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SECTION I
INTRODUCTION
1. This publication comprises the Overhaul Instructions for

the Model R-755-0 Engine, manufactured by Jacobs Aircraft
Engine Company, Pottstown, Pa.

2. Throughout this Handbook the propeller end of the engine.

will be referred to as the "Front" of the engine and the anti-
propeller end will be referred to as the "Rear" of the engine.
The terms "Right" and "Left" are referred to as viewing the
engine from the rear. Directions of rotation are determined
by looking from the rear toward the front of the engine. The
direction of rotation of the crankshaft 1s clockwise, The
¢ylinders are numbered in a clockwise direction, the top cyl-

inder being number one.

5. Limits (Clearance, fits, etc.) applicable to this engine
will be found in the Table of Limits T, 0. No. 02-30-1.

L. The "sp.ecial tools ‘necessary for dismantling and recon-

ditioning these engines aré listed in the Overhaul Tools Catalog

~Te 0. No. 02-30-3 and Service Tools Catalog T. 0. No. 02-30-2."
5. Specification numbers as 1isted in this Handbook are basic:

numbers and will be interpreted to include all revisions and
amendments thereto. . i

6. The followling Service Publications contain related instruc-
- tlons--and 'are listed only for convenient reference of Army.
.personnel in the event furthér information is desired."

‘T, Qc No.

0l-1-1 Cleaning of Aeronautical Equipment.
02«1l Handbook of Block, Ground, and Flight Test In-

satructions with Specific Block Test Sheets

for Alrcraft Engines,

02-1-6 Perlodic Inspection and Adjustment of Valve
Mechanlsms,

02-1-~28 Inspection and Tightening of Intake Pipe Packing

: Nuts.

02-1-55 Tightening of Cylinder Hold-Down Nuts and Cap
Screwa. Air-Cooled Radial Engines.

02-30AC~-2 Service instructions - R-(55=9 Alrcraft Engine. .

02-30-1 Table of Limits - Jacobs xngines.

02-30-2, Service Tools Catalog - Jacobs Englnes.

02-30-3 Overhaul Tools Catalog - Jacobs Engines.

0%-5D-7 ) Alrceraft Magnetos, Type VMN7-DF (Scintilla).

03-5E-1 Use and Servicing of Ceramlc Alrcraft Plugs - By
Squadrions. - :

03%3-10B~1 Operation and Service Instructions, Alrcraft
Carburetors (Float Type) (Stromberg). :

06~10-3 Prevention of Thread Seizures. ‘

18-1-2 Magnetic Inspesction Apparatus (Magnaflux).

29-1-3 Cleaning, Inspection, and Lubrication ot ailrcraft

Antifriction Bearings.

Revised 10 June 194k, -6 -
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SECTION II

DISMANTLING AND DISASSEMBLY

1. General.

a. The procedunme outlined in this Sectlon
covers the complete dismantling and disassembly
of the engine into 1its major component parts
or sub-assemblles.

b. For complete disassembling and recondl-
tioning of the engine a number of speclal tools
are necesaary, and it 1is very important that
the disassembly of the engine be carried out
with the proper tools as described in this
Section., These special tools are listed and
described principally in T. 0, No. 02-30-3.
Service tools referred to herein are described
in T. 0. No. 02-30-2. .

c. The exterior of the engine will be spray-
ed with white furnace oil,gasoline or keropsene
to remove all traces of dirt and grease. (Re-
fer to T. 0. No. 0l-l-1). :

d. As each part or sub-assembly 18 removed
from the engine and placed on a sultable rack,
its general condition should be observed,par-
ticularly with regard to the free movement of
all gears and .shaftas. After preliminary in-
spection the sub-assemblies should be thor-
oughly cleaned,as described in Section III of
this Handbook. Each sub-sssembly shouldbe in-
spected carefully before cleaning, noting any

unusual conditions such as sludge deposlts or
" the presence of metallic particles. If abnor-
mal sludge deposits or metallic particles are
found, samples of these should be retained for
analysis in case the condition of the engine
warrants such a procedurs.

2. Preliminary Procedure Preparatory to Qver-
haul.

a. Turn the englne to the horizontal posi-
tion and lock the stand.

b. Perform the following in the order out-
lined: o ‘

(1) Cylinder Baffles: Remove all cylin-
der baffles and baffle ring. -

(2) Ignition Wires: Disconnect the 1ig-
nition wires from the spark plugs.

(3) Spark Plugs: Remove the spark plugs
and install & set of vented dummy plugs.

(4) Propeller Shaft Runout: Check pro-
peller shaft runout with a Disl Indlcator mount-

ed from the cowling stud adjacent to the thrust
bearing cover. Refer to Figure 3. The run-
out of the propeller shaft 1s measured at the
front and rear propeller cone seats with =
disl indicator while the propeller shaft 1is
turned with the Wrench (Tool No. T-340). Ir
the runout: exceeds .005" at the rear propeller
cone seat,or .0L0" at the front propeller cone
seat,a note should be made to thoroughly check

Revised September 1, 1943

.shaft when 1t 13 removed from the engine, to
datect possible bending.

Figure 3 - Checking Propeller Shaft Run-
out with Dial Indicator

(5) Thrust Nut: Loosen the thrust nut
one turn with the Wrench (Tool No. T-348-B).
Refer to Figure 4. When loosening the thrust
nut hold the crankshaft stationary with the
Spline Wrench (Tool No. 340). If necessary to
strike the Nut Wrench, use only a lead hammer
or mallet.

(6) Distributor Blocks: Remove the dis-
tributor blocks from the magneto and distribu-
tor. When removing the distributor blocks from
the magneto and dlstributor, care should be
taken 3o that the molded block will not be bro-
ken by hitting the sides of the engine stand
when removing the entire ignition manifold as-
sembly. ’

Remove the magneto,

(7) Accessories:
and accessory

starter, fuel pump, generator,
drive unit.

(8) Ignition Manifold: Remove all nuts
and clips securing the ignition manifold,&s-
sembly and remove the entire ignition manifold
assembly.

=T RESTRICTED
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Pigure I - Removing Thrust Nut

(9) 041 Sump: Remoﬁeoil,drain hose line
comnecting the front case to the oil sump and
allow the oil to drain. S

. (10) Externaloiltdnes: Ldosenhoseclamps
and ¢lips on all external oil lines and remove.

(11) 011 Pump and 0il Sump Tube Assembly:
Loosen nut at crankcase and nut or hose ciamp
- at oil pump end, and remove tube assembly.

(12) Priming System: Unscrew the priming
tube union nuts from the fittings in the 1in-
take ports of Cylinders Nos. 1, 2 and 7. Re-
move the primer union nut from fitting inmani-
fold. Unserew the union nuts at the primer
distributor. Remove nuts which hold the prime
er tube clips on the c¢rankcase. Detach the
intaks plpe priming tube clips and remove the
clips with the attached lengths of tubing.
Tag each length of tubing to show the cylinder
from which it was removed.

3. Disassembling Enginse Into Sub-Assemblies.

8. 011 Sump Pad Plange.- Remove the nuts
holding the flangs to. the front case and re-
move the flange and hose.

b. Carburetor.- Remové attaching nuts and
washers from the carburetor flange studs and
remove carburetor.

¢. 011 Sump Strainer Assembly.- Remove 01l
Sump fitting and 011 Sump plug. Remove 011
Sump Strainer.,

d. 01l Pump Assembly.- (1) Remove the nuts
and washers on the four studs holding pump to
rear case.

(2) When all nuts are removed tap oil pump
housing with a rubber mallet, at the same time
pulling back in a stralght line on the pump
untll the pump drive shaft is clear of the
rear case.

Remove all

8. Rear Case Assembly.~ (1)

Figure 5 - Pulliné Rear Case

RESTRICTED
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Figure 6 - Removing Crankshaft Cluster Gear
}

the nuts and washers which hold the rear case
to the rear main crankcase.

(2) When all the nuts are removed, tap
the rear case with a rubber mallet and remove
case.

NOTE: The rear case can normally be re-
moved by hand. If any difficulty is experi-
enced, remove the cage wlth Puller (Tool No.
T-605-%), Refer to Figure 5.

f. Rear Intermediate Bearing Plate.-

(1) Bend tabs of crankshaft cluster gear
lock washer back so that lock-nut can be re-
moved.

(2) After tabs are bent back,remove lock-

Figure T - Rémoving Magneto Drive Gear

T, 0. No. 02-30AC~3

Figure § - Removing Intermediate Bearing
' . Plate

nut with Wrench (Tool No. T-363).

(3) Remove the Crankshaft Cluster Gear
with Puller (Tool No. T-11000). Refer to Fig-
ure 6. ! -

(4) Remove the Magneto Drive Gear with
Puller (Tool No. T-11000). Refer to Figure 7.

(5) After the gears have been removed,
carefully remove the two crankshaft cluster
goar keys.

(6) Remove the magneto driven gear, ac=
cessory drive gesr, and the oil pump drive
geara.

(7) Remove the nuts and lock waghers which
hold the intermediate bearing plate to the
rear crankcase and remove the intermediate
bearing plate with Puller (Tool No. T-604~C).
Refer to Figure 8.

(8) The engine must thenbe turned so that
the crankshaft i1s in a vertical position with
the rear of the engine toward the floor.

ge Intake Pipes.- (1) In removing the in~-
take pipes it i3 advisable to loosen the pack-
ing nut with the Wrench (Tool No. 569-7) and
Handle (Tool No, 569-5) on each intake pipe
at the crankcase end before removing the cap
screws or nuts on the intake port flanges at
the cylinder end. If thisisnot done the pipe
will turn and jam the packing nut.

(2) Remove the intake pipesa by removing
intake port flange attaching cap screws ornuts
and sliding flange over intake pipe.

(3) Grasp pipe at bend near intake port,

twist pipe about a quarter turn to the right
and pull.

RESTRICTED
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(4) After intake pipes are removed, re~
‘move packing.. : )

- h. Push Rod Cover Tubes, Push Rods, Rocker
Covers, Rockers.- (1) Locsen packing nut at
gy%iknd,e,r oend first and push nut over cover
ube. .

! (2) Use water pump plieras lined with alu-
minum or soft brass strip in order not to dem-
. age lnurled nut, Refer to Figure 9.

Flgure 9 - Loosening Push Rod Cover Tube
Packing Nut

(3) Break the rubber packing washer loose
from cover tube. '

(4) Remove all 1at'cemhi.ng nuts and washers
from the rocker cover studs and remove covers.
13

1
(5) Loosen rocker arm adjusting sacrew
lock-nuts with the Wrench (Tool No. T-786) and

remove. adjusting screw with the Service Kit -

Screw Driver (Tool No. T-422~B).

(6) Rotate the crankshaft at least two
complete revolutions to bring the push rods
to their outer position.

(7) Remove the push rods.

NOTE: The exhsust and intake push rods
have different lengths and are marked "EX" or
"IN", If found %o be unmarked but of differ-
ent lengths, they should be marked or kept
separated so that they will be put back in the
proper place after overhaul. .

(8) Loosen push rod cover tube packing
nut at the cylinder end with water pump pliers
lined with aluminum or brass strip and break
thetrubber washers loose from the push rod cov-
er tube.

(9) Remove push rod cover tubes by push-
ing each tube into the rocker box until tube
end clears the tappet gulde, then tilt tube

-10-
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away from tappet guldes and pull out of rocker
box.

1. Cylinderg, Pistons, Piston Pins.=

(1) In removing the cylinders,the No. 1,
or Master Rod Cylinder 1is the last one to be
removed.

(2) To remove anycylinder bring the pila-
ton to the top of its stroke. (When the arrow
or blanked spline on the front end of the cranke
shaft 1s in line with the cylinder, the pis-
ton will be at the top of 1ts astroke.

(3) On engines equipped with automatic
valve gear lubricatlon loosen hose clamps on
hose connecting rocker boxes between each cyl-
inder and remove hose.

(4) Turn the crankshaft until the No. 2
Piston 1s at the top of its stroke.

(5) Remove cylinder hold-down nuts with
the cylinder hold-down Nut Wrench (See Tool
List) and pull off the cylinder.

CAUTION: When pulling cylinders off, be
careful the piston pin doesnot fall out, which
may happen in the case of a worn pin, as pis-
ton pin and plston would then fall on floor
and be damaged.

(6) Turn the crankshaft until No. 3 pis- °
ton is at the top of its stroke, remove cyl-
inder hold-down nuts as above and pull off
the cylinder.

(7) Continue on around the engine, going
through the same steps until No. 1,the master
rod cylinder, 1s removed last.

(8) After removal, the cylinders should
be set down on wood or some other soft sur-
face in order not to distort or burr the ends
of the barrels. Remove plstons by pushing
out the piston pins.

NOTE: If difflculty 1s experienced in
pushing out any plston pin, DO NOT DRIVE ON
THE ALUMINUM PLUG .in the pin. Carefully re-
move all the piston rings and slightly heat
the topof the piston by means of a blow torch. -
The pin can then be easily removed.

J. Thrust Nut, Thrust Bearing Plate, Front
Section.~ (1) HRemove &the thruat nut using
Wrench (Tool No. T-348-B).

(2) Remove all attaching nuts and stud
spacers holding thrust plate to front case
and remove thrust bearing plate by tapping
the edge with a rubber mallet.

(3) Remove +the crankshaft oill slinger,
and thrust bearing plate spacer.

(4) Remove all the nuts and washers hold-
ing front case to crankcase and turn engine
80 that crankshaft 1s in a vertical position.

RESTRICTED
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(5) Before removing front case rotate
the crankshaft three or four revolutlions to
make sure all tappets are moved to their out-
er positions. This 1s necessary in order that
the tappet rollers will be moved away from
the cam. If not done, the tappet rollers may
catch on the cam lobes, causing severe damage
to the tappet rollers and pin, cam and tappet
guldes.

(6) After the above precautions are tak-
en, remove front case with Puller (Tool No.
T-7000), being careful the case is not cocked
when pulling. Refer to Figure 10,

(7) Remove the timing gear with the Pul=
ler (Tool No. T-6000). Refer to Flgure 1ll.:

(8) Remove timing gear spacer,cam gassem=
bly and cam bearing.

(9) ScrewaNos10-32 Screw into the tapped
hole in the timing gear key and remove key.

Figure 10 - Removing Front Case

-11-
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k. Crankcase Main Section, Front.-

(1) Remove the six crankcase throughbolts
and the crankcase stud rnut, but DO NOT remove
the crankcase stud between No. 4 and No. 5 cyl-
inders. :

(2) Remove the front half of the main
crankcase.

(3) When removing the front half of the

" main ecrankcase care should be taken to make

gure that the case does not cock or bend on
the stud or main bearing liner.

(4) The outer race and rollers of the
front main bearings will usually remain in the

M ; 5 A. "
¥igure 11 - Removing Timiné"Gear
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front half of the crankcase as 1t 1s pulled
off. They should be carefully removed to avoid
dropping and should be segregated to prevent
mixing with rollers from the rear mein bearing.

1. Front Crankshaft,Master and Link Rods.-

" (1) Remove the cotter pin 4in the crank-
shaft clamp dbolt.

(2) Lock the crankshaft to prevent it from
turning.

(3) Carefully unscrew the crankshaft clamp
bolt nut with Wrench (Tool No. T-~344). Refer
te Filgure 12,

(4) Tap out the crankshaft clamp bolt,
using a fibre drift,.

(5) After Clamp Bolt hasbsen tapped out,
drive the Wedge (Tool No. T-18000), carefully
into the slot in the rear half of the crank-
shaf't Just enough to slightly spread the open-
ing in the rear half of the crankshaft. Make
sure wedge doed not mar the crankpin.

(6) Carefully 1ift off the master rod as-
sembly; together with the front half of the
crankshaft. Make sure that the master rod as-
sembly-is held tightly against the c¢rankcheek
of the front half crankshaft at all times. Re-
far to.F’igure 13.

