Section 5
Accessory Housing
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1. Gasket

2. Brace

3. Cover

4. Oil Seal

5. Vacuum Pump and Prop, Gov, Dual Drive Adapter
6. Spacer

OVERHAUL MANUAL-AVCO LYCOMING DIRECT DRIVE AIRCRAFT ENGINES

7. Washer

8. Dual Drive Adapter

9. Aceessory Drive Gear
10. Dual Accessory Drive Gear
11. Idler Gear _
12, Vacuum Pump Driven Gear i
13. Vacuum Pump and Hydraulic Pump Dual Drive Assembly ’

Figure 5-5. Vacuum Pump and Hydraulic Pump Dual Drive Assembly

{(Engines with AN fuelpump drive) andinstallthethrust
washer and rétaining ring that holds the idler gear on
the shaft. Be sure thata new oil seal has beeninseried
in the tachometer drive shaft bore. Rotate the oil
pump drive shaft so that the lobes on the shaft align
withslots in the crankshaft gear, Note that in the Dual
Magneto Housing the oil pump drive shaft meshes with
the crankshaft idler gear.

areinserted from the erankcase sidethrough holes in
front of the right magneto. The two 1/4-20 x 1-3/4
hex head bolts are inserted in the two holes adjacent
tothe left magneto. Assemble allbolts withplainwash-
ers and lock washers.

5-30. Vacuum Pump Drive. See figure 5-3. If the en«
gine is equippedwith a vacuum pump drive, assemble

the unit as follows: Insert-a-new oil- seal (3} into-the— .- —

5-29. Apply a liberal coating of engine oil to thetach-
ometer drive shaft and all other contact surfaces, such
as gear teeth and idler gear hub. Carefully fit the ac-
cessory housingin place on rear of crankease, guiding
the housing first over the tachometer drive shaft and
then on to the locating dowels: 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 bolts. Two ofthe 1/4-20 x 15/16 bolts

5-6

recess in the pump side of the vacuum pump adapter
assembly {4), Make sure that seal is inserted with the
grooved side toward the adapter. Place a new acces-
sory driven gear washer (5) over the shaft of the vacuum
pump driven gear (6), lubricate the shaft, and insert
the gear into the adapter being careful not to push oil
sealout of its seat. Using a new gasket attachthe adapt-
er tothe upper right side of the accessory housing with

Revised October 1.9'74
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1. Drive Shaft 5, Drive Impeller
2. Plug 6. Cotter Pin

3. Body 7. Idler Shaft

4, Driving Impeller

Figure 5-6. Oil Pump Drive Assembly

1, Woodruff Key
2, Plug
3. 0Oil Pump Body

Accessory Housing

four 1/4-20plainnuts, plainwashers and lockwashers,
If the engine is equipped with vacuum pump drive only,
placea cover over the exposed end of the drive topre-
vent entrance of dirt and/or other foreign matter. If
the engine is equipped with vacuum pump install the
vacuum pump on the adapter instead of the cover.

6-31. Propeller Governor Drive. See figure 5-3, On
those engines equipped with a propeller governor drive,
lubricate and insertthe propeller governor drive shaft
gear (11) intothe adapter (10). Place a newaccessory
driven gear washer (5) over thedrive end of the shafi
and secure shaft in place with a 13/16 inch diameter
external retaining ring (9). Using anew gasket, attach
the adapter to the lower right side of the housing with
four 5/16-18 plain nuts,plain washers and lockwashers,
Attachcover (8) on the exposed end of the drive as pro-
tection against dirt and foreigh matier, Assemble the
propeller governor oil line {12).

5-32. Hydraulic Pump Drive, If the engine is equipped
with a hydraulic pump drive, assemble the unit as fol-
lows:Insert a new oil seal intothe recess in the pump
side of the hydraulic pump adapter assembly. Make
sure that the seal is inserted with the grooved side
towardthe adapter. Place a new accessory drive gear
washer over the shaft ofthe hydraulic pump drive gear
and insert the gear into the adapter being eareful not
todamage the oil seal. Using a new gasket, attach the
assembly to the lower right side accessory housing with
nuts, plain washers and lockwashers. If the engine is
equipped with hydraulic pump drive only, place acover
over the exposed end of the drive, If the engineis equip-
pedwith a hydraulic pump, installthe pump onthe adap-
ter instead of the cover.

4, Driving Impeller
5, Driven ImpeHer and Idler Shait

6. Oil Pump Drive Shaft

Figure 5-7. 0il Pump Drive Assembly (Sintered Iron Impellers)

Revised Qctober 1974
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5-33. "AN" Fuel Pump Drive., See figure 5-4. If the
engine is equipped with an "AN" fuel pump drive, as-
semble the unit as follows: Insert a new oil seal (1)
into the recess inthe pump side of the fuel pump adapt-
er agssembly (3). Make sure that the seal is inserted
with the grooved side toward the adapter. Insert the
fuel pump drivengear (5) into the adapter being care-
ful not to damage the seal. Using a new gasket attach
the assembly to the Iower left side of the accessory
houging with nuts, plain wahser and lockwashers. If
the engine is equipped with fuel pump drive only place
a cover over the exposed end of the drive. M the en-
gine is equipped with an AN fuel pump, install the
pump on the adapter instead of the cover.

5-34. See figure 5-5. Dual Drive (Vacuum Pump and
Propeller Governor) If the engine is equipped with a
vacuum pump and propeller governor dual drive, mount
the drive assembly on the vacuum pump mounting pad
at the upper right side and fasten with a 1/4-20 nut,
three 1/4-20 socket head capscrews, and required
plain washers and lock washers. Mount the vacuum
pump and propeller governor on the dual drive hous-

e

1, Hydraulic Pump Adapter

2. Dowel

3. Hydraulic Pump Drive Shaft Gear
4. Turbo Scavenge Pump Adapter

5. Gasket

6. Retaining Ring

7. Washer

Section 5 -

Accessory Housing -

ing, usinganew gasket, and installthe bracket between
the vacyum pump pad and pressure screen housing
mounting flange. Use spacer washers under ends of
brace if reguired for proper seating.

CAUTION

Brace must be seated properly so thereis
no stress ateither end of bracket when nuts
are tightened.

5-35. See figure 5-5. Dual Drive (Vacuum Pump and
Hydraulic Pump). If the engine is-equipped with avac-
uum pump and hydraulic pump dual drive, mount the
drive assembly on the vacuum pump mounfing pad at
the upper right side and fastenwith a 1/4-20 nut, plain
washet and lockwasher on the short studin the acces-
sory housing. Istall the vacuum pump and hydraulic
pump on the dual drive housing and fasten with required
nuts and washers; then instalithe bracket between the
vacuum pumppad and pressure screen housing flange.
Use spacer washers under end of braceif requiredfor
proper seating.

8. Hydraulic Pump Drive Gear
9. Dowel

10, 0Oil Seal Ring

11, Gerctor Pump

12, Woodruff Key

13. Pin

14. Qil Seal

Figure 5-10, Turbo Scavenge and Hydraulic Pump Drive Assy. (0-540)

Revised October 1974
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CAUTION

Brace must be seated properly so thereis
no stress at either end of bracket when nuts
are tightened,

5-36. Fuel Pump (Diaphragm Type) See figure 5-3,
Before installing the diaphragm itype fuel pump make
sure that the pump drive plunger is all the way up and
the cam of gear is on the low side, ¥ the plunger is
down when the pump is installed the pump arm will
contact the side of plunger and inturn will break out
the accessory case at bottom of plunger,

5-37. Turbo Scavenge Pump (Where applicable, ) See
figure 5-10 or 5-11. Assemble the pump assembly in
the reverse manner of disassembly and install on the
mounting pad on the lower right side of the accessory
housing.

5-38. Oil Scavenge Pump (AIO-360, -320), See figure
5-12. Assemble the pump assembly in the reverse
manner of disassembly and install on the mounting pad
on the lower right side of the accessory housing.

5-39. Oil Pressure Screen Housing. See figure 5-1.
Assemble screen in housing, assemble gasket and
housing on the mounting pad and securewith four cap-
screws or three capscrews and one nut {whichever is
applicable).

OVERHAUL MANUAL-AVCO LYCOMING DIRECT DRIVE AIRCRAFT ENGINES

5-40. Thermostatic Valve and Qil Pressure Screen
Housing, See figure 5-1. Assemble screen, gasket and
thermostatic valve in housing. Assemble gasket and
housing on the mounting pad and secure with four cap-
screws or three capscrews and one nut (whichever is
applicable).

5-41. QilFilier and Adapter. Seefigure5-1. Assemble
gasket and thermostatic valve in adapter. Assemble
component parts of the filter assembly and attach to
the adapter with the center stud. Tighten center stud
to 20-25 foot pounds torque. Consult Service Letter
L-157 for detail information,

5-42. Oil Filker (Dual Magneto Housing) See figure
5-2. Assemble oil filter bypass valve spring (7), seat
(8) and sleeve (9) in the accessory housmg and secure
in housing withan internalretaining ring (10). Assem-
ble gasket andthermostatic oil cooler bypass valve (20)
in the accessory housing., Assemble component parts
of the mourting pad. Tighten center studto 20-25 foot
pounds torque. Consult Service Letter L157 for more
detail information,

5-43. 0il Cooler Bypass Valve Assembly. See figure
5-1. This assembly is used only in conjunction with
the oil pressure screen housing and the opening is plug-
gedwhen using either a thermostatic oil cooler bypass
valve and oil pressure screen assembly or oil filter
and adapter. Install plunger (12}, spring (7), washer
{2) and plug (8).

Prop. Gov. Drive Adapter
Dowel

0il Seal Ring
" Woodruff Key

Turbo Scavenge Pump Adapter

o o o

External Ring

Washer .

. Prop. Gov. Drive Shaft Gear
. Gerotor

10. Prop. Gov. Drive Shaft

Figure 5-11. Turbo Scavenge Pump and Governor Drive Assembly (O-360)

5-10
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Section &
Cylinders, Pistons,
and Valve Train

SECTION 6. .

CYLINDERS, PISTONS AND
VALVE TRAIN

6-1. The piston, being a reciprocating part, is nor-
mally grouped with the crankshaft in a theoretical
breakdown of the engine into basic components. How-
ever, from a practical standpoint, it is felt that the
piston should be considered with the cylinder insofar
as overhaul procedures are concerned. For example,
the basic configuration of the engine requires the re-
moval and reassembly of the pistons at the same time
the cylinders are removed or replaced.

6-2. For the purposes of this manual, the valve train
will be considered as all parts of the valve operating
mechanism beyond the camshaft, beginning with the
hydraulic tappet assembly.

