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SECTION |
INTRODUCTION

T-1. $COPE.

1.2, This publication comprises the overhaul instructions
for the model PE150-6 packettes manufactwred by Con-
tinental Motors Corporadon, Muskegon, Michigan.

1-3. TERMS.
1-4, Terms used in these instructions are as follows:

a. Afrer Top Center (A.T.C.): Positions of piston and
crankpin afrer passing ourward end of stroke.

b. Backward Rotation: In direcunu apposite normal
operation.

¢. Before Top Cenrer: Piston and erackpin posidons on
outward stroke, before reaching Top Dread Center.

d. Bottomn (or lower side): Mormally refers ¢ posi-
tions on downward side of engine or part in installed posi-
tion, Also, toward open (skirt) end of cylinder.

e. Forward Rotation: Normal operation direction.

f. Frono: Flyweheel eud of engine.
g Cutward (or oute‘) Positions and directions away
from the center of the engine and fes assembi.:es when in

Operatlng PUEI[J.!)[T
h. Rear: Accessory drive end of engine.

i. Right Side: Determined when the engine is viewed
from the rear.

j- Top: Wormally positions on upward side of engine
and its assemblies when in nocemal operating position.
Also indicates outer, or head end of cylinders.

k. Top Dead Center: Piston and ceankpin position at
qurward ead of stroke.

I. Clockwiser Same direction of rotzeion as hands of
clock when rotating pare is viewed from rear end of en-
gine. Counterclockwise direction is oppasite.

1-5. CUSTOMERS' 5TOCKLISTS.

1-6. In order co adapt chem to the concrol and construc-
tion requirements of the various vehicles and oiher ma-
chines in which they may serve as primary or auxiliary
powet plants, model PELS0-6 packettes are supplied to
manufacrrers of such equipment and to the Air Force
with different combinations and extent of engine deiven
accessories, iostruments, controls and for shippmg r:qL.:p
ment. Each such combination of opidonal equipment is
described In a "customer’s stocklist'”, which is numbered
by the packette manufacrzcer 2nd osed by his assembly
and shipping per;c—nnel The appropriate customer's
stocklist avmber is stamped ac the faceory, oo each pack.
etre jdenrificaticn plate i a space mmed:ate[v ahove the
Afe Force acceptance sramp. [See figare I 5.) The cus-
tamer’s stocklist rumber provides a means of idenrifica-
tion of packettes (and cheir shipping craces if stenciled

H.ﬂ-l:l: iM L.SA.BY

CONTINENTALMBGTORS [:[!HP

MUSKEGON, M ICH.,
CEPTED P

ed 1o |-1 aF 2
AL GYALI] CF S04 43

UNIER PATEMTS: 2112984 22?0990 21916353
23211244
GOVERMAEMT

Figure 1-5. Idenlification Plake

thereon after each overhaul) and of deteemination of
their suitability for installation in spe-ific machines. This
system is followed, in preference o differentiarion by
model member, because any basic packetre can be con-
verted to any custemer’s stocklist by addidon, remaval or
exchange of externally arrached accessories and shipping
equipment.

1-7. The packette manufacrurer recommends that the
appropriate customer's seockliss number be stamped on
the identification plzee and the ariginal number obliter-
ated whenever a packeite iz rebuilt 1o 2 different cus-
tomer’s stocklise. He forther recommends chat shipping
boxes of rebuilt packettes be marked for idensification
purposes by stenciling the modsl number and the appeo-
priate customer’s segcklise number an the side panels in
a standard location. To enable such marking, the follow-
Ing table summarizes the distinguishing features of each
customer's stocklise and irs application.

Eguipment Prodece Jor BEich

Crstomer's Equtprert
Srocklin: Na. pldded Gmitted  Parkelte oo Egnipped
1 FCeneratar Geze Mene  MD1-3 mokiie gencrisnr
case (Equip. 3504) el
Shipping kit

(Ecuip. 5510%

A Also sapplied sepzrately as a spare assembly.
traled Paris Breakdosn, T, O 35G2-39.40

(Befer o Nlus

t-8. CYLINDER ARRAMGEMEMT.

1.5, Mumbers 1, 3 and 5 cylinders zre arzacked 1o the
vight side of the crankease and numbers 2, 4 and 4 wo the
lefe side. The eylinder positdons, as seea from abave, are
thiusrrased in figore B0,
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Paragrophs 3-10 to 1-11

1-10. MEASUREMENT.
1-11, In these instructions frequent reference is made to
Table of Limits, Section XL Use the rables in thar section acceprable.

te determine whether any clearance cr tightress measured
with 3 rmicromerer, dial gauge or thickness gaoge s

L

.. M‘Aﬁ"l

Al I\"vlu

]|l|

o)}

kil

Figure !-6. Cylinder Arrangemeni Diggram (Tap View)
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Section 1l
Parographs 2-1 to 2-9%

SECTION 1I
GENERAL DESCRIPTION

2-1. CONSTRUCTION.