(7) BEFORE REMOVING MASTER ROD ASSEMBLY

No.

from ‘orankshaft scarefully inapect end of crank-
pin for any burrs or rough spots. If any burrs
or rough spots are found they should be care-
fully removed. Any roughness on the end of the

02-
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crankpin will score the master rod bearing when
the master rod is removed.

(8) Remove the master and link rod assem-
bly. :

m. Rear Crankshaft.- (1) Turnengine stand
untIl ¢rankshaft is in the horizontal position,
Lock stand in this position.’

(2) Remove rear half of the cranksharft,
together with the rear main bearing.

(3) Place rear half of crankshaft in a
vise having protected Jaws. Bend tabs back
on rear bearing lock washer so that lock-nut
may be removed.

(4) Remove lock-nut with Wrench (Tool No.
T-359). Refer to Figure l4.

)

(5) Remove outer race and rollers of rear
main roller bearing, taking care to lavold
dropping. Do not mix rear bearing partg with
front bearing parts..

(6) Main bearing inner races can bhe re-
moved if necessary with .Puller (Tool No.
T-6029). Refer to Figure 15. Puller must be
placed on crankshaft as shown in illustration.
Be certain to tag races to distinguish front
from rear.

(7) All recently manufactured main rollsr
bearings are serislly numbered on inner and
outer races to avoid mixing, dbut the rollers
should be kept separate.

NOTE: After front and rear hg]_._v_es of

Flgure 12 - Removing Crankshaft Clamp Bolt

-12-
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‘Pront Crankshaft,

N —— - - e - a.
Figure 1% =~ Removin
& 3 LinE Rod Assembly

Master and

ecrankshaft are removed it is advisable to
place ‘propeller shaft cuff (Part No. 998 or
998-1) over crankpin for protection and to
screw a thread protector (Part No. 974 or
10006) on end of front half in order to pro-
tect the threads.

4, Disassembly of Major Sub-Assemblies.

a. Ignition Manifold Assembly.- (1) At
each engine overhaul the ignition manifold

pssembly should be disassembled and the igni-
tion cable discarded. i

(2) In order to disassemble the ignitioen
manifold the distributor blocks and ignition
cable markers should first be removed.

Fgure 1l - Removing Rear Bearing Lock-Nut

02-30AC-3

Figure 15 - Removing Rear
Bearing Inner Race

(3) The distributor and magneto condult
assemblies are removed by unscrewing the un-
ion nuts at the manifold end.

(4) The coil conduit assembly is removed
by unscrewing union nut at distridbutor elbow
end. .

(5) The spark plug terminals on ends of
apark plug cables, and spark plug elbows,
should also be removed along with the spark
plug conduits which are removed by unscrewing
union nuts at manifold end. The wires can
then be pulled from the menlfold.

b« 011 Pump Assembly.- (1) There are (3)
three bolts that secure the varlous sectlons
of the oil pump together. Remove the nuts and
washers from the bolts in order to completely

disassemble the pump.

(2) Remove oll pressure relief valve cap,
spring, and ball.

(3) Tap end of oil pump shaft using mallet
to loosen o1l pump sections and 1ift off the
scavenger sectlion oil pump body. -

(4) After body is removed, slide off the
scavenger section gears from the oll pump drive
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and 1idler shafts, and remove the keys from
drive shaft.

(5) Remove the remaining sectlons and
gearsin the seme manner until the- disassembly
is complets.

(6) After the pump has been disassembled
remove the oll check valve cap, spring, ball,
and body from the pressure section body.

(7) The relief valve body (and adapter,
if any) may be left attached to the interme-
dlate plate.

(8) On engines having automatic valve gear
lubrication there will be  an sxtra section
called the Rocksr Scavenger Section,which will
have to be disassembled in the same manner as
indicated above.

c. Rear Case Assembly.- Tapout the magneto
and generator gear oll seals and drive out the

generator gear ball bearing by tapping on the
outer race of the hearing.

. d. Rear Intermediate Bearing Plate Assem-
bly.~ Remove starter gear by removing starter

gear bolt cotter pin, nut, washer and bolt.
Drive out.the rear crankshaft ball bearing by
tapping gently around the inner race.

8. Cylinder Assembly and Piston Assembly.-

(1) Place each cylinder on a suitable
block for support while disassembling. Remove
rocker arm shaft and nut, tap out rocker arm
shaft and remove rocker arm.

{2) Put the Valve Spring Compressor (Tool

.Fiéﬁre 16 - Compressing Valve Spring '

No.
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No. T-409-10) in place, pinning through the
rocker shaft holes. Before attempting to com-
press the springs, rap the upper valve spring
washer to loosen the washer from the locks and
prevent straining the compressor. Ref'sr to
Figure 16.

(3) After washer is loosened,compress the
springs and remove the locks. ’

{4) Remove the compressor and 1ift off"
the cylinder from the block,holding the valves
so that they do not fall out.

(5) Remove the valves and attach a marker
to each showing the number of the cylinder
from which 1t was taken. :

(6) Remove the piston rings from the pis-
ton. Refer to Figure 17.
NOTE: When removing rings care should
be taken not to scratch or raise any burrs on
ring grooves or sides of piston. If rings are
not to be discarded, care should be exerclsed
to avoid twisting, and they should not be ex-
panded more than 1s necessary for removal,
They should be kept in exact order and iden-
tified to insure thelr proper replacement in
the seme grooves.
(1)

f. Front Case Assembly.- To remove

' the cam drive pinion shaft and geer, turn the

‘-14-

front case assembly over and rest on cowling
studs, :

(2) Remove lock wire from cam drive pin-
ion bearing clamp nuts, and remove nuts.

(3) After the nuts are removed 1lift off
cam drive pinion bearing clamp washer.

(4¢) Remove cotter pin, nut and washer
from front end of cam drive pinion shaft,

(5) When removing nut from cam drive pin-
ion shaft,the cam drive gear should be locked
to prevent gear from turning.

(6) The ocam drive gear is removed from
the cam drive pinion shaft with the Puller

Figure 17 =~ Remov_ing Piston Ringé
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(Tool No. T-6041-1), Brace (Tool No. T-60l1-2),
and*two (2) Spacers (Tool No. T-6035).

(7) After the 'puller and brace are in
place put two (2) Spacers (Tool No, T-6035)
in recess of cam drive gear, one over the
other, between the gear and boss in case. Re-
fer to Figures 18 and 18A.

2 —_—

“Figure 18 ~ Removing Cam Drive FPlnlon
Shaft - 0ld Method

. Pigure 18A - Removing Cam Drive Pinion
B Shaft - New Method

(&) After spacers are in place, start pull-
ing pinion shaft out.

- {9) The bearingswill come out attached to
pinion shaft. To remove bearings from pinion
shaft place shaft in a soft jawed vise and
bend lock-nut tabs back.

(10) Remove lock-nut withWrench (Tool No.
T-378-2) and then remove front bearing, spacer
and rear bearing.

(11) To remove thrust bearing and inner oil
seal sluveve, place Driver (Tool No, T-591-D-A)
in place against rear of inner oll seal sleeve
and drive out, The thrust bearingwill be re-
woved from front case at the same tlme the
imner oll seal sleeve is removed.

Revised 10 June 194
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g+ Front and Rear Crankshaft Assembly.

(1) Front Crankshaft Assembly.

(a) Remove crankpin bolt nut, crankpin
bolt, and crankpin plug.

(b) To remove rear crankshaft oll plug,
drill tHe plug at points where it is staked,

(c) Do not use a larger drill than is
necessary to remove the punch mark and do not
drill deeper than necessary. The plug can then
be removed using Wrench (Tool No. T=345-B).

{2) Reer Crankshaft Assembly. = Remove
front cranksphalrt oll plug as ou%;lined above
using Wrench (Tool No. T=-345).

NOTE: The ataking method of lockling the
crankshaft plugs has been obsoleted in
favor of locking plugs wlth a lock and
screwwhich are safety wired. To remove
plugs locked by this method, it is nec-
easary to remove safety wire, lock screw
and lock. The plugs can then be removed
with their respective Wrenches mentioned
above.

h. Master and Link Rod Assembly.

(1) To remove knuckle pins and link rods,
fiprst pemove cotter pin and knuckle pin bolt
and thenremove nut, bolt and knuckle pin washers.

(2) Before attempting to press out knuckle
pins, place master rod on Base (Tool No. T-367)
30 thdt the small drilled oil holes lnside the
mester rod bearing are down and the bearing
lock plate 1s uppermost.

(%) The oil groove end of the knuckle pins
will then be down and will be the part of the
pin pressed out first. )

CAUTION: If the pinis pressed out from
the wrong side, the groove may plck up
metal and score the hole in the master .
rod.

(L4} Before pressing out each knuckle pin,
place Wedge (Tool No. T-367-1) between master
rod flanges near the knuckle pin to be removed.
Use of the Wedge wlill prevent excess dlstor-
tion of fhe master rod. Refer to Flgure 19.

" (5) Place Drift (Tool No. T-27000-B) in
¥nuckle pin and press out, taking care to pre-
vent its being damaged by falllng.

{ g RS i

i
i1 ¥
MR T . . .

| '&k(

Figure 19 - Removing.Knuckle Pin
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c
SECTION III
CLEANING

l. General. loosened deposits. The hand cleaning opera-

a. The cleaningof engine parts or subassem-
b1lTes, should be done in accordance with T.0.
No. 01-1-1, noting, however, the following
recommendations.

(1) Use solvent, dry cleaning, Specifica-
tion No. P-S-661, or kerosene, Specification
No. VV-K-211, for degreasing, or as an after

rinse for parts which have been in the carbon

softening tank. Spraying and drying must be
confined %o the booth, and necessary ventila-
tlon provided.

(2) Most of the water mixed cleaning solu-
tions listed in T.0. No. 0l-1-1 contain either
soap or caustic compounds. It has been found
extremely difficult to remove all traces of
these compounds from engine parts, and where
compounds which contain soap are used, oll
foaming may result immediately after starting
the engine. In the case of the alkaline cleaners
such as caustic soda, the alkaline compounds
combine with the oll in the presence of acids
which come from combustion gases and are nor-
mally present in the oll and form soap which
produces oll foaming. In this case foaming
may occur lmmediately or many hours after the
engine 1s placed in service,

(3) As a result of the above experience
the use of dry cleaning solvent, kerosene, o
other hydrocarbons for cleaning purposes, is
recommended. Under no circumstances should
leaded gasoline be used for cleaning.

(L) If water mixed materials containing
any form of soap or caustic compounds are used
for cleaning it 1s. of the utmost ilmportance
that all parts or assemblies be thoroughly
rinsed with clear boiling water ‘after using
the compounds. It 1s imperative that all traces
of the cleaning compound be removed before
the parts are assembled. It is recommended
where these compounds are used that the parts
be scrubhed thoroughly in clear boiling water
and then rinsed in a separate bath of bolling
watern., . .

2. Degreasing.

Approved formulas and procedures for de-
greasing are listed in T,0. No. 02-1-1, When
spraying with volatile cleaning fluids every
possible precautlon against fire 1s necessary,
Unless steel parts are to be inspected within
2!+h0\;lrs after cleaning, they should be sprayed

with |corrosion preventive mixture (refer to

NOTE in section IV, paragraph l.a.), and should
then be recleaned before inspection.

3. Decarbonizing.

To remove hard carbon deposits it i1s recom-
mended that such parts be placed in kerosene,
Leave the parts immersed in the solution only
long enough to loosen the bond between the
carbon deposit and metal, then remove the parts
from the solution and hand clean to remove the
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tion should be done irzmedlately after removing
the parts from the solution to prevent re-
hardening of the carbon deposits. In no case
will gouges, hacksaw blades, abrasive cloth,
or other such hard tools or materials be used
to remove carbon from aluminum parts.

L. Cleaning Procedure.

a. After the external surfaces of the parts
are cleaned, a speclal effort should be made
to insure that all the internal passages of
the engine are thoroughly cleaned and blown
out with compressed air. Particular attention
should be paid to the oll passages of the crank-
shaft, front case, rear crankcase and sump.
After cleaning these oll passages they should
be covered with scotch tape, or closed’ by other
suitable method, to prevent dirt from entering
while parts are on rack prior to final assembly.

b. Platons. -~ Carbon will be removed from
ring grooves by the procedure outlined in sec-
tion III, T.0. No. 02-1-1. Wheat, clover seed,
and plastic pellet blasting are the preferred
rnethods of removing hard carbon. Sandblasting
may be accomplished on the inside and tops of
pistons and heads of valves only, utilizing
grade 120 round sand, only if wheat misture
or other authorized materials are not available,
Piston pinholes must be plugged, and proper

' masking employed to prevent damage to piston

lands and skirt. The glazed surfaces present
on the plston skirt will not be removed, ex-
cept score marks will be removed by light ston-
ing. Carbon lodged in oi1] holes may be re-
moved by reaming with an under-sized drill.
Final cleaning of the pistons may require pol-
ishing with crocus cloth and kerosene (Spec.

VV-K-211) and final spray washing.

8 C%].inders. - Removal of the hard carbon
from e combustion chamber and enamel from
the outside of the cylinders before repainting
may be.dons by sandblasting. Observe instruc-
tions for sandblasting as given for piston
heads. R

Prepare cylinders for sandblasting the
carbon from the combustion chamber by install-
ing a sultable cylinder wall protector sleeve
in the cylinder. Install rubber plugs in the
valve guide, from thé inside. The threaded
holes in the spark plug bushings should be pro-

* tected with rubber plugs orwith a set of dummy

or discarded spark plugs. It is permissible to
sandblast the valve seats. This is often de-
sirable, as it cuts the carbon or glaze that
is apt to form on the seats, particularly the

. exhaust, and facilitates reconditioning.

Judgment should be exercised in the mat-
ter of removing enamel from the outside of cyl-
inders as it is not always necessary to remove
all of the old enamel. Prepare cylinders for
sandblasting outside surface by plugging the
rocker bolt holes, spark plug bushings, snd
push rod cover tube glands. The rocker covers
should be installed. Mask the exhaust and in-~
take flanges and attaching studs.
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The cylinder should be very carefully
cleaned to remove all traces of sand used in
sandblasting. Sand should be removed by the
uge of compressed air and gasoline. Care should
be used in removing sand lodged in the Joint
between the head and the barrel.

d. Valves. - Any hard carbon remainingon the
heads of the valve after removal from the clean~
ing solution may be removed with a fine wire
brush.

e, Master Rods. - Cleaning of the master
rods and 16s bronze bearing should be very care-
fully conducted. Cleaning sclutions have a
tendency to remove the lead puvticles in the
surface of ¢the bearing., To clean the master
rod bearing wipe the bearing with a clean cloth
saturated with dry cleaning solvent or equiva-
lent. Do not attempt to c¢lean used bearings
by any other means such as polishing, burnish-
ing or subjecting them to the actlon of any
strong cleaning solution. .

£. Bearings. - Ball and roller bearings .

should be cleaned with a neutral cleaning solu-
tion. In cases where hard carbon has been de-
posited in the bearing i1t may be lmmersed in
any carbon solvent that will not attack the
bearing or the retainer. Most bearing trouble
i1s caused by the entry of dirt into the bear-
ing. The cleaning of a bearing is a partlcu-
lar, painstaking job, and should be done with
complete thoroughness and cautlon.

Revised 10 June 19LlL

-17 -

T. 0. No. 02~30AC-3

I

Anti-Friction Bearings are especially sub-
ject to magnetlization, both in transit and
storage and while running in the engine. Any
magnetization of the bearingswill cause minute
magnetic particles to adhere to the balls and
races and will cause scoring of these parts
during operation. It is, therefore, reconmend -
ed that all bearings be demagnetized by pass-
ing them through a demagnetizer, and thoroughly
washed and oiled before installing them in an
engine. New bearings should be demagnetlzed
while still packed so that they will remain
clean., -

After rerioval from the cleaning solutlon
the bearing should be washed and blown out’ with
corpressed air which is free or molsture and
dirt. When blowlng out the bearing with com-
pregssed air, hold both races to prevent turn-
ing of the bearing. DO NOT ALLOW THE BEARING
TO SPIN. Spinning of the bearing in a dry
condition will cause scoring of the races.
The cleaning of the bearing should be contlnued

_until the bearing runs smoothly whenwell-oiled.