6-3. Although subject engines employ either parallel
valve cylinders or angle valve cylinders with either up
exhaust or down exhaust, basic overhaul procedures
are the same for all cylinders. The overhaul proce-
dures described in this section will be applicable to
all eylinder assemblies except as noted.

6-4. Either plain steel, chrome plated, or nitride
hardened steel eylinders may be employed on the en-
gines discussed in this overhaul manual. The color
code for these cylinders is as follows:

a. Plain steel All grey

Orange paint on cylinder
fins below spark plug
hole.

b. Chrome plated

¢. Nitride hardened Blue paintoncylinder fins
steel below spark plug hole.

d. .0l0inchoversize Green when applied to
plain cylnders customer overhaul en-
gines.

e. .020inchoversize Yellow when applied to
plain eylinders = customer overhaul en-
. gines.

NOTE
A yellow color, on fins ABOVE sparkplug

hole, indicates that long reach sparkplugs
are used. ’

REMOVAL FROM ENGINE

6-5. It is assumed that the ignition harness, intake
pipes and primer or fuelinjection lines have beenpre-
viously removed.

Revised May, 1972

6-6. INTERCYLINDER BAFFLES, (Where applicable)
Using the intercylinder baffle tool (64885), turn the
bafile retzining hook so that it disengages the retainer..
Remove the intercylinder baffle and hook from between
the cylinders.

6-7. OILDRAINTUBES. Loosen hoseclamps atlower
end of tube and slide tube out of hose, Loosen gland
nut at cylinder head fitting and remove drain tube.

6-8. Deleted

6-2. Deleted

6-10. CYLINDER ASSEMBLY (All models) Remove
rocker box covers and gaskets, Rotate the crankshaft
to place the piston of No. 1 eylinder at top center of
the compression stroke. (With the piston inthis posi-
tion both valves will be closed and the piston exgended
away from the crankcase to avoid damage when the
cylinder is removed, )

6-11, PARALLEL VALVE CYLINDERS (Except-
0-235, 0-290-D, -D2) See figure 6-1. Remove the
valve rocker shaft (8) and remove valve rockers (5)
and valve stem cap from exhaust valve stem. Remove
the push rod by grasping the end and pulling throughthe
shroud tube (1), Remove the plain nut (4) lockplate (3)
spring (2) and spacer, Pull the shroud tube (1)through
the cylinder head and discard the shroud tube seals.

6-12. (0-235, 0-200-D, -D2). See figure 6-3. Re-
move valve adjusting nuts (19) and screws (18). Note
that the shroud tubes on these models cannot be re-
moved until the cylinder is removed. Remove the valve
rocker shafts (14) and valve rockers (13 or 17). Re-
move the push rods (12) from the shroud tubes.

6-13. ANGLE VALVE CYLINDERS. See figure 6-5 or
6-6. Remove rocker shaft covers (31) and gaskets.
Pushvalve rockers shafts (20) outward to allow clear-
ance for removal of valve rockers (22) and thrust wash-
ers (23). Remove valve stem cap (32). Do not attempt
toremove valve rocker shafts until the cylinderis re-
moved. Remove the push rods (13) by pulling through
the shroud tube (18). Using shroud tube wrench (ST-142)
turn each shroud tube 90° either way, this releases
the detent on tube from spring.- Remove the tubes by
first releasing them from the seal seats in cylinder
head and thenwithdrawing tubes from seal retainersin
crankcase. Remove shroud tube seal sleeves (19) and
geals (14) from end of shroud fubes; also remove
seals from crankecase. Discard all seals. Place washer
(15), springs (17) and sleeves (19)in the cleaningbas-
ket.

6-1




Section 6
Cylinders, Pistons,
ond Valve Train

6. Rocker Box

7. Valve Spring Seat
Shroud Tube Lockplate 8. Valve Rocker Shaft
Plain Nut 9. Valve Keys

Valve Rocker

Shroud Tube
Shroud Tube Spring

U'IH’:-WI’.\?.!-"

Figure 6-1. Method of Securing Shroud Tubes
Parallel Valve Cylinder (except O~235, 0-290-D, -D2)

6-14. (AllModels. ) ¥ cylinder base hold down nuts em-
ploy pal-nuts or are lockwired, remove. Neither pdl-
nuts nor lockwire are currently employed. Removethe
cylinder base hold down nuts{ and hold down plate where
employed); then removethe cylinder by pulling straight
away from the crankcase. As the cylinder is pulled
away, catch and hold the piston to prevent it falling
against the crankcase and being damaged. If the valve
rocker shafts have not been previcusly removed, re-
move at this time. Discard c¢ylinder base oil seal rings.

6-15. Pistons. Remove piston pin plugs from the pis-
ton. Using a piston pin puller (64843), pull pin from
piston and remove piston.

CAUTION

After the removal of a cylinder andpiston
the connecting rod must be supported to
prevent damage to the rod and crankcase,
This is doneby supporting eachconnecting
rod with torque hold down plate ST-222,
rubber band (discarded cylinder base on
seal rings) looped around the cylinder base
studs or using plates as shown in figure
6-2.
6-16. Removal of the other cylinders and pistons may
be done in any desired order, but less turning of the
crankshaft is involved if the cylinders are removed
successively in the engine's firing order 1-3-2-4,
1-4-5-2-3-6 or 1-5-8-3-2-6-"7-4,

CAUTION

Do not use a magnet to remove the socket
or plunger assembly from the engine as it
could causethe ball to remain off its seat
making the unit inoperative.

6-2
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6-17, HYDRAULIC TAPPET PLUNGERS, (Whereap-
plicable) Using hydraulic tappet tool (64941), remove
the push rod socket by placing heavy grease on ball end
of "T'", inserting the ball end insocket and withdraw-
ing, the socket will adhereto the grease, Usingthe hol-
low end of the tool pushing it over the plunger and with-
drawing the hydraulic tappet plunger. In the event the
hydraulic tappet tool is not available, remove the push
rod sockets with fingers or byusing a pair of needle-
nose pliers. (Seefigure 6-7.) Benda right angle inone
endof a piece of wire and insertthis endinto thespace
betweenthe plunger assembly and the tappet body. Turn
the wire 90° toengage a coilof the spring and draw out
the hydraulic tappet plunger assembly as shown infig-
ure 6-8.

CAUTION

It is imperative that the various parts of
eachtappet assembly be kept together dur-
ing all overhaul operations, in order that
all component parts may be reassembled
with theri original mating parts and each
completed assembly inserted in its orig-
inal location in the crankcase,

Figure 6-2. Two Methods of Supporting
Connecting Rods

Revised October 1974
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DISASSEMBLY

6-18. CYLINDER. Place cylinder over the cylinder
holding block (64526-1, or -2), assemble valve spring
compressor (ST-25) on cylinder, and compress valve
springs far enough to remove the valve retaining keys,

NOTE

If keys are stuck tight in spring seat, a
light blow with a leather mallet on top of
compressor will release keys,

6-19. Removeall valve spring seats and springs from
rocker box, keeping paris 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 reachinside of cylinder 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 carbonfrom the stems.

CAUTION

Do not drivethe valves through the guides.

6-20. Place each valve, with its springs, seats and
keysin its proper compartment of the cleaning and in-
spectionbasket (64553). No further disassembly of the
cylinder is necessary unless inspection warrants the
replacement of valve guides, valve seats, or primer
nipple.

6-21. PISTONS. Usingthe piston ring expander (64528
or 64713), remove the rings fromall pistons. Remove
the rings inorder, starting withthe top ring and work-
ing down. Be careful not to scratch or score piston
when removing rings.

6-22, HYDRAULIC TAPPETS. (See figure 6-9. ) Push
spring end of hydraulic tappet plunger, turn approxi-
mately one-quarter turn in clockwise direction and pull
it from the cylinder, Do not further disassemble any
parts of tappet assembly,

Figure 6-7. Removing Push Rod Socket
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Figure 6-8. Removing Hydraulic Tappet
Plunger Assembly

CAUTION

Keep plunger and cylinder of eachassem-
bly together, They are very closely and
selectively fitted together during manu-
facture and are not interchangeable.

CLEANING

6-23. Clean all cylinder, piston and valve train parts
in accordance with the general instructions described
in Section II. Specific instructions follow:

6-24, HYDRAULIC TAPPETS. Usethe cleaning basket
in order to keep the valve operating mechanism parts
geparate. Dip the basket, with all parts contained in
their proper compartment, inpetroleum solvent. Hold
the ball echeck valve in each plunger cylinder off its
seat by inserting a light copper wire or cther rela-
tively soft material through the tube on the cylinder
and washthoroughly sotbhat any dirt particles that may
be underthe ball seat willbe washed ocut. After wash-
ing the parts of each hydraulic tappet assembly, re-
place the parts in the proper compartment of the clean-
ing basket,

CAUTION

It is imperative that various parts of each
tappet assembly be kept together duringthe
overhaul operations, inorder that ali com-
ponent parts may be reassembled with
their original mating parts and each com-
pleted assembly inserted in its original
location in the crankcase. In the event
parts are intermixed, discard, and install
new assemblies.

INSPECTION

6-25. Inspect alleylinder, piston and valve trainparts
in accordance with the generalinstructions described
in Section II. Specificinstructions willbe found inthe
following paragraphs, possible revisions will be found
later in the section.
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1, Shroud Tube 7. Camshaft

2. Push rod socket 8. Tappet body

3. Plunger spring 9, Cylinder

4. 0il pressure chamber 10. Ball check valve
5. 0il hole 11, Plunger

6. Oil supply chamber 12. Push rod

Figure 6-9 Diagram of Hydraulic Tappet

6-26. CYLINDER HEAD (VISUAL INSPECTION). Ex-
amine the cylinder head thoroughly, checking for the
following possible defects.

a. Loose, scored, pitted or otherwise damaged valve
seats. (Mark for replacement. )

b. Loose or damaged studs. (Replace with 0, 003,
0. 007 or 0., 012 oversize studs).

¢. Loose or damaged spark plug heli-coil inserts.
(Mark for replacement with oversize insert.)

d. Loose, cracked or scored valve guides. (Mark
for replacement. )

e. Nicked, scored or dented mounting pads. (Intake
and exhaust ports, rocker box covers. )

f. Cooling fins. Thefollowing standards shall pre-
vailinsofar as acceptance or rejection of cylinder heads
are concerned.

1. Cracked fins.
(a) Fin adjacent to the exhaust port flange.
(1) Stop drilling, a 3/16 inch diameter hole
throughthe end of the crack is permissible

providing the end of the crackis at least1/4
inch from the base of the metal.