2-2. The PE150-6 packette is a compacr power unit built
around a srandardized ype of lighe weight, air cooled,
Internal combustion engine with borizontally opposed
cylinders and an integral {wee sump) lubrjcation syseem.
This model has a high degree of parts interchangeability
with other models in the "PE" series, Ie is adapred speci-
ficaily for the type MD-3 air poriable generaring planc by
a special fan inler and.gear housing at che front end with
mount pads for four electric generators, The fan outlet
housing and shroud enclose the crankcase, cylinders and
the vepper part of the oil sump. The rwo frent mount
bosses are pari of the fan inlet and gear houwsing, and two
rear mouating brackets zree artached o the sides of the
crankecase, The lifting eye is atrached to the crankcase
upper flange ahead of the intake mznifold. The crankease
is split vertically through the crankshafr and camshafs
bearings and the haives are held together by through bolis
and top and boteom fange boles. Cylinders are atrached
to crankcase through bolts and studs. Owverhead valves
are seated by two springs each and turned slighdy each
cycie by roto caps which are depressed by rockers pivored
on foll Aoating shafts, Pushrods are enclosed in remov-
able housings below the cylinders and actuzeed by zero
lash hydraulic valve lifters in the crankcase.

2-3. GEAR TRAINS. {See figure 2-1.}

2-4. The accessory deive gear {20) is attached to the rear
end of the crankshaft by unequaily spaced screws to posi-
tion its riming marks (22} in relation 10 No. 1 crankpin,
It drives the camshafit gear (11}, which is attached to the
“rear flange of the camshaft by unequally spaced screws to
position its timing mark (19) in relatdon to the cam Tobes,
The magneto drive gear (10} has a bushing which bears
on a pivor attzched 1o the crankcase. The magpeto cou-
pling retainer and rubber bushings {9} are centered by 3
sleeve im a rear slot of the gear {10). These bushings form
a slot dor the driving lugs of the magnete impulse cou-
pling. The accessory drive gear zlso drives the governor
drive gear {21} which bears in 2 bushing in the governer
adapter casting atrached 1o the accessory case. The splined
governor shaft meshes in the sphined geer shaft. For
starting, the czznkshaft is curned either by a ring gear
{1} on the dywheel which can be driven by a Bendix
drive pinien in the eleciric starter {8), or by a hand erznk
inserted in che jane {[3) at the rear end of che hand crank
and fuel pump shzfc {14), which is splined o iz drive
geaz (13]. Afrer stareing, the latter gear drives jis shaf,
on which an eccenteic {16} is machined to actoate the
fuel pump operating lever. The oil pump driving impel-
ler {12} has a squared fronr shaf: end which js driven.at
camshafrt speed by 2 squared hole cenzered in the cam.

shafr gear. It drives the oi] pump deiven impellee {18)
at the same speed. The slorted rear end {17} of the driven
impeller receives and drives the tachemerer flexible shaft.
Proportionzi speeds of all gears (cramkshaft = 1) are
stated in the legend.

2-5. COOLING 5YSTEM. (See figure 2.2.)

2-6. The fan (3} on the Aywheel is driven by the crank-
shaft and forces air backward and around its outler hous.
ing (4). The turning vanes {5, 6} catch the whirling air
serearn and force it to pass to the rear above the cylinders.
The shroud and cylinder baffles {7, §, 10, 11, 14) form
a tight compartment, excepring the spaces berween cylin-
der fins {9}, and the cooling air must pass through those
spaces to escape downward and chrough the shuceers (19,
absorbing, as it does so, unusable combustion heat. Other
baffles {11} force cooling air to pass berween cylinder
head fins (12} for the same purpose. The shurters are
held shut by a spring {18} when air temperature is low
and opened, as the temperature in the shroud rises, by 2
Bellows actuzror {16} mounted on top of the left side
sbuoeter, thus allowing the engine to warm wp quickly.
Other wmning vanes (21) direct 2 parr of the air stream in
tie fan housing backward and through the openings of
the oil cooler (20) to absorb heat from the engine lubri.
cating oil passing through the cooler care.

2-7. FUEL AMND  INDUCTION SYSTEM.