A dry bearing will often appear loose and de-
fective. wWhen the bearing has been cleaned,
it should be oilled, wrapped in waxed paper and
put in a box to prevent the entry of dirt. A
clean bearing should never be allowed to lie
exposed on the work bench. For additional in-
formation on the cleaning of antifriction
bearings refer to T. O. No. 29-1-3.
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SECTION IV
INSPECTION

l., General.

8. All parts and sub-assemblies must be
carefully lnspected. The inspection procedure
should include the measurement of all the work-
ing fits and clearances indicated by reference
numbers and arrows on clearance wall charts.
The desired fitor clearance will be found op-
posite the corresponding reference numbers in
the Table of Limits (T. 0. No. 02-30-1). The
Table of Limits are self-explanatory as to
method of use and contain reference numbers
corresponding to those on the wall charts;
minimum and maximum limits for the desired fit
or clearance at each location,and replacement
limit. A record of the wear and clearances,
also pertinent information concerning the con-
dition of the component parts of the engine,
should be made by the inspector. Instructions
for the re-conditioning or replacement of a
part should be included when either of these
two procedures i1s found necessary. From the
information recorded by the inspector,it should
be possible for workmen to determins readily
what repalir operations or replacements are ne-
cessary. .

NOTE: “ After inspection, all steel en-
gine parts will be covered with a 1light
coat of corrosion preventive mixture con-
sisting of onepart engine corrosion pre-
vontive compound, Specification No. AN-
VV-C-576, to three parts lubricating oil,

ade 10é5A, Specification No. AN-VV-0-
Efyé. The use of plain lubricating oil
as a corrosion preventive measure will
be discontinued.

b. It is understood that the following in-
spection procedure will apply generally to all
-detall parts and assemblies, and will be per-
formed in conjunction with such inspection as
may be specified for certain parts.

(1) Studs:- Examine all studs for tight-
ness 1in thelir respective locations, and for
possible mutilation of the external threads.

(2) Liners and Bushings: (a) Examine all
liners and bushings for Jlooseness with their
respective parts.

(v) Examine condition of their bores
for scoring,pltting,galling and other unu‘sual
wear. .

(3) Paint: Examine condition of paint on
2ll peainted parts and repaint if necessary.

(4) Forgings and Castings: (2) Examine
f<1>r nicks, cracks, and other possible mutila-
tions.

(b) Examine all tapped holes for thread
mutilations.

(¢) Examine all flange faces for smooth-
ness and remove remmants of old gaskets.

(5) Steel Parta: Stsel parts which are
subJect to stress will be inspected by Magnetic
Inspectlon as outlined in T. 0. No. 18-1-2.

NOTE: AAF personnel onlywill not magna-
TTuxvalve springs andothercoll springs.
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(6) Gears and Shafts: (a) Gearswillbe
examined for uneven tooth bearing, cracks and
possible mutilation.

(b) Shafts will be examined for cracks,
scores and stralghtness.

(7) Anti-Friction Bearings: Ball and roll-
er bearings will be inspected and lubricated
as preicribed in T. 0. No. 29-1-3,

- {8) Refer to T. U. NO. U2-30AC-2 Section
VII for further instructions on inspection.

2. Valve Inspection.

Due to the intense heat to which exhaust
valves are subjected, their life 1s limlted
as compared with intake valves. Exhaust valves

- should be carefully inspected at overhaul for

=18

wear,stretch and erosion. To check the radius

‘1imit or stretch of the exhaust valve use Gage

(Tool No. T-404), When using the gage, hold
the valve at eye level with the edge of the
gage against the valve stem and the curvature
of the gage against the radius of the valve
head, so that any passage of light between the
valve and the gage may be readily seen. A
clearance of .025" or more between the gage
and the .valve 13 cause for replacement of the
valve. PFigure 20 indicates the two polnts at
which valves should be .checked for stretech.
Exhaust.valves having creases or signs of swell-
ing or straining where the head joins the stem,
should be replaced regardless of what the ra-
dius or stretch gage shows. Check the condi-
tion of the grooves for galling or scoring by
the locks,and for burrs which might have been
caused during disassembly.

)

T-uou
GAGE OM MNEW YALYE
J
T-%ou
GAGE ON VALYE SHOW{HGyYSPACE UMDER HEAD. IF
+025" OR MORE CLEARANCE APPROXIMATELY AT
THE POSITIOR OF THE ARROWS, THE VALYES
SHOULD BE REJECTED. )

T-uoy

BAGE OR YALYE SHOWING SPACE WHERE RADIUS
JOINS THE YALVE STEM. IF .025" (R MORE CLEAR~
ANCE APPROXIMATELY AT THE POSITION OF THE
ARROWS THE YALVES SHOULD B& REJECTED.

/

AN
Figure 20 - Use of Valve Stretch Gage
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SECTION V

REPAIR AND REPLACEMENT AND ASSEMBLY

l. General.

This Sectlon describes indetall the neces-
aary repair and replacement operations to be
applied to parts which will restore the englne,
as nearly as possible, to 1ts condlition when
new. The instructions given herein, insofar
as 13 possible, deal with each sub-assembly or
parts thereof separately,completing the repair
and assembly of each before proceeding to an-
_ other assembly. This includes all operations
up to final assembly with the engine.

2. Repalr Precautions.

a. Whenever drilling or reaming holes,break
allthe sharp edges remaining around the holes
and smooth away all burrs with a fine stone or
erocus cloth.

b. Never use emery cloth for cleaning and

polTshing engine parts nor for any other pur-

ose uniess particularly specifled in__this
Handbook. The use. of emery cloth may leave
abrasive particles in the engine as well as
scratches which may develop into cracks and
ultimate failure of the engline part.

c. The Incorrect marking of parts or the
marking of parts in certein areas may produce
surface cracks which can progress into complete
failure of the parts. This applies particular-
1y to highly stressed parts which have been
electrically etched. Marks placed on certaln
areas or parts by the factory are located at
definite points where experience has indicated
it will be safe to place them. Other parts
are identified through the use of a apecial
etehing fluld. This fluid may be used to sat-
urate an ordinary ink stemping pad and is used
with a rubber stamp. After the part is etched,
the surface should be cleaned and well-oiled
with engine lubricating oil to prevent corro-
sion.

d. To obtain alignment of an oil hole in a
bushing with the mating hole in the mating part,
draw a pencil or crayon line lengthwilse on the
outside diameter of the bushing . through the
center of the oil hole and square with the face
of the bushing. Mark the edge of the hole
which is to receive the bushing. Install the
bushing on 1its press-in plug. Align the two
marks and press in the bushing..

e. The use of parafflin to plug oil holes to
prevent entrance of chlps is permissible pro-
vided paraffin is not run into the hole in a
melted condition which would block off the
holes and the oll passage andmasike removal dif-
ficult. If a small ball of paraffin is rolled
between the fingers and then applled like putty,
there will be no difficulty in removing all
the paraffin in a flushing fixture.

3. Assembly Precautions.

a, The successful operation of the engine
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“theIr bolt or stud holes.

1s entirely dependent upon the attention given
to svery detall in the inspection and assembly.
It should be borne in mind by the inspector
and mechanic that the allghttest neglect on
thelr part may result 1n the fallure of the
engine.

CAUTION: Cotter pins,sarety wire,gaskets,
leather o0il seals,seal rings, and rubber hose
should never be used a sscond time. Other
safety features which have been bent or worn
should be replaced with new parts.

b. CGreat care should be taken to' prevent
dirt, - dust, cotter pins, nuts, washers and
other small particles from falling into the
engine during the assembly. Such foreign mat-
erial can damage the gears and the bearings.

¢. Prior to assembly of subassemblies all
parts which have Dbeen treated with corrosion
preventive mixture will be gleaned to remove all
traces of the mixture and acoumulated forelgn
matter. The use of compressed air after washing
with cleaning fluid is recommended since ra:s
or waste leave lint and other bits which me;-
clog o1l lines and strainers. Thess parts will
thenbe covered with a heavy coat of corrosior.
preventive mixture consisting of one part en-
gine corrosionpreventive compound, Specifica~
tion No. AN-VV-C-576, to three parts lubricat-
ing gil,_ grade 1120, Specificatlion No. AN-VV-

d. Completely finish each stepin the proc-
ess of assembly as the work progresses. Do

not leave a nut loose or uncottered with the
intention of coming back to it later.

e. Do not slack off a nut to line up cas-

telTations with the cotter pin hole in the
bolt or stud. If itcannot be tighténed with-
out exceeding the permissible torque value,
use a new nut or washer.

. Select cotter pins to fit tightly in
Always install the
head or loop end of the cotter pin to fit the
castellation of the nut and not across or out-
side the castellation. Bend one leg of the
cotter pin up and back over the bolt or stud
tip and the other down flat agalnst the nut.

%.1 When using safety wire, select a aize
which will fit the hole falrly tight. Twist
the wire uniformly with the pllers and obtain
tight loops at each end. The wire should be
sufficiently tight to eliminate vibration which
would cause breakage of the wire from weur.

h. In places where there 1s =a possibility
of oil seeping out from betwsen machined sur-
faces as between the crankcase sectlion part-
ing flanges, the surfaces should be coated with
a gasket paste, SpecificationNo. AN-G-1ll, ve-
fore assembly. TUse new rubber oill seal rings
under the cylinder hold-down flanges, and new
oll seals at the ends of the push rod tubes.

1. Remember that the oll pump will not be~
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gin to furnish the regular supply of oil until
the engine has turhed over several revolutions.
For this reason, 1t is necessary to coat all
surfaces normally lubricated by the oll from:
the pump, with a good supply of corrosion-pre-
ventive mixture consisting of one part cor-
rosion-preventive compound, Speciflcation No.
AN-VV-C-5T76, mixed with three parts lubricating
oll, Specification No. AN-VV-0-Ll6, when the
parts are assembled., All parts which are s
drive or push fit should llkewise be coated
with oll to facillitate thelr assembly in the
engine. In order to aveid chafing or scoring
of crankshafts and propeller shafts when ball
or roller bearings are pressed in place, micro-
graphite should be used between the inner race
'of the bearing and the shaft. The shaft should
be wiped cleanwith a dry cloth and a quantity

of micrographite applied to the surface of the -

shaft and the shoulder against which the inner
race rests before pressing on the bearing.
After the bearing 1s in place, the excess powder
should be removed. In the assembly procedure
following, 1t will be assumed that the above
rgcommendatlions and precautions have been ap-
plied. Instructions relative to the prevention
of thread seizure are givenin T, 0. No. 06-10-3,

4. Ipnition Manifold.

8. Repair.- Replace any grommets, clemps,
flexible condults, or terminal sleeves that
are damaged.

b. Assembly.~ Before reassembling the ig-
nitTon manifold,new wires should be installed.
Rewire the manifold,’ installing the wires in
proper numerical order. Refer to the follow-
ing table:

Table of Wire Lengths in Inches:

Total Length

. Front Rear
Cyl. No. Spark Plug Spark Plug
1 49 55
2 49 - 61
3 55 67
4 63 74
5 67 72
6 61 ) &7
7 55 59
Wire Length from
* " Manifold to
Cyl. No. Magneto Distributor
1 30-1/2 26-1/2
2 30-1/2 26-1/2
3 «30-1/2 26=1/2
4 30-1/2 26-1/2
5 30-1/2 . 26-1/2
6 30-1/2 26-1/2
7 30-1/2 26-1/2

(2) Extreme care must be taken to avoid
abrasion or other damage to ignition cables
while wiring the mantfold,

(3) Cut wire to the proper length as given
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in the above table and thread each spark plug
wire into 1ts proper position in the mani=-
fold. Dow Corning No. compound, stock No.
7300-223100, #ay be used as a lubricant to aid
in installation of wires,

(4) Draw flexible spark plug conduits o=
ver each wire, making sure that the rubber
grommets are installed at each end of the cone-
duit. Attach condults to the manifold with
union nutas,

(5) Install elbows and trim about 3/8" of
insulation off the end of the wire,being care-
ful not to cut any of the conductor strands.
Install terminal assembly in place with the bare
conductor inserted through the small opening
in the sleevs. Separate the wire strands of
the conductor and space evenly. Use a small
plece of tubing inserted within the contact
spring to bend the wires back snugly against
the terminsl sleevs.

(6) Install the conduit from the manitold
to the magneto and condult gaskets and tighten
‘union nut at manifold end. Make sure a cap is
tightly installed at the threaded fitting on
magneto condult outlet elbow.

(7) Install the menifold to "distributor
condult and condult gaskets, and tighten the
union nut at the manifold end. Thread the dis-
tributor high tension lead through the thread-
od opening in the distributor conduit elbow.

(8) For the purpose of identification the
cables at the magneto block end and distributor
head end can be numbered by placing markers
over the cables. A light test to determine
wire location. should be made before markers
are placed over the cables. The cables should
be numbered in accordance with firing sequence,
not according to the cylinder numbers. The
copper ferrules installed at end of wires (See
Paragraph 9, below) can be used as markers.
The engine firingorderisl, 3, 5, 7,.2, 4, 6.
The magneto block '1s marked for insertion of
wires. The lead from the No. 1 cylinder spark
plug should be inserted in the No. 1 hole in
the magneto block and leads fromCylinders Nos.
3, 5, 7, 2, 4 and 6 shouldbe inserted inblock
holes 2, 3, 4, 5, 6 and 7 respectively. The
distributor head 1s marked only for the loca-
tion of Cylinder No. 1. Location of other
wires numbered in order of firing sequence 1s
shown on the Wiring Diagram,Refer to T.O0. No.
02-30AC-2.

(9) Since the wire lengths quoted in the
above table are liberal, 1t will be necessary
to shorten the wires slightly so that the wire
will fit neatly into the magneto block or dis-
tributor head. After cutting the ends of the
wires trim off -about 1/2" of fnsulation and
bend the wire back over the insulation. In-
stall a copper ferrule over the end of the cable
and use a crimping toaol to fasten. Back out
the cable fastening screws from the magneto
block or distributor head and insert each ca=
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ble to the bottom of its hole. Screw down each
cable holding screw so that it plerces the in-
sulation, makes good contact with the wire
core and secures the cable 1in place. It 1s
very important that the plercing screw makes
good contact with the wire in the cable. In-
stall the distributor- high tension lead in the
center hole of the distributor head.

-(10) Install flexible high tension coll
lead condult with grommets at each end and
fasten union nut at distributor condult end.
Strip sufficient wire so that the terminal will
£4t flush against the condult grommets. Cut
bare wire to 3/8" extension past the coll ter-
minal. Bend wire strands over and use a drop
of sglder on end of wire to secure coll ter-
minal.

(11) Recheck wire locations, using the e~

. lectrodes in the diatributor head and magneto

.block and spark plug terminals.

.

5, 01l Pump Assembly.

a. Repair.- (1) Clean the finished sur-
faces of the oil pump sections with ecrocus
cloth and gasoline. Replace tachometer drive
bushing leather packlng. Make whatever stud
replacements are necessary.

(2) Stone the teeth of the gears to re-
move nickd and burrs. Remove all burrs, clean
the beaping surfaces of the shafts and examine
the key-ways and keys. Replacement keys usu-
ally require hand-fitting for which limlts are
given in the Table of Limits, AN 02-30-1.

(3) Ir replacement of an oil pump section
1s necessary,the mating surfaces of the adja-
cent sections should be checked using Prussian
Blue. Spare partoil pump sections are already
hand-lapped to a surface plate. If the two
sections do not mate .perfectly the section that
has been in service should be lightly hand~-
lapped on a surface plate using a lapping com-
pound. All lapping compounds must be very
thoroughly washed off, paying particular at-
tention to corners in gear pockets and shaft
sockets.