(2) Finremovalto eliminate crack and re-
duce vibrating mass is permitted provided:

aa. Maximum removalig no more than
one half the total fin width.

bb. Maximum removalis inaccordance
with figure 6-10.

cc. No burrs or sharp edges are per-
mitted.
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dd. Minimum fillet at the root of the re-
moved portion of the fin is one quarter
inch radius. Minimum corner at top of
fin adjacent to the removed portion is
one half inch radius.

(b} Fins other thanthe above may be accepted
provided not more than one crack per fin and
its depth is no closer than 1/4 inch from the
base of the metal and a fin stabilizer is used
to reduce vibration and further deepening of
the crack.

2. Physieally damaged, broken or bent fins.

{a) The blended areafor any one fin shall not
exceed 3/8 square inches, nor 3/8 inch in
depth.

{b) Nomore thantwoblendedareas on any one
fin. -

(c) No more than four blended fins on the push
rodside of the head. No more than sixblended
fins on the anti-push rod side of the head.

(d) In addition to the above, it is recommended
that a fluorescent penetrant inspection of the
cylinder be made. Pay particular attention to
the following areas.

(1) Between the 15th and 20th cylinder fin
{counting from the top) on exhaust port side
of cylinder.

(2) The area around the lower spark plug
counterbore.

6-27. CYLINDER HEAD (DIMENSIONAL INSPEC-
TION}. Check the ID of each intake valve guide (it is

recommended that exhaust valve guides be replaced at
overhaul) with the flat plug rejection gage (9T-81).

Check the diameter and out-of-roundness of the guide

bore by checking with the gage at a minimum of two
positions 90" apart. ¥ the gage enters the guide at any
of the positions tested, markthe guide for replacement.

Check the ID of the rocker shaft bushings in the eyl-
inder head, using the flat plug rejection gage (64613).

Be suretouse 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
Llimit 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.

— : : MAX. FIN REMOVAL
T y:’ TO THIS LINE ONLY/

NEVER ENTER—
BASE METAL.

Figure 6-10, Maximum Fin Removal

S
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6-28. CYLINDER BARREL (VISUAL INSPECTION).
In additionto athorough inspection of the cylinder bar-
rel to ascertain its general condition, make the fol-
lowing specific checks:

a. Cooling Fins, It is recommended that notches
or nicks be profiled with a hand grinder or file. A
cracked cylinder barrel is cause for rejection of the
cylinder,

b. Cylinder Skirt. Replace any cylinder having a
bent, cracked or broken skdrt.

c. Check mounting flange for cracks, nicks or
warping.

d. Inspect inferior of barrel for scoring or corro-
sion. Minor damage can be repaired by regrinding or
honing; deep scoring or pitting, however, is cause for
rejection of the cylinder.

e, Inspect interior of nitrided barrel for barrel
glaze and a possible ring wear step at the point where
the pistonreversestravel at the top of the stroke. Re-
pair of these items is fully described in service Instruc-
tion No. 1047,

6-29, CYLINDER BARREL (DIMENSIONAL INSPEC-
TION). Dimensional inspection of the barrel consists
of the following measurements (the numbers in paren-
thesis refer tothe applicable reference numbers in the
Table of Limits):

a. Fit between piston skirt and cylinder (519),
b. Maximum taper of cylinder walls (520)
¢. Maximum out-of-roundness (521).
d. Bore diameter (522).
NOTE

All measurements involving cylinder bar-
rel diameters must be taken at a minimum
of two positions 90° apart in the particular
plane being measured. All measurements
of nitrided barrels must be made in the
straight portion below the starting point of
the choke, or atleast two inches below the
top of the barrel.

THIS PART OF PISTON
HAS LARGER DIAMETER
THAN RING LANDS.
STRAIGHT EDGE MUST
BE USED AS SHOWN.

FEELER GAGE

STRAIGHT EDGE

Figure 6-11. Method of Checking Piston Ring
Side Clearance

Section &
Cylinders, Pistons,
and Valve Train

—T7-NIGKS OR SCRATCHES
IN THIS AREA ARE GAUSE
FOR REJEGTION.

002 IN. UNDERSIZE DIA.
PERMISSIBLE IN THIS
AREA ON INGONEL
VALVES ONLY.

Figure 6-12. Area to Inspect Valve Stems

6-30. CYLINDER HOLD DOWN PLATE, The cylinder
hold down plate must be flat within 0. 003 inch when
clamped with five pound pressure to a perfectly flat
surface, I the plate is distorted or warped more than |
0. 003 inch, it must be replaced. i

6-31. PISTON (VISUAL INSPECTION). Examine the
top of the piston for excessive pitiing, cavaties or sur-
face distortion. The latter may be evidence of deton-
ation, particularly if the piston has beenin service for
a relatively short time. Other critical points which
must receive thorough visual examinationare the pis-
ton ringlands and grooves, piston pin holes, and piston -
pin holes bosses.

6-32, PISTON (DIMENSIONAL INSPECTION). Make
the following dimensional checks on each piston (the
numbers in parenthesis refer to the applicable ref-
erence numbers in the Table of Limits.

4. Side clearance between piston ring and piston (514,
515, 516and 517). Pistons for Avco Lycoming opposed
engines are ground with a slight taper from the skirt
to the head, with the exceptionof the lands between the
top compresasionand oil control rings, whichare ground
parallel. The clearance on wedge type compression
rings therefore, must be measuredas shownin figure-
6-11 in order to obtain a true check of the side
clearance, :

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

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

6-33. PISTON PIN AND PISTON PIN PLUGS. Check
OD of pistonpin against ID of hole in piston (reference !
512, Tableof Limits). Measure fit between piston and |
plugs and check OD of plugs (reference 513, Table of
Limits), Examine interior surfaces of piston pin for
corrosion or pitting
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FACE OF VALVE MUST RUN
TRUE WITH STEM WITHIN
0015

V
T

Figure 6-13. Valve Showing Locations for
Checking Run-Out and Section for
Measuring Edge Thickness

6-34. VALVE ROCKERS. Damaged, badly worn, pitted
or scored tips and push rodsockets warrant replace-
ment of the rocker. Check the ID of the rockerbushing
at severaldifferent positions with a flat plug rejection
gage (64613), This is adouble-end gage; be suretouse
the end marked "Rocker Bushing'', If the gage enters

the bushing at any point, mark the bushing for replace- .

ment.

8-35. PUSH RODS. Inspect push rods for wear or

looseness of ball ends. If ball ends are loose, replace
the rod. Rod must be straight within . 010 inch.

6-36. VALVES. Remove the valves from the cylinder
and clean to remove soit carbon and examine visually
ior physical damage, damage due to burning or cor-
rosion. Valvesthat indicate damage of this nature must
not be released.

NOTE

Exhaust valves (except Inconel exhaust
valves) should never be reused. Inconel
exhaust valves may be reusedif they com-
ply with requirements of the following in-
spection,

6-37. Do notreuse valve inwhich stem diameter mid-
way of valve measures lessthan that measured at the

key end; exceptinginconel valves which may be 0. 002

inch undersize on stem diameter as shown in figure
6-12.

6-38. Check runout of valve face, See figure 6-13.
Total runout must not exceed . 0015 inch. Do not re-
use any valves that exceed this limit.

6-39. Measure edge thickness of intake valve heads.
See figure 6-13. I, after refacing, "A" is less thanthe
limit shown in Table VI-1I, the valve must not be resued.

NOTE

The edge of intake valve heads are gen-
erally formed as shown infigure 6-14. The
thickness "A' can best be measured with
an optical comparator; however, it can be
measured with sufficient accuracy by
means of a dial indicator and a surface
plate, as shown in figure 6-15.

6-10

OVERHAUL MANUAL-AVCO LYCOMING DIRECT DRIVE AIRCRAFT ENGINES

6-40, Usingan optical magnifier, examing the valve in
the stem area and thetip for evidence of cracks, nicks,
tool marks, or other indications of damage. Damage
of this nature seriously weakens the valve, making it
liable to failure. Any valve havinga nick, withragged
edges more than 1/16 inch inlength should not be re-
used. A nick or tool mark of any sort in the keeper
groove of anexhaust valve is sufficient reason for not
reusing the valve. See figure 6-12.

6-41. If superficial nicks and scratches in the valve
indicate that the valve might be cracked, it should be
inspected by a magnetic particle or dye penetrant
method, Dye penetrant procedures should be carried
out strictly within the recommendations of the manu-
facturer of the penetrant.

TABLE VI-1
Intake Valve | Min. Permissible Engine
Part No. Edge Thickness Series

600317 . 040 inch 0-235, 0-290-D

66429 0-435-A
LW-11901

67905 . 050 inch 0-290-D2, 0-320,

0-360, I0-360,

VO-360, 0-540

73938 . 060 inch 0-290-D2, 0-320,

AIO-320, 10-320,

LIO-320,0-340,

0-360, I0-360,

HO-360, HIO-360,

IVO-360, VO-360,

0-540, I0-540,

TIO-540

73129 . 075 inch I0-360, LIO- 360,

LW-13622 ATO-360, 10-540,

TIO-540, LTIO-540,

67518 . 085 inch I0-360, HIO- 360,

71953 TI0-360, I0-540,

72612 10-720
73117
73876

6-42, Critical areas include the face and tip both of
which should be examined for pitting and excessive
wear. Minor pitting on valve faces can sometimes be
removed by regrinding; otherwisethe valve should be
rejected. Replace any valve that has operated with a
collapsed hydraulic tappet, regardless of the number

VALVE FACE. DO NOT INCLUDE

WHEN MEASURING THICKNESS

A

|

Figure 6-14. Section Through Edge of Valve
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Figure 6-15, Method of Checking
Valve Edge Thickness with Dial Indicator

of hours onthe valve. {See inspection of hydraulic tap-
pets. YCheck the clearance betweenthe valve stem and
guide (reference 528, Table of Limits for exhaust
valves, and reference 529 for intake valves).

6-43. HYDRAULIC TAPPET BODIES. H for any rea-
son anew camshaft is to be installed in the engine, or
the cam lobes are conditioned by regrinding, all ofthe
tappet bodies must he discarded and replaced with new
tappet bodies.

6-44. Checkthe tappet bodies for identification. Those
bodies with noidentification marks as shown infigure
6-16 must be discarded.

6-45. Check the face of the tappet body for signs of
spalling or pitting {figure 6-17). Any face whichshows
this condition is cause for rejection, and the tappet
body must be replaced with a new tappet body. It is
recommended that a magnifying glass (min., 10 power)
be used for this purpose.

6-46. When a tappet body is rejected because of spal-
ling, a visual inspection of the nose of the cam lobe
witha magnifying glass (min. 10 power) must be made.

