A OVERMAUL SUPPLEMENT

2-19. TNMDUCTION SYSTEM - I0-T20-A1A model engines employ a Bendix RSA-10AD1 fuel injection system,
This fuel injection system consists of the following parts;

L. The fuel injector asscrbly
2. Flow divider assembly
3. Air bleed nozzle assembly

The fuel injeclor assembly has three seclions consisting of Lhe airflow, the regulator and the fuel metering
gections, Their relationship is such that it is possible to embody these sections within the throttle hody casting,

The minimum fuel pressure requirement for this syslem is 14 psi. However, the system is relatively insen-
gitive to inlet pressure, Tn most Installalions a diaphragm type fuel pump will be employed.

Each new fuel injection system is identified with a specification plate attached to the throttle body. This plate
identifies the manufaclurer, unit serial number, model designation and parts 1ist and issue number to which the
unit wis manufactured.

DESCRIPTION AND PRINCIPLES OF OPERATION - The following description covers each section separately,
and is coordinated with the schematic diagram, Alr density 1s assumed to be maintained at a fixed value.

The HSA type fuel injection system is based on the principle of measuring air flow and vsing the airflow signal
in a stem lype regulator to convert the air foree into a fuel force. This fuel foree (fuel pressure dillerentiall,
when applied across the fuel metering section {jetting svstem), makes fuel flow proportional to air flow.

ATRFLOW SECTTON - The airflow seclion containg the throtile valve and venturi. The difference between
the venturi eptrance (impact) and throal pressures is a measurement of the air entering the engine. These
pressures are applied to an alr diaphragm to create a force across the diaphragm, This force is referred to
as "The Alr Metering Force'”, A change in power changes the airflow to the engine which will change the air
metering force.

HEGULATOR (STEM TYPE) SECTION - The regulator containg the aforementioned air diaphragm and a fuel
diaphragm. Fuel inlet pressure is applied to one side of the fuel diaphragm. The other side of the luel diaphragm
is exposed to fuel that has passed thru the metering jet (metered fuel pressure). The differential pressure across
the fuel diaphragm is referred Lo as "Fuel Metering Foree'.

Relalively high fuel melering forces are developed from the air metering forces because of diaphragm areas
selected, The alr metering force applied to the air diaphragm is transmitted thru the regulator stem and tends
to move the hall valve in the opening direction. The fuel metering force across Lhe fuel diaphragm acts to oppose
the alr metering force and tends to close the ball valve,

Because the air forees are very low in the idle range, a constant head idle spring is provided to maintain an
adequate fuel metering foree at low RPM. As the air metering force increases, the spring compresses until the
agpring retainer touches the air diaphragm and acts as a solid member,

The conatant effort spring produces a force which provides a smooth transfer from idle to low power eruise
operation. Whenever the air metering, fuel metering and spring lorces are balanced, the ball valve maintaing a
fixed position.

FUEL METERIMNG SECTION - This geclion incorporales an inlel fuel sirainer, a manual mixture control valve
and an idle valve, The idle valve is connected to the throttle valve by means of an external adjustable link. The
malin metering jet s incorporated in the passage belween inlet fuel presgure and metered fuel pressure, In some
cases (pocording to a parts list requirement) an enrichment jel is also located between these pressures. The
enrichment jet fuel channel is also uncovered by the idle valve at a pre-determined point to provide additional
fuel enrichment in the power range,

The muanual mixure contrel valve produces a full rich condition when the lever is against the rich stop, and a
progressively leaner mixlure as the lever is moved toward idle=cut=off. Both idle speed {closed throttle position)
and idle mixture {relationship between throttle position and idle valve position) may be readily adjusted externally
to meet Individual engine requirements,

FLOW DIVIDER - The low divider is mounted separately on the engine and is supplied with metered fuel
through an external line. On IO-720-A1A model engines, this flow divider is mounted between the fifth and sixth
crankcase fastening (standing at rear ol engine and looking forward) at the top center of the crankcase. Spring
pressure in conjunction with ambicnt alr pressure closes the flow divider valve when fuel pressure from Lhe
injector falls below approximately 2 psi. P
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As the valve opens the fuel is channeled from the central chamber into individual passages; each passaoe leads
lo & nozzle supply line for each cylinder Lo assure an even distribution of fuel at idle, As power demand is in-
creased above idle requirements, the flow divider valve fully opens and fuel to the engine becomes a function of
fuel pressure at the nozzles. Under idle-cul-off condilions, the loss of supply pressure permils the valve to close
and immedialely stop the flow of fuel to all eylinders resulting in o smooth shut=down.

ATR BLEED NOZZLE ASSEMBLIES - A sel of eight continuous flow air bleed nozzle asseémblies are incorpor-
atod in H=720-A1A model engines. Tuel leaves the flow divider assembly and flows through independent fuel lines
ta each nozzle,

Ambient air from around the engine is permitted to enler the air bleed in each nozzle through o screen, This
air assists in breaking up and atomizing the fuel during idle and pard theolile condilions, Tn addition, ambient alr
pressure equalizes the pressure at all the nozzles to eliminale Lhe adverse elfect of low manifold pressure ai idle
&0 Lhat the lines can be malntained full of fuel to provide good distribution and acceleration characteristics.

2-18. IGNITION SYSTEM - I0-720-A1A model engines employ a Bendix SBLN-T01 reiard breaker magneto on the
left side of the engine. A convenlional, single breaker S5LN-T05 magneto s employed in the right side of the
engine. The Bendixz 5-700 series of magnelos are designed for use on eight cylinder engines. The mapgneto avstem
consists of adual (retard) contact assembly magneto and a single contact assembly magneto, a starting vibrator,
a combination ignilion and starter switch, a high tension harness assembly, one transformer assembly mounted
to each magneto and two low lension lead assemblies, The starting vibralor is uwsed in conjunction with the retard
contact assembly magneto Lo provide necessary voltage al cranking speeds,

MAGNETO - The 5-700 series magneto is a self contained unit. Its rotor is of an & pobe design and turns on
two small bearings. The primary coil and lamination assembly consists of 8 coils connected in series and posi-
tioned in the housing around the rotor. An 8 lobe cam is secured lo the contact assembly end of the rotor shalt,
The rotor turns at one hall engine speed, thus 8 sparks are produced in 720° of engine erankshaft rotation.

The 8-T00 dual fretard) conlact assembly magneto incorporates a relard conlact assembly, The retard contact
is actuated by the same ecam as the muin contact and is 8o positioned that its points open a predelermined number
of degrees afler the main points open. A baltery operating starting vibrator used with this magneto provides
encugh voltage for slarting, regardless of enpine cranking speed. This voltage is in the form of a shower of sparke
rather than & single spark us is obtained from a magneto employing an impulse coupling, Suppression of contact
point arcing and conducted radio interference is accomplished by a feed thru type capacitor.

STARTING VIBRATOR - The starting vibrator for either a 12 ar 24 volt system is énclosed in small metal box
with u bracket to facilitate mounting. The basic starting vibrator contains a vibrator assembly whose function is to
supply interrupted hattery current to the magneto primary coil.

HARNESS AND LEAD ASSEMBLIES - Harness and lead assemblies are provided as a complete unil with maling
conneclors for both magnetos and an individual cable assembly for each of the 18 spark plugs. DBrackets and clamp
for mounling (o the engine arc provided,

The low lengion lead assemblies are used lo carry the low tension current, produced by the magneto, to the
transformer assembly which in turn produces the hipgh tension current. From the transformer assembly this high
tension current 1s carried back to the magneto thru one oullel in the harness nssembly and then is distributed by
the magneto distributor finger (o each individual spark plug outlel.

COMBINATION IGNITION AND STARTER SWITCH - The combination ignition and starter switeh used wilh
S5-T00 series magnetos is designed to control the ignition circuits of both magnetos. The switch has five positions
and ig aclualed by key or lever. Following are swilch positiona:

1. OFF - Both masnetos inoperative.

2. R - Right magneto operating. Left off.

4. L - Left magneto operating, Righl off,

4. BOTH - Both magnetos aperating.

3. BTART - Slarter solenoid is energized and vibrator is operating causing vibrator current to flow thru retard
contact assembly on left magneto while right magneto is grounded to prevent advanced ignition.

TRANSFORMERS - Only two transformers are required with the 8-700 series magnetos instead of the six used
in 8-600 series. Each magneto in 3-700 series have the transformer attached to the individual magneto. The basic
reagson for this series employing only lwo transformersd in place of six, is that current distribution s high tension.

2-19. ACCESEORY DRIVES - Drives are provided for the following accessories on 10-720-A1A model engines as
standard equipment, Starter, Generator, Tachomeler, and Fuel Pump. As optional equipment, drives may be
provided [or Vacuum Pump, Hydraunlic Pump and Propeller Governor.
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SECTION III

GENERAL OVERHAUL PROCEDURES

d-1. This paragraph in basic manual also applies to I0-T20-A1A model engines,
DISASSEMBLY

3-2 and 3-3, These paragraphs in basic manual also apply to the IO-T720-A1A model engine. MNote following para-
graph 3-3 in basic manual applies to I0O-T20-A1A model engine,

CLEANING

3=4 thru 3-10, Information conlained in these paragraphs of the basic 0-360, 0-540 overhaul manual also applics
to the I0=T20=Al4A model engine,

[INEPECTION

3-11 thru 3-20. Information contained in these puragraphs of the basic O-3680, O-540 overhanl manual also applies
Lo [0-T20-A1A model engines.

REPATR AND REPLACEMENT

3-21 thru 3-28, Information contained in these paragraphs of the basic 0-360, ©-540 overhaul manual also applies
to the I0-T20-A1A model engines. The one exception being as follows: All references to glossy black enamel
should read, engine grey enamel,

REASSEMEBLY

3=29 thru 3-31. Information conlained in these paragraphs in the basic 0-360, 0-540 overhaul mamal alsoe upplies
to I0-720-A1A model engines.

34-32. Add to arbitrary replacement of parts, All erankshaft counterweight bushings. These are the bushings
located in the lugs of Lhe crankshaft.

SECTION IV

IGNTTION EYSETEM

This section replaces in its entirety the "Ignition System' maintenance section of the basic O-360, O-540
overhaul manual.

4-1, For information concerning the maintenance procedures for 8- T00 series magnelos, consult applicable
Bendix Manufacturing Corporalion's publications.

4-2. MAGNETC TIMING = Check the unit for proper magnelo rolation before placing the unit on an engine. If
the magneto is of the correct rotation, turn magneto rotor shafl in direction of rotation until the timing mark on
the drive plate is approximately in alignment with an indent on drive end of mapgneto housing., One of the painted
lines on distributor finger and the painted line on the distributor block should also be in alipnmenl when viewed
through the opening marked "T" in the housing. When viewed from drive end of the magneto the painted line an
the right side of distributor finger, is for clockwise rotution, and the painted line on lelt side is for counter-
clockwize rotation, Magneto is now in oumber one eylinder advance firing position,

NOTE

The lines on distributor-finger and distributor block as described
above, are for reference only. Absolutely no adjustment of contact
point opening from Lhase marks shall be used as an indication of
proper internal magneto timing,
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4-3, Turn the engine crankshaft to number one cylinder full advance [iring position, Install the magneto on the
enpine and tighten the mounting clamps sufficiently to hold magneto in position and yet allow it to be rotated.

d-4, Conpect a timing light to switch wire (shielded capacitor wire) and to a good ground on the engine,

4-5. If the timing light is out (battery operated model) rotate the magneto housing in direction of its magnelao
rotation a few degrees until light comes on. Then turn slowly in opposite direction until lighl just goes out,
Socure the mapneto in this position.