(4) When assembling the oil pump, -place
a coat of Namco Oiline Plastiseal,sold by New
Age Manufacturing Co., Nutley, New Jersey, or
equivalent, on the mating surfaces of. the oll
pump sections to prevent seepage of oi1l. The
Plastiseal should be thinned with alcohol un-
til the proper consistencyisobtained. Spread
a thin layer about 1/8" to 1/4" wide around
the outer edge of the mating surface. The en-
tire surface need not be covered. :

b. Assembly.- (1) S1ip o1l pump drive shaft
through pump body. Put oil pump idler shaft
in place and slip idler gear over shaft. Slip
intermediate plate over mounting studs, drive
shaft and idler shaft. Install the oil preas=-
sure relief valve body in place,using adapter
if required by particular pump assembly. {Re=
fer to Drawing). .

Revised 25 November 19l

2l

T. 0. No. 02-30QAC=3

(2) Insert keys in drive shaft and place
the rocker scavenger section idler and drive.
gears over shafts. Put the rocker scavenger
section body in place.

(3) Insert keys in drive shaft for scave
enger section drive gear. Place scavenger
section idler and drive geaps over shafts.

(4) Place scavenger section bedy over
mounting studs and attach with nuts and wash-
ers. Tighten all nuts evenly to prevent dis-
torting the parts. Do not tighten the nuts
excessively. Install oil pressure relief valve
ball, spring, spring gulde, gasket and cap in
place. One ar more spacers (Refer to Drawing
for part number) should be included on  the
spring guide as experlence proves necessary
to provide the proper oil pressure.

(6) Install the ol1l pump check valve body,
using the oil pump-check valve Driver (Tdol
No. T=835), and the spring, gasket, and cap.

(6) Check assembled pump to see that 1t
does not bind when drive shaft is rotated by
hand.

6. Rear Intermediate Bearing Plate.

a. Repair.- (1) Make whatever studreplace=-
ments are necessary. Make certain all oil
passages are clean. Bushings or liners that
are slightly scratched or scored should be
smoothed.

b. Rear Crankshaft Ball Bearing Liner.-

(1) If the rear crankshaft ball bearing
liner requires replacement, drive out the two
taper pins, turn the bearing llner down to a
thin shell snd collapse the remainder.

(2) Remove anyburrs from the bore of the
casting.

(3) Check the bore in the bearing plate
to determine whether it has the proper fit with
: standard liner as given in the Table of Lim-

ts.

(4) If the bearing plate 1s worn oversize,
an oversize liner should be installed. OQver-
size liners are furnished, .025" oversize 0.D.
and should be mounted on an.arbor and turned
to the’size to give the proper fit in the bear-
ing plate, ’

(5) Heat the bearingplate to 93°C (200°F)
and press in the new liner, Make sure the
liner 1s bottomed properly.

(6) Drill two No. 21 holes through the
liner and bearing plate in new locations.

(7) Ream with No., 2 taper pin reamer for
Nz. 2 Taper Pin, Part No. 446-B, and install
pins.

(8) Set up the bearing plate in a lathe,
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centering carefullyon the pilot dlameter. The
liner bore should be bored to a fine finish and
to the proper dimension as determined from the
Table of Limits. All burrs should be carefully
removed.

c. 011l Transfer Bearing.- (1) If the oil

transfer vearing requires ‘replacement, the set
screw should be removed and the bearing pressed
out .-

(2) Clean the bore, of the bearing plate
and remove’ any.burrs. .

(3) Check the new bearing for proper fit
in the bearing plate. Press in a new bearing
so that the hole in the bearing lines up with
the main oil pressure line in the bearing plate.

(4) Inserta 3/18" drill through the tap-
pet hole for the set screwand drill 3/32% deep
into, the bearing. Be careful not to drill
through to'the inside of the bearing.

(5) Install and safety wire the set screw.
The bearing plate should then be set up in a
lathe and centered to the crankshaft rear ball
bearing liner.

(6): The o1l transfer bearing should be
bored to a fine finish and to the proper dia-
meter as determined from the Table of Limits,
All burrs should be carefully removed.

d. Starter Drive,Generator Drive, 0Oil Pump
Drive and Magneto Drive Bushings.- The various
drive bushings in the rear intermediate bearing
plate must have their bearing surfaces located
very accurately so that gear clearances are
correctly maintained. Replacement of these
bushings should not be attempted unless special
facilitles such as the proper fixtures andtools
are avallable. It isrecommended that complete
assemblies of the rear intermediate bearing
plate be kept in stock and that plates which
require replacement of the above bushings be
returned to the factory for installation of
all neéw bushings, including the oll transfer
bearing and ball bearing liner. :

. Bears.- (1) Gears should have all nicks,
burrs and other matilatlons smoothed with a
fine stone. All nicks, burrs and score should
be removed from the bearing surfaces of gears
by using a fine stone and crocus cloth.

(2) If the aluminum.plug in the generator,
accessory, ormagneto gear is loose, it should
be replaced with a new cork plug. Installation
of a new aluminum plug would distort the sur-
face of the shaft. Gears already having cork
plugs should have these replaced with new corks
at each overhaul, utilizing the following pro-
cedure:

(a) Clean the inside diameter of the gear
shaft to remove all foreign matter and particu-
larly any ofl, :

(b) Lightly shellac the cork location
inside the gear shaft and allow to dry. Use
shellac, Specificatlion No. TT-V-91l, type 2.

(¢) Immerse cork inalcohol and press in,
using c¢ork pluz driver tool No. T-6060, and
allow the shellac to dry again.

Revised 10 June 194k
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f. Assembly.~ (1) Install the starterp gear
and secure it 1n place with the starter gear
washer, bolt and nut.

(2) Tighten and cotter pin the nut.

7. Rear Case.

a. Repair.- (1) Make whatever stud replace-
ments are necessary.

(2) Remove nicks.and burrs from casting.
Special care should be taken to remove all
burrs and mutilations from the various drive
pad surfaces. . '

b. Accessory Drive Unit.- (1) Ordinarily

. 1t Ts not necessary to disassemble the acces-

sory drive unit. If disassembly of the unit
13 required the assembly should be Heated:to

I 93°C (200°F) in an oil bath, g

’

(2) The propeller governor drive gear and
double row bearing and the vacuum pump drive
gear and double row bearing {(optional) can be
removed.

(3) Loosen the nuts securing the adapter
and drive on the splined end of the accessory
drive shaft and remove the shaft.

(4) Remove the drive adapter casting from
the shaft,

(8) Use Wrench (Tool No.T-756) to remove
the accessory-drive shaft lock-nut., The spac-
ers and gears can then be pressed off the shaft.
The parts canbe assembled in reverse order to
the process described above, ’

(6) In assembling,heating of the housing
13 not required for installation of double row
bearings. .

-

8. Cylinder Assembly. .

2. Repair.~- (1) Painting Cylinders:

(a) When 1t is considered desirsble to
repaint cylinders remove traces of former en-
amel as outlined in Section III of this T. O.
under Paragraph 4c.

(b) Apply black, heat resisting enamel,
Speclfication No. AN-TT-E-501. Alrdry for ten
I(néggio:;?, and then .baks for ten minutes at 1014.°C

(2) Stoning Cylinder Barrels.

N

(a) Light or moderate scores on cylin-
der barrels should be removed by stoning off
the roughest portion and then smoothing the
surface withwet or dry paper., Any area about
3 or 4 1inches wide should be smoothed to pre-
vent the formation of a narrow channel which
would be susceptible to blow-by, If the area
cannot be smoothed by removing less than .0015"
material, the cylinder should be replaced or
bored oversize. Honing of cylinders to remove
scoring is not recommended as a general prac-
tice. It isdifficult tohone barrels properly
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due to the choked portion at the top of the
barrel. If honing 1s employed the cylinders
should always be removed after the run=-in to
check their condition. Do not attempt to re-
move scratches entirely. The surface adjacent
to the scratch should be carefully stoned so
that no sharp edges are in evidence.

(3) Cylinder Barrel Grinding:

(a) If after inspection it seems advis-
able to grind cylinder barrel oversize the
barrel should be ground to .Ol5" oversize on
the dlameter.

NOTE: The barrel diameter .is choked
where the head 13 shrunk onto barrel. When
regrinding, the barrel should be ground straight.

“(b) It 1s sometimes possible to rebar-
rel cylinder assemblies in which the heads are
in good condition. For this operation 1t is
necessary that cylinder assemblies be returned
to the manufacturer.

‘.

(4) Valve Guides: !
)

(a) Removing Valve Guides: If after

inspection 1t 1is necessary to replace valve

guides, mount cylinder on Fixture ('I"ool No.

T-2000) and remove the valve guides as follows:

. 1. Remove the valve gulde shoulders
with a 3/4" spot facetr using a 7/16" pilot for
the intake and a 9/16" pilot for the exhaust.

2. After shoulder of guide 1s removed
insert a 33/64" drill in intake gulde making
certain that 4it is centralized with bore in
guide and drill to within 3/8" of valve gulde
end. b

3. Follow same procedure for Taxhe.uat
valve gulde using a 43/64" drill. \

!

4. After guides are drilled, press
out with 8 suitable drift toward the valve
seat.

5. After removal of the gulde, the
hole in the cylinder head must be checked for
damage or an out-of-round condltion. ’

(v) Installing Valve Guides:

1. Remove all burrs from valve gulde
holes in cylinder head. :

2, Insert exhaust valve guide in place
and press in with Drift (Tool No. T-29000).
Two are required for use as drift and pilot
respectively, when pressing guide into cyline
der head. Refer to Figure Zl.

. 3. Insert intake valve guide in place
and press in with Drift {Tool No. T-28000).
Two are required as for exhaust valve gulde.

Refer to Figure 2l.

=28~
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Figure 21 - Pressing in Valve Guldes

) 4. After valve guldes are pressed in
place ream intake valve gulde with Reamer (Tool
No. T-6027),and exhauat valve gulde with Ream-
er (Tool No. T-6028), to obtain the desired
rit with the valve stem.

(c) Oversize Valve Guldes:

1. If necessary to clean up the hole
in the head, use a .010" oversize reamer.

2. Install ,0l0" oversize guilos,piow
cesding as outlined above.

. (8) Replacing Spark Plug Bushings: 1In
the event that 1t 1s necessary to replace =a

spark plug bushing, the following lnstructions
will be complied with:

() Preliminary Instructions:

’ l. The cylinder sssembly should be
suitably mounted by clamping the cylinder bar-
rel flange,on either a horizontal or vertical
boring mill. The spark plug bushlng to be re-
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moved should be centered and aligned by indi-
cating the counterbore in which the bushing
1s located, and the face of the bushing. It
is not practical to remove the bushing by
drilling dbut it is necessary to employ a bor-
ing tool which can be set for repeated light
. tuts, . .

(v) Removing Spark Plug Bushing:

1. Before removing spark plug bushing
mark the location of the staking pin to make
certain the pin will not be put back into the
same hole. Bore out the spark plug bushing,
with an adjustable boring head, taking several
cuts until the tap drill diameter of approxi-
mately 1-1/64" is reached. This diameter must
notbe exceeded or the spark plug bushing thread
in the head wlll be damaged. The spark plug
bushing can then be easily removed.

(¢c)i Inserting Spark Plug Bushing:

. Before putting in the new spark '

plug bushing, clean the threads in the cylinder
head by running the ‘Spark Plug Bushing Tap
(Tool No. T-6057) through by hand. Make cer-
tain there are no burrs, or rough spotsin the
thread, or on the face of the counterbore
against which the bushing shoulder must seat.

i
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Put whlte leadon the threaded portionof spark
plug bushing that enters the cylinder head to
insure a good seal. Place two #% pure rubber
bands, Part No. 767, under the shoulder of the
spark plug bushing.

2. Drive the bushing, part No. l00-a,
into the head using Bushing Driver (Tool MNo.
T-20000), MAKING CERTAIN THAT THE BUSHING IS
FIRMLY SEATED AGAINST THE COUNTERBORE IN THE
CYLIVDER HEAD. Refer to Figure 22. It 1is
usually unnecessary to heat the head or chill
the bushlng, although if the bushingis chilled,
the additional clearancewill facilitate prop-
er seating of the bushing. Making certain to
avold the location of the original dowel pin
hole, drill a No. 23 (.1S54) hole, 17/6L" deep
for pinning the bushing in place. To avoid
cutting the rubber bands, the hole must be
drilled at the extreme edge of the bushing and
at an angle of 5° with the axis of the bushing.
The hole will usually bresk through the edge
of the bushing slightly. Drive pin, Part No.
450, into drilled hole making certain the pin
is below the face of spark plug bushing. Pean-~
ing of the bushing to retain thé pinis unneces-
sary and may distort the Yushing shoulder.
After the bushing 1s pinned {in place re-tap
spark plug threads, 18 MM., P.D. .46762/.6713
with Spark PlugTap {Tool Yo. ¥-6059), and re-
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face shoulder of spark plug bushing square
wilth thread.

(d) Oversize Bushings:

l. In cases whore the threads in the
cylinder head cannotbe satisfactarily cleaned
up with the standard taP mentioned, the hole
should be tapped to & ,015" oversize pitch diam-
eter (1.0875/1.0855), using Spark Plug Bushing
Tap (+15), Tool No, T-6058, The cylinder as-
sembly should then be heated slowly to 350 to
l40o0® F. inan oven, and .015" oversize bushing,
Part No. [00-A+15, installed. Other detalls
of the procedure are as glven above.

(6) Refacing Intake Valve Seats:

(a) Valve seats should be refaced at
every normal overhaul.

(b) Remove carbon and glaze using Han-
dle Set (Tool WNo. T-6052) and [5° Roughing
Cutter (Tool No. T=-6CLS).

- (c) Clean up seat with L5° Finishing
Cutter T(Tool No. T-GO?O) and 30° Narrowing
Reamer {(Tool No., T-6051

(7) Refacing Exhaust Valve Seats:

(a) Remove carbon and glaze using Han-
dle Set (Tool No. T—60?2) and 45° Roughing
‘Cutter (Tool No. T-6046). :
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(b) Clean up seat with 45° Pinishing
Cutter (Tool No. T-6047) and 30° Narrowing
Reamer (Tool No. T-60L8). -

.

(¢) When valve seats require replace-
ment, boreout the valve seats to a thin shell,
using toel No, 60656 cuttenm-head for intake
seat, and tool No. 6068, for exhaust seat.
Collapse the shell to remove, Select replace=
ment seat to obtain a 006" to ,009" tight
£it. If an oversize valve insert ls required
it will be necessary to take a light cut off
the insert counterbore in order to obtain the
specified f£it. Heat the cylinder assembly to
2li6° to 260° C. (475° to 500° F.). Insert
the valve seat firmly using tool No. 6062 and
allow to cool. .

(8) Refacing and Lapping Valves:

(a) At Overhaul, the faces of valves
will be ground and lapped to a final seat with
thelr mating valve seat lnserts. -

(b) Work will be performed as follows:

1. Remove any carbon deposit <fronm
around the valve face before attempting to re-
face the wvalve. Care must be taken not to
scratch or mur the valve face during this op-

eration.

Rl iloloti s hualilinan)
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2. Mount the valve in the chuck of a
valve refacing machine set for anangle of 45°,

3. Remove only enough material to
clean up the valve seat.

4., After grinding valve faces each
valve will be 1lapped with its mating valve
seat.

6. Applya light coat of grinding com-
pound on the seating face of the valve to be
la;iaped,and insert the valve in 1ts respective
gu de.

CAUTION: Do not allow any of the grind-
ing compound to collect in the valve gulde or
on the cylinder walls.

8+ Oscillate the valve back and forth
with a twisting movement of the wrist, using
Handle (Tool No,T-13000). This process should
continue untlil there is a good bearing surface
around the valve seat.