Cylinders, Pistons,
and Yalve Train

STARTING TO S;N.Lx

Figure 6-17. Appearance of Spalling Marks
on Face of Hydraulic Tappet Bodies

ADVANCED 5!’#\!.!.!:6x

8ADLY SPALLED

Any indication of distress, surface irregularity or
feathering at the edge of the lobe is cause for rejection
of the camshaft.

NOTE

Each tappet face will have one or two
Rockwell marks {figure 6-18) which is not
cause for rejection, and this is notto be
-confusedwith a spalled or pitted condition
as shown in figure 6-17,

6-47, Circular wear patterns on the face of the tappet
body are also cause for rejection of the part. Each
face may have circular discoloration dueto rotation of
the body which is not cause for rejection, however, if
the surface has a wavy appearance the part should be
rejected (figure 6-19).

6-48, Examine the interfor of the bore inthe tappet
body using a small flaghlightto illuminate the interior
surfaces, X any appreciable amount of wear has oc-
cured at the interior shoulder (which serves as a seat
for the plunger assembly) a feather or chipped edge
will be visable around the shoulder (figure 6-20). The
existence of this feather or chipped edge is cause for
rejection of the entire tappet assembly.

6-49, Test the tappet body for structural failure
through the use of the magnetic particle method. This
requires a machine (which uses 440 line volts), a cop-
per adapter and a holding fixture ST-387. The tappet
bodies are inspected in the following manner:

a. Clean the edge of the face with medium grade
sandpaper and any Ferrox coating (figure 6-22).

b. Placethe tappet body in the holding fixture with
the adapter inserted in the body.

Figure 6-16. Identification of Hydraulic Tappet Bodies
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ROCKWELL: MARKS'

Figure 6-18. Rockwell Marks

¢. Tighten to hold the assembly securely in the
fixture.

d. Pass a current of 500 amps through the tappet
body for 1/2'to 3/4 of a second while the solution is
running over tappet body. Seams and cracks will be
coated black and can be easily identified.

CAUTION

When it has heen determinedthat a tappet
body is serviceable, it must be installed in
the same position from which it was re-
moved. No attempt shouldbe made tosal-
vage rejected or marginal paris. Under no
circumstances should the face of the tap-
pet body betouched withabrasives as such
a practice will result in early failure.

6-50. HYDRAULIC PLUNGER ASSEMBLY. Various
hydraulic plunger assemblies are used in subject en-
gines. (Consult Service Instruction No. 1011}, These
assemblies are differentiated by the leakdown rate. At
disassembly of the engine check the P/N on the hyd-
raulic plunger assembly. Hydraulic plunger assem-
blies must be usedin sets and it is not permissible to
mixassemblies inthe same engine, It is recommended
the following procedure be followed at overhaul:

CAUTION

All parts of each hydraulic plunger assem-
bly are selectively fitted and these parts
are not interchangeable. It is imperative
that mating parts be kept together and not
with other assemblies. If any doubt exists
astowhether the parts have become mixed,
install new hydraulic plunger assemblies.

6-51. As the hydraulic plunger assemblies are re-
moved fromthe engine, check for chipping of the seai-
ing shoulder (figure 6-23).

6-52. Line the hydraulic plunger assemblies side by
side on a flat surface and lay a straight edge across
the shoulder surface (figure 6-24). Any plunger as-
sembly that is more than 1/32 inch below the straight
edge is "collapsed™ and must be rejected.

6-12
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€ APPEARS WAVY'

Figure 6-19. Circular Wear Paitern on
Face of Hydraulic Tappet Body

6-53. Make a visual inspection of thebody of the plun-
ger assembly for cracks.

CAUTION

Althoughthe tappet body may be submitted
tothe magnetic particle method, at notime
is it permissible to submit any part of the
hydrualic plunger assembly tothis method.

6-54. The hydraulic plunger assembly may now be
cleaned with clean solvent and then backflushed with
clean solvent.

6-55. Check the plunger assembly for a leaking check
valve in the following manner:

a. Dip the plunger in light machine or engine oil.
(Extra fast leakdown only. All other plunger assem-
blies must be checked dry. )

b. Hold the hydraulic cylinder between the thumb
and middle finger in avertical position with one hand;
thenplace the plunger inposition so that it just enters
the cylinder (figure 6-25).

* ¢. Depress the plunger quickly withthe index finger
and if the plunger bounces back, the unit may be con-
sidered satisfactory.

ROUGH FEATHERED SMOCTH MAC.HINED
EDGE SHOULDER

WORN BODY

NEW BODY

Figure 6-20. Appearance of Interior Shoulder
"~ in New and Worn Tappet Bodies

Revised Qctober 1974
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Figure 6-21, Dimensions for Making Holding Fixture

d. When the plunger does not bounce back but re-
mains collapsed, it is an indicationthat the ball check
valve is not seating properly. When this condition ex-
ists, the hydraulic plunger assembly is defective and
must be replaced, )

NOTE

When an intake or exhaust valve hydraulic
plunger assembly has proven to be defec-
tive, the valve itself must be Feplaced as
well as the hydraulic plunger assembly.

6-56. Toassemblethe unit, unseat the ballby inserting
a thin clean bronze wire through the oil inlet hole.
With the ball off its seat, insert the plunger and twist
clockwise so that the spring catches.

6-57. DETECTION OF MAGNETIZED HYDRAULIC
PLUNGER ASSEMBLIES, If the parts of ths plunger
assembly become magnetized the plunger may remain
in a collapsed position. Check the parts for magne-
tizationwith a compass or smallironwire, In the event
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that any of the parts are magnetized, the plunger as~
sembly must be replaced.

6-58. VALVE SPRINGS. Check the condition of all
valve springs on a suitable spring tester, using the
loads and deflections as given in references 800 and
801, Table of Limits.

MODIFICATIONS

6-59. Several modifications have been made to var-
ious installations of the subject engines. It is sug-
gested that the following publications be consulted o
ascertain whether or not your particular installation
has been affected. Avco Lycoming Service Bulletin
No. 253 and 273. Avco Lycoming Service Instruction
No. 1035, 1073, 1123, 1135, 1136, 1262, 1280and 1302.

REPAIR AND REPLACEMENT
6-60. General instructions for the repair of cylinder,

pistonand valve trainparts willbe found inSection IIL.
Specific Instructions follow.
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REMOVE FERROX COATING FROM. THIS :
SURFACE BEFORE MAGNAFLUXING

Figure 6-22, Surface toc be Cleaned
of Ferrox Coating

6-61. SPARK PLUG THREAD INSERT. Spark plug -

thread inserts which were rejected during inspection
are removedand replaced as describedin the following
paragraphs,

6-62. Insert the extracting tool (64595) in the spark
plug hole so that the edges of the tool cut into the top
thread of the insert. Rotate the tool in a counter-

clockwise direction,unscrewing the insert from the hole.

6-63. A new insert may be installed by use of the in-
serting tool (645%4). Withdraw the mandrel part of the

tool beyond the recessedsection of its sleeve. The in-

sert 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 clockwise and
press forward slightly; this will engage the insert in

threaded end of 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,

6-64. The adjustable brass screw on the sleeve tends
to actas abrake, preventingthe insert from unwinding.
It is important thatthe insertbe kept tight onthe man~
drelto facilitate its assembly in the threads of the cyl-
inder head. The ingert shouldbe wound sothat the ad-
jacentturns of the insert are in contact with eachother.
This will eliminate the possibility of crossed threads.

CHIPPED SHOULDER

Figure 6-23. Chipped Shoulder
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Figure 6-24. Checking Plunger Assembly
NOTE

When inspection reveals the necessity of
replacing a spark plug heli-coil insert, it
must be replaced with a . 010 inch over-
size insert. A .010 inch hottoming tap
(64596-1} is available.

6-65. When screwing the insert into the hole in the
cylinder head, be sure that the first coil picks up the
first thread, As the tool is 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 counter-clockwise with the other
hand, freeingthe left half-turn of the insert. By sliding
the sleeve towardthe top of the mandrel, the end of the
insert can be seen projecting above the boss. The
mandrel shouldthen be rotated ina clockwise direction
until the insert disappears from sight, Whenthis posi-
tion 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 reassembled
and the ingsert turned until it is about one half turn
from the face of the hoss.

6-66. The tang of the insert can be broken off with
needle-nose pliers at the location of the notch, Then

Figure 6-25. Checking Hydraulic Plunger
Assembly for Leaks

Revised July, 1967
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using the expanding tool (64593), secure the insert
firmly in the spark plug holes. The limit of expan-
sion can be kept within the thread gage limits by fix-
ing the stop nmut on the expanding tool at the correct
position. After expanding the insert, it may be staked
by assembling the staking sleeve over the mandreluntil
the sleeve meets the boss. A slight blow on the top of
the sleeve willimpress a slight chamfered edge around
the periphery of the tapped hole. The staking sleeve
may then be removed and adjusting screw released,
and the expanding mandrel removed {rom the ingert.

6-67. GRINDING VALVE SEATS. See figure 6-26,
The ID of the valve guide isused as a piloting surface
for all valve seat reconditioning operations. Grind
valve seats, using suitable grinding equipment, to 30°
angle on intake valve seats and 45° angle on exhaust
valve seats. Grind to the dimensions called out in
figure 6-26, Proceed in the following manner,.

6-68. On intake valve seats, use a 15° grinding wheel
lto grind the top surfacesof the valve seat to produce

the outer face diameter {dimension "A"). Bring the face
of the intake valve seats to the specified width (dim-
ensien "C'"} by narrowing the throat with a 75° wheel.

6-69. Onexhaustvalve seats, use & 15° grinding wheel
to grind the top surface of the valve seats to produce
the outer face diameter (dimension "B'"). The width of
the exhaust valve seats should not conform to dimen-
sion'D".,

6-T70, 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 achieve
the specified diameter, the seat must be replaced.
(See figure 6-27).

Section 6
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6-71. VALVE SEAT REMOVALAND REPLACEMENT,
Valve seats that are loose, damagedor wornto the ex-
tent that they cannot be reground to the dimensions
shown in figure 6-26 must be replaced,

NOTE

When it is necessary to replace intake or
exhaust valve seats, the recess inthe cyl-
inder head musthe cut . 010, . 020 or . 030
oversize and the corresponding oversize
seat installed.

6-72. VALVE SEATS. The "Flat" type seat employed
on some earlier series engines differs from the "Ali-
son' type seat employed on all current subject en-

gines. Seefigure 6-28 for sectional views of both seats,
These seats are not interchangeable.