2-B. Fuelis delivered by the AC diaphragm pump through
2 hose to the carbureror Aoac chamber inler and needle
valve seat, which is opened or closed by a needle valve
whose position is ch:inged by the Aoar and its lever in
response to the fuel level in the chamber. Through the
carburetor high speed and idling jets, fuel is drawn from
the float chamber into the air stream passing through che
carburetor throat, Alr enters the carhuretor through a cast
aluminum adapter from the zir filter which covers the
exit of its housing artached to the outler of the prehear
and mixing valve. The carbureter is mounted oo che rear
flznge of the inrake manifold anached o the top of rhe
crankcase and delivers i1 fuel-air mixtare to Rl the val-
wme continually evacuazed by engine piscons on their
inrake sirokes. The manifeld is connecied o the cylinder
intake pares by rubes and hose connecrors. Fach tube is
sealed to its cylinder by a flange and a rubher seal ring.
The carbureinr choke control cahle is arzached 1o the
choke valve lever ar the righr of che carbureras thiaar
vear inlet. The chrottle concrol cable is coaneceed to ke
nght side throole vaive lever near the carburerse fron:
ﬁange. The governor concrol rod is connecead 1o the [2ves
ar the lefs end of the carbureror throctie valvs shafi

2.9 EXHAUST SYSTEM.
219, Tuhular szeel exhaust meznifolds are zccached (o

3
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Index MNe. of Speed Ratie
o Mormenslarure Teeth {Crankrhafsr = |}
L Flynhesl ming Beas oo 153 1 :
2. Aleeenaror driven gear . 1 1 266
3. Altzenator desve gear . a6 1 1
4. Gezerator driver gear 128 1 1
5, Genzrator drive gear ... 50 1 252
. Flexible coupling ... 1 1
7. Generater drive gear .. e e cenamee e S 1 2.52
T -1 31 O 13 1 ¢ 12,153
9. Caoupling . H 1.5
i, heagnesn drive gear 23 i s
17, CammsBalt Zeas .o oo O 1 0.5

Figure 2-1. Schematic Diagram of Gear Trains
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the botzom exhaust ports of lefc and right side cylindess
by flanges aad nues. A cross pipe from rhe lefi side mani-
foid brings its oucler adfacent 1o that of the cight side
manifold, boch being directed upward.

2-11. IGHITION SYSTEM.

2-12. Ignition spark curzent is geoerazed by a magnreto
which has its own spark discributor and is connecred to the
spack plugs through high cension cables surrounded by
flexible radio shielding conduits. The magneto zod spark
plugs are alsa radio shielded. All cable conduits pass
through rubher gromemers i the shroud upper rear panel,
The cable conduits are attached to spack plugs by shielded
elbows and union nuts, and the cables have ceramic spark
plug terminal contact sleeves, The cable conduits are at-
tached to the magneto outlet plate by elbows and covpling
nurs, The cables terminare in a rubber gromme: which
holds their end washers in place behind the distributor
rotor. Each magneto has an imoulse coupling which en-
gages only ar cramking speed to retard spark impulses
and provide a rapid spin of the rotor shaft through its
firing positivas o produce hot sparks. The impulse cou-
Pling larch is released by centrifugal force after starting
and the magneto is driven at fuil advance by the coupling

5 pring.
2-13. GOVERNOR SYSTEM.

2.14. The governor is not supplied by the packette manu-
faceurer, hence a derailed description of the governor and
fts operating principle is heyond the scope of this publi-
cation. The packette manufacturer supplies 2 control rod
assembly with each new packerte. This consists of a 1/4
inch steel rod {which is threaded at each end), z ball
swivel ficiog for agrachment 1o the tapped lever an the
left end of the carbureror throrele shafr, a rod end clevis
for attachment to the governor lever and two lock outs
for the end fittings. The lever at the [eft end of the car-
buretor throttle valve shaft is nor clamped on thz shatt.
Its hub cotains a helical spring which is engaged 1o the
lever at one end and to a kourled tiag coter pinned to
the shafr at the other end. The lever hub is shouidered on
the carbozetar side, and che hub spring cends to hold the
shoulder zgainst a pin driven inco che shaft. When scting
to close the throttle, the governer lever pushes on the pin
wo move the throttle shaft posidvely, bt wheo actiog 10
open the throttle che lever moves away from the shaft pin
and can operate the shaft only thesugh che helical spring
i its hubk, The speing tension is such 25 ¢o cause che shafc
to move toward the epea vaice posizior, keeping che shalt
pin against the lever hub shoulder as the lever moves,
however the manual cantrgl czo be uzed 10 override the
spring and close the throttle valve regardless of governor
control lever position. When properdy instaifed on a re-
buiir carbuzerar, the spring loaded lever ac the fefe end
af the thretile valve shaft es above the skaft and can
maove through an angle of 274142 degrees each side of
rhe veitical. Rearwar2 movemeny af the lever opens the
throstle valves, and movernent o the farmard extreme
pasiciea closes them. The manual theatile caniral lever an

&
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the right end of the shaft is freely pivored and hangs
dowoward but moves against irs retaining clamp when
pulled rearward to close the thractle positively. This lever
st be in its forward position 10 ailow the governar o
corual through the spring loeded tever on the lefe side.