7. After the lapping operation, the
.lapped valves and thelr reapective cylinders
“will be cleaned thoroughly to remove all traces
.of grinding compound. ‘

(9) Replacement of Rocker Arm Bearings:

(a) If it 1sfound necessary to repla‘ce
the rocker arm bearing, proceed &as follows:

1. Remove bearing by placing rocker
arm on Support (Tool No, T-6037).

2. Insert Drift (Tool No. T-6037) in
place and press bearing out using arbor press.
Refer to Figure 23.

3. Press new bearing into place 1in
similar msnner with bearing entering chamfered
side of bearing bore first.

D. Assembly.~ (1) The following parts will
be Installed as speclfiled. ’

~ {(a) Yalves: 1. Clean andoll valve gulde
and stems.

2. Insert valve stems in guldes.

%, Place a block in the cylinder to
prevent the valves from falling.

(b) Rocker Arms snd Valve Springs:

1. Insert valve spring lowsr washers
over the valve stem guides.

2. Insert inner and outer velve springs
over the Iower washers. Make certain springs
are properly seated on washer.

3. Place upper valve spring washers

over valves and onto springs. ¥Make certaln
washers are properly seated on springs.

=25e
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Figure 23 - Installing Rocker Arm Bearing

4. Place Valve Spring Compressor {Tool
No. T-409-10) in place and compress valve
springs.

9. Platons, Piston Rings and Piston Pinas.

8. Repair.- (1) 0ld piston ringa should be
removed from piston and replaced with new rings -
at each overhaul. Stone the piston skirt to
smooth scores and scratches. Remove any car-
bon,nicks or burrs from the pistonring grooves.

(2) If it 1s found necessary to replace
an old piston with a new. one, it is important
that the new piston be within ..04 lbs. of the
welght of the old one. The welght of the pis-
ton will be found stamped on the top of the
plston.

(3) New piston pin plugs must be inatalled
in each piston pin where looseness or excessive
wear 1s apparent. Replacement Plug, Part No.
713-CS, must be fitted as follows:

{a) Measure the dlameter of each pilston
pin hole to which 8 new plug must be fitted.

(b) Turn down each plug on the outslde

diameter to obtain ,000"™ to .OQ0L" tight rit in
the individual pin hole.
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) {c) Measure the depth of the ground hole
in the pin. If the current type piston pin is

not in use it may be necessary to cut off the

end of the plug to a shorter length to prevent
the plug from bottoming. .

(d) Place plugs in dry ice (solid car-
bon dioxlde CO2) before installing or heat the
pin in oil at a temperature of 350° to 375° F,

NOTE: If the oll method of heating is
used,care must be exerclsed to remove all the
oil within the pins before the installation of
the new plug. .

b. Assembly.- (1) When installing new rings
at overhaul,it 1s important that the dide and
end clearances be within the Table of Limits.

(2) Check end clearance with Gage (Tool
No. T=9000). Refer to Figure 24. Oversize
rings should be checked for end clearance us-
ing an oversize cylinder barrel.

(3) Check side clearance. Refer to Figure

gl

.

Figure 2!3, - Checking End Clearance
of Piston Ring

Figure 25 - Checking Side Clearance
of Piston Ring

" (4) Make certain that all piston rings are
installed in theilr proper ring grooves in the
piston, and are placed "TOP" up (toward the
plston crown).

Revised September 1, 1943

=26~

02-30AC~3

(5) Precaution must be taken not to expand
the piston rings any more than necessary when
assembling them in the grooves,

c. Oversize Pistons and Rings.~ (1) Where
1t {snecessary to grind the barrel -.015" over-
size, it 1s important that the same desired
clearance be maintained between the piston and
barrel as with standard size pilston.

(2) Pistons and rings are available at
015" oversize on the diameter.

10. Crankcase Assembly ~ Main.

8. Repair.-
(1) Replacement of Main Bearing Liners:

If replacement of amain bearing lin-
er 1s necessary,the following procedure should
be followed:

(a) First drive out the two taper pins
securing the liner. Make two hack saw cuts
on opposite sides of the liner. The cuts should
be made so that onlya thin section of the lin-
er remalns. Use care not to cut into the crank-
case. The liner can then be tapped out with
a drift.

(b) The bore in the crankcase should
then be checked for size and out-of-round. If
a standard liner does not produce the desired
it with the crankcase as listed in the Table
of Limits, an oversize liner should be used.
Oversize liners are furnished .025" oversize
end should be mounted on an arbor and turned:
to the size to give the proper fitin the case.

b, Assembly.

(1) Heat the case to 200° F. and install
the liner, Drill and taper ream new holes
through the liner and case, and drive twc new
taper pilns. The front and rear halves of the
maln crankcases should be assembled before
boring the liner.

(2) Set the assembled case up on & ver-
tical lathe or boring mill and index the case
so that the front and rear pllot diameters are
in exact alignment. Bore out the liner to a
fine finish and to the proper dimensions as
de termined from the Table of Limits,

1l. Front Case.

2. Repalir.-

(1) Removal of the tappet guides at over-
haul 1s unnecessary unless unusual wear or
looseness 1s noted, in which case proceed as
follows:

(a) To remove the tappet guides break
lock wiré on filllister head screws attaching
guldes to the front case and remove screws.

(b) Stand the case onend and place the
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Support (Tool No.T-6040) over the tappet guide
to be removed.

(¢) Place the Socket (Tool No. T-6039)
in the slotted end of the tappet guide inside
the case. '

(d) Place the Drift (Tool No. T-6038)
through the tappet gulde opposite the one to
be removed.

(e). Place case assembly on base of ar-
bor press. - .

(£) The tappet guide to be removed should
line up with the arbor of the press so that
case will not tilt when applying pressure. Re-
fer to Figure 26.

—————t P+ 4 . P Pt

-

y
!
!

Figure 26 - Removing Tappet Guldes

(2) The cast-in oil tube and the oil pas-
sages to the tappet guides should be thoroughly
cleaned. :

(3) Stone teeth of cam pinion and cam
drive gear if necessary. If 1% is found ne-
cesaary to remove cam drive pinion or cam drive
gear, Refer to Section II. Remove any burrs,
nicks or ring tracks from the propeller oil
seal sleeve by stonlng.

No.

02-30AC=-3

(4) If replacement of the thrust bearing
liner is necessary, drive out the taper pins
and bore the liner out to a thin shell and
collapse the liner. If s standerd liner does
not produce the desired rit. in the case, an
oversize liner should be installed In the same
manner as described under Paragraph 11,above,
covering the main é&rankcase. The front sectlon
should be set up ina vertical lathe and care-
fully indexsed so that the bearing liner is in
exact alignment with the rear pilot diemeter.
The thrust bearing liner should then be bored,

. smooth to the required diameter.

-2 -

(5) Outer 011 Seal Sleeve: Removal of
the Outer 011 Seal 8leeve at overhaul 1ls un-
necessary, unless unusual wear of .0lO" maxi-
mum depth by the 01l Seal Rings 1s noted, In
which case proceed as followa:

(a) Remove safety wire and attaching
nuts. Heat case to 200° to 250° F, and tap
out with a suitable drift.

be Assembly.-

(1) Tappet Guides: When 1t 1s necessary
to install a new tappet guide 1t should be
done as outlined in the following paragraphs:

(a) Place front case on Fixture (Tool
No. T-10000).

() Insert Tappet Gulde Aligning Post
(Tool No.T-31002) in proper location on front
ca30.

(c) Insert Tappet.Guide inposition with
aligning post. ‘

(d) Attach Centering Clamp (Tool No.
T-31001)" to Drift (Tool No. T-6022) for in-
gserting L-4 intake guldes and to Drift (Tool
No. T=-6023) for exhaust guides., It 13 neces-~
sary to use the proper drift so that the shoul-
der angle of the Drift will properly fit the
angle of tappet gulde end.

NOTE: If many tappet guldes are to be
installed, 1t 13 suggested that the centering
clamp be left: installed on the Drift to avold
repeating the centering operation, To do this
it will Dbe necessary to provide a centering
clamp for each Drift, Tighten centering clamp
with hole of centering clamp above the align=-
ing post. ¢

(e) Press in tappet guides on an arbor
Refer to Figure 27.

(f) When replacing tappet guides the
roller slots must be lined up by means of A~
ligning Plate (Tool No. T-644-5). Refer to
Figure 28. Install fillister head screws and
lock wire.

press.

(g) After tappet guldes are pressed in,
attach Collar (Tool No. T-644-E) to slotted
end of tappet guide and ream to proper size
withegeamor (Tool No. T-6043). Refer to Fig-
ure .
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Figure 28 - Checking Alignment of
Tappet Guides l

.. s

Figure 29 - Reaming Tappet Guides

Figure 27 - Installing Tappet Guide

(h) Any studs on the cam drive pinion

boss which interfere with the reaming operation (d) Install the lock washer and tighten
can be removed before reaming and removed studs lock-nut. D6 not tighten the lock-nut exces-
replaced bya .003" oversize stud 1f necessary. sivelyas this will cause the bearings to bind.
Secure the nut with the tangs of the lock wash-

(1) Use Gage, Tappet Guide "Go" (Tool 8T . RN

No. T-6044), and Gage, Tappet Gulde "No Go" ; ’
(Tool No. T-6045) to check the size of the (_e_) Install the key. If a new key is
reamed hole. required at thils location, 1t should be very

carefully fitted to the required limits.
(2) Cam Drive Pinion Assembly: If the : i

cam drive pinion and cam drive gear have been (£) Cheék the' cam drive gear  and nut
removed, use the following procedure to reas- for proper fit'with the key and shaft, before
semble them: placing the shaft assembly in the case.
(a) If the propeller oil seal outer (g) Heat the case to 200° F. to 250° F.
sleeve also requires replacement,the cam drive ! .
pinion and gear should, for convenience, be () Puti!the gear in position under the
reinstalled first. cam drive pinion boss and drop the shaft in
boss. The pinion assembly should enter the
(b) Install the two bearings and the boss without driving.
spacer on the cam pinion shaft, A press is
usually required to install the two bearings. (1) Insatall the clamp washer and tighten

the nuts holding the clamp washer in place.
(¢) Place pinion gear in a soft-jawed

vise. Install  the g . 1/2¢

(1)
I special 'Ilockwiz'e, part No. 979. Make
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. sure the gear i3 properly in place on the key
and shaft.

() Block the gear with a copper block
and tighten the castellated nut with an end
wrench.

1. Cotter pin the nut,taking special
care to Dend the prongs of the cotter firmly
back to prevent the cotter from shaking.

(3) Outer 011 Seal Sleeve:

(a) Check the propeller oil seal outer
sleeve for the proper fit in the nose case.

({b) Heat the case to 200° to 250° F.
and install the sleeve. :

(c) Install the attaching nuts end safe~-
ty wire.

12. Crankshaft.

a. Repair.-

(1) Light scratches and any gall marks
on the crankpin and shaft should be removed
with crocus cloth or wet and dry paper, first
. stoning lightly 4f necessary.

(2) The clamping area on the crankpin
should not be stoned more than 1s absolutely
necessary as reduction of the pin diameter or
irregularities in its surface will produce a
poorer clamping action.

(3) The inside of the crankshaft and oil
passages must be thoroughly cleaned.,

" (4) Since removable threaded plugs are
provided, 1t is usually unnecessary to remove
any of the plugs per‘m_apently pressed inw.",

(5) In shafts fitted for uss with the
Hoover type propeller the oil passage between
the two front plugs and outside the inserted
tube, should be flushed without removing elther
plug. RO :

‘ (6) In the event: the plugs pressed in
elther hdlf of the .crankshaft are found to have
moved or are loose,they must be replaced. All
the pressed in crankshaft plugs are avalilable
in +25 oversize on the dlameter. When replac-
ing a plug with an oversize plug 1t pust be
hand fitted to the clearances specified in the
Table of Limits, T. 0. No, 02-30-1. 3

(7) After plugs are fitted and pressed in
carefully check the 0. D. of the crankshaft at
the plug location, If there is a alight bulge
due - to presaing in the plug the O. D. of the
crankshart must be stoned: down to 1ts true dla-
me ter. ' R

(S) If the threaded plugs were staked In
place,it usually is necessary to remove burrs
laft from drilling the stake hole or removing

02-30AC~3

the plug.

(9) The threads in the crankshaft can be
cleaned by using the PFront Crankshaft Plug Tap
(Tool No.T-6071) and the Rear Crankshaft Plug
Tap (Tool No. T-6072). Take care to turn the
tap only to the end of the original thread.

NOTE: 1Itisrecommended that the cld meth-
od of Tocking plugs by staking be converted to
locking the plugs with a lock, lockscrew and
safety wire. This can be done at overhaul by
drilling a 3/16" hole, 7/16" deep (Body Dia-
meter), and tapping 1/4-28 thread, NF3, P. D.
.2240/.2268, 5/16" deep, on center line of
throw on the counterweight side, 1-5/32" from
shaft axis on front half and 1-9/32" from shaft
axis on rear half.

b. Assembly.-

(1) Insert plugs infront and rear shafts
and tighten with Wrenches (Tool Nos. T-345 and
T-345~B, respectively).

(2) After plugs are tightened place lock
in slot of plug and attach to crankshaft with
lockacrew. )

(3) When lock 1s tightened safety wire
screw to the lock.

(4) Assemble the crankpin plug, crankpin
bolt,and castle nut. Check the crankpin plug
to make sure 1% 1s properly seated.

(5) Inatall the gasketed plug in the front
end of the crankshaft,

13, Master and Iink Rod Assembly.

a. Repair.-

(1) General: (a) Check tomake sure that
all o1l passages in the master rod are open.

(b) Carefully remove by stoning, any
burrs or gall marks in the knuckle pin holes
of the master rod. '

(¢) Knuckle pins should also have all
scores and burrs removed by light stoning.

(d) Stoning of knuckle pins and holes .
should be kept to a minimum so as not to de-
stroy the it of the pin in the maater rod.

(e} The surface of the mester rod bear-
ing should not be disturbed more than is ab-
solutely necessarye. A fine stone or crocus
cloth may be used where required,

CAUTION: Under no circumstances should
the bearing be scraped or burnished.

(2) If 1t 1s found necessary to replace
master rod bearing, proceed as follows:

(a) General:
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1. Replacement and reboring of the
master rod bearing is normally a factory op-
eration. If proper facllities are available

the instructions below should be followed:

a. Removing Master Rod Bearing:

" (1) Remove lock plate,screws and
safety wire,and suitably mount the master rod
on a boring mill or milling machine, in posi-
tion to cut from the side wnere the lock plate
was removed. The bearing to be removed should
be centered and aligned by indicating the inside
of the bearing. It 1s necessary to employ a
boring tool which canbe set for repeated light
cuts,

(2) Bore out the bearing, taking
care not to ocut into the dowel pin, and bore
to within 7/16" of the opposite end of bear-
ing., Take several cuts until the dowel pin
1s reached. The pln can then be easily re-
moved. Continue with several cuts until a
2-5/8" diameter iareached. This diameter must
not be exceeded or the bore of the master rod
1s likely tobe damaged. After the 2-5/8" dia-
meter is reached press out the bearing with a
sultable drift.

b. Installing Master Rod Bearing:

(1) Before putting in the newmas-
ter rod bearing remove any burrs or sharp edges
in the bore of the master rod. Place a clean.
new master rod bearing indry ice and let stand
for one-half hour. Mark the center 1line of the
master rod on the end of the rod hub,

. (2) Place the master rod in Base
(Tool No.TP~-367] for insertion of the bearing.
The chamfer in the end of the bearing must face
toward the lock plate end of the master rod.
Use a flat disc pusher plloted in the bearing
and press the bearing completely into master
rod with an arbor press. While pressing make
certain the scribed line along the outside dla-
meter of the bearing coincldes with the master
rod center line marked on the rod hub, ir
lines do not coincide when pressing bearing
in master rod the oil passages in the bearing
will not match with the o1l passages 1in the
master rod. If 1t is noticed that the lines
do not coincide,immediately remove master rod
and bearing from arbor press and clamp besdring
between two pushers vise and tap master rod °
gently until the lines do coincide. Refer to
Figure 30, :

(3) After master rod bearing is
pressed in place the dowel pin hole should be
drilled 11/64" dlameter and reamed to 3/16"
diameter, 51/64" deep. Hole can be spotted
from oil hole. The dowel should be a tap fit
in the hole. After hole isdrilled drive dowel
pin in place. After pin 1s inplace the inside
diameter of the master rod bearing must be care-
fully bored toa smooth finish at the required
dlameter, The inside dimmeter of the bearing
should be concentric with and parallel to the
hub ends of the master rod. Check the master
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rod bearing and piston pin bushing for align-
ment. The parallelism between the piston pin
hole and master rod in the plane of the axis
of the two bushings should be within ,002" full
indicator reading meassured at 4-1/4" spacing
(2-1/8" each side of the rod axis). The twist
about the rod axis should not exceed .010" full
indicator reading measured at 5" spacing (2-1/2"
each side of rod axis).