6-73. Placethe applicable valve seat replacement fix~
ture on a suitable surface and fasten securely. Fab-
ricate aremoval tool inaccordance withthe materials
and dimensions shown in figure 6-29.

6-74, Heat cylinder to a temperature of 600°F. and
secure to fixture, Soak the sponge of the removal tool
in cold water. Insert the tool down through the valve
seat, the seat willshrink and cling tothe sponge. With-
draw the tool being careful not to cock the seat. This
entire procedure should be performed as swiftly as
possible after removing the cylinder from the heat,

6-75, Measure the ID of the valve seat recess in the
cylinder head. Compare the measurement with the ori-
ginal manufactured diameter of the recess (see Table
of Limits) and determine which oversize seat is to be
installed.

IIAII llBll
o 45°0°
Ny gg 0 N 45° 30
( \ 15° I5°
N | \
INTAKE OR[GINAL OUTLINE OF SEAT -/ EXHAUST
MODEL "A' (INTAKE) "B" (EXHAUST) "C" (INTAKE) "D" (EXHAUST)
All parallel valve head 2,145/2.155 1.740/1. 150 .078/.117 . 058/. 077
cylinder assemblies
- except 0-235-C, 0-290-D, 0-435-A
0-235-C 1.965/1, 975 1.722/1. 732 . 032/, 087 .091/. 108
0-290-D, 0-435-A 2,013/2. 023 1.740/1, 150 .076/. 117 .058/. 077
All angle valve head _
cylinder assemblies 2,334/2. 344 1.816/1. 826 .074/. 093 .091/. 106

Figure 6-26. Valve Seat Dimensions for Reconditioning
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TABLE VI-II

VALVE SEAT REPLACEMENT TOOLS

VALVE SEAT RECESS CUTTER

ID Valve Seat Hole in Cylinder Head
. 280-2, 281
. 733-1,735
.073-2. 075
.926-1. 928
.918-1, 920
. 087-2, 089
. 994-1, 996

DG DD ek B

-1 Indicates . 010 inch oversize
-2 Indicates . 020 inch oversize
-3 Indicates . 030 inch oversize

VALVE SEAT RECESS CUTTER PILOT

ID Valve Guide Hole in Cylinder Head
.5913-, 5923
. 6613-, 6623
. 6247, 6257

ST-66 is standard
-1 Indicates . 010 inch oversize
-2 Indicates . 020 inch oversize

ST-66, -1,-2, -3, -5
ST-61, -1, -2
ST-68,-1,-2, -3, -5

ST-66 is standard
=3 Indicates . 030 inch oversize
-5 Indicates . 005 inch oversize

VALVE SEAT REPLACEMENT DRIFT

ID of Valve Seat
1. 870-2. 060
1,474-1. 730

VALVE SEAT REPLACEMENT FIXTURE

Parallel Valve Cylinder Heads
Angle Valve Cylinder Heads

VALVE SEAT RECESS CUTTER DRIVER

Used with all ST-series cutters
Hand drive adapter

6-T6. Refer to Table VI-II and select the proper cut-
ter and pilot. Installthe pilot in the cutter, tighten and
install cutter inspecialdrive. Installondrill press and
proceed to .cut the recess in the cylinder heat to pro-
per gize, Note thatthe pilot engagesthe ID of the valve
guide hole in the cylinder head. Remove no more metal
fromthe bottom of the recessthanis necessaryto clean
up the major diameter.

6-77. In the event the seatsare to be cut by hand, in-
stall the handdrive adapter over the special drive and
using a "T" handle proceed to cutthe recesses as de-
scribed in the proceding paragraph.

6-78. Heat cylinderto800° to 650°F. (315°t0343° C.}
and seeure to applicable replacement fixture. Place
new seat on replacement drift (refer to Table VI-II
for correct drift) and drive seat into the recess in the
cylinder head by tapping end of drift with hammer.

§-16

REPLACE SEAT IF
WHEEL. PRODUCES
GRINDING STEP
HERE

Part No.
ST-51-1, -2, -3
ST-52-1, -2, -3
ST-53-1,-2, -3
ST-54-1,-2, -3
ST-56-1,-2, -3
ST-57-1, -2, -3
ST-58-1,-2, -3

Part No.

7 2

Part No.
ST-64
ST-65

Part No.
64520
64696

Part No.
ST-62
ST-63

-3,-5

15° NARROWING
WHEEL

PILOT
VALVE GUIDE

Figure 6-27. Rejection of Valve Seat
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ALLISON TYPE

Figufe 6-29. Difference Between "Flat"
and "Allison" Type Valve Seat

6-79. Proceedto grindthe faces ofthe newly installed
valve seats as described in paragraphs 6-67 through
6-69.

NOTE

Whenever a newvalve seat is installed, it
is required that its matching valve guide
be replaced. This will assure concentric
grinding of the new seat,

6-80. VALVE REFACING. Place valve in a suitable
valve refacing machine (Snap-On VR-300) or equiva-
lent. Set refacer to 30° for intake valves and 45° for
exhaust valves. Using a soft #80 grit wheel, remove
no more metal thanis necessaryto cleanup pits inthe
valve face or to correct any apparent warping condition,
Round off with a hand stone any sharp or burred edges
left around the valve face after refacing; this is best
accomplished while valve is turning in the refacing
machine.

6-81. VALVE GUIDE- REPLACEMENT. Damaged or
worn valve guides are removed and new guides in-
stalled in accordance with the procedures described
in the following paragraphs,

6-82, VAIVE GUIDE REMOVAL. Screw the nut of
valve guide puller (ST-49) tothe head of bolt (3/4-16).
Place the retainer over valve guide inside of rocker
box. Insertthe bolt (3/4-16) into the retainer andvalve

172" BAR STOCK
FLAT WASHERS (2)
SPONGE 2.5" DIA,

15"
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guide. From cylinder barrel end insert the bolt (3/8-24)
into the end of the 3/4 inch bolt, Tighten the 3/8 bolt
until snug against the valve guide. Turn the nut in
rocker box in a clockwise direction until valve guide
is out of cylinder head,

6-83. VALVE GUIDE SELECTION. Check each valve
guide hole in the cylinder head withthe applicable valve
guide hole plug gage. (See Table VI-I). Determine if
the same size guide may be used or whether the next
oversize guide is reqguired,

6-84. VALVE GUIDE INSTALLATICON. Mount the ap-
plicable valve guide replacement fixture (See Table
VI-IO) on adrill presstable. Fasten cylinder securely
in place onthe fixture andset the fixtureto the proper
angle for the guide being irs talled. (11° 45 minutes for
intake valve, 12° 40 minutes for exhaust valve).

6-85. I it has been determinedthat the next oversize
guide is required, select the appropriate reamer (See
Table VI-IIT) and proceed as follows. Mount the reamer
in the drill press spindle and ream the valve guide hole
in the cylinder head, Check the reamed hole with the
corresponding gage (See Table VI-HI).

6-86. Heat the cylinderto 350°F. -400°F. for a min-
imum of one hour. Place the new guide on the approp-
riate valve guide installation drift (See Table VI-HI)
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. Allow the cylinder to
cool. Ream the valve guide with the appropriate valve
guide ID reamer and check the finished ID with the cor-
responding valve guide ID gage (See Table VI-II).

6-87. VALVE ROCKER THRUST WASHERS. Exces-
sive side clearance between the valve rocker and cyl--
inder head (reference 533, Table of Limits) caused by
excessive wear on the inner rocker shaft support boss
may be brought within limits in the following manner:

a. Use the inner rocker shaft spotfacer (64862) to
clean up the surface of the inner rocker shaft support
boss, removing no more metal than is necessary.

b. Select and fit any two of the three undersize
washers that will bring the side clearance within the
service limits,

f— [ 1/2"——

NUTS (2)

i

THREADED 2"

Laanl

®

Figure 6-29. Valve Seat Removal Tool
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TABLE VI-HT

VALVE GUIDE REPLACEMENT TOOQLS

GAGE - SIZE REAMER
. Valve Guide Hole
in Cylinder Head
(.5913/. 5923 hole)
64571 Standard @@= 00 we-----
64507 . 005 oversize 64678-2
64509 . 010 oversize 64678-3
64511 . 020 oversize 64678-4
64639 . 030 oversize 64678-5
(. 6247/. 6257 hole)
ST-89 Standard @ === 0 =e--ne-
ST-89-5 . 005 oversize 5T-~90-5
ST-589~1 . 010 oversize ST-90-1
5T-89-2 . 020 oversize ST-90-2
ST-89-3 . 030 oversize ST-90-3
(. 6613/, 6623 hole)
64940 Standard 64924
64928 . 005 oversize 64924-1
64929 . 010 oversize 64924-2
64930 . 020 oversize 64924-3
64931 . 030 oversize 64924-4
Valve Guide ID
64514 All intake valves 64634
64514 . 4040/, 4050 exhaust valve 64684
64725 . 4360/, 4370 exhaust valve 64726
8T-26 . 4370/, 4380 exhaust valve S8T-27
64901 . 4375/. 4385 exhaust valve 64900
64927 . 4985/, 4995 exhaust valve 64925
{except ni-resist)
64927 . 4985/, 4995 exhaust
(Ni-resist)’
Pilot diameter
. 4828/, 4833 - 8T-113-1
. 4778/, 4783 ST-113-2
ST-155 . 4995/, 5005 exhaust
(Ni-resist)
Pilot diameter
.4828/. 4833 ST-143-1
L4778/, 4183 ST-143-2
REPLACEMENT FIXTURE
T/N CYLINDER ASSEMBLY
64501 Al 4-3/8" bore
64644 Al 5-1/8" angle valve head
64714 AN 5-1/8" parallel valve head
REPLACEMENT DRIFT
64505 All intake valve guides
64505 Valve guides with ., 4040/, 4050 ID
64796 Valve guides with . 4360/, 4370,
. 4370/, 4380, .4375/.4385 ID
64923 Valve guides with . 4985/, 4995,

6-18

. 4995/, 5005 ID

6-83, REPLACEMENT OF VALVE ROCKER SHAFT
BUSHING. On earlier models of some cylinder head
assemblies the inner rocker shaft bushing was secured
by a dowel pin, I will not be necessary to replace the
dowel pin whenthe bushing is replaced. The dowel pin
in this assembly is removed in the following manner:

6-89. Secure the cylinder to a suitable fixture on the
workbench and insert the dowel hole drill jig (64808)
beveled end up, through the outer bushing, securing it
on the twovalve rocker shaft cover studs. Boreout the
dowel in the inner bushing with an 0.123/0. 124 inch
diameter drill. ' '

6-90. (All Cylinders). Remove the outer and inner
bushing using the rocker shaft bushing removal drift
(64814). .