4-6. Repeat procedure f0r other magneto using another timing lighl.

4-7. After bolh magnelos have been satisfactorily timed, leave the timing light wires conpected and re-check
Liming a5 previously described lo make cerlain both magnetos are set to fire simultanecusly, If the timing is
correct, both timing lights will be out, If the breaker points open too soon, rotate magneto in a clockwise
direction for right magnets, Turn magneto clockwise for lelt magneto, If the points open too late turn right
magneto counter=clockwise, and left masneto counter-clockwise, When it is cerlain both magnetos are gel Lo
fire together, remove timing lights and replace plugs.

WARNING

When timing retard breaker mugnetos Lo the engine, only the
main breaker points are timed. Never attempt to time retard
breaker points to the engine.

REASSEMBLY

4-8, TMARNESS ASSEMBLIES - Before installing harness on magnetos check all maling surfaces for cleanliness.
Spray entire face of the grommel with a light coal of Plastic Mold Bpray or equivalent. This will prevent the
prommet [rom sticking to the magnelo distributor block, Check the two or three exposed leads connected to the
distributor block for clearance hetween distributor block outlets. Install cover and tichten screws around cover
alternately so that the cover will seat squarely on the magneto.

4-9, Connect the high lension leads (short center leads) of harness assembly to the large connectors on trans-
former assemblies, Torgue Lhe coupling nuts to 96 to 120 in. s, torgque. Do not twist leads,

4-10, Connect harness assembly leads to proper engine spark plug. Secure harness assembly to engine using
clamps, bands and plates provided on leads, Avoid any location that may cause chafling. T it 1s necessary to
move any of the clamps use care not to damage leads when sliding clamps.

4-11., LEAT ASSEMBLIES - Assemble the small nut of the lead assemblies to harness cover outlets marked
"Coll”, Torgue these nuts to 25 to 30 in, Ibs, torque. Connect other end of leads 1o small terminal on trans-
former assemblies. Torque these nuts 72 to 96 in. lbs, torque. Care must be tuken not to twist leads. Lock
wire the two coupling nuts connected to the transformer azsemblies together alter torgueing nuts,

4-12. STARTING VIERATOR - See applicable airframe manufacturers publications for assembly of starling
vibrator. Avoid places of excessive heat, vibration, oil or grease.

WARNING

Do ot use gasoline or any other solvent for cleaning distribuler
bloclk. Solvent and/or gasoline will remove wax coating and possibly
cause electrical leakape.

4-11, ALTERFATOR - Allernalor repair and replacement should be carried out in conjunction with applicable
manufacturer's publications. However i the alternator pulley is worn and replacement is necessary, check the
applicable Lycoming parts catalogs for this pulley.
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SECTION V
ACCESSORY HOUSING
5-1._ Information in this paragraph in basic G-380, 0-540 overhaul manual also applies to I0-720-A1A model
engines,
DISASSEMELY
5-2 and 5-3. Disregard these paragraphs in basic 0-360, O-540 overhaul manual,
5-4, This paragraph in basic 0-360, 0-540 overhaul manual also applies to I0-720-A1 A model engines.

5=5 thru 5-7. Information contained in these paragraphs of 0-360, 0-540 basic overhaul manual also applies to
I0-T20-A1A model cngines.

CLEANING
5-8 and 3-8, These paragraphs in basic O-360, O-540 overhaul manual also apply to I0=-T20=-A1A model engines,
INSEPECTION

5-10 and 5-11. These paragraphs in basic 0-380, 0-540 overhaul manual also apply to TO-T20-A1A model
engines.

REPAIR AND REPLACEMENT
5-12. This paragraph in basic 0-360, 0-540 overhaul manual also applies o I0-T20-A1A model engines.
REASSEMEBLY
5-13 thru 5-20. These paragraphs also apply to the I0-720-A1A model engines.

5-21. ACCEBSORY HOUSING. Since I0-T720-AlA model engines employ an "AN" fuel pump drive, assemble as
follows:

1. Make certuin the fuel pump idler gear shaft is in place on Lhe inside of the accessory housing cover and is
secured with lwo 1/4-20 hex head screws and lock plate,

2, Place [uel pump idler pear on the idler shaft.
3. Install the thrust washer and retaining ring thal hold the idler gear in place on the shaft.

4, Make sure that a new oil seal has been inserted in the lachomeler drive shaft bore.

=1

Rolate the oil pump drive shaft so that the lobes on the shaft align with slots in the crankshaft gear,

. Apply a liberal coating ol proservative oil to the tachometer drive shaft and all other contaet surfaces such
as gear teeth and hub of left idler gear.

7. Carefully fit the accessory housing in place on the rear of e crankease, pulding the housing lrst over the
tachometer drive shalt and then on to the locating dowels.

8. Secure the housing in place with ten 1/4-20 x 15/16 hex head bolts and two 1/4-20 x 1-3/4 inch bolts,
Assemble all fastenings with plain washers and lock washers.

5-22. This puragruph in basic manual also applies to this I0-T20-ATA overhaul supplement.

5-23 thru 3-28, Disregard these paragraphs in the pasic O- 360, O-540 overhaul manual,

rl
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G-30. Hydraulic pump drives for TO-720-A1A model engines are supplied as an option. Tt the particular engine
has o hydraulic pump drive, the inlormation contained in this paragraph in basie 0-360, 0-540 overhaul manual
will apply. If the engine does nol have a hydraulic pump drive the paragraph may be disregarded.

5-31. Tnformation in this paragraph of basic 0-360, O-540 overhaul manual will also apply to this I0-T20-A14
model engine overhaul supplement,

SECTION VI

CYLINDERS, PISTONS AND VALVE TRAIN

f=1. The I0-T720-A1A model aircraft engine employs cylinders equipped with nitride hardened sleel barrels. The
nitrided barrels mav be identified by blue painl on cylinder head [ins betweon the shroud lubes. These cylinders
are of angle valve constructlion,

6-2. Information contained in these paragraphs of hasic O-360, 0-540 overhaul manual applies to this supplement.
6-3. This paragraph also applies to I0-T20-A14A model engines.

DISASSEMBLY
6-4. All information regarding primer lines contained in the basic 0-360, 0-540 overhaul manual should he
disregarded. Fuel injection lines and flow divider element should be disassembled from the engine at this time.
Fuel injection nozsles should be carefully examined for damapge at this time. Damaged nozzles should be
removed., However, if the nozrles are not damaped they should not be removed,
B-5. Information in this paragraph of 0-360, 0-540 overhaul manual also applies to this [0=-T20-AlA supplement
with the following exceptions: There are eight cylinder head oil drain tubes to be removed. Cylinders No. 3, 5.
B, 7. 8 have the sume size drain tubes,
8-6. Because lhe intake pipes lor TO-720-A1A model engines do not employ hose connections at the sump, this
information in basic manual mav be disregarded. However, all other information pertaining to removal, and
marking of the intake pipes should be accomplished,
fi=7. This paragraph applies to this I0-T20-A1A model engine overhaul supplement,

6-8 and -9, These paragraphs and the note in bagic O-360, 0-540 overhaul manual also apply to TO-T20=-A1A
model engines,

B-10. Information contained in this paragraph in the basic 0-360, 0-540 overhaul manual also applies Lo Lhis
10-T20-A1A overhaul supplement. Use eylinder base nut wrenehes, Lye. T/N's 64942 (172 inch) and 64543
[3/8 inch) lo remove hold down puis,

6-11, This paragraph in basic O-360, O-540 overhaul manual also applies to this I0-720-A1A overhaul
supplement,

'6-12, This paragraph in basic 0-360, 0-540 overhaul manual also applies to this I0-720-A1A overhaul
supplement. The firing order for 10-720-A1A model engines is 1-5-B-3-2-6-7-4,

6-13. This paragraph in basic 0O-360, O-540 overhaul manual also applies to this I0-T20-A1A overhaul
gupplemenl. The caulion al the end of this paragraph in basic manual is very important.

B-14., This paragraph also applies to I0-T20-A1A model engines, Use Lye, T/N 8T=-25 valve spring compressor.
The note at end of this paragraph in basic mamual ¢an be applied to I0-T20-A1A model engines.

6-15 and 6-16. These paragraphs in basic O-360, O-340 overhaul manual also apply to 10=-T20-A1A engines,
6-17 and 6-18B. These paragraphs in basic O-360, 0-540 overhaul manual also apply to 10-T20-A1A englnes,
CLEANING

B-19 and 8-20. These paragraphs apply to this 10-720-A1A model engine overhanl supplement.
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INSPECTION
f-21. This paragraph applies o this I0-T20-A1A model engine overhaul supplement,

A-22, Information contained in this paragraph in basic O-360, ©-540 overhaul manual will apply to 10-T20-A1A
model engines with the Tollowing exceplions:

Subdivision "c”' = The acceptance standards [or angle valve ovlinders with cracked fins are:
[. Fin adjacent to exhaust port flange

1. Stop drilling 3/16 inch diameter hole is permissible providing end of crack is at least 1/4 inch from
base metal,

2. Fin removal to reduce size of vibrating mass, is preferred providing
. Maximum removal is no more than one half the length of the fin.
b Maximum removal is Lo within 172 inch of base melal.
©. Mo sharp edges or urrs arc permitted.

d. Minimum fillet at root of removed portion of fin i=s 1/4 inch radius. Minimum corner radius
wl Lip of fin udjucent to removed portion is 172 inch radius,

II. Cracks in other fins are acceptable providing end of crack is at least 174 inch from base metal and
providing lin slabilizers are used,

Subdivision "h" - It 18 no longer considered feasible Lo elch localized areas of the eylinder head when it is
cugpected that a crack may exisl, Use one of the following non-destructive methods:

Drve Penetrant

Penetrant

HKeray

Electronic or other non-destructive mothods

e L RS

G-23. This parupgraph applies to this 10-T20-A1A overhanl supplement.

f-24 thru 6-30, Information contained in these parapraphs of basic 0-360, O-340 overhaul manual also applies to
this TO-T20-A1A model enging overhuul supplement with the following addilions:

CYLINDER INSPECTION - A general viseal inspection of the oylinder must be made paying particular attention
to the top two inches of the evlinder barrel. It is in this area that the top compression ring may cause barrel wear
at thal poinl where Lhe pislon reverses travel at the top of the stroke. This appears as a "wear step” which may be
removed as outlined later in this overhaul supplement,

Dimensional inspection the barrel must be made in the straight portion of the barrel below the starling point of
the chole, or at least two inches below the top of the barrel. Dimensional inspection is made with a dial Indicator
ag described in the basic O=360, 0=340 overhaul manual, The barrel limits for [0=-920-A1A model engines are
listed in Tuble T below, The maximum permissible taper and out-of-round condition of nitrided barrels is 0. 004
inch, Both maximum laper and out-of -round checks must be made in accordance with the instructions set forth
in basic 0-360, O-540 overhaul manual.,

TABLE I
Mig. Din . Mip. Max. Max. Ser. Allow.
I0-T720-A1A 5. 1245 5. 1260 5.1285
NOTE

No dimensional inspections are' {o be made in the top two inches
or choke arew of the cvlinder barrel.

f-31. This paragraph in basic manual also applies to this I0-720-A1A overhaul supplement plus the Iollowing
caution,

10
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CAUTION

The factory does nol recommend valve face and seat Lapping
for bwo regsons:

1. Valve tip failures due to weakening by clampiog action of
valve lapping equipment.

2, Contamination permitted Lo enter eritical cylinder conlact
areas which will creale an abnormal wear condition.