(4) Insert lock plate,lock screws

and safety wire the screws.

b. Assembly.-

(1) Place master rod on Base (Teol No.
T-367) with lock plate down against the plate.,

(2) Coat outside diameter of knuckle pin
with oil. Place knuckle pin on Pilot (Tool
No. T-6061-1) with oil groove end uppermost,

(3) Align knuckle pinand pilot with Col-
lar (Tool.No, T-6061-2) and Screw Guide (Tool
No. T-6061-3) into pilot finger tight.

(4) Insert link rod in place in master
rod.

CAUTION: L-4 series link rods are unsym-
metrical at the piston pin end and must be in-
stalled in master rod with trademark "LYNITE"
or word "FRONT" (in channel of rod) toward the
lock plate end of the master rod. .

(5) Remove collar and insert guide into
knuckle pin hole of master rod and link rod.

1 ST U, s

/

3

'Pigure 30 - Replacing Master Rod Bearing
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(6) Place Wedge {Tool No,T-367-1) between
master rod flanges near the knuckle pin belng
pressed in. This 1s to prevent distortion of
the master rod.

(7) Turn knuckle pin with central oil holes
radially outward toward the link rod and press
in with the arbor press. Refer to Figure 31.

(8) Continue above procedure- until all

o
ol

o
Myt

No.
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knuckle pins are pressed in.

(9) Assemble knuckle pin bolt washers,
bolts and nuts. Do not tighten the knuckle
pin nuts excessively. .

(10) After the nut 1s tightened, insert

with the heads radially outward toward the link

rod and carefully secure the cotter pins in a
manner which will not permit them to shake in

" their holes.

=t

Figure 31 - Installing Knuckle Pins.

31w
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SECTION VI
FINAL ASSEMBLY AND TESTING

General.

8. After the sub-assemblies and accessories
have been cleaned,inspected, .repaired and re-
assembled as described in the previous Sections,
final assembly of the engine can be started.

NOTE: Any steel component parts or as-

semblies included in final assembly of

the engine, which have not yet been treat-

ed with a heavy coating of corrosion

preventlive mixture as directed in section

V, paragraph 3.c.,will be so treated be-

fore final assembly. This mixture con-

sists of one part engine corrosion pre~
ventive compound, Specification No. AN-

VV=(0-576, to three parts lubricating oil,

Eﬁadé 1120, 8pecification No. AN=-VV-0-

6. The practiceof using plain lubri-
cating oll during assembly will be dis-
sentinued,

b. The instructions in this section are writ-
ten with the assumption that new gaskets,pack=-
ing, hose and leather or rubber seals should
be installed where they are required, replac-
ing those which were removed at dlsassembly.
All mating gears, shafts and bearings will be
edequately oiled prior to installation. All
safety wiring,hose clamps and cotter pins will
be installed where necessary, following the
final assembly of each part.

2. (Crankcase - Main-Rear.

With the overhaul stand mounting plate in
the horizontal position, mount the crankcase-
main-rear on the overhaul stand. Secure to
the overhaul stand using washers under the nutas
to prevent damaging the mounting lugs.

3. Crankshaft-Rear.

2. Place rear half crankshaft vertically in
a smooth jawed vise and tighten vise until the
crankshaf't i1s firmly held. Care should be tak-
oen that crankshaft 1is not marred by the vise
Jaws, .
b. Place inner race of rear main bearing
over crankshaft and drive onto bearing seat
using Driver (Tool No, T-24000) and Adapter
for the particular make of bearing being in-
stalled. (Refer to T. 0. No. 02-30-3) for Tool
No.T-23000-2, -3, or -4). Refer to Figure 32.
Make certain that bearing race is firmly seat-
ed. Assemble rollers,cage, outer race and re-
tainer in place, and then place lock washer
against inner race of bearing. Make certain
that the retalner is properly centered on the
bearing.

¢+ Put lock-nut in place and tighten with
Wrench (Tool No. T-359), and at the same time
hold lock washer inplace with Clamp (Tool No.
T-368-B) until nut is tightened.

d. After lock-nut is tightened remove clamp
and” bend tabs of lock washer into slots of
lock-nut, All tabs of the lock washer should
be bent tight against the lock-nut.

8. With the overhaul stand rotated to put
mounting plate in vertical position, place

Revised September 1, 19L3

Figure 32 - Installing Resr Mein
Roller Besring

crankshaft pear into rear main crankcass.

4. Intermediate Bearing Plate, Cluster Gear

a, Place intermediate bearing plate in po-
sitTon and tap lightly using a mallet to in-
aure proper seating in crankcase.

b. Place bearing plate attaching nuts and
lock washers onto studs and tighten.

¢. Drive crankshaft rear bearing on crank-
sha¥t with Driver (Tool No. T-6076) and adapt-
er (Tool No. T-6076-4)., While driving bearing
onto crankshaft support crankshaft, if neces-
sary.

d. Insert crankshaft cluster gear keys in
key-ways on crankshart (Refer to Table of Lim~
its if & new key is to be fitted) and drive

magneto drive gear onto crankshaft with Driver

32w

{Tool No. T-6076), .

e+ Insert oll pump drive gear and magneto
drive gear into intermediate bearing plate.

f. Install ¢crankshaft cluster gear on crank-

shaft with Driver (Tool No., T-6076), making
certain the gear is firmly seated.
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g+ Place crankshaft cluster gear lock-nut
washer over shaft against face of cluster gear.
Serew cluster gear lock-nut on shaf't and tighten
with Wrench (Tool No. T-363). After lock-nut
is properly tightened bend tabs of lock washer
onto slots of lock-nut.

5. GOenerator Drive Gear, Rear Case.

a. Place generator gear with ball bearing
assembled,in rear case and tap generator gesr
until bearing 1is properly seated in position.

b, Place rear ocase assembly into position
and make certain gears are properly meshed be-
fore tightening case. This can be dons by
rocking the crankshaft back and forth while
moving the rear case assembly lnto place.

¢. Install the generator gear and magneto
drive gear oil seals using Guide (Tool No.
T-607-1) and Driver (Tool No. T-607-2), for
each. Refer to Figure 33. }

Figure 33 - Instslling Generator and
Megneto Drive Gear 01l Seals

6. Crankshaft-Front, Master and Link Rod As-
sembly.

a. Turn engine stand with crankshaft in =
vertical positlon.

b. Wipe crankpin and crankpin hole in rear
halT crankshaft with carbon tetrachloride to
remove any oll or grease that may be on the
shaft., THESE SURFACES MUST BE KEPT CLEAN UN-
TIL ASSEMBLED AND CLAMPED TIGHT.

¢. Spread slotinrear crankshaft with Wedge
(Tool No.T-18000) just enough to permit crank-
pin to enter rear half of crankshaft freely.
Refer to Figure 34.

d. Wipe master rod bearing clean of oll.
Place master and link rod assembly over hole
in rear half of crankshaft, WITH LOCK PLATE
ON MASTER ROD UPPERMOST. Very carefully put
front half of crenkshaft in place, through

02~30AC-3

Figure 3l - Installing Front Hslf Crenkshaft

master rod and crankpin heole.

¢. Place the proper feeler gage between mas-
ter rod and front cheek of crankshaft to in-
sure the required end clearance between master
rod and crankpin specified in Table of Limits.

£. Insert Aligning Bar (Tool No. T-6056)
through aligning holes in both counterwelghts.
Then remove wedge holding clamp hole open.

E. Measure length of crankshaft clamp bolt
with a micrometer,and then push clamp bolt in
with a sultable drift.

CAUTION: To maintain the best crankshaft
balance the bolt should be inserted from right
to left as the mechanic faces the vertical
shaft with crankpin nearest him,counterweights
opposite. The cotter hole should be parallel
to the crankshaft axis. : .

h. After clamp bolt 1s in place, lubricate
threads and face of clamp bolt mut 1llghtly with
"Bastolife" Lead Seal No. 270 (I. H. Grancell
Co., Los Angeles, California), or equivalent,
then place clamp bolt nut on clamp bolt.

CAUTION: Befors tightening clamp bolt the
alignment of crankshaft must be rechecked by
meking sure that the alligning bar will enter
both counterweights without binding. To avold
binding, THE ALIGNING BAR MUST BE WITHDRAWN
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-3




RESTRICTED

FROM THE LOWER COUNTERWEIGHT BEFORE ACTUALLY

TIGHTENING THE BOLT.

1. Tighten the clamp bolt,using Wrench (Tool
No. T-344) to turn the nut while the bolt 1s
held by a box-socket end wrench. Refer to
Figure 35, The Part No. 30100, or No. 30099
bolt must be tightened until 1t is stretched
to +012" minimum- {(or next cotter pin slot) as
determined by again measuring with a microm-
eter, (Note thet the Part No., 342-C bolts in
L-4 series engines must be stretched to.only
.008" or the next cotter slot). CARE SHOULD
BE EXERCISED TO MEASURE THIS STRETCH ACCURATELY.

+ After bolt has been measured and proper
stretch has been obtained, centerpunch bolt
and nut to indicats relative position of nut
on bolt 30 that bolt can be brought back to
the proper stretch by lining up the punch marks
in the event that nut has to be loosened.

" k. Check the alignment of shaft again and
if aligning bar cannot be easily entersd into
aligning holes of the crankshaft this indicates
the orankshaft isnot in proper alignment. If
it isifound that the crankshaft is not in prop-
er alignment the clamp bolt nust be loosened
and the alignment procedure repeated. THE
FEELER GAGE DETERMINING THE BEARING END CLEAR-
ANCE MUST REMAIN IN PLACE UNTIL THE CLAMP BOLT
IS FINALLY TIGHTENED.

i
1. After the crankshaft is properly aligned
and the clamp bolt is properly stretched,place
cotter pin through clamp bolt and bend ends

T.- 0. No. 02-30AC-3

firmly back making sure that the cotter pin is
not free to shake in its hole.

m. Remove oll hole protecting masks from
crankshaft and wipe crankshaft clean.

7. Crankcase~Front.

8. Place front half main crankcage over the
shaft without tightening in place.

b. Place inner race of front main roller
bearing on crankshaft and drive onto its sest
with Driver (Tool No.T-23000) and Adapter for
the particular make of bearing being installed.
(Refor to Te0.No.02-30=3 for Tool No.T-23000-2,
~3, or -4). Refer to Figure 36,

c. Place the outer race, rollers, etc., of
main roller bearing into the crankcase and
make certaln the bearing rollers clear the in-
ner race. After bearing rollers are lined up,
tap outer race of bearing lightly with mallet
untll bearing is properly seated,

d. Tap crankcase through bolts into place
and tighten. In tightening crankcase bolts
flrst draw up bolts snugly all around so that
case 1s evenly drawn together,and then t ighten
;i.til the proper. torque specifiedin Table of

mits.

8. Check Runout of Grénkshaft.

a. Wipe crankshaft off with dry 'clo_th to
remove any grease or dirt. ) )

Flgure 35 - Tightening Crankshaft Clsmp Bolt.
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- Pigure 36 - Installing Front Main
Roller Bearing ‘

b. Mount crankshaft Aligning Indicator (Tool
No. T-6011) onto & stud in the front crank-
case and check the runout of the crankshaft
with dial 3indicator. The total runout must

not sxceed .0025", measured approximately 2%

behind the thrust nut thread. Refer to Figure
37 )

NOTE: 1If the total dial indicator reading
is more than ,0025" place the aligning bar
through the aligning holes of the crankshaft
to make certain that the shafts did not twist
in tightening the clamp bolt., If the aligning
bar enters the aligning holes easily and with-
out binding, the shafts are in allignment. If
this check shows the shaft to be not properly
aligned, 1t should be removed from the engine
and checked for straightness.

9, Cam Assembly, Timing Gear Spacer, Timing
Gear. . .

a. Coat the crankshaft with white lead in
01l or equivalent,to prevent scratches which
might occur due to assembling two dry surfaces
toge ther, .

b. Place cam bearing and cam assembly on
crankshaft.

Revised 10 June 194k
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Figure 37 - Checking Crankshaft Runout

CAUTION: Before placing cam bearing on
cranksnaft make certain that the retailner plate
of the front main roller bearing 1s properly
seated and flush against bearing. The plate
mey be greased lightly to hold it in place.

If this is not done the plate may break when
driving on timing gear. .
¢, Insert timing gear key in crankshaft

(ReTer to Table of Limits if a new key is to
be fitted) and then place timing gesar on crank-
shaft, tapping gear lightly to Iinsure proper
seating on key.

d. ‘Turn engine stand to crankshaft horizon-
tal position. .

10. 0il Pump Assembly.

"a. Place oil pump asaembly onmounting studs
and_ turn crankshaft until pump shaft can be
properly entered in oll pump drive gear., -

b. Place washers and nuts onmounting studs
and tighten oil pump assembly rear case.

1l. Carburstor.

a. Place carburetor on mounting studs and
attach, using one special washer with a lock-
wire hole on a stud nearest fuel-air mixture
thermometer plug,and lockwire washer and plug.
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12, Priming Crankshaft With 0il.

© 8+« Turn engine stand so that the crankshaft
1a In the vertlical position with the rear case
facing up. '

b. Since the crankshaft is assembled dry it
1s necessary to prime the crankshaft with oil
to prevent wear on parts while timing the en-
gine, .

¢.. Approximately 1-1/2 pints of SAE No. 30
Lubricating 01l is forced through the oil pres-
sure connectlon by means of a Zerk Gun adapted
to a 1/4" pipe fitting. 011 is added until
the oll flows out of the master rod bearing at
both ends.,

d. The crankshaft shall be turned so that
fllmof oll i3 spread evenly between the crank-
pin and master rod bearing. . -

- 8. Remove’ the Zerk Gun and turn the engine
so That the crankshaft is up, vertical. .

£. P11l o1l gun barrel with engine oil and
force into the system. Repeat this until oil
flows freely from ends of master rod bearing.

£. Roﬁf}a’.te crankshaft to dilstribute oil in
master rod'bearing: assembly. Refer to Figure
38, N :

Figure 38 - Priming Cranksheft with 01l

CAUTION:
rods and care taken not tonick link rods, mas-
ter rod or cylinder bores Iin the crankcase
while turning the crankshaft for further check-
ing. Turn crankshaft slowly.

13. 0il Sump Strainer.

- 8. Insert o1l strainer in crankcase and
tighten with a sultable wrench. After oil
strainer 1s properly tightened safety wire to
square head o1l sump plug. -

b. Turn engine stand so that crankshaft 1is

’

No.

Cuffs should be placed on the link '

“38-

02-30AC~3

in a vertical-position. with rear of engine
nearest the floor.
Cylinders.

14, Pilston Pins, Pistons,

a. Lubricate piston pins and pin holes in
plston with engine oil and then place pistons
over link rods and Insert piston pins.

b. Meke certain that the pistons are assem-
bled in their proper locations, ‘and that cyl-
inder number stamped on the top of the piston
crown over the FRONT pin boss i1s placed toward
the FRONT of the engine.

c. Before putting cylinders in place coat
cylinder barrel wall THORQUGHLY with engine
01l and make certain a new rubber oll séal ring
has been placed on the cylinder skirt.

d. Use engine oll freelyin each ring groove
on each piston. .

}

e. Turn crankshaft to bring master rod to
top center and slide cylinder carefully and
squarely into place using Ring Compressor {(Tnol
No. T-14000).