ACGEPTABLE
INTAKE VALVE EXHAUST WALVE
ZK &
{ —¥* = ;%

DESIRED _{I* MAX. ANGLE)
INTAKE VALVE EXHAUST VALVE

NOT ACCEPTABLE

INTAKE VALVE EXHAUST VALVE

g L\,
AN

Figure 6-30. Acceptable, Desired and
Not-Acceptable Valve Contact With Seat Face

e

Revised May, 1972




)

OVERHAUL MANUAL - AVCO LYCOMING DIRECT DRIVE AIRCRAFT ENGINES

6-91. Check each rocker shaft bushing hole in cyl-
inder head with a standard plug gage (64810). If plug
gage enters hole more than 1/8 inch an oversize rocker
shaft bushing will be required. If the fit of plug gage
in the hole is quite loose, it is evident thatthe bushing
that was removed was an oversize bushing. Use the
0. 005 oversize plug gage to determine what oversize
bushing shouid be used for replacement. Whenthe pro-
per size replacement bushing has been determined,
proceed to ream bushing hole in the cylinder head.

6-92. (Angle Valve Cylinder Heads. ) Place the pilot of
the outer rocker shaft bushing hole in cylinder head
reamer (64812 or 64813) throughthe outer holeinto the
inner hole and proceed to ream the outer hole. Placeihe
inner rocker shaft bushinghole in cylinder head reamer
(64832 or 64833) through the outer hole and ream the
inner hole. Clean cylinder and reamed holes thoroughly.

6-93. Parallel Valve Cylinders, Placethe pilot of the
rocker shaft bushing hole in cylinder head reamer
(64838 or 64839) through the outer bushing and pro-
ceed to ream the parallel rocker shaft bushing holes.
Clean the cylinder and reamed holes thoroughly.

6-94, Angle Valve Cylinders. Installnew rocker shaft
bushings in the following manner: place the stop of the
outer rocker shaft bushing installation drift (64815)
between the inner rocker shaft bushing boss and the

_outer rocker shaft bushinghoss. Assemble new bush-

ing on drift,. insert drift pilot through boss into stop
and fap bushing into place. Assemble the new bushing
on the pilot of the inner rocker shaft bushing instal-
lation drift (64816) and position bushing and pilot. In-
sert drift through outer bushing into pilot and tap in-
ner bushing into place.

6-95. Parallel Valve Cylinders. Install new rocker
shaft bushings in the following manner: Place a new
bushing onthe driver of the inner rocker shaft bushing
installation drift (64825) and locate bushing and driver
in front of irmer rocker shaft bushing hole in cylinder
head. Insert the pilot of the inner rocker shaft bush-
ing installation drift throughthe outer bushinghole and
tap inner bushing in place. When installing the outer
rocker shaft bushing, install the stop of the outer rocker
shaft bushing installation drift (64824) between the inner
and outer rocker shaft bushing holes in the cylinder
head. Place a new bushing on the oufer rocker shaft
bushing installation drift and tap into place,

6-96. Angle Valve Cylinders. After installing new
rocker shaft bushing in cylinder head, ream the bush-
ing inside diameter. To do this, place the pilot of the
outer rocker shaft bushing ID semi-finish reamer
(64819) through the outer bushing. Place the inner
rocker shaft bushing ID semi-finish reamer (64820)
through the outer bushing and ream the inner bushing.
Repeat the same procedure, this time using the outer
and inner finish reamer (64821 and 64822). Check the
finish ID hole in the rocker shaft bushings with the
rocker shaft bushing ID plug gage (64823). Clean the
cylinder and reamed hole thoroughly.

6-97. Parallel Valve Cylinders. After installing new
rocker shaft bushings in cylinder head, place the pilot
of the inner and outer rocker shaft bushing ID finish
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reamer {64826) through the outer bushing hole and
ream the four bushings. Check the finished ID holes
of the rocker shaft bushings with the rocker shaft bush-~
ing ID plug gage. Clean the cylinder and reamed holes
thoroughly.

NOTE

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

6-98. Replacement of Valve Rocker Bushings. Ifvalve
rocker bushings are damaged or worn, they can be
replaced in the following manner:

6-99. Place the valve rocker in position in the valve
rocker holding fixture (64540} and, using a suitable
drift, remove the bushing from the valve rocker.

6-100. Using a suitable arbor press, install anew bush-
ing in the valve rocker. Make sure the oil hole in the
bushingis aligned with the oilhole in the valve rocker.

6-101. Burnish the bushing by using an arbor press to
pass the valve rocker bushing burhisher (64541} com-
pletely through the bushing. Remove the rocker from
the fixture and check the finished ID with the valve
rocker bushing finish ID gage.

6-102. Regrinding Cylinder Barrels. Allunplated cyl-
inder barrels which exceed allowable service limits
in diameter, taper or out-of-roundness, must be re~
ground to . 010 or .020 oversize. Nitrided cylinder
barrels employed on the 0-360-B, -D and 0-540-B
low compression engines may be ground to . 010 over-
size. Donot attempt to regrinda barrel on light weight
grinders such as block mounted automotive or similar
type machine.

NOTE

Only the nitrided barrels employed on the
series engines listed in the above para-
graph maybe reground oversize. Allother
nitrided barrels must be either re-bar-
reled or reconditioned by chrome plating.

6-103. The oversize to which the cylinder is ground
must be determined by adding 0. 004 of an inch (clean
up allowance) to the barrel diameter measured at the
point of gréatest wear. This measured addition should
not exceed 0.002 of an inch per wall. The barrel is
then groundio the oversize above this figure. Unplated
barrels with wear exceeding . 020 of an inch or appli-
cable nitrided barrels with wear exceeding . 010 of an
inch must be replaced. See reference 522, Table of
Limits, -

6-104. The foliowing data are included as a'guide in |
selecting an efficient wheel and set up for grinding !
barrels to an oversize dimension. :
A. Unplated Steel Barrels

1. Wheel
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a, Friable Bond Material - 2A
b. Grain Size - 54

¢. Grade -K

d. Structure - 5 porous

e. Vitrify Bond Treatment - V92
f. Diameter - 3-1/2 to 4 inches

2. Wheel Speed

a. 3-1/2 inchwheel - 5600 to 6000 surface feet
per minute.

b. 4 inchwheel - 5350 to 5730 surface feet per
nainute,

3. Work Speed - 250 RPM

b. Nitrided Barrels
1. Wheel

a. Firable Bond Material - 1C
b. Grain Size - 54

¢. Grade - H

d. Structure - 8

e. Vitrify Bond Treatment - V32
f. Diameter - 4 inches

2., Wheel Speed - 5350 to 5730 surface feet per
minute.

3. Work Speed - 250 RPM

6-105. H is recommended that unplated steel barrels
be ground fo a surface finish of 25-35 micro-inches,
nitrided barrels to 20-35 micro-inches. Such a finish
can be obtained by grinding if the barrel diameter is
brought to within 0. 0005to 0. 001 inchof desired ID by
roughing cuts, The wheel must then be redressed and
the finished pass made. The wheel should then be al-
lowed to run over the work four or five times, When
setfing upthe job, make sure that the stops are arranged
to prevent the edge of the wheel from running past the
top of the barrel more than 1/8 of an inch. This pro-
tects the combustion chamber interior from damage,

6-106. Cylinders with barrels ground oversize must
be fitted with corresponding oversize rings and pis-
tons and identified as diredted in Service Instruction
No, 1181,

6-107. Infield service where one cylinder is worn be-
yond maximum lmits, the worn cylinder and its op-
posite cylinder should be reground to the same over-
size dimensions and oversize pistons and rings be
used to majintain proper dynamic balance.

6-108. During complete engine overhaul when one or
more cylinders reqguire grinding, all cylinders should
be ground to the same oversize dimension.

6-109. Reconditioning Nitrided Cylinder Barrels, Al-
thoughonly the series engines listed in paragraph 6-102
may be ground oversize, other nitridedbarrels can be
reconditioned by chrome plating or in some cases by
re-barreling, Consultthe Jatest edition of Service Inst-
ruction No, 1047 for information relative to recondi-
tioning nitrided barrels,

6-110. Reccnditioning Chrome Plated Barrels, Al-
though it is not practical to remove wear steps by re-
grinding, such barrels can be restored by a stripping
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and replating process. Consult Service Instruction No,
1054 for facilities approved by Aveco Lycoming to per-
form this chrome plating process.

6-111, Valve Repair. Repairs tovalves are limited to
removal of carbon, regrinding the face, and polishing
superficial scraiches,Bending processes, to straighten
and puddling to restore the face must not be attempted,

6-112, Warped Exhaust Flanges. If a warped exhaust
flange is noted, the flange should be straightened by
grinding.

6-113. Valve Rocker Shafts (0-290-D, -D2), Sharp ed-
ges onvalve rocker shafts, caused by contact with the
rocker box cover may occur onthis series. These sharp
edges may be removed as follows. Chuck the rocker
shaft in a lathe or drill press. Withemery paper backed
by a rubber pad or block, polish out any sharp edges
from the ends of the shaft. Finish polish with crocus
cloth.

NOTE

Tag rocker assembly so it will be reas-
sembled inthe original position from which
it was removed at tear-down,

REASSEMBLY

6~114. Assembly of Pistons. Using the pistonring ex-
pander, assemble the new rings on pistons in the or-
der described in the following paragraphs.

NOTE

On chrome cylinder and 0-235 cylinder,
the scraper ring is installed with the scr~
aper edge toward the topof the piston. All
other cylinders, the scraper edge is in-
stalled toward the bottom of the piston.

6-115, (All Pistons). With the piston lying top up on
the workbench, installthe oil regulating ring equalizer
in the first groove above the piston pinhole. Assemble
the regulating ring over the equalizer withits gap 180°
opposite the equalizer gap. Compress the assembly
several times with the fingers to make sure the ring
lies free and loose in the groove. Both the equalizer
and the regulating ring are symmetrical and may be in-
stalled with either side upward.

6-116. Install compression rings in the remaining top
grooves. The compression rings are etched on one
side withthe work "Top" andthis side must be instal-
led with this side ioward the top of the piston,

6-117, (0-235-C). Invert the piston on the bench and
install the seraper ring in the groove below the piston
pin hole. Install the scraper ring with the scraping
edge toward the top of the piston.