6-32 thru 6-34. These paragraphs in basic manual also apply to this I0-T20-ALA overhaul supplement.
REPAIR AND REPLACEMENT

=35 This paragraph in basic 0-360, 0-540 overhanl manual also applies to this I0-720-A1A model engine
overhaul supplement with the following addition:

CYLINDER PAINTING - The following procedure should be accomplished when repainting a cylinder:
1. Remove all old paint from the cylinder. A vapor degreaser is best suited for this purpose,
2. Mask off the following parts of the cylinder:

Rocker box section including rocker hox flange

Baoth valve ports and flunpes

Thermocouple hole

Spark plug holes

Rocler box drain tube hole

Push rod shroud lube holes

Valve rocker shafl cover llange

All olher exposed threaded surfaces in which paint may acoumulale,

FE e an o

3. Spray a very light coat of zine chromate primer (0 0005 inch maximum lhickness) on the eylinder flange.
If the correct amount of paint has been applied, the color of the paint will be green with a yellowish tint and
the metal will show through. If the painl is too thick, the paint will be a zinc chromate yellow.

NOTE

It is imperative that the paint thickness on the flange be held

1o 0. 0005 inch maximum, To measure the thickness of Lhe paint
layer, one of two methods must be used, A Tinsley thickness
page which incorporates a mapgnelic needle and is scaled in
tenths of thousundihs is the most satisfactory method, I0 this
type equipment is not avallable, use a micromeler to measure
the thickness of the [lange before and after painting, If the
paint is (oo thick, it must be removed and repainted.

4. Mask off the Mange arvea and proceed to paint the eylinder with an engine grey phthalate resin type paint,
properly thirned with Toluol or equivalent. Avoid painl "pockets' or “'runs',

5. Use a cloth dipped in paint thinner or equivalent to clean paint from all surfaces where paint may have
accidentally acewmulated.

6. The best finish will result if the cylinder is air dried for fifteen minutes and lhen baked in an oven until
completely dry,

B-36 thru §-41. These paragraphs in basic manual also apply Lo Lhis TO-T20-A1A supplement,

6-42 thru f-46. The informution in these parapraphs in basic manual is supplemented by one half inch slem dia~
meter exhaust valve guide Ltools.

ST-117 - Gage, Flal Plug Rejection, exhaust valve paide [D

64927 - Gage, Plug - Valve guide ID exhauast

B4928 - Gage, Plug - , 005"0/s valve guide hole in eylinder head exhaust
54929 - Gape, Plug - . 010”0/ s valve guide hple in cylinder head cxhaust
B4930 - Gape, Plug - . D20"0/s valve guide hole in evlinder head exhaust
54931 - Gage, Plug - . 030"0/ 5 valve puide hole in cylinder head exhaust
54940 - Gage, Plug - Sld. Valve guide hole In cylinder head exhaust

11
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B-4T7. This paragraph in basic manual also applies to this 10-T20-A1A overhaul supplement.

B-48 thru 6-51. Information in these paragraphs in bagic manual also applies to this 10-T20-Al4A overhaul
supplement with the following exceptions: The intake and exhaust valve seat measurements for 10-T20-A14

model engines are:

Seal, Intake Valve - Quler face diameter - 2. 344/2. 334 inches
Seat, Exhaust Valve - Outer face diameter 1. 826/1. 816 inches

Intake Valve Face - Specified width - . 093/, 074 inches
Exhaust Valve Face - Specified width - . 106/, 091 inches

$-52 thru §-38. These paragraphs in basic O-360, O-540 overhaul manual are replaced in their entirety by the
following information,

A new and simplified method for removing valve seals has been approved by the factory. This new method
eliminates counlerboring.

NOTE

It is also recommended that the new valve seat reconditioning
tools he used to insure o tighter valve seat fit with reduced seat
leakase.

VALVE SEAT REMOVAL - The procedure for removing valve seate without counterboring requires no special
tools except for one that mayv be fabricated, To make this tool, selecl a piece of 1/2 inch bar stock, [ifteen inches
long for a handle, and thread two inches of one end. Cut a round piece from a one and one half inch (1-172) thick
cellulose sponge, Be sure the outside diameter of the sponge s somewhal larger than the minor diameter of the
valve seat, aboutl 2-1/2 inches. Cut a hole in the center of the sponge large enough to fit over bar stock. Retain
the sponge on rod with one half inch muts and flat washers. It iz used for valve seat removal in the following
manner:

NOTE
While the cylinder is still cold, remove the valve guides by
employing valve puide puller, Lyc, T/N 8T-49, Do not heat
Lhe eylinder to remove guides.
1. Heat the cylinder to 6007 to 6507 F. in oven.
CAUTION

At no time is it permissible to use a torch to heat seat area
or any other loeal portion of the eylinder assembly.

2, Becure cylinder to a suitable holding fixture. Preferably Lyc. T/N 64696 for angle valve englnes.
3. Soak sponge end of tool in cold water,

4, Inserl sponge end of tool in valve seat and hold 1t squarely in position.

3. The valve seat will shrink and adhere to sponge surface, permitting removal from seat recess.
6. Proceed with valve seal replacement.

VALVE SEAT REPLACEMENT PROCEDURE - Following is correct procedure for replacing valve seats in
I0-T20-AlA model engines. See Lycoming Service Instruction No. 1082 for tool views,

1. Secure cylinder in valve seat replacement fixture, Lyc. T/N 64686 for angle valve engines.
2. Position lixture on drill press table.
3. Choose proper cutter (010, . 020, . 030 inch oversize), and proper pilol (STD,, . 005, 010, . 020, . 030

inch oversize for valve gulde hole in cylinder head)., Assemble the pilol through valve seat cutter and secure
by lightening nut at the top of the cutter,

#

12
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Seat Cutter Counterbore Culler Old Culler

Engine Intake Valve Mo, Sizes Filot Mo,
[O-T20-A1A T2212 ST-h1 2.281/2. 594 ST-66 F4933-1-2-3
el Cutter Counterbore Culler Old Cutter

Exhaust Valve Mo, Size Pilot Mo,
[x=T20=-A14 T894 ET-54 1.927/2. 230 ET-6T B4885-1=-2=3

4. Attuch the assembled pilot and cutter to the special length, tapered shank, driver Lye. TN 8T-62.
4, Altach special length, tapered shank, driver and the asscmbled cutter and pilot Lo the drill press spindle.
NOTE

If the culling of the valve seal recess is Lo be o hand operation,
azssemble hand drive adapter Lyc, T/N 8T-63 to that assembly
as desoribed in stop "47, 8T-63 incorporates a sguare 172 inch
socket drive for hand cutting purposes, and a through slot {o
permil use of a "T" handle,

. Position cutter assembly carelully inlo eylinder head and procesd 1o cul seal recess in cylinder head.
CAUTION
Be wvery carelul to remove no more metal [rom the bottom
of the recess than is absolutely necessary to elean up the

gurface.

7. Heat cylinder to 8007 ta 650°F., place a new valve seat on replacement drift, Lye. T/N's 8T-64 or 3T-65
([0-720-A1A maodel engines employ bolh - ST-64 for intake valve seal and ST-63 [or exhaust valve seat),

8. Drive valve seat to a firm seat by short sharp blows of a hammer on seat replacement drift handle,
9, When new seats have been installed, follow grinding procedures listed in basic overhaul manual,
6-59, This paragraph ulso applies to this [0-720-A1A overhaal supplement.
G- 60 thru 6-68, Information contained in these parapgraphs in the basic mamual also applies Lo Lhis supplementl,

fi-70. Information in the following paragraph replaces in ils entirety the information contained in paragraphs
G- T0 thru 6-77 in the basic O-360, O-540 overhaul manual.

REMOVAL OF CYLINDER BARREL GLAZE - If a nitrided steel barrel acquires a varnish or glaze on
cylinder wall surface, il cun be removed by means of 2 self contering hone {Snap=0On CF-60C, or CF-60CS or
cquivalent), Only skilled personnel should be permitted to perform this operalion, as an adequate cross-
hatching pattern must be maintained and a roughness of 15 to 25 micro inches adhered to, The proper stone
for glaze removal is a three inch long stone conforming to Micromatic Hone's C-180-K4-VEC-¥T or eqguivalent.
The operalor must employ 4 smooth up and down motion of the hone, which should be operating at 70 1o 75 RPM.
A adeguale pattern of eross hatehing should be achieved within 6 to 8 passes of the hone. Following is complele
procedure for removing glaze and follow up cleaning methods for nitrided eylinders.

WARNING
When nitrided evlinder barrels are honed to remove varnish
or glaze, they must be thoroughly cleaned after the honing is
completed. Abrasive in the cylinder or head, if not removed,
will ereate an abnormal wear condition and possible ring failure.
1. Fasten cylinder securely to a suituble holding fixture.

2. Remove any hard carbon deposils wilhin eylinder barrels and wipe oul barrel with CLEAN cloth,

4. Dip a elean cloth, string mop or equivalent in clean SAE 10 weight engine lubricating oil. Swab all cylinder
wull surfaces thoroughly with oil.

13
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VISUALLY CHECK AND BLEND OUT ANY RING WEAR
STEPS IN THIS AREA OF THE “CHOKE™

L]

2
EXAGGERATED VIEW JOF “CHOKE" IN /

CTLIHBEli BARREL ,-"""'.....

Ny

ABRASIVE BUILD UP IN
THIS RECESS MUST BE
REMOVED

& &'Wm

Figure 2. Dimensional Inspection - Nitrided Barrels
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4. Surface hone each eylinder using a mindmum of 6 to 8 passes over the glawed surlace, Employ hone and
stone types as previously discribed, Use a smooth up and down motion of the hone to achleve a good cross
hatch pattern on eylinder wall, Tone should be operating at 70 to 75 RPM.

[ =

5. Clean hone and stones thoroughly before inscrting them in another eylinder,
£, Repeat steps 3, 4 and 5 until all eylinders have been deglazed,

T. When deplazing procedure has been accomplished, wipe as much as possible of the abrasive build up [rom
cylinder wulls and recesses, Puy parlicular atlention lo the recess formed by top of cylinder barrel and
potlom of evlinder head, See fipure 2, Proceead Lo clean oyvlinder as follows:

a. Flush eylinder thoroughly with a hydro-carbon solvent (Varsol or equivalent), Use solvent under air
pressure,

L. The use of a soft bristle brush is recommended, in conjunction with flushing, to remove abrasive build-
up in difficull to resch areas, Do not use a wire brush.

. Al the conclusion of the firsl flushing operalion, wipe out cvlinder with a elean, white cloth, dipped in
BAE 10 engine lube. Examine the cloth carefully, under a light, for evidence of abrasive remaining in
oylinder, If abrasive is found on the cloth, repeat steps "a'" and "'b'.