Refer to Figure 39,

Figure 39 - Installing Cylinder

. f. Follow this procedure in order until all

the cylinders are in place, attaching each

cylinder to crankcase in turn. Using flrst

an open-end wrench and then the cylinder hold-

down Nut Wrench (Tool No.569-16) tighten nuts

gitliztthe proper torque specified in Table of
mits. :

15. Intake Pipes.

8. Assemble the intake pipes by sliding in-
take pipe packing nut and new packing onto in-
take pipe. :

and
port using a new port

b. Then insert pipe into crankcase,

slide flange onto intake
gasket.

&+ Attach intake port flange with the cap
Screws or nuts and tighten finger-tight.

d. Tighten the packing nut with Wrench (Tool
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No.T-641) making sure that it 1snot too tight,
otherwise the packing will grip so tightly that
the pipe cannot siilde in and out of the rubber
packing gland during the expansion and con-
traction of the cylinder,with resultant crack-
ing of the pipe flange at the cylinder head.

e. On the L-4MB englne the intake pipe flange
1s attached to the cylinder head with cap screws
which must be safety wired.

16. Front Case.

a. Turn engine stand so that crankshaft is
in the horizontal position.

b. Place Timing Dise (Tool No. T-33000) on
crankshaft and rotate shaft fo napproximately
1° or 1-1/2° before top center for No. 1 cyl-
inder. This can be readily dons if the Timing
Disc 1s placed with 1ts 0° reading inline with
the blanked spline on the crankshaft of the
L-4MB engines, since the blanked spline 1s
aligned with the crank throw.

¢. To keep the cam statlonary until the
front case is put on 1t 1s necessary to use a
"timing wire" which is best made from 1/16"
diameter welding wire, straight and 12" long.
It isadvisable to slightly flatten one end of
the wire, This end must then be inserted through
the timing hole in the cam hub and front msin
crankcase.

d. Rest a 12" steel stralght edge over the
two top cam lobes and turn cam untll there is
an equal distance between straight edge and
the studs directly above. Refer to Flgure 40.

e. Using a palr of pliers,press the timing
wire toward the crankcase and turn the wire

S o
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Figure 40 - Leveling Cam Lobes
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slightly to lock the cam in position.

NOTE: Gently try to rock the cam to make
certain cem will not get out of position. Cam
must not be free to rotate. If it does the cam
mist again be lined up with the crankshaft.

f. Before putting front case inplace,check
to make certain that the pins are in the tap-
pet rollers. .

g. Drawout all the top tappets and hold by
placing the ends of a 1/16" diameter, 9" long,
plece of music wire into the oil holes of ad-
jacent tappets. This must be done so that the
tappet rollers will clear the cam lobes when
putting front case in place.

h. Place front case in positlon and turn
cam pinion gear with fingers through timing
hole until the tooth with the punch mark is
between the teeth that are punch marked on the
timing gear. Refer to Figure 4l.

HOTE: 1In the event that a new timing gear
and/or a new cam drive pinion gear is being
installed at overhaul,it will be necessary to
gelect the tooth of the cam drive pinlon gear
that meshes accurately between the fourth and
f£1fth timing gear teeth to the left (facing
the engine from in front) counting the tooth
of the timing gear directly under the key as
number one tooth. When engine 1s timed, gear
teeth should be punched as indicated above for
future identification.

i. Place a light f£ilm of Medium “"Tite-Seal"
or squivalent over the front case flange {mat-
ing the crankcase), and slice the front case

onto crankcase studs taking care not to disturb
the cam setting.
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Fizure L1 - Timing Merxs on Tixning Gear
and Cam Drive Gear

HOTE: If front case does not go on easily
check tappets tomake sure rollers are not in-
interfering with cam lobes.

J¢ Place a few nuts and washers around the
front case to hold it evenly in position and
then check the valve timing.

17. Checking Valve Timing.

1

a. The valve timing will be checked as fol-
lows on the No. 1 cylinder:

(1) Remove wire holding the intake and ex-
haust tappets for No. 1 .cylinder. Turn the en-
gine stand so that the crankshart is horizontal,
and turn the crankshaft one revolution insither
direction to get the plston in the No. 1 cyl-
inder on top center at the end of the compres-
sion stroke. (Both valves closed). Insert in-
take and exhaust push rods for the No., 1 cyl-
inder. o

NOTE: Some push rods are not marked,but
on engines having rods of two different lengths,
the exhaust push rod 1s alightly shorter than
the intske push rod.

(2) Insert the intake and exhaust valve
ad justing screws into the rocker arms and ad-
Just and lock to the hot clearances of .040"
for the exhaust valve and .035" for the intake
valve. :

(3) Valve clearances are checked at the
tips of the wvalve stems. Refer to Figure 42.

(4) Place Spline Wrench (Tool No. T-340)

No.

-38-
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Pigure ;12 - pdjusting Velve Clasrences

on crankshaft and attach the Timing Disc and
Pointer (Tool No., T-33000). Attach the Disec

to the crankshaft and the Pointer to the thrust
Refer to Figure 43.

bearing plate studs.

Figure 43 - Use of Timing Disc snd Pointer

(5) Rotate the crankshaft clockwise ap-
proximately 110° until rocker roller of intake
valve just begins to tighten, This can be ob-
served by placing fingers of one hand on roller
and rotating the crankshaft with the other hand.
This 1s the position in which the intake valve
closes innormal operation. Note the angle on
the timing disc. The intake valve should close
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at 62° * 5° after bottom center.

(6) Turncrankshaftcounter-clockwise (nor-
mal direction of rotation) approximately 220°.
Check roller of exhaust valve until it just
beginsg to tighten., This is the position in
which the exhaust valve opens., Note the angle
on the timing disc. The exhaust valve should
open at 62° * 5° befors bottom center.

(7) Again turn crankshaft counter-clock-
‘wise approximately 220° until intake valve
roller just begins to tighten. This 1s the
position inwhich the intake valve opens. The
inteke valve should open approximately 19° be-
fore top center, :

(8) Turn shaft counter-clockwise azpproxi-
mately 14.0° until roller of exhaust valve just
begins to be free, This 1s the poslilon in
which the exhaust valve closes, The exhaust
valve should close approximately 13° after top
center.

18, Installing and Timing Magneto.

a. Rotate crapkshaft until piston in No, 1
eyTinder is on top center at the end of the
compression stroke. (Both valves closed.)

~be Turn crankshat approximately one-half
revolution opposite direction of engine rota-
tion. Thenreturn innormaldirectlonof crank-
shaft rotation to 30°¢ before top center.

¢, Set the breaker points clearance between
.0To" to LOL4", preferably at .,012", for' the

full open position of the breaker.

d. Turn the magneto shaft until the timing
maTks on the large magneto distributor gear
come opposite the timing marks on the inside
of the magneto front end plate, Refer to Fig-
ure Lly. :

Figure Lli - Magneto Timing Marks.

Revised 25 November 19kl
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e. Install the magneto as nearly as possible
in"this positlion. The mounting flange nuts
should not be completely tightened. Check the
magneto timing, using timing light, Abbott Typs
A-100, stock No. 8042-273875, or equivalent.
(See figureli5.) Turn the magneto in the slots
in the mounting flange until the correct setting
13 obtalned., Bothmagneto breaker points should
open at the same positlon of the erankshaft.

£, Tighten the maéneto mounting flange nuts
and recheck tomakse sure the ,0015" shim stock
between the polnts is released by a slight pull,

NOTE: If a correct setting cannot be ob=-
taIned, the magneto should be removed. Turn
the magneto coupling inone direction approxi-
mately 1-3/l revolutions until the timing marks
on the gear and the front end of the magneto
again index., Reinstall magneto using a dif-
ferent tooth to mesh and repeat the above in-
structions. Repeat if necessary until a cor-
rect timing check 1s secured,

19, Installing and Timing Distributor,

a., Turn the crankshaft in the normal dirsc-
tion of rotation untll the No. 1 pilston is at
top dead center on the compression stroke,

b. The distributor is installed in the re-
tarded positlion. Remove the distributor cap
and make sure that the distributor finger is
seated properly. Set the breaker point clear-
ance between ,01lt" and ,018" preferably at .016"
for the full opén position of the breaker.
Turn the bevel gear on the distributor shaft
untll.the points Just begin to open. Install
the distributor on the distributor pad of the
accessory drive unlt so that the slots in the
mounting flange ars inserted about the center
of the mounting studs and the bevel gear meshes
with the neighboring gear in the accessory -
drive unit.

Pigure 45 - Timing Light’
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¢. Install the washers and nuts on the mount-
ing studs and draw down to the proper torque.

4.Check the distributor timingwith a timing
1light, turning the distributor finger in the
clockwise direction (retard position). Correct
sétting should be obtained by rotating the dise
tributor in the slots in the mounting flangs.
During this operation airplane battery voltage
-should not be applied to the breaker points.

&+ Retighten the mounting nuts and check
again as indicated above.

20, Inner 0il Seal Ring, Thrust Bearing, Thrust
Plate, Thrust Nut.

a. Assemble the seal rings to the inner oil
seal sleeve, with cast iron rings nearest the
.center and bronze and cast iron rings placed
alternately., Refer to Figure léa.

b. Place 01l Seal Assembly Sleeve (Tool No.
T-591-C) over crankshaftand against front case.

¢. 5lide the inner oll seal sleeve with
rings assembled, over the crankshaft and finto
the Tool which acts by means of 1its tapered
inlet to compress the rings and permit thsir
entering the outer sleeve. Refer to Figure L6.

Figure L6A -
" Arrangement of 011 [)
- Seal Rings

}_1 CAST IRON

BRONZE ~——
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d. Tap oil seal sleeve with a fibre drift
until it is properly seated in outer oi] seal
sleeve, . )

g. Drive thrust bearing into place using
Drift (Tool No.T-25000 with Adapter T-25000-2),
Make certain that thrust bearing is properly «
seated. Refer to Figure L7. .

f. Accurately measure with a micrometer
depth gage the depth from the thrust plate
mounting surface to the outer race of the thrust
bearing..

2. Then measure depthof thrustplate shoul-
derand thickness of thrust bearing plate spac-
er.

h. Measure the thiclkmess of the thrust plate
shin.

1. Add the lengthof the thrust plate shoul-
der and the width of the thrust bearing plate
spacer together and subtract the depth measured
from the top of the thrust plate mounting pad
to the outer race of the bearing, plus the
thickness of the shim. The difference should
be ,00L" to .005".

. Figure 46
Installing Inner Oil
Seal and Rings

CAST IRON

NN

BRONZE

/ A

THRUST BEARING
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Figure 47 - Installing Thrust Eearing Onto Cranksnarc

j. I this difference is not found, it is
necessary to peel off enough laminations of

the shim to glve the required ,0OL" or .005"
tight pinch of the thrust plate against the
thrust bearing.

k. Insert thrust bearing plate spacer, shim,
and thrust plate.

1. Attach thrust plate spacers and attach-
ing™nuts and tighten nuts to secure thrust
plate.

m. Screw thrust nut onto cre;nkshaft and
tighten with Wrench (Tool No. T-348-B) until

i
|
i

i

Revised May 10, 15h3
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thrust nut 1s properly seated,

n. Insert timinghole plugand washer.Tight-
en plug and safety wire.

21, 011 Sump Drhln Hose.

a. Attach anew oil sump draln hose in place
over hose elbows in front case and crankcase.
After oll sump drain hose is in place, tighten
hose clamps,-

22. Priming System.

a: Attach §rimer distributor to No. 1 in-
take pipe. Attach primer lines for Nos. 1,2,
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and 7 cylinders and the intake manifold, to
the primer distridbutor. Fasten primer lines
to intake pipes of primed c¢ylinders with pro-
vided clamps, and also fasten to crankcase.
It 1s usually unnecessary to replace at each
overhaul the rubber slesves protectling the
priming lines in their clips,but if replaced,
the new sleeves must be split on one side to
slip onto the tubes,

Rocker

23, Push Rod Cover Tubes, Push Rods,

No.

Coveras.

a. Insert push rod cover tubes 1in place.
Push tube carrying nuts and new packings into
cylinder hesd and then pull down onto tappet
guide.

b. Tighten push rod packing nuts as tightly
as possible by hand. Install push rods and
bring plston in No. 1 cylinder to top center
at the end of the compression stroke. (Both
valves closed).

¢, Tighten adjusting screws In rocker arms
untTl cold running valve clearance of .008" is
obtained at both the exhaust and .intake valves.

d. After checking No. 1 cylinder,
engine to the other cylinders in firing order,
as follows: Nos. 3, 5, 7, 2, 4 and 6. Pro-
coed with each individual cylinder as outlined
above. .

8. After the proper clearances are obtained
the rocker armadjusting screws should be lock-
ed by tightening the lock-nuts.

02~30AC~-3

b. Attach vent tube, one end to No. 1 cyl-
inder intake rocker cover. elbow and the othey
to hose nipple or elbow on crankcase,and tlght-
en hose clamps. .

. g+ Attach the 3/8" rocker scavenger tube,
one end to the oll pump elbow and one end to
the No. 5 eylinder exhaust rocker cover elbow,
and tighten hose clamp.

d. Install all external oillines and tight-
en provided hose clamps.

e. The rocker scavenger tube and the oil
pressure tube from the rear case to front case

- sump cover should be anchored to one carbure-

turn the .

f. Valve clearance adjusting screws lock- .

nuts should be checked to determine that all
have sufficlent thread engagement with the valve
ad justing screw.

g. Install all rocker covers and tighten the
cover stud nuts with the proper torque speci-
fied in Table of Limits, T. 0. No. 02-30-1.

h. Grease the rocker box fittings thoroughly
with a pressure gun on engines having menual
valve lubrication.

NOTE: Replace all No. 424~D rocker covers
with improved covers No. 30081, if practical.
Cork and vellumoid gaskets, No., 449-C, should
not be used as they compress excessively caus-
ing cover breakage. The proper gasket is No,
30105 (of synthetic rubber and asbestos, 1/32"
thick) of which one only is required under No.
30081 covers, whereas two must be used under
each No. 424-D, cover.

1. Install new rubber hose between the No.
4 and No. 5 cylinder rocker covers and tighten
hose clamps. :

24, Rocker Vent Tube, Rocker Scavenger Tube,
External 0il Lines.

a. Place new rubber hose on both ends of
3/8™ rocker vent tube.

Revised September 1, 1943
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tor mounting sump bymeans of the c¢lip and two
new rubber sleeves.

25. Ignition Manlfold Assembly.

a. Place the ignition manifold assembly in
posTtion on the front case, passing the large
flexible conduit for the Magneto between RNo.
7 and No. 1 cylinders,and the conduit for the
Distributor between No., 1 and No. 2 cylinders.

b. Place the four mounting clips over the
mounting studs on front case and install the
nuts.,

c. Attach the front spark plug terminals
to the plugs. '

d. Attach termiaals to rear spark plugs.

. 8. Insert the magnetc and distributor ends
of the cables into their respective distribu-
tor blocks. Make certain all plercing screws
ars backed out to insure proper seating cables.

£+ The cables are marked and should be in-
serted in the same numbered hole in the dis-
tributor blocks.

g+ After cables are properly seated indis-
tributor block holes, secure them with the
plercing screws.

26, Testing Engine After Overnaul,

Complete information concerning block, 1n-
stallation and flight tests 1s given 1in T. O.
No. 02-1-4.

27. Storage.

Unless engine 13 to be installed in an alr-
plane within 48 hours,engine shall be prepared
for storage. Complete information concerning
the preparation of these engines for storagse
is given in T. 0, No., 02-1-1, supplemented by
the information contained in Section IV of T.
0. No. 02-30AC-2.
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SECTION VII
ACCESSORIES
1. General. 5. Spark Plugs.
The disassembly, inspection, repair, as- For complete instructions refer toT. 0. No.

sembly and final test of engine accessories
such as carburstors and magnetos are covered
in this Section. Where descriptive litsrature
is avallable to the Air Force from the acces-
sory manufacturer, the Technical Order apply-
ing thereto is given,

2. (Carburetor.