WARNING

Do not under any circumstances assemble
chrome plated piston rings in a chrome
plated cylinder barrel. ¥ in doubt as tothe
proper combination of rings tobe used, re-
ferto the latest editionof Service Instruc-
tion No. 1037 or contact the Service De-
partment, Avco Lycoming Divigion,

Revised October 1874
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6-118. (All Pistons. ) Upon completion of assembly of
the piston rings, check the side clearance of the rings
in the grooves. Use feecler gage and straight edge as
shown in figure 6-11,

NOTE

Under no circumstances should oversize
piston rings be used inchrome platedbar-
rels.

6-119. Assembly of Cylinder. See figure 6-5. Coatthe
valve guides and valves with a pre-lubricant as des-
cribed in paragraph 3-39. Insert the intake and exhaust
valve intheir respective guides. The intake valve can
be identified by the fact that it is slightly larger than
the exhaust valve. Hold the ends of the valve stems and
place the cylinder on the applicable cylinder holding
block. Install on each valve a lower spring seat (5),
outer .and auxiliary valve spring (4 and 3), and outer
valve spring seat (2).

NOTE

Assemble the dampener ends of springs
(close wound coils marked withdye or lac-
quer) downward or next to lower spring
seats.

6-120. Compress the valve springs with the valve
spring compressor and assemble the valve retaining
keys. I the valve is not seated properly the valve may
be seated by using a wooden hammer handle againstthe
tip of valve stem and hitting hammer with palm of hand.
No other means should be used.

NOTE

Sodium-cooled exhaust valves are assem-
bled with special keys and caps {32). Do not
install caps until just before valve rockers
are installed,

6-121. Installation of Pistons and Cylinders. See that
all preservative oil accumulation oncylinder and pis-
ton assemblies is washed off with solvent and thor-
oughly dried with compressed air. Insert valve rocker
shafts in their bores in the rocker box. Immediately
priorto assembly of pistonand cylinder to the engine,
space the rings correctly and apply a generous coat-
ing of the oil mixture described in paragraph 3-39.
Applyto the inside of the cylinder barrel and to piston
and rings working the mixture well around the rings
andintothe grooves. Starting withNo. 1 c¢ylinder, pro-
ceed to install as follows:

6-122. Rotate crankshaft so that No. 1 piston, when
installed, will be approximately at top dead center on
the firing stroke; this is determined by both tappets of
No. 1 cylinder being on the base circle of the cam
lobes. Before any attempt is madeto rotatethe crank-
shaft support the connecting rods as shown in figure 6-2.

6-123. Assemble piston onconnecting rod with piston
nmumber, which is 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 fit, it is porbably caused by
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= 340
SHIM .
> 4 REQ'D PER CYLINDER
{010 IN. THICK X.50/70 IN. WIDE}
N
HORIZONTAL CENTER
LINE OF ENGINE
3\° /%
0 o

CYLINDER HOLD-DOWN PLATE

INSTRUCTIONS—ON ENGINES USING CYLINDER HOLD-DOWN
PLATES, DURING INITIAL TIGHTENING, USE
TWO SHIMS BETWEEN EACH PLATE AND
THE BARREL ,LOCATED AS SHOWN. REMOVE
SHIMS BEFORE FINAL TIGHTENING.

Figure 6-31. Location of Shims Between °
Cylinder Barrel and Hold-Down Plates

nicks or slight carbon in the piston pin bore of the pis-
ton. I a new piston pin or piston is to be installed,
select the pm to g1ve a palm push fit at room temp-
erature of 15° to 20°C, (60° to 70°F.). After piston
pm is in place and centrally located, insert a plston
pin plug at each end of the piston pin.

6-124. Placea rubber cylinderbase oil sealring (27,
figure 6-5) around the cylinder base, assemble the ap-
plicable piston ring compressor over the top piston
rings and installthe cylinder cver the piston, pushing
the piston ring compressor ahead with the cylinder bar-
rel. This will encircle and compress the oil scrapper
ring of 0-235-C pistons at the piston skirt. As thecyl-
inderbarrel approaches the erankcase, catchthe piston
ring compressor as it drops off the piston skirt. When
the base of cylinder is seated on crankcase pad, se-
cure the cylinder with 3/8 inch and 1/2 inch cylinder
base nuts, tightening the nuts finger tight only.

NOTE

Cylinder hold-down plates (10, figure 6-5)
are not employed on all engines. Consult
the applicable Parts Catalogfor model ap-
plication. When applicable, install the
hold-down plates before assembling hold-
down nuts. Alsonotethatono-235, 0-290-
Dand -D2 series shroud tubes must be in-
serted prior to assembhng cylinder to
crankecase.

6-125, To assure proper assembly of the crankcase
halves and to eliminaie the possibility of subsequent
loosening of cylinderbase nuts, a definite and specific
sequence of tightening all crankease andcylinder base
nuts must be followed. Be certainthat crankcase halves
havebeen brought together, and fastenings securedas
directed in Section 7, before installing cylinders. The
cylinder base hold-down nuts are installed as described
in the following paragraphs.
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I/2 INCH

3/8 INCH

Figure 6-32. Sequence of Tightening
Cylinder Base Nuts

6-126. When all cylinders have been initially installed
onthe crankcase as described inparagraph 6-124, be-
gin tightening all cylinder base nuts as described below,
usingthe proper cylinderbase nut wrenches and handle
in conjunction witha suitabletorque indicator. Torque
wrenches should employ the flexible beam design hy-
draulic principle or a dial indicator with rack and
pinion.
NOTE

Before installing cylinder hold-downnuts,
lubricate crankcase through stud threads
withany one of the following lubricants, or
combination of lubricants.

1. 90% SAE 50W engine oil and 10% STP.

2. Parker Thread Lube

3. 60% SAE 30 engine oil and 40% Parker
Thread Lube.

a. Assemble hold down plates (where applicable)
and cylinder base hold down nuts. Install shims between
hold down plates and cylinder barrel as directed in
figure 6-31.

b. Tighten 1/2 inch or 7/16 inch holddown nuts to
300 inch pounds (25 foot pounds) torque.

¢, Remove shims and using the same sequence,

tighten the 1/2 inch nuts to 600 inch pounds (50 foot -

pounds) torque or the 7/16 inch hold down nufs to 420
inch pounds (35 foot pounds) torque.

d. Tighten the 3/8 inch hold down nuts to 300 inch
pounds (25 foot pounds) torque. Seguence is optional.

NOTE

All O-235 series engines, except the 125
HP series, employ only 3/8 inch holddown
nuts. Tightenthese nutsto 300inch pounds
(25 foot pounds) torque in the sSequence
shownfor 1/2 inch hold down nuts infigure
6-32. :

e. Asa final check, hold thetorque wrench oneach
mit for about five seconds. If the nut does not turn, it
may be presumed {o be tightened to correct torque.

{. Rechackclearance between hold-down plates and
cylinder barrel., If .010 clearance is not obtained,
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loosen nuis and repeat steps b and .

6-127. After all cylinder base nuts havebeentightened,
remove any nicks in the cylinder fins by filing or bur-
ring.

6-128, Install some type of vented plug in each spark
plug hole after assembly of cylinder to prevent en-
trance of foreign matter and at the same time to per-
mit the engine to be turned easily by hand.

8-129. (Except0-235, 0-290-D). Install hydraulic tap-
pet plunger and cylinder assemblies with spring end
outward and sockets with concave end outward in the
hydraulic tappet bodies.

CAUTION

Be sure that there is no oil inside tappet
body and that the tappet plunger and cyl-
inder assembly are thoroughly clean and
dry, Wash any lubricating or preservative
oilout of these parts, since tappet assem-
blies must be absolutely dry in order to
check tappet clearance.

6-130. Assemble new shroud tube 0il seals in both
shroud tube oil seal retainers in crankcase and on outer
end of the two push rod shroud tubes; then assemble
ashroud tube seal sleeve over eachof these seals, cen-
tering the sleeve on the seal.

6-131. Parallel Valve Cylinders. (Except 0-235-C,
0-290-D, -D2.) See figure 6-1. Install each shroud
tube {1)through its hole in the rocker box and seatthe
end firmly in the crankcase. Place a spacer, two
gprings (2), a lockplate (3), and a plain 1/4-20 nut (4)
over the stud provided in the rocker box. Tighien the
nut to proper torque and secure by bending the lock-
plate over the nut and springs.

6-132, Angle Valve Cylinders. Seefigure 6-5. Assem-
ble shroud tube spring (17) over the inner ends of the
two shroud tubes (18) so that the detent notches in the

spring are approximately 30° removed from detents -

on tubes, Place shroud tube washers (15), as many

-as necessary to bring minimum overlap between the

spring and detent lugs to 1/8 inch, over end of eaéh
tube and insert tube ends through oil seals in crank-
case, Hold both push rod shroud tubes with detent at
inner end at unlocked position and insert the outer end
of tubes incylinder head rocker box. See that all rub-
ber seals (14) areinserted squarely andthen turneach
shroudtube 90° thus locking the tubes by engaging the
detents with the notches in the spring.

6-133. Select two push rods (13), dip in oil mixture
described in paragraph 3-39 and insert full length
through shroud tubes, Press tightly against outer ends
and check for spring tension and free travel of un-
loaded or dry hydraulic tappet plungers.

6-134, Parallel Valve Cylinders. Pull rocker shait out
far enough to enable the rocker arm to be installed
and push rocker shaft thru center hole, insert other
rocker arm and secure with rocker shafi. Before in-
stalling exhaust rocker place special cap (39, figure
6-4) over the sodium cooled exhaust valve stem. Po-
sition rocker shaftuntil it protrudes equally fromboth
outside bosses. :
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6-135. Angle Valve Cylinder. Slide rocker shaft back
and install rocker (22, figure 6-8) and thrust washer
(23, figure 6-6). Before installing exhaust valve rock-
er place special cap (32, figure 6-6) over the exhaust
valve stem. Slide rocker shaft back into position. Re-
peat with the other rocker arm and thrust washer, If
clearance between the valve rocker and cylinder head
cannot be brought within limits (See Table of Limits)
by ihe use of standard valve rocker thrust washers,
clean up the worn valve rocker support boss as de-
scribed inparagraph 6-87and use any two of the selec-
tive fit undersize washers to bring clearance within
limits. :

CAUTION

Exhaust and intake rocker assemblies are
different due to angle of valves. Be sure
rockers are correctly assembled.