CATUTION

One operation as described above may not be suflicient. It may
fuke s muany us three or four complele [lushing and wiping
operations o satisfaclorily clean abrasive from cylinder.

d. Particular attention must be paid, as previously mentioned, to that area (recess) lormed by the top of
the cylinder barrel and bottom of eylinder head, Figure 2. Fabricate u hooked tool Trom =oft wire or other
suitable material, and run the tool around in the recess to loosen build-up of abrasive, This operalion
must be performed each time the evlinder is flushed, Mo abrasive must remain in Lhis area,

g, The operator can only be cerlain thal all residual abrasive has been removed, when a perfectly clean
white cloth, dipped o SAE 10 engine lube, remains perfectly clean when eylinder is wiped,

I. When the above procedure shows that cylinder contains no remaining abrasive, and no further rework
is required, oil the eylinder thoroughly with SAE 50 engine lube or rusl preventive oil,

REWORK OF CYLINDER BARREL WEAR STEP AT TOP OR BOTTOM OF RING TRAVEL - To blend out ring
wedr Usteps” or ridpes in nilride hardened sleel eyvlinders also reguires excellent judgment on Lhe part of main-
tenance personnel, It is recommended thal only the most skilled personnel bo entrusted o remove ring wear
Usleps', The following procedure musl be accomplished for removal of ring wear steps.

CAUTION

Since wear steps generally oceur in localized areas at the top
and bottom of ring travel, a step with a depth of 0, 005 inch on
the entire diameter may be removed. No more than 0, 0025 inch
per side may be removed. If a nitrided steel barrel contains o
wear step exceading the above limils, Lhe cyvlinder must be
rebarreled or reconditioned by chrome plating.

1. Becure cylinder in suitable holding fixture.,

2. Employ a self centering hone as deseribed in procedure on barrel deglazing,

3. Use same slones as deseribedin barrel deplazing.

4. Operate hone at 70 to 75 BTM,

5. Using a smooth, steady up and down motion of the hone, blend oul ull ridges or "steps' until all sharp
cornerd have been removed,

6. Alter wear steps have been honed so thal, no sharp corners remain, the cvlinder must ke cleaned exactly
as described in deglazing paragraph.
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CATTION

It is important that both oylinder and head must be cleaned
until a perfectly clean white cloth dipped in SAE 10 engine
lube, remains unsoiled when it is rubbed over cylinder wall
surfaces, DO NOT USE GASOLINE OR KEROSENE Lo clean
eylinders afler deglazing. Solvents of this type will not
remove abrasive grit from cvlinder walls, After cleaning,
oil eylinder walls wilh SAF 50 or heavy rust preventive oil.

RECONDITIONING OF NITRIDE HARDENED STERL CYLINDERS WOHRN BEYOND SERVICE LIMITS -« When o
nitrided barrel has worn beyond service limits, it can be recondilioned by having one of Lycoming's approved
chrome plating facilities recondilion the cylinder, or they can be returned to the factory for re-barreling,

For all owners and/or operators who wish to return present eylinders to service, the following information
is submilled:

1. Follow the applicable instruections in the basic 0-360, 0-540 vverhaul manuul for reconditivning eylinders
by chrome plating, No cvlinder which is to be reconditioned by chrome plating cun be ground more than 0. 015
inch over standard bore diameler. No more than 0, 0075 inch may be removed from each side,

2. Grind JO-T20-A1A model engine eylinders to 5. 140 inches or less,

3. The cylinders must then be returned to standard bore diameter by porous channel type chrome plating
process, This must be accomplished by the lactory or at any one of the factory approved facilities listed in
Lycoming Service Instruction Mo, 1054,

4. Pistons used in nitrided evlinders which pass inspection may be used in chromed cvlinders.
CAUTION

Do not torget to replace the chrome plated piston rings used

in nitride hardened steel barrels with plain piston rings when
going to chromed cylinders. Under no ecircumstances should
chrome piston rings be employed in a chrome cylinder, When
nitrided eylinders have been reconditioned by chrome plating,
the color identification on eylinder head fing between the shroud
lubes must be changed from blue to orange.

REASSEEMBLY

6-T78 lhru 6-84, Information contained in these paragraphs in the basic O=-360, ©0-540 overhaul manual will also
apply to this TO-T20-A1A model engine overhaul supplement wilth the following exception: T0-720-A14A model
engines cmploy a four ring pislon, all rings located above the plston pin.

NOTE

Valve stems af both inlake and exhaust valves, plus the tips
of both valves should be pre-lubricated with Texaco "Molytex
O lubricant or the equivalenl. Valve pguide ID should receive
pre-lubrication as above,

B-85 thro 6=89. Information in these paragraphs in basic O=360, 0=540 overhaul manual also applies to this
[0-T20-A1A model englne overhaul supplement with the following exceptions,

L. "Hote" following paragraph 6-88, I0-T20-A1A model engines employ aluminum piston pin plugs. However,
if the cylinder barrel has been reconditioned by chrome plating, use alumimim bronze piston pin plugs,

2, Paragraph 6-89, TO-T20-A1A model engines employ a lour ring piston, I0-T20-A14 model engines are
eipht cylinder engines.

6-00. This paragraph also applies to this [0-T20-A1A overhaul supplement,
6-91. TIGHTENING CYLINDER BASE NUTE TO PROPER TORQUE. Use suitable eylinder base nul wrenches
(Lycoming T/N 64942, 64043) and o suitable torgue handle. Torque wrenches employing a hydraulic prin-

ciple are not recommended. Torgue wrenches emploving the flexible beam design with a pivoled or [loating
handle and a sensory signaling device are preferred,
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Torque wrenches employing a dial indicator are also acceptable. The capacity of the wrench must be 20% greater
than the torque required to tighten the nut. The sequence for tightening the nuts must be followed exactly as out-
lined in this supplement. This procedure will give uniform stress on the thru-studs, equalized bearing crush and
even pressures on the crankease halves at the main bearing locations, Two separate passes are required to
tighten the nuts, plus a third pass to check torgue, In addition all the requirements set forth in Lycoming Service
Bulletin Mo, 272A must be adhered to.

NOTE

Before installing eylinder hold-down nuts, lubricate crank-
cagse through stud threads with any one of the following four
lubricants or combination of lubricants:

0% SAE 50W engine oil and 10% STP

Parker Thread Lube

SAE 30 engine oil

G0% SAE 30W engine oil and 40% Parker Thread Lube

[FS T N

When a cylinder is to be assembled to the engine, accomplish the following procedure:

1. As each cylinder is installed, lighten the 3/8 inch cylinder base nuts to 200 in. lbs. torque, using sequence
shown in fipure 3,

2, After the cylinders have been installed, tiphien the 1/2 inch hold down nuts to 300 in. lbs, torque. The
sequence of tightening the nuts is shown in ligure 3. The sequence of tightening the cylinders is as follows:

First = Tighten 1/2 inch nuts on No. 4 cylinder
Second Tighten 1/2 inch nuts on Mo, 5 cyvlinder
Third - Tighten 1/2 inch nuts on No. & cylinder’

I

Fourth - Tighten 1/2 inch nuts on No. 3 eylinder
Fifth - Tighlen 1/2 inch nuts on No. 2 eylinder
Sixth - Tighten 1/2 inch nuts on Mo, 7 cylinder
Sewventh - Tighten 1/2 inch muis on Mo, B eylinder

Eighth - Tighten 1/2 inch nuts on Mo, 1 eylinder

4. Check clearance between cylinder base hold-down plates and the eylinder barrel with an 0. 010 inch feeler
gage, If 0,010 inch elearance is not obtained, loosen the nuts, shift hold-down plates away from the cylinder
barrel and repeal steps 1" and 2",

4, Repeat the tightening sequence as previously described, tightening all 3/8 inch nuts to 300 in, lbs. torque
and all 1,2 inch nuts to 600 inch. Ibs. torque. Be certain all note are tiphiened in exact sequence stated,

5, Recheck clearance between hold-down plates and evlinder barrel. H 0. 010 inch clearance is not obtained,
loosen nuts and repeat steps 1, 2, 3 and 4,

6. During the final tightening procedure, bearing crush or crankcase shift may have occurred, relieving Lthe
load on cerlain of the 1/2 inch stud nuts, Therefore as a final check, repeat step "4 lo determine if all 1/2
inch eylinder base nuts are tightened to 600 in. lbs. torgque. This may be done by holding the wrench on each
nut for about five seconds at 600 in. lbs. I the nut does not turn, it may be presumed Lo be tightened to the

proper torgue,
Dﬂ-dat{
g i

L ;

6-92. Apply lock wire as shown in figure 4.

Y

C

Figurc 3. Proper Sequence of Tighiening Cylinder Figure 4. Proper Method of Lock Wiring Cylinder
Base Muts Base Muts
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CATTION

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

6-93 thru 6-100. Information contained in these paragraphs in basic manual also applies to this 10-T20-A1A
overhaul supplement with the following exceptions:

1. Paragraph 6-98. I0-720-A1A valve clearance is 0, 068 to 0. 080 inch,

2. Paragraph 6-98. Later push rod assemblies have Lyc. P/N's gtched on rod.

4. Paragraph 6-93. Engine liring order for [0-T720-A1A model engines is 1-53-8-3-3-6-7-4,
4. Paragraph 6-100. Torque value for rocker box cover screws is 35 inch pounds torgque.

G-101 thru 6-104. The information contained in these paragraphs in basic 0-360, O-540 overhaul manual also
applies to this I0-T20-A1A overhaul supplement with the following exception:

Paragraph 6-104. Information regarding priming system should be disregarded. Fuel injection lines should

be secured to flow divider and nozzles with applicable clamps, clips, ete. as described in Seetion VIO of this
overhaul supplement. .

SECTION VIO
CRANKCASE, CRANKSHAFT AND RECIPROCATING PARTS
7-1 thru 7-6. Information in these paragraphs in basic 0-360, 0-540 overhaul manual will also apply to this
10-T20-A1A overhaul supplement with the following excaption:

Paragraph 7=3. These I0-720-AlA model engines may employ an alternator. The alternator bracket is
removed in this case.

Paragraph 7-4. Factory manufactured engines will have a cover assembled over propeller povernor drive,
The propeller governor is optional equipment on these englnes,

DISASSEMELY
T-T7 thru 7-8. These paragraphs also apply to this [0-720-A1A model engine overhaul supplement.
7-9. The propeller governor drive is optional on I0-720-A1A model engines.

T-10 thru 7-15. Information contained in these paragraphs in basic O-360, 0-540 overhaul manual also applies
to this I0-T20-A1A vverhaul supplement.,

T-16. This paragraph also applies to this [0-T720-A1A overhaul supplement except that some front crankshaft oil
goals will not have the parter spring.

7-1%. This paragraph also applies lo this I0-720-A1A overhaul supplement except that flange bushing removal
tool must be specified, on order, as Lyc. TVN 8T-115 to remove flange bushings from 10-T20-A14 model engine
crankshafts.
7-18. This paragraph also applies to this [0-T20-A1A model engine overhaul supplement.
7-19 thru 7-20. Information in these paragraphs also applies to this I0-T20-AlA engine overhaul supplement
except that 10-720-A1A enpines employ eight sludge tubes in the crankshaft. Use Lyc. T/N 8T-116 to replace
sludpe tubes.

CLEANING

T-21. This paragraph and the "Caution" al end of paragraph also apply to this supplement.
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INSPECTION
7-22 thru 7-26, These parapgraphs in basic manual also apply to this I0-T20-A1A enpine overhaul supplement

T-27. Information in this paragraph in basic 0-360, 0-540 overhaul mamal applies to this IO-T20-A1A model
engine supplement, with the following exceptions:

Wilh the erankshafl mounted on numbers 2 and 8 main journals, maximum run-out for No. 1 journal is
002 inch.

e

With the crankshaft mounted on numbers 2 and 4 main journals, maximum rn-out for Mo, 3 journal is
003 inch.

o

With the crankshaft mounted on numbers 3 and § main journals, maximum run-out for No. 4 journal is
(03 inch.

et

4, Wilh the crankshaft mounied on numbers 4 and 6 main journals, mazimum run-out for No. § journal is
0. 003 Inch.