2-15. LUBRICATION SYSTEM. (Ses figure 2.3.}

2-16. PRESSURE LUBRICATION SYSTEM. Qil in the
sump is forced, by atmospheric pressure an its surface, o
rise through the oil pump section wbe (37) 10 filf che
volume continually displaced by rotation aof the cil pump
impellers {29y, Oil carried aroend the pump: chamber in
impeller tooth spaces &5 forced inro the tachomerer and
ail screen housing (39). The vil &lrer (28) is sealed to
its housing by a copper-asheszos pasket and fits closely
into the accessory case outler fram the cavity, so that
pumped ail mast pass through the screen to escape inio
the right oil gallery (26) ar poinc 30, [eaving on the
screen any solid particles. From the forward end of the
right gallery the cil stream may enter the oil cooler (32)
through a fan housing passage (23} unless it is 50 cold
and viscous as to tequire a higher than normal pressure
to force it through the core. In the latter event a rise in
back pressure opens the by-pass valve £22), allowiag the
oil 1o by-pass directly to the left gallery (7). Normally
the oil Bows through the ¢ooler and through a second
fan housing passage {21} to the {eft gallery and rear-
ward to the blind end (IR}, The oil pressure relief vaive
{44) in the oil sump adaper is opened by any rise above
normal system pressure due to an excess of pumpage over
loss through bearings, dumping the excess into the oil
sump. Hydraulic valve lifters, their guides, (19, 27) and
their valve trains are fed from both galleries through
holes drilied co register oniy in the valve open pasitiens
to prevent “pumping up” of the lifter hydrauiic units.
Erilied lifter sockers and hollow pushrods canry il
the rocker passages to lubricare rheir bearings and spray
the exhauvst valves. Main and ramshafe bearings (9, 10,
13, 200 are fed from the lefe gallery through drilled holes,
The crankshaft is drilled and has rubes permanently In-
stalled to conducr 0il from main bearings 10 crankpios.
From the rear main bearing oil is fed through hodes (4,
2,3} in the crankease, accessory case and governor adaprer
to the governor drive gear tushing and to the oil pressure
valve located on the governor adaprer. The magneto drive
gear support is fed from the right oi gallery chrouph 2
passage {25). The hand crank and el pump drive shafg
bushing is lubsizazed by oil leaving the scecen exie cavity
through a vertiral hole {40) to the boreoun of the acees-
sory czse, thence through a horizontai Srilled hole (38}
to the hand crank and pump adaprer [35) which has an
ail inlet hole [35) drilled 10 registar with che gasker and
case oil holes, Cyitnder walls are lebricated by spray from
crankpin bearings aod accessory gears are iubricared b
spray from ihe rear main bearing and gear bushings. Qii
is rerarned o rthe crankcase fram rocker hoyes through
the pushroc housings, Crankease drainzge oil ceturns
the sump throvgh thres sump aczprer haoles sealed o
the cranzcase by gaskers. Qi drzins from the accessary
c2se 13 e sumh theough a lacge ke (43) which is
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Section Il
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Parasgraphs 2-17 fo 2-18
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I. Filrer : 1

1. Fuel hearing cail 13. Bimearal spiral
3. Gasoline burner and wick L4.

{. Blower enginz

5. Governor adaprer

&. Carbuceror 1o air Aler adaprer e

7. Carburetor air fileer housing 18.

B Air fleer 1%

. Crankdise beater air valve assembly valve

Lo, Flexible dusz : 2. Engine oil sump
Lt. Fan inler and gear housing

Figure 2-4.

screwed into the case surcoundiog the oil PUMp SICtion
tube and i sezied to the sump by a separsce plate and
rubber ring.

2-17. PREHEATING AND WARM-UP SYSTEM.

{Sec figare 2-4.)

2-18. To permic starting in extrzmely cold weather, zic
is warmed by the heater {28) and is forced by a gasoline
eagine deiven blower {4) through a rube and duce (29)
v the ceac inler port {22} ae the hottom of the preheat
and zir mixing vzlve housing {15) located behind MNo.
i ¢rlindez, Tois value housing has a cotd air fnlec 16