6-136. (All engines except 0-235, 0-290-D.) Check
dry or unloaded valve tappet clearance by pushingin on
push rod end of valve rocker and checking clearance
between end of valve rocker and valve stem tip, using
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Figure 6-33. Cylinder Head Fin Stabilizers
Angle Head - Up Exhaust
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valve clearance gage. Valve rocker clearance on all |
subject engines is , 028 - , 080. K clearance is out of :
limits adjust by using a shorter or longer pushrod, Th- °
serting a longer rod willdecrease the clearance. Cons
sult Service Instruction No. 1060 for identification of
push rods. At conclusion of valve rocker clearance -
check, assemble rocker shaft covers (31 figure 6-50r
6-6) on angle valve cylinders temporarily to prevent :
displacement of valve rockers. :

8-137. (0-235-C, 0-290-D.) Set tappet clearance on
these models in the following manner; '

a. Settappets onnumbers 2 and 4 cylinders at zero
clearance. This will load the camshaft on one side.

b. Rotate the crankshaft until No. 1 piston is at TDC
of the compression stroke, Both valves will now be
closed, Adjust each for a 0.007/0.009 clearance.

c. Followingthe procedure set forthin step"B" for
numbers'3, 2 and 4 in that order.

d. Tappet clearance mustbe checked after engine
run-in. At that time clearance desired is 0. 010 inch,
However, 0.006/0.012 is acceptable.

6-138, At completion of valve clearance check on each
cylinder, recheckclearance on all eylinders and make
necessary corrections. Coat all mechanism parts with-
in rocker boxes as described in paragraph 3-37 and
3-39. Assemble rocker box cover gaskets and covers on
each rockerbox and tighten to specified torque. Onthe
angle valve cylindertighten rocker shaft covers to sp-
ecified torque. o

NOTE

On earlier models of the I0-540 series
some leaking at the rocker shaft cover stud
was experienced. This canbe correctedby
the application to the studs of Gasoila, a
sealant manufactured by the Federal Pro-
cess Co. Be certain to wipe off excessive
sealant from the rocker shaft cover mount-
ing surface. :

6-139. Installation of Cylinder Head Fin Stabilizers.
{Angle Valve Cylinders). Clean the stabilizers and af-
fected fin areas thoroughly to remove all traces of
grease, dirt or other foreign matter.

6-140. Apply Dow Corning Silastic 140 adhesivetothe
fin stabilizers and press surfaces together in the loca-
tions described in figures 6-33 and 6-34.

NOTE

Because of engineering changes two widths
of {in stabilisers (one approximately . 63
inch and one approximately ., 31 inch) may
be encountered, Seefigures 6~-33 and 6-34,
Dotted lines call out measurements for
narrow stabilizers, solid lines for wide
stabilizers.
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Figure 6-34. Cylinder Head Fin Stabilizers
Angle Head - Down Exhaust

. .6-141. Cylinder Painting. (All Models employing Cyl-
inder Hold Down Plates.) This paragraph is intended
-to alert personiel to the extreme caution necessary
when painting the cylinder base flange.. Any excessive
"amount of paint between the cylinder hold down plate
and the cylinder flange will leadto a loss of torque on
the cylinder base nuts and eventual stud and/or cyl-
inder failure. The following procedure should be fol-
lowed when painting a eylinder: :

a. Remove all old paint from the eylinder. A vapor
degreaser is best suited for this purpose.

b, Mask off the following parts of the cylinder: Mask-
ing tape, corks, plugs, metal covers, ete. are acceptable
for masking purposes.

1. Rocker box section including the rocker hox
flange. Both valve ports and flanges. Thermo-
couple hole. Spark plug holes. Push rod shroud
tube holes. Valve rocker shaft cover flange., All
other exposed threaded surfaces in which paint
might accumuiate.

¢. Spray a very light coat of zinc chromate primer
(. 0005 maximum thickness) on the cylinder flange. See
figure 6-35. Ifthe correctamount of paint hasbeen ap-
plied the color of the paint will be greenwith ayellow-
ish tintand the metal will show through. If the paint is
too thick the coler will be zinc chromate yellow.

CAUTION

It is imperative that the paint thickness on
the flange be held to . 0005 maximum. To
measure the thickness of the paint layer,
one of two methods may be used. A Tinsley
thickness gage whichincorporates a mag-
netic needle and is scaled intenth of thou-
sandthsis the most satisfactory method, H
this type equipment is not available, use a
micrometer to measure the thickness of
the flange before and after painting. If the
paint is too thick it must be removed and
repainted.
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- d. Maskofif the flange areaas shown in figure 6-35.
Proceed to paint the cylinder with a Phthalate resin
type enamel (AMS3125C or equivalent MIL-E-7729)
properly thinned with Toluene or equivalent (AMS3180
or-equivalent Federal Spec. TT-T-548).

e. Use a clothdipped in thinner to clean paint from
all surfaces where paint may have accxdentally ac-
cumulated.

f. The best finish will resulf if the cylinder is air
dried for fifteen minutes and then bakedin an oven un-
til completely dry.

6-142. Intercylinder Baifles. (Where applicable, } All
intercylinder baffles must be attached with an "8'' type
retaining hook and a slotted retainer. Hook the baffle
retaining hookthrough the hole in the haffle. Place the
baffle in position beneath and between the eylinders,
running the hook up between the cylinder barrels. Place
a baffle retainer in place between the cylinders and
zsing a baffleinstallation tocl, bring the retainer hook
through the glot in the retainer. During the operation
the retaineris forced downuntil the hook comes above
the surface of theretainer far enoughto be turned and
hooked over the bridge between the slotsin the retainer.

NOTE

The baifles onup exhaust cylinder assem-
blies are placed above and between the cyl-
inders. The retainer is placed below and
fastened in the same manner as described
above.

SPRAY SHADED AREA
PER STEP-'D"

SPRAY WHITE AREA PER STEP-"C"
0005 MAX. ZINC CROMATE PRIMER

Figure 6-35. Cylinder Flange Area
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Crunkccse, Crunkshufl-
and Reciprocoting Pari: :

SECTION VII

CRANKCASE, CRANKSHAFT AND
RECIPROCATING PARTS

7-1. At this time it is assumed that all accessories,
cylinders, accessory housing and sump have been re-
moved from the engine.

DISASSEMBLY

7-2. Starter Ring Gear Support - Remove the starter
ring gear support assembly (32, figure 7-5) from the
crankshaft propeller flange by tapping lightly on the
rear face ofthe assembly. The alternator or generator
drive belt will be removed with this unit.

7-3. Propeller Govérnor Oil Line. (Engines equipped
with propeller governor onaccessory housing. ) If this
line was not disdssembled when removing the acces-
sory housing, remove from the front of the crankcase
by ungerewing the threaded fitting,

7-4. Seefigure 7-5. Remove the crankshatt idler gears
(22) from the idler gear shafts (29). On engines em-
ploying camshafts with separate gears, remove the
breather slinger {19), camshaft gear (14), and tach-
ometer shaft spacer (18) by removing the 4 hex head
bolts (21) and lockplate (20) securing the assembly to
the camshaft. Remove the tachometer drive shaft (16)
by removing the pin (15}). See figure 7-6. On engines
using integral camshafts, remove the retaining ring
(14) and tachometer shaft spacer (13). Remove pin (11)
and tachometer shaft (12).

7-5. Remove the nuts and bolts, from the parting sur-
face ofthe crankéase, whichhold the crankcase halves

together. Remove the crankcase from the overhaul

stand and placeg on the work bench.

7-6. Rempve ¢il filler tube. See figure 7-1. Remove

_oil pressure relief valve asseinbly (23 or 24). Remove

oil seal retainer plates (19) (used on éngines that do
not have crankcase modified with machined groove to
accept oil seal with retaining lip on OD).

7-7. Hydro Contro! Valve. (0-235, 0O-250 series.
Where applicable.) See figure 7-15. Remove cotter
pin, slotted shear nut and hex head screw and remove
lever. Remove the two 1/4 inch bolts securing the
cover tothe crankcase and remove the cover and valve
body.

7-8. Crankcases that are doweled at the thru-studs (#2
saddle on 4 cylinder engines, #2 and 3 saddles on 6
cylinder engines and #2 - 3 and 4 saddles on 8 cylinder
engines} must be separated by the use of pressure
plates (3T-122). Instructions for the use of the plates
are given in figure 7-16. After-the crankcase is sepa-
rated past the dowels remove the plates and lay the
crankcase on the right side. Crankcases that are not
doweled may be separated by laying on the right side
and gently tapping the thru-studs with a soft hammer.
Wire the camshaft to the left crankease half as shown
in figure 7-2.
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7-9. From this point disassembly is the same for all :
crankcases. Reachdown throughthe cylinder pads and -
push the left half of each main bearing insert down on
the crankshaft so they will not fall when the crankcase
half is removed. Separate the crankeasé by hand and |
remove the bearing inserts, tappets, camshaft and °
crankshaft assembly. Place each tappet body, as-it is :
removed, in its proper location in the cleaning basket, :
This is important as tappet bodies must be replaced
in the same location from which they were removed. °

NOTE

In the left crankcase half the intake tappet .
for its corresponding cylinder is located
nearesti the front of the crankcase, while
in the right crankcase half the intake tap-
pet is nearest the rear of the crankcase.

7-10. Propeller Governor Drive (Located on front left |
side of crankcase), See figures 7-3 and 744, Remove |
the hex head plug (6) and gasket (5) from the propeller |
governor housing. Remove the idler shaft (4) through
the opening inthe housing at the same tinig supporting
the idler gear (9) to prevent dropping and damaging.
Note that the idler shait on four cylinder enginesis pin-
ned to the housing. Pull the govérnor driven gear (8)
from the housing,

7-11. Crankcase - Remove allthreaded plugs tofacili~
tate cleaning. Retiiove and discardthe rubber oil seals
encircling the studs. (Doweledcrankcases do not em-
ploy oil geals at the dowels). Where applicable re-
move the piston cooling oil jets (17, figure 7-1). -

7-12. Remove the two crankshaft idler gear shafts from
the rear of the crankcase halves. Onthe eight cylinder .
engines remove alsothe two magnetodrive gear shafts,

7-13. Camshaft Governor Drive Gear (6 and 8 cylinder |
engines using camshaft with separate gears), See fig- |
ure 7-5. Remove the governor drive gear (2) by re- .
movingthe two external retaining rings (1) that secure
it to the camshaft. ‘

7-14. Crankshaft - With the crankshatt properly sup-

ported at front and rear main bearings, remove the
nuts securing the rod caps to the connecting rod. Re- |
move the rods by tapping on the rod bolts with a soft .
hammer. Discard the bearing inserts, bolts and nuts. :
Reassemble each cap with its correspondingrod. Rods -
and caps are not interchangeable.

7-15. To remove the crankshaft gear (26), flatten out

the lockplate (24} and remove the hex head screw (23). .
Tap the crankshaft gear gently, with a fibre drift, tc |
remove fromthe crankshaft. Do notremove the dowel
from the rear end of the crankshaft unless it has beer |
obviously damaged.
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