5. With the crankshaft mounted on numbers 2 and & main journals, maxirmum run-out for numbers 3, 4 and
5 main journals is 0. 005 inch,

All other dimensions in paragraph 7-27 in basic 0-360, O-650 overhaul mamial are also applicable to
10-T20=-414 model engine crankshafis.

7-28. This paragraph in basic mamal alsc applies to this I0-T20-A1A model enpine supplement.

T-29. Disregard this paragraph in bagic manual. All counterweight roller bushings in crankshaft lugs MUST be
replaced at overhaul,

7-30 thru ¥-34. Information contained in these paragraphs In basic O=-360, O0-540 overhaul manual will also apply
to this I0=-T20-A1A overhaul supplement,

REPAIR AND REPLACEMENT

7-35 thru 7-41. The information contained in these parapgraphs of basic 0-360, O-540 overhaul manual will also
apply to this TO-T20-A1A overhaul supplement.

CATUTION

Crankshafts that are reground, must be renitrided. It is
recommended that the crankshaft be returned to the factory
for renitriding. Also, no attempt should be made to remove
nil transfer tubes or the propeller oil tube from the crank-
ghali. If, for any reason, these lubes must be replaced, the
crankshaft should e returned to Lyeoming [or their removal
and replacement.

T-42 thru 7-45. Information contained in these paragraphs in the basic 0-360, O0-540 overhaul manual will also

apply to this I0-T20- ALA overhaul supplement, However, see figure 3 for applicable flange straightening dimen-

sions.

7-46 thru 7-50. These paragraphs in basic 0-360, 0-540 overhaul manual also apply to this 10-720-A14 over-

haul supplement., However, it {s now necessary to replace ALL erankshalt counterweight bushings at overhaul.

These bushings are located in the crankshalt lugs.

7-51 thru 7-60. These naragraphs in basic overhaul manual also apply to this I0-T20-A1A overhaul supplement.
REASSEMBLY

7-61 thru 7-656. Information in these paragraphs in basic O-360, O-540 overhaul manual will also apply to this
I0-T20-A1A overhaul supplement with the following exceptions:

Paragraph 7-62. Use Lycoming T/N 8T-118 for sludge tube replacement for 10-720-AlA model engines,

Paragraph 7-63. This paragraph will not apply to I0-720-AlA model engines. However, the note at the end
of this paragraph does apply to I0-720-A1A engines.
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Figure 5. Applicuble Flange Straightening Dimensions - 10-T20-A1A Cranksharft

Paragraph 7-64, Disregard this paragraph in basle manual.

Paragraph 7-63. Proper tool to replace flange bushings in 10-720-A1A model engine crankshaflls in Lycoming

T/ 5T-113,

T-66 and 7-67. Information in this I0-T20-A1A overhaul supplement replaces in thelr entirety paragraphs 7-66
and 7-67 in bagic 0-360, 0-540 overhanl manual. To replace front crankshaft oil seal at overhaul the following
procedures must be accomplished,

20

L. Inspect erankshaft sealing surfaces for nicks and/or scratches.
CATTTION

Use exireme caution not to serateh the crankshalt sealing
gurface. Any nicks or seratches in this ares will allow seal

to leak, To remove any nicks or seratches from the crank-
shalt journal, the crankshaft must be removed from the engine
and polished on a lathe, The crankshaft must be kept turning
during this operation as no longitudinal lines are permitted.

2. Clean oil seal recess in crankease and the crankshafl sealing surfaces of all foreign matier,
NOTE

Should deposits of cement remain in the crankease seal
recess, or on the crankshaft sealing surface, following
degreasing, methylethvlketone or equivalent applied with
a swabh will remove these deposits,

3. When the crankshall vil seal employing a garter spring is used, place the spring around the crankshaft,
bringing the two ends together, and insert the pointed end of the spring firmly ingside the open end, and turn

in a clockwise direction to tighten, Make certain that the pointed end is firmly inside the coils of the open end.

The spring should now be a continuous circle around the crankshaft with no kinks or twists. {If the seal being
employed does not have a garter spring, this step is not required. )

4. Apply a thin film of Lubrike M-8 grease, or equivalent, on the sealing surface of the seul and around the
crankshall al lhe sealing surface. This step is applicable 1o seals with or without gzarler spring.

5. Apply a fairly liberal [lm of Lubrike M-6 grease between the split in the seal. Thia step is applicable to
seals with or without gavter spring.

. Slip the seal around the crankshaft ahead of the spring. The sealing lip of the seal should be toward the
erankease recess. If the seal employs a garler spring, work the spring into position in the groove provided
in the rear side of the seal.
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NOTE

Asgembly will be easier if the scal is slipped on the crank-
shalt before placing erankshaft in crankease,

7. Using a cloth dipped in a grease solvent {alcohol, gasoline, ele.), clean any residual grease film from the
putside diameter of the seal, and the entire circumference of oil seal recess in the crankease, Tt has been
found Lhat treatmoent of this sort will permit the cement to adhere to the seal and crankease with greater
tenacity. This stop is of the utmost importance for proper seal installation, Now place Goodyear Pliobond
20 Cement (or equivalent) in the seal recess of BOTH crankcase halves,

8, Place the erankshaft in the left crankease half with the seal in its recess so the split will be at the one
o'clock position. Mow install right erankease half in place., Work the seal for final seating by using both hands,
starting opposite the gap and working towards gap. See Lycoming Service Instruetion No. 1010B for views of
seal installation.

7-68 thru 7-T0 [nformalion contained in these paragraphs in basic 0=360, 0-340 overhaul manual also applies to
this [0-T20-A1A overhaul supplement with the following exceptions:

1. Paragraph 7-89, Use Lycoming TV/N 8T-116 for sludge tube installation.
2. Paragraph 7-70. There are no available oversize counlerwelight washers on I0-720-A1A model engines.

%, Paragraph 7-70. Counterweight installation is performed the same way as described in basic O=-360, O-540
pverhaul manual however different order counterweights are employed. Following is installation order for
crankshall counterweights on I0-720-A1A model engines;

a. The front two crankshatt lugs have two fourth order counterweights and rollers installed,

b. Second set of lugs employ one fourth order and one three and one half order counterweighl and roller
assemblies,

¢. Third set of lugs (from front of crankshaft) employ one fourth order and one fifth arder counterweight
and roller assemblies,

d. The fourth set of crankshaft lugs (from front of crankshaft) employ two fourth order counterweight and
raller combinations.

4, Disregard "NOTE' at end of paragraph 7- 70 in basic manuoal.
T=T1. This paragraph also applies to this 10-T20-A1A overhaul supplement.

T-72 thru 7-77. Informalion contained in these paragraphs in basic 0-360, 0-540 overhaul manual also applies
to this I0-T20-A14 overhaul supplement,

7-78. Information in this supplement supersedes in its entirety paragraph 7-78 of the basic manual. The method
of installing connecting rod bolts and nuts for 10-T720-A1A model engines is as follows:

1. A new simplified bolt and nut combination that provides a positive means of locking al any degree of nut
rotation has been designed for connecting rod application in Lycoming aircraft engines,

2. The new connecting rod bolt shown in Lycoming Service Instruction No. 1106 is characterized by flat areas
formed at the threaded end, After the nut has been tightened, these flals serve as a lock when the top integral
gleeve of the nut is crimped or pressed against them.

3. The procedure for tightening the new nuis is the same as for conventional nuts except in place of using
cotter or roll ping for safely purposes, simply crimp the slecve section of the nut against the flats on the end
of the bolt.

4, Although any heavy pliers may be used to crimp the sleeve of the nut to the flats of the bolt, a good Lighl
crimp is difficult to achieve with a conventional pivot action tool. Also, the wall section of the nul is apt to

rupture if the jaws of the tool do not press evenly. A modified 8-1/2 inch "Pliewrench” is quite satisfactory
for crimping the nut. This tool is available from Lycoming under Lycoming TSN 8T-78

5. Special tools are nol required for removal of erimp lock nuts. Usually a force on Lhe wrench sufficient to

loosen the nut is enough to open the erimped wall and permit removal. Crimped nuts and connecting rod bolts
should not be reused.
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NOTE
Tighlening lorgque limits and stretch limits have not been changed.

T-T9 thru 7-82. Information contained in these paragraphs of the basic O-360, 0-540 overhanl manual will also
apply to this I0-T720-A1A overbaul supplement.,

7-83 thru 7T-87. Information in these paragraphs of basic 0-360, 0-540 overhaul manual will also apply to this
I0-T20-A1A overhaul supplement with the following exceptions:

Paragraph T-B5. Use Texaco Molytex "0 or equivalent to pre-lubricate the cam face of the hydraulic tappet
hody,

Paragraph T-86. Pre-lubricate the cam lobes and bearing surfaces of the camshalt with Texaco Molytex "0
or equivalent.

Paragraph T-87, Bear in mind that the I0-T20-AlA model engine boing an eight eylinder engine, Lhere are
eight connecting rods employved.

T=88. Information in this paragraph in basic O-360, O-540 overhaul manual also applies {o this I0-720- A1A
overhaul supplement. See figure 7-14 in basic mamal for end clearance grinding if reguired.

T-89. This paragraph in basic munweal also applies to this overhaul supplement.

T-00 and T-91. These paragraphs and the "NOTE" at end of paragraph 7-91 in basic O-360, O-540 overhaul
manual also will apply to this [O-%20-A1A overhaul supplement,

T-01A. After crunkshaft, crankshaft seal, ete. have been aseembled, and the crankease halves propoerly fastened,
instull one half of the crankshaft oil seal retaining plate, Lyc. PN 74113, by placing in position and securing
three (3) Lye, B/ STD-1910 hex head screws and three (3) STD-160 lock washers with internal teeth. Then place
the remaining half of the crankshafl oil geal retaining plate in position, and secure in the same manner as des-
cribed for the first half.

T-92 thru 7-96. Information in these paragraphs in basic O-360, O-540 overbaul mamual also applies to this
I0=-T20=A1A overhaul supplement with the Tollowing exceptions:

1. Parapgraph 7-92. Lifting straps for 10-T20-AlA model engines are installed on fourlh crankcease [astening
from the rear of Lhe engine and the fourth erankease fastening from the front of the engine,

2. Parapgraph 7-93. Two mounting brackets are involved if the particular engine employvs a gonerator. If the
engine employs an alternator, only one mounting bracket is necessary.

3. Paragraph T=-93. I the particular engine employs an alternator the following parts are assembled on the
unused generator pad:

a. Install lock plate, Lycoming P/N T3383, with a 5716 inch x 1 inch spacing holt. -
b. Secure lock plale with two (2) 8/16 inch -18 x 1 inr:h long bolls, Lycoming TYN STD-1902.

c. Assemble oll seal ring, Lycoming P/YN STD=-1002, on each bolt described above, along with Lycnming
P/N 8TD-1727 plain washers,

4, Paragraph T-94. This paragraph is not applicable when an alternator is employed.