For complete instructions, refer +to Hand-
book of Instructions for Stromberg Alrcraft
Carburetor, T. 0. No., 03-10B-1.

Magne tos.

For complete instructions refer to T. O,
No. 03-5D-7,

Se

4. Radlo Shielding.

For complete information concerning the ig-
nitlion cable shielding with which these engines
are equlpped, refer tc T. 0. No. 08-5-1 and
Section IX, T. 0. No. G2-30A0-2. .

-42-

03-5E-1.
6. Distridbutor.

For complete instructlons refer to Handbook
of Instructions for Bendix-Scintilla Distribu-
tor Type WL-7A for Jacobs Alrcraft Engines.
7. Coil.

For complete instructions refer to Handbook
of Instructions for Bendix~Scintilla Coil.

SECTION VIIIX

ADDITIONAL OVERHAUL AND MAJOR REPAIR
INSTRUCTIONS ISSUED BY THE AIR FORCE.

RESTRICTED



SECTION 1i
TABLE OF LIMITS

1. R-755-9 ENGINE.

Ref,

No,

1

W oo -3 ;o

10

13
14
15
16
17
18
19
20
21
22
23
24
26
26

27
28
29
30
31
32
33
34
35
36

37 .

Chart

No.

3

DESCRIPTION OF LIMITS

Piston in Cylinder
—Top LANG ...covwiscinmmnn
—-8e¢cond and Third Lands
- -Skirt .. - U

ngs-—-szton——ﬂn Grooves—

All Cylinders—Side Clearances
Top Groove ...ciecun cornis o er oo
Second Groove .
Third Groove ...
Fourth Groove ... .
Gap—All Grooves—All Cylindm' .

Pin—Diston
Piston-—-Hund Push Fit (bclut) .................................... TR
Master Rod . . e
Link Rod .

Pm—-hnucklc—-Lmk Rod
—-Muster Rod . s e eeer s teseeeesteeesonere enesrarsaeastreas

Rod—Link, in M.dslt‘l Rod (Fnd ( h man(c) ;

Rod— Master, to Crankpin (Diameter) ...

Rod—Muaster, to Crankpin (End (.‘.learance)

Liner-~Main ﬁearing,‘ in Crankcase ... ...

Bearing—-Main Roller, in Liner ..

Crankshaft to Main Bearing ..

Liner—Thrust Bearing, in ant (H\(

Bearing - Thrust, in Liner .

Crankxhaft to'Thrust Bearing RN

Plute--Thrust, to Front Case (I)namcler)

Guirle---Valve, in Cylinder Hend (Intake), ..

Guide-—Valve, in Cylinder Head (Exhaust)...

Valve-~Intake, in Guide ...ooceeiee e

Valve—Exhaust, in Guide . . . . .

Seat—Valve, in Cylinder Head (Intdke) .................................

Scat—Valve, in Cylinder Head (Exhaust) ..

Bearing in Rocker Arm ..

Shaft—Rocker Arm, in Benrmg veset et er et e abren Sbessareersebesea b er e s beneres

Shaft—Rocker Arm, in Cylinder Head ..................................................................

Ball End—in Push Rod {Intake and EXhaust) cooviveeenenreninncieernenns

Barrel--Cylinder, in Crankease .

Barrel—Cylinder—Maximum ()ut of‘—: ounrl and Tapcr
(Exeludes cold taper at head Joint) .. ... persagiassssss

Cam Hub—to Cam Bearing (Diameter) ...
Cam Hub—to Cam Bearing (End Clearance) ..c.ees vvvevrneinninnnns
Bearing—Pinion Shaft to Front Case.........
Bearing—Pinion Shaft to Front Case (Large)
Shaft—-Cam Pinion, to Beaving .. RUTOTTOOR
Gears—Timing und Cam Drive (Backlash)
Gears—Cam Pinion and Ring (Backlagh) .
Guide--Tappet, in Front Case (Intake and Exhaust) .cccreciniencneeninn,
Tappet in Guide .. .

Pin—Tuappet Roller, in Rollm
Pin—Tapy:et Roller, in Tappct

Mig
Min

062
042
027

0045
0060
.0060
0060
070

0000
0015L
.0008L
000261
.00035T
0170L
.0040L
,0180L,
,0040T

.0001T

.0003L
.0040T
.0001L
.0006Ls
0000

0005T
.0006T
0015L
,0020L,
,0060T
0060T
.0007T
.0002L,
.0002L,
.0015T
L0040L

.0024L,
.0100L
.0006L
.0006L,
0001L
.0040

0040

0000

.0003L
.0013L
00131,

Miz.
Max

067
047
031

0055
0065
.0065
.0086
076

.0006L
.0022L
.0010L
,0010L
.0010T
W0230L
0065L
.0240L
0070T
.0018T
.0008T
.0070T
.0015T
.0006T
.0020L
0015T
.0015T

.0030L

00451
0090T
.0080T
:0017T
.0010L
.0010L
.0035T
L0070L

.0035L,
.0140L
0010T
0010T
.0007T
.0080

0080

.0010T
.0012L

.0023L

.0028L

Replacs.
ment
Mes

038

004L
.00BL
004L
003L

.036L
.008L
040L

002L
.001L

0031
001L
L008L

008L
010L

*

.002L
.002L

006
0065L
025L
003L
003L
001L,
020
020
001L
003L
00BL,
.005L

M G
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_ R~755-9 ENGINE (cont)

Re/f.
No,

38
89
40
41
42
43
44
45
46
47

48
49
60
51
52

66
b6
67
58
63
69
70
T4
75
7
79
83
84

86
86
91

92
93
103
104
106

107
113
114
116
116
117
118
119
120
124
126
126
127
128
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DESCRIPTION OF LIMITS

Gears—Oil Pump (End Clearance) ....
Gears—Oil Pump (Bagklash) .. ; vt e s b st e e aane
Gears—O0il Pump, on Idler Shaft ...

0Oil Pump~—Pressure Section, to Rear Case.....ocwvicvireeninninivicrinnnonns
Bushing—to Oil Pump Pressure Section .....cccverrvivrineinnnns
Shaft—Oil Pump Drive to Bushing and Pump (Pressure Section)......
Shaft—O0il Pump Drive to Bushing and Pump (Scavenger Section)..
Bushing—to Qil Pump Scavenger Section ...,
Shaft—Idler, to Oil Pump (End Section)
Shaft—Idler, to Oil Pump (Center Section).........
Shaft—Drive, to 0il Pump (Center Section)...ccecvriernnenen
Front Case to Crankease.........o....
Crankcase—Front Half to Crankcase—Rear Half
Rear Case to Crankease...
Plug (Small) in Crankshaft (Front and Rear)...
Plug (Large) in Crankshaft (Front).
For Replacement, Fit Plug to
Gear—Starter, to Bushing (End Clearance)......
Gear—Generator—Drive to Bushing (End Clearance).......uucnnernieseens
Gear—Magneto Driven to Bushing (End Clearance)......
Gear—OQil Pump Drive to Bushings (End Clearance).
Gears—Crankshaft Cluster and Oil Pump Drive (Backlash)...
Crankshaft to 0il Feed Bearing.... .
Bearing—O0il Feed to Rear Intermedlate Bearmg Plate .........................
Bushing~0il Pump Drive Gear to Rear Intermediate Bearing Plate
Gear—Oil Pump Drive, in Bushing............... vttt e re e asesnne st srebssnvaeenee S
Gear—Generator Drive, In BUuShinNg ... .o.ovioitiiinnineemonesissesessessaesmsesssoass
Gear—Starter, in Bushing... i ceen

Bushing to Master Rod (Piston Pin End)..cccccvccinnnen

Plug to Piston Pin.
Plug to Piston Pin (Service Replacement), Fit to
Bearing to Master Rod............... "
Plate—Thrust to Front Case (Peel shim to obtain clamp flt of) ......................

Bushing—Generator Drive and Magneto Driven Gear to Rear Intermediate
Bearing Plate

Gear—Magneto Driven in Bushing......cveeniienen
Seal—Oil, to Rear Case {Magneto and Generator Drive)
Gear—Timing, to Crankshafb..........icmmm i
Bearing—Cam, to Crankshaft. ..o,
Gear-—Crankshaft Cluster, to Crankshaft
Gear—Magneto Drive, to Crankshaft.....c..ooveeinees
Gears—Crankshaft Cluster and Generator (Backlash).....cicninnnniniiann,
Liner—Rear Intermediate Bearing Plate
Bearing—Ball, in Liner—Rear Infermediate Bearing Plate.......ccooevornneriinens
Plate—Rear Intermediate Besting, to Crankcase
Gears—Magneto Drive and Magneto Driven (Backlash)....cmieiimiceciens
Gear—Crankshet Cluster and Starter (Backlash)
Bushing—Starter Gear, to Rear Intermediate Bearing Plate....ccooveiiveenns
Bearing—Rear Ball, to Crankshaft
Gears—Oil Pump, to Pump Bodies (Diametral Clearance)
Fitting-——Propellexr Oil, to Front Case......ccwoevenicrrerenennionsrnnens
Sleeve—Inner, to Crankshaft ..........................
Sleeve—~Quter, to Front Case (Shrink Fit)i...nnic enrareseererssaassasesess sty sassies
Rings—O0il Seal (Side Clearance, Total Four Rings in Groove)......cen
Rings—0il Seal (Step Joint)—Gap...
Rings—Oil Seal (Butt Joint)—Gap

37

Mg,
Min

0025L
.0040

0008L -

.0020L
.0010T
.0015L
.0015L
0003L
.000BL
.0000

.0010L
0000

.0000

.0010L
,0010T
0010T
0010T
,0060L
.0060L
0370L
,0350L
.0040

0015L

.0010T
00107

.0010L
.0020L
.0010L
.0010T
.0010T
.0000

0010T
0020T

0010T
,0020L
.0010T
.0004L
.0004L
.0000
0000
.0040
.0030T
0010L
0000
0040
0040
.0010T
.0005L,
.003L
00051
0004L
.0000T
.0055L
012
010

Mig.
Max

.0040L,
0100

0015L
0040L
.0030T
.0030L
0030L,
.0012L
0010T
.0016L
0025L
.0040T
.0040T
.0040L,
.0035T
.0040T
.0025T
0260L
.0300L
.0750L
.0680L
0080

.0030L
0030T
.0030T

.0020L:
.0030L
.0020L
.0020T
.0020T
.0010T

.0020T

0040T

.0030T
.0030L
00707
.0014L
.0019L
.0010L
.0010L
.0080

.0060T
.0008T
.003T

.0080

0080

00407
,0006T
{005L

.0015L
0018L
00156T
0116L

018
015

" Replacs.

mant

Max

.008L
020
.003L

*

.005L
.008L.
.003L
.002L
0025L
.004L
.008L
002L

*
*
*

018

.0045L
*

*

.004L
.005L
J004L
L

® * * =

*

.006L
*
.002L
.0026L
.0016L
0018L
018

*
004L
002L
018
.018L
®
L001L
.010L
.002L

0025L
.







Ref.
Ne.

130
131
132

1338

134

136

136
137
138

148

Churt
No.

w e >

DESCRIPTION OF LIMITS

Bearing—Generator Drive Gear, in Rear Case.,

Gear—Generator Drive, to Bearing
" Key—O0il Pump Drive Shaft
Sidg Clearance in Shaft Fit to...

Side Clearance in Gears Fit to.
Radial Clearance in Gears.......

Key——Cluster Gear

Side Clearance in Crankshaft Fit to
Side Clearance in Magneto Drive and Cluster Gears Fit to....cccoe..e. S
Radijal Clearance in Gears

Key—Timing Gear

Side Clearance in Crankshaft Fit to...,

Side Clearance in Gear F
Radial Clearance in Gear
Key—Cam Drive Gear

Side Clearance in Pinion Shaft Fit to
Side Clearance in Cam Drive Gear Fit to

Radial Clearance in Gear

Tube—O0il, in Rear Intermediate Bearing Plate.

Tube—O0il, in Rear Case..

it to

Maximum Run-out Rear Cone Seat (Safe Limit for Service Operation)..
Maximum Run-out Front Cone Seat (Safe Limit for Service Operation)..
At Assembly, Maximum Crankshaft Run-out at or Near Thrust

Bearing Seat

38

Mg
Min

.0001L
0001L

0006T
00151
.0005L

0000
0000
.004L

0000
.0000
.0036L

0000
.0000
.0030L
.0010T
.002L

Mig.
Mas

.001L,
0007T

00167
.0040L
0143L

.0010L
00201
0140L

0010L
,0020L
J0160L

0010L
.0030L
0170L
00267
003L
005
010

0026

Replace.
mant
Mas

.003L
W001L

.003L
.808L

J002L
003L

003L
0041






SECTION I

MISCELLANEOUS
1. SPRING PRESSURES.
All models. ‘

Part Wire Minimum Load
No. Description Dia When New
327 Spring—Relief Valve ................. 0625 8-1/2 to 9 1b at 2-1/8 in,
838 Spring—Check Valve ...cccooeurivrnecsnncinnns . ereeeins fersrrarnenans 034 1/2 lb at 1-13/16 in,
838-B  Spring—Check Valve ..cccrvecerecenn. . 031 .19 1b at 1-7/8 in,

M;;’ Z::leerm{ Minimum Load
Part Wire Before Replacement
No. Description Dia. Valve Closed Valve Open Valve Open
409-L  Spring—Valve Outer ...... 170 58 lbat 1-7/8in. 88 lb at 1-13/32in. 85 Ib.at 1-13/32 in. |
410-L  Spring—Valve Inner ... Ja25 33 1bat 1-7/8in.  481bat 1-13/32in. 46 1b at 1-13/32 in. |

2. TCRQUE LIMITS, ETC. |

All models. Refer to Charts No. 3 and 7,
T-200 Crankshaft Clamp Bolt,

Part No. 342-C (obsolete) stretch to . .. 006 in, to .008.in,
Part No, 30099, 30100, stretch to 012 in, min ot next cotter hole
T-201 Cragokcase Bolt Nuts ... 325 to 350 in.-lb
T-202 ~ Cylinder Hold-down Nuts ....... ereemte st st bRt e e Rssas s bt 250 to 300 in.-Ib
T-203  Rocker Shaft Nuts ...eveevreccceirnnieannaenens . . 125in.-Ib,
T-204  Rocker Cover Stud INULS .....ccoiemieieeenirerncenenenenssscesasionns . 40 to 50 in.-Ib
T-205  Spark Pugs ..o SR lwew 300 to 360 in.-lb,
T-206  Thrust Nut ....... vt ene 7200 in.-1b
*T207  Nut—3% in. Special (Cam Drive Pinion Shaft) 400 to 600 in.-1b
**T.208 Valve Clearance Adjusting Screw Lock Nut.....ooceeernnirennaann., v 300t0 325 in.-lb
**1.209  Fuel Pump Nuts (On Rear Case).. y © 100in.-1b
**T.210 Exhaust Port Stud INULS . ..vuivvriiieerrieriiiieertrasrannnnss 100 to 120 in.-1b.
Torque for Installing Studs (Except Step-studs):
1/4 00, Studs .o er e ecmeseen i e 70 in.-b
5/16 in. Studs ... - et e s st et enes 150 in.-lb
3/8 i SEUAS ooooooecrceeein st enn st st st s srena s ssar s snan e reres 275 in.-lb
3. CRANKSHAFT RUN-OUT. Mascimsm
Allowable
All Models— At Rear Cone (Safe Limit for Service Operation)........cueeeemeeevnceriimuennseverenn. 005 in,
At Front Cone (Safe Limit for Service Operation)....rvmcricinsmsiimmmsimssmiessseessssresaseses 010 in.
All Models— At Assembly, Maximum Crankshaft Run-out Measured 2 mches Behind the Thrust )

Nut Threads ....cceoeccceecinmninmmsnrnimsssresse e etr sttt s s per s s 0025 in.
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