5. Paragraph T-95. Disregard all information which applics to O-360 engines,

6. Paragraph T-96. When an alternator is employved on a particular engine, a fan and baffle assembly must
also be installed. Parts involved in this assembly are one 1) pulley, allernalor Lycoming P/N T4863 and one
(1) fan and baflle assembly, Lycoming P/N T4878. Also include in this system a 12 volt voltage regulator
Lycoming P/N 74291 and an over vollage relay, 12 voll, Lycoming P/N 74661,

T-8%7. Pay particular attention the the "NOTE™ at the end af this paragraph in basic 0=360, 0-540 overhaul
manual, as the [0-T720-A1A model engines do employ dynafocal mounts.

7-898. See figure 6 for the proper sequence of tightening the peripheral cranicase fastenings for I0=T720-A1A
model engines.
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Figure 6. Proper Peripheral Crankcase Fastening, Tightening Recommendations
7-89 and T-100. Information contained in these paragraphs in basic 0-360, 0-5340 overhaul manual will also
apply to this I0-T20-A1A overhaul supplement. The "NOTE™ at the end of paragraph 7-100 ig also applicable
to I0-T20-A1A model engines.
T-101 to T-103. Disregard these paragraphs in basic O-360, O-540 overhaul manual.

T-104 thru 7-107. These paragraphs in basic O-360, 0-5340 overhaul manual will apply to this I0-T20-A1A model
engine overhaul supplement. Checlt that backlash belween camshafl pear and erankshalt ldler pear should not be
less than 0. 004 inch nor more than 0. 020 inch. The same is true for the backlash between the crankshaft idler
gear and crankshafl pear, and the erankshaft idler gear and magneto gear,

T=-108. This paragraph in basic 0-360, 0-540 overhaul manual also applies to this 10-720=-A1A engine overhaul
supple ment.

T-109, Disregard this paragraph in basic manmual.

7-110. The oil level gage tube on I0-720-A1A model engines is assembled on the right hand side of crankcase
{standing at rear of engine looking forward) between cylinders numbers 5 and 7.

T-111 thru 7-113. Information pertaining to generator listed in these paragraphs in basic 0-360, O-540 overhaul
mamaal will also apply to I0-T20-AlA model engines, However, see paragraphs 7-92 thru 7-96 of this overhaul
supplement for installation of alternator and aceessories.

7-114. This paragraph in basic 0-360, 0-540 overhaul manual also applies to this supplement.

7-115. Digregard this paragraph in basic 0-360, 0-540 overhaul manual.
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SECTTION VIO

OIL SUMP AND INDUCTION SYSTEM

This section of this 10-720-A1A overhaul supplement will replace in its entivety Section VIII of the basic
0-360, 0-540 overhaul manual, Paragraphs in this supplement for Section VI, will therefore be in numerical
order and will be preceded by paragraph titles, Section VI of this overhaul supplement will be divided inio two
parts: Part T will describe overhaul procedures to the sump. Part II will describe overhaul procedures to the
induction system,

PART I
DISASSEMBLY

8-1, INTAEKE PIPE REMOVAL, When Lhe intuke pipes are removed from engine, it would be well to mark the
pipes g0 thal they may be reassembled in the exacl place of removal. These pipes are malched in length and
diameter for engine luned induction, and therefore should be replaced at loeation of removal.

g6-2. BUMP DISASSEMBLY. Bemove the sump from the engine following the removal of the eylinders as described
in Section VI of this overhaul supplement. Remove the fuel injecior throttle body. Then remove the 174 inch bolls
and mits from the periphery of Lhe sump. Remove sump and discard the paskel,

8-3. Mo further disassembly of the sump is required bevond the removal of any loose or damaged studs or intake
pipe connections,

CLEANING
B-4, Clean Lhe sump in accordance with Section TIT of the basic O-360, O-540 overhaul manual,

INEPECTION
8-5, Inspect the sump in aceordance with Section III of basie 0-360, 0-340 overhaul manual,

REPAIR AND REPLACEMENT

8-8. Hepair and/or replace any damaged paris of the sump assembly in accordance with instruetions listed in
Section I of the basic O=-360, 0-540 overhaul manual. In the event any of the intake pipe connections are loose
or darmnaged, remote the defoctive connection by collapsing it with a suitable tool and install a new connection,

REASSEEMBLY

g-T. Check the basic O-360, O-540 overhaul mamal for full description of sump -reasaeml}]y. Disregard any
informarion pertaining o a carburetor in basic mamal,

PART II
DNDUCTION SYSTEM
CLEANING
B-8. AIR FLOW SECTTOM. The fuel injector assembly should be inspected and the fuel inlet sereen or strainer
should be removed and cleaned. Clean the strainer in unleaded pasoline, or Varsol cleaning fluid, Damaged
slrainer "0 rings should be roplaced al this time, Install fuel strainer, and secure with lock wire.

INEPECTION

-9, FUEL METERING SECTION, The fuel injector shoulll be checked, in conjunction with all injector fuel lines
for evidences of fuel leakape.

8-10. Check tightness and lock wiring of all nuts apd screws which fasten injector to the engine. Check all fuel
lines for tightness and evidence of leakage, A slight fuel stain adjacent to the air bleed nozzles is not cause for
concern. Check the throftle and mixture control rods and levers for tighiness and lock wiring,
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8-11. FIELD ADJUSTMENTS. The idle speed and mizture adjustment is accomplished as [ollows:

1. Check mapnetos for "mag drop”. If "mag drop” is normal, proceed with idle adjustment. Close Lhroitle
to idle (approximately 830 RPM). If the RPM changes appreciably afler making idle mixture adjustment
during the succeeding steps, readjust the idle speed to desired RPM.

2. When the idling speed has been stabilized, move cockpil mixture control lever with a smooth, steady pull,
into the idle-cut-off position and observe the tachometer for any change during leaning out process. Caution
must be exercised to return the mixture control to the full-rich position before the RPM can drop to a point
where the engine culs out. An increase in RPM while leaning out indicates the idle mixture is too rich. An
immediate decrease in BPM (if nol preceded by a momentary increase) indicates that the idle mixture is Loo
lean.

3. The typical idle seiling should fall between a setting that is rich enough to provide satisfactory acceleration
under all conditions and lean enough to prevent spark fouling and/or rough operation. A rise of 25 - 50 HPM
will usually satisfv both of these conditions,

4, If step 2" indicates that the idle adjustment is too rich or loo lean, turn the idle mixture adjusting
mechanism one or two notches in the direction required for correction, and check the new position exactly
as in step 2. Make any additional adjustments necessary,

5, Hach time an adjustment is changed, clear engine by running it up to approximately 2000 RPM before
making mixture check.

8-12. IDLE MIXTURE ADJUSTMENT. The idle mixture adjustment for Bendix REA-10AD1 fuel injection syslem
as installed on I0-T20-A1A model engines, is performed as followa:

1. The actual idle mixture adjustment is made by lengthening (more rich) or shortening (more lean} of the

linkage between the throttle lever and idle valve lever. The center screw assembly has right hand threads on
both ends but one end has a 10-24 thread and the other a 10-32 thread. For easy reference, consider only the
coarse thread end, When it is turned out of its block, the linkage is shortened and a leaner mixture provided.

2. A major adjustment is provided when the center screw bottoms out on either of the blocks. If the idle
adjustment is nearly salisfactory, measure the distance between the two blocks. Disconnect the spring from
the most accessible linkage pin and remove the pin, Turn the block and the adjustment screw until the adjusi-
ing wheel is centered and the distance between blocks is the same as previously measured. There is now
additional adjustment range and the reference point is retained,

3. Make the final idle speed adjustment to obtain the desired idling RPM with a closed throttle,

4, If the setting does not remain stable, check the idle linkage, Any looseness in this linkage will cause
erratic idling. In all cases, allowance should be made for the effect of weather conditions upon idling adjust-
ments, The relationship of the aireraft to the direction of prevailing wind will have an effect on the propeller
load and its RPM, hence, it is desirable to make the idle setting with aircraft cross wind.

5. Idle speed and mixture adjustments made according to this method should require very little further atten-
tion except for extreme variations in temperature and altitude.

§-13. AIR BLEED NOZZLES. T an air bleod nozzle is suspected of being dirty, remove the nozzle and submerge
in cleaning solvent (Stoddard Solvent, methyl ethyl ketone or equivalent). Remove nozzle from solvent, and dry
with clean, dry compressed air. Under normal eonditions the shield and sereen are not removed from the nozzle
assembly. However, if they are removed, the shield and screen must be thoroughly cleaned prior to reassembly
and the shield must have a tight fit on body when reinstalled,

CATITION

At no time is it permissible to use a sharp tool such as wire
to clean out an air bleed nozzle,

REASSEMEBELY

§-14, The fuel injector is mounted on the engine intake riser at the front of the sump (standing at rear of engine
looking forward toward propeller end).

8-15. The flow divider is mounted in the centey, on the top of the crankease between numbers 5 and 6 peripheral
fastenings of the crankcase (viewed standing at rear of engine looking forward to the propeller end).
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8-16. Air bleed nozzles are installed in 1/2 inch pipe threaded ports at the top of each eylinder. Since thoy are
mounted at the top of the eylinder, it is not necessary to locate the identification mark 180° from air bleed hole.

B-17. A flexible hose is used [rom engine driven fuel pump to the injector fuel inlet. Check applicable manu-
facturer's publications for size of Lhis line.

8-18. In maosl installations a No. 4 flexible hose is used [rom the injector outlet to the flow divider, Laler model
injectors have an allernate fuel outlet 1807 from the standard outlet. FEither can be usod.

8-19. A 1/8 inch OD siainless steel tube is routed from a restricled fitling on the flow divider to the fire wall,
A number 3 low pressure hose is used from fire wall to gage. Hose volume should be held to a minimum.

#-20. Nozzle lines are made from 0. 085 - 0. 090 inch ID x 1/8 inch OD stainless steel tubing, with fittings to
connect to the top of the nozzle and to the flow divider. Lines are clamped at suilable localions to minimize
vibration.

LUBRICATION
8-21. There is very little need for lubrication of the injector. However, the clevis pins used in connection with
the throttle and manual mixture control levers should be checked for freedom of movement, and lubricated with

a drop of engine oil, Place a drop of engine oil on the end of the throtlle shaft in such a manner that it can work
inte the throttle shalt bushings.

SECTION IX

TEST PROCEDURE

8-1, This paragraph in basic 0-360, 0-540 overhaul manual applics to this 10-720-A1A overhaul supplement.

9-2 thru 8-3. These paragraphs in basic 0-360, 0-540 overhaul manual also apply to this 10-T20-A1A overhaul
supplement wilh the following addition:

Paragraph 8-3. Cooling shroud for 10-720-A1A model engines should be ordered under Lycoming T/ ST-114.

9-4. Lubricating oll for test run-in shall be Lycoming Specification 138 (Sohio, or equivalent) for [0-720-A1A
model engines, Should preparation for storage be indicated, at this lime, the following preservative oils, or
equivilents should be used: Standard Oil's "Rust-Ban 622" or Socony Vacuum's "Avrex 901°,

9-5. This paragraph in basic 0-360, O-540 overhaul manual alsa applies to this I0-720-A1A supplement.

9-6. Disregard thiz paragraph in basic 0-360, 0-540 overhaul manual, Bendix RSA-10AD1 fuel injeclors require
no pre-service maintenance except that all preservative oil must be purzed from.the system. To accomplish
this, turn on fuel boost pump, filling system with fuel. This operation will also purge lines of air. When hissing
stops at the air bleed nozzle set mixlure control at idle-cut-off. To muke sure preservative oil has been purged
disconnect fuel nozzle on the throttle body und examine fuel for oil, continue purge until all fuel flowing from
nozzle hole is free of oil.

8-7. Minimum operating fuel pressure is 12 psi. Maximum operating [uel pressure is 40 psi for I0-720-A1A
mudel engines.

8-8 thru 9-12. Information contained in these paragraphs in basic 0=360, 0-540 overhaul manual will also apply
to this TO-T20-A1A overhaul supplement with the following exceplions:

Paragraph 5=11, Oil temperature should be maintained between 1607 and 2457 F,
Maximum oll temperature of 245°F. | the maximum oil pressure of 90 psi and the maximum
cylinder head temperature of 475" F. should not be exceeded, If an alternator is
employed, Lhe following temperature at the alternator should not be exceeded: 1607 T,

9-13, The oil consumplion on an overhauled englne with new rings installed, should not exceed 0, 012 1ba, /bhphr.
on I0-T20-A1A model engines.
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9-14. Information contained in this paragraph and the "NOTE"™ at the end of the paragraph in basic O-360, O-540
overhaul manual will also apply to this I0-720-A1A overhaul supplement,

RUN IN TEST SCHEDULE

IO-T20-AlA MODEL ENGINES

RHPM or Air Entrance Pressure Time
Flow-1bs. /hr. Inches Hg. Minutes
1. 1200 RPM Ambient 3
2. 1400 RPM Ambient il
3. 600 (Air Flow) 28,5 5 Bleed Nozzle Pressure Line
4, 1000 (Air Flow) 28,5 10 Check Magnelo Drop-off
5. 1400 (Air Flow) 28,5 3
f. 1800 (Air Flow) 28.5 ]
7. 2200 (Air Flow) 28.5 3
8. Full Throttle 28.5 15 Rated Speed + 50 RPM
9. Full Throttle 28,5 30-60 0il Consumption Bun

MNOTE

Iele adjustment of injector must be made prior to start of
above run=in schedule and, if necessary, again at completion
of test.

9-15 thru 9-17. Information contuined in these paragraphs in bagic manual also applies to this supplement,

g-18

and 8-19, Information in these paragraphs in basic O-360, 0-540 overhaul manual will alsoe apply to this

I0-720-A1A model engine overhaul supplement with the following exceptions: Use the following parts in addition
to those listed in basic manual,

e o R S L L

=20

Lycoming P/N 61545 - Cap, Tachometer Drive

Lycoming B/N 74156 - Cover, Exhaust port seal

Use 2. 00 wide moisture proof tape at throttle body inlet.

Lycoming B/N 61596 - Cap, Sealing for generator blast tube

Lycoming P/N 73711 - Cap, Sealing for Breather fitling

Lycoming P/N 62744 - Plug, Thermomeler well {for lemperature gage connection hole)
Lycoming P/ N STD 1848 - Plug, To he assembled in oil cooler inlet and outlel bosses

and 9-21. Information in these paragraphs in basic O-380, O-540 overhaul manual will also apply to this

10-T20-A1A overhaul supplement.

5-22 thru 9-24. These paragraphs in basic manual may be disregarded, and the following procedures employed
to provide adequate preservation lo Bendix RBA-104AD1 fuel injectors:

1,

Any unit taken owt of service, or units being returned for overhaul must be flushed with Esso Turbo 1010

oil using the following procedure,

a. Remove plugs and drain all fuel from the injector, If available apply 10 to 156 psi air pressure to the
fuel inlet, uvntil all fuel is discharged from the injector.

b. Replace plugs and apply flushing oil filtered through a 10 micron [ilter at 13 to 15 pei Lo Lhe injector [uel
inlet until oil is discharged from the outlet.

¢. Replace fuel inlet shipping plug.
CATUTION
At no time should the pressures listed in steps "'a" and "B
above be exceeded. To do so would promote internal damage
to the injector.
d. After filling with preservative oil the injector should be protected from dust and dirt, and given such

protection against moisture as climatic conditions at the point of storage require. In maost cases, storing
the unit in a dry area will be sufficient.
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e, If the unit is to be stored near or shipped over sall w

aler, observe Lhe following precaulions:

{1} Spray exterior of the injector with an approved preservalive il

{2} Pack in a dust proof container, wrap container with moisture proof, and vapor proof material. Then
seal and wrap the packaged unit in a suitable shipping case. Pack a one-hall pound bag of selica-gel
crystals in the dust proof container with the injector. The bap must not touch the injeclor,

CAUTION

Extreme caulion should be exercised when handling or working
around the injector Lo prevent oil or fuel from entering the air
sections of the injector. As explained previously, damage to

the air diaphragm will result. Fluid can easily enter the air
section of the injector through impact tubes or the annular
groove around the venturi. For this reason, a protective plate
should be installed on the scoop mounting flange when performing
routine maintenance on the engine, such as washing down the
engine and air scoop, servicing the air filler (surplus oil on

the element) or when injecting preservative into the engine prior

to storing or shipping.

0-25 thru 9-27. These paragraphs in the basic 0-360, 0-540 overhaul manual will also apply to this I0-T20-A1A
model engine overhaul supplement,

GENERAL SPECIFICATIONS

(I0-720-A1A Model Engine)

Type Certificate (FAA)Y . |

Rated Horsepower @ RPM and BSFC CoL
Performance Cruise (75% Rated). . . . . . . .
Economy Cruise (0% Rated) . .

Fuel Consumption, Cruise, GPH @ TEH Rated Power .

Fropeller Drive Ratio

685% Raled Power . .
60% Rated Power . .

Propeller Shaft Hotation

Bore, Inches e e
Gtroke, Inches. . C .
Displacement, Cubm I:mhea
Compression Ratlo . .

Weight, Ibs. (without mEtall.s.tm:n parf:sj
Dimensions: Height, Inches

Width, Inches . . . . . . . . .
Length, Inches

Oil, SAE Number, Above 60°F. . . . . . . . . .

307 to 907 F. .
0° to TO°F. .
Below 10°F

Oil Sump Capacity, GQuarts. . . .
Fuel, Aviation Grade, Minimum Dctane .
Fuel Injector, Bendix . . . . . . . . .
Magnetos (1) Seintilla (Left)

(1) Seintilla inght}: o
Valve Rocker Clearance . o+ b e e e e 4 a

Spark Occurs - Degrees BTE.‘ e e e e e e
Spark Plug Gap Shielded Fine Wire. . ..

Firing Order .

28

Massive Electrode .

.o 1E15

400 f:l' 2660 and . 50

. L300 @ 2400

L 240 @ 2200

23.3

17.5

16,0

. 1:1

Clﬂ-nkwise

5.125

4. 375

e -
r L] + F 1] 1 r r 1] " r " 1] EI T:l
.. L. .. 22.53
. - -1
. - .. . dB.08
.o 50

40

3 ® el + r . i " " " . " . a il 20
. lﬂﬂflﬁﬂ
RSA.-II:}F&DI
. SHLN-TO
. SBLMN-T05
028 - . 080
f e e e e e e 20°
b oh e 4 e e 4. D15 -.m8
e e e L 018 - _[p22
1-5-&-3-2-6-7—4
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I Tvpe of Direction of D fve
Accegsnry Drive Rotation Ralio
Btarter BAE {Auta. ) Counter-Clockwise 13, 566:1
l Goneratar BAR {(Auta. ) Cloclkwise 2, 500:1
FyVacuam Pump AMND 20000 Counter- Clockwise 1.300:1
*Hydraulic- Pump AND 20000 Clockwise 1. 300:1
Tuchomelar SAE Clockwise . 500:1
I *Propeller Governor AND 20010 Clockwise L B895:1
Fuel Pump AND 20003 Counter-Clockwise 1, 000:1
l * Optional Equipment
DETAIL WEIGHTS - POUNDS
1. ENGINE (STANDARD)
l Basic Engine, Lycoming I0-T20-A14 . . . . . . . . . .+ . . . .« .« . . . . . . 509.42
Tgnition System
SHLN-T01 and SBLN-T05 Mapnetos, Coil and Harness . 17.50
Spark Plugs, Shielded e 5.07
l Fuel Injection System
Fuel Injector, Bendix BSA-10AD1 &, b0
Fucl Pump Drive, AN . 1. 7%
Fuel Pump, RG 17980 1. 25
I Tachometer Drive | . 0. 08
Starter and Alternator or Genel -'qtc:-l T}rive , s e e 6. 53
Starter, 3.00:1, Geared, Delco-Remy with Beudlx I_.'1u1, . C e e e e e ... 35,00
Alterndtur DEILD-Hemy 12V, T0 J’L with ]'u'I-::uunl:ing }'ir'mlr.ct S e e e e e e . 12,80
l Interc:.rl.intler Cooling Baffles . . . . . . . . G e e e e e e 2
ETANDARD ENGINE DRY WEIGHT . . . . . . . . . . . . . « . . . . . . . . . 600,00
l 2, ENGINE INSTALLATION PARTS {QTﬂNDAHD}I
Continuous Field Relay, 12V, . L e e e e e e .31
Starter Switch, Magnetic, Delcaul'{r_lmj.r . e e e e e 1.16
Transistor Voltage Regulator, Alternator, ]')elnnul'{em‘_i.r 12 V b r e s e e e e it 1. 50
. WEIGHT OF INSTALLATION PARTS . . . . . . . . o .« . « « « v« v e e . 2.97
3. ACCESSORIES, DRIVES AND PARTS [GPTIGNﬁL]
l Vacuum Pump Drive. . . . e e 1.m
Hydraulie Pump Drive . 1.50
AN Propeller Governor Drlve Ce e 1. 50
Alternator, Delco-Remy, 24 V., 50 A., with Bracket 12. 60
Alternator, Teleo-Remy, 24 U. , T2 A., with Brackel 23. 00
Transistor Voltage Repulator 24 W, . . . . . . . . . . . .. .o .. 1. 50
Continuous Field Relay 24 V. . . . . . . . . . . . . . . .. ... .3
Generator, Delco-Remy, 12 V., 20A,, with Bracket. . . . . . . . . . . .+ . . . . 11.18
12 V., 35 A, with Bracket. . . . . . . . . . . . . . . . 1660
12v., 50 A, with Bracket. . . . . . . . . . . . . . . . 1860
24 V., 15 A, with Bracket. . . . . . . . . . . . . . . . 1660
24 V., 25 A, with Bracket. . . . . . . . .« . . . . . . . 20.7%
24 V., 40 A., with Bracket. . . . . . . . . . . . . . . . 2500
24V., B0 A, withBracket. . . . . . . . . . . . . . . . 25.00
Voltage Regulator, Generator, Delco-Remy . . . . . . . . .« . .+ . .« .+ .+ .« . . . 1. 68
Starter, Deleo-Bemy, 24 V. . . . . . . . . . . . o« 4 v o a e ... 20,50
Exhaust Flanges . . . e e e e e e e e e e ]
Cylinder Base Thermomuples .. L e e e e e e e .16
Cylinder Head Thermaocouples, Bayﬂnet T:.rpe C e e e e e .98
Dynafocal Mounting Brackets . . e e e e e e e e e 4,47
Extended Qil Filler, Long, Added Weig‘ht T . 65
Extended Oil Filler, Short, Added Wetght., . . . . . . . . . . . . . . . . . . . |
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BECTION X

TABLE OF LIMITS

10-1 and 10-2. These parapraphs in basic 0-360, 0-540 overhaul mamal also apply to this 10-720-A14 overhaul
supplement.

Ref. MiE. Mig. Kax, Ser.
Mo, Nomencluture Min. Max. Allowe.
a01 Main bearing and crankshaft 00151 . 0036L L0035 L
Main bearing - front and crankshalt 00251 L0050L . DOTL
Diameter of main bearing journal on erankshaft Z. 625 2. 626 (E}
Digmeter of front main bearing journal on crankshaft 2. 6255 2. B260 (E)
502 Connecting rod bearings and crankshaft . DO0BL L 0033L . 0050L
Diameter of connecting rod journal on crankshaft 2,245 2. 250 (E}
504 Crankshaft timing gear and crankshaft LOoIL LT (A}
510 Connecting rod and connecting rod bushing Bushing must be burnished in place
Finished ID of connecting rod bushing 1.1254 1.1259
511 Connecling rod bushing and piston pin L0003 L L 00161 LO03L
a1z Piston pin and piston D03 L L 00aL L03Ln
Diameter piston pin hole in piston 1.1245 1.1252
Diameter piston pin 1.1243 1.1244
913 Piston and piston pin plug {nitrided eylinder) . 000aL . DD22L 0041,
0D piston pin plug (nitrided cylinder) 1.123 1.124
514 Piston ring und piston - side clearance (top ring compression) . 0013L(B) CDO55LI(B) CDDBLIR)
515 Piston ring and piston - side clearance (2nd ring compression) . 000(B) 0MLIEB) L D0GLI(B)
Piston ring and piston - side clearance (3rd ring compression) . 000(B) 0041 (B) . DOGLIB)
n16 Piston ring and piston - side clearance {oil control ring) L N02L(E) . D04L{B} .D06L (B!
219 Pizton skirt and cylinder - forged typo piston - nitrided
exlinder . 00TOL 00451 S017L
Piston diameter at botiom - forged type piston 5.1165(D) 5. 1175(D)
Piston diameter at top - Torged type piston 3. 0818 3. D846
520 Cylinder - maximum taper - nilrided - 004
521 Cylinder - mudimum out-of-round - nitrided C 004
G522 Cylinder bore diameter - nitridecd 49,1245 a. 1260 3.1295
523 Exhaust valve seat and cylinder head . 008T .011T (A
OD exhausl seal 1,936 1. 937
I exhaugt seal hole in evlinder hoad 1.926 1.928
h24 Intake valve seat and cylinder head .o .o1oT A}
O intalke seat 2.280 2,290
1D intake seat hole in cylinder head 3. 280 2,282
B26 Exhauet valve puide and eylinder head .ooLr 25T (A
52T Intake valve guide and cvlinder head .ooir L 0025T {A)
Finished ID intake valve puides . 4040 . 4030
Finished ID exbaust valve guides - rotator type . 2985 . 4095
O valve guides (intake only) . 5933 . ooan
OD exhaust valve guide . Bif33 . GB3E
ID walve guide hole in cylinder head {intake only) ., 5913 L9923
. [ exhaust valve guide hole in cylinder head 6613 . G623
528 Exhaust valve stem and valve guide . 00201 . DO35T .Y’
OD valve stem - exhaust, rotator tvpe . 4860 . 4965
520 Intuke valve stem and valve guide L0010 ,002aL , QDG L
O valve gslem - intake - 4025 L 4030
531 Valve rocker shaft and valve rocker bushings - O00TL L O0LTL 0041
; O valve rocker shaft - 6243 . 6245
332 Valve rocker bushing and valve rocker Bushing must be burnished in place
233 Valve rocker and cylinder head - side clearance L002L . 020L . 024L
236 Tappel body and crankcase L0010 L0261 L naL
O of tappet body r LT1T2 L TLTT
IT Lappel bore in crankcase L T1Ed L7187
aaT Camshaft and crankcase L0021 . 004L . DOBL
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Ref. Mt Mg, Max, Ser.
Mo, Nomenclature Min. Moax. Allow,
234 Camshaft end clearance LD02L L009L L0154
339 Camshafl run-oul at center bearing journals 000 o1 . 06
540 Tachometer drive shall and aceessory housing . 0015L L0035 L . N6L
G42 0il pump impeller - diameter clearance LO02L LODEL - 0BL
543 Oil pump impellers - gide clearance . 0D2L -0D4L L O03L
Width of il pump impellers 996 _ 96T
344 Oil pump driven impellers and idler shaft LO010L 00251 004 L
345 Oil pump drive shaft and oil puamp cover 00150 . 00301 L 004L
153 hl pump impellers - backlash T L0132 020
36 With crankshall mounted on 2 and 6 main journals, maxioum
run-out for Mo, 1 journal L0023 02
With erankshall mounted on 2 and 4 main journals, maximmm
run-out for Mo, 3 journal 003 - (ks
With cranksbaft mounted on 3 and 5 main journals, maximum
run-out for Moo 4 journal . 003 0043
With erankshaft mounted on 4 and 6 main journals, maxioam
run-oul for Moo 5 journal . 003 . 045
With crankshaft mounted on 2 and 6 main journals, maximum
run-oial for Mos, 3, 4 and 5 main journals . 00a DG
o8 Oil pumnp idler shafr and oil pump cover or body . D000 L0137 (A )
550 Hydraulic tappel plunger assemhbly - tappet body (chilled) . 00101, L 0047L L O0ETL
a60 Hydraulic tappet sockel and Lappel body (chilled) L0021, L00AL . O0TL
G63 Crankease main bearing bore alipnment with front and
rear hearings MUk
64 Connecting rod - side clearanco . 0041, L010L .60
366 Connecting rod alignment L0 inin
10 inches
36T Connecting rod (wist 012 in.in
10 inches
368 Crankshalt and crankcase fronl end clearance  0O0THL LO16L . D26L
a7a Counterweipht bushing and erankshafl L0013T LO026T A
aTd Counterweight roller - end clearance . 004 . 034 . D3y
SE0 Counterweight and crankshaft « side clearance . 003 .01a L 01%
ag0 Vacuum pump gear - end clearance Y L06TL COREL
601 Oil pump drive shaft and accessory housing L0015 L . 0030L D0EL
602 Oil pump idler shafl and aceessory housing D005 . 00201 L DO3L
G607 Crankshalt propaeller flange run-out 005
611 Valve rocker shall and rocker shaft bushing LOOML L D010T, L0025 L
TFinished ID of valve rocker shafl bushing in eylinder head G246 . B253
£12 Rocker shaft bushing and cvlinder head . Do22T LOD35T A
B15 Piston ring gap - oil conlrol ring 020 D30 . 045
Piston ring gap - 172 wedpe compression ring (chrome) L 045 L0G0 . 065
BlE Crankshaft idler gear and camshalt pear - backlash .4 013 020
BL17T Crankshaft idler gear and crackshalt pear - backlash 004 .05 20
618 Crankshaft idler gear and masneto gear - backlash . 004 .01E . 020
619 Crankshafl idler gear and crankshaft idler gear shaft LOO1L 003, D0aT,
620 Crankshafl idler geur - end clearance . 010L L0451 .033L
822 Acgessory drive geur and vacuurm pump adapter LU01oL 00251, 04T,
G235 Accessory drive gear and camshafl pear - backlash . 004 L 015 020
BE7 Governor drive gear and governor drive idler gear - backlash | 004 L018 20
BBE Governor drive idler shaft (bolh ends) and erankeuse  D010L . DD25L. . 0D4L,
BEY Governor drive idler gear (bevel pear end) and governor
driven gear - backlash .00 D08 . 015
BT0 Governor driven gear and crankease 00100 00251 L 004L
BoG Dynamic eounterweight and washer L Ooo2L L D015L (AY
THS AN fuel pump or injector pump gear and crankshaft idler
gear - backlash . 004 01 h 020
T66 AN fuel pump idler pear and fuel pump drive - shaft gear -
backlash . 004 L0156 020
TET AN fuel pump idler gear and fuel pump idler gear shaft LO01L L 003 L LO05L
TGE AN fuel pump idler gear - end clearance L00EL AL L0241
TED AN fuel pump or injector pump driveshaft gear and adapter .001L 00251 L0041
T AN fuel pump driveahaft pear - end clearance _oaLn 063 LT3N
31



Ref.
Mo,

TT1
T2
T3
T4
775
800
801

Bov

429
830
831
g3z
833
B34

B39
840
B58

938
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LYCOMING MODEL I0-720-A1A OVERHAUL SUPPLEMENT

Mig. Mlg. Max. Ser.
Nomenclature Min. Max, Allow.
Hydraulic pump driven pear and crankshafi idler pear -
backlash .0n4 013 020
Hydraulic pump driven gear and adapter L00LL L0251 L O04L
Hydraulic pump driven gear - end clearance . oL - DE6L . 06T
0D of counterweight roller . G093 . B09%
OD of counterweight roller . 5647 . 08532
OD of counterweight roller . G567 L BET2
ID of counterweight assembly bushing . T485 T
Oat-of-round of bushing ID . 0005
Outer valve spring compression load at 1. 46 inches (wire
diameter . 177) 103 lbs. 111 lbs. 100 1hs. min,
Auxiliary valve spring compression loadat 1, 33 inches
(wire diameter ,142) 75 lbs. 33 1bs. 72 Ihs. min,
0il relief valve spring compression load at 1. 30 inches
(wire diameter . 054) 7. 25 Iba. 7. 95 1bs.
TORQUE LIMITS
Connecting rod bolt nuts 3/8 inch {a.pplj.r thread lube to threads before assembly). . . A0 1t bs,
dpark plugs 18 mm . .. . . .. . . 0. 360to420in lbs.
1/2 inch nuls and La,pscrews . coe o« .. BE0in. lbs.
3/8 inch nuts and capscrews . 300 in. lbs.
1/4 inch nuls and capscrews . T5 in. lba.
5/16 inch nuts and capscrews . 150 in. lbs.
Crankshaflt idler gear attaching screws . . 200 in. lbs.
#10-32 screw (o attach ipgnition cable outlet plate LCI magnetcn} N . 15 in. Ihe,
3/8 inch nuts to attach gear to magneta . . | e e e e 12{1 to 180 in. lbs.
Cylinder hold down nuts 3/8 inch .o . 300 in. Ibs,
1/2 inch 600 in, lbs,
Clearance = front face of crankshaft oil stmger tu J.‘runt face uf
recess in crankease {crankshaft apainst thrust face) 002 . 00T {a)



LYCOMING MODEL IO-T720-AlA OVERHAUL SUPPLEMENT

CURVE 12889-A
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Figure 7. Curve, Fuel Flow vs, Nozzle Pressure - I0-T20-A1A

a3



34

LYCOMING MODEL IO-720-A1A OVERHAUL SUPPLEMENT

CURVE NO. I12890-A

PART THROTTLE FUEL CONSUMPTION
LYCOMING MODEL 10-720-A SERIES
COMPRESSION RATIO 870! !
SPARK TIMING 20°8TC | /]
FUEL INJECTOR BENDIX RSA-I0AD-I
MIXTURE CONTROL-MANUAL TO FUEL FLOW INDICATED /
FUEL GRADE, MINIMUM 100/120 |
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Figure 8. Part Throitle Fuel Consumption Curve - [0-720-A1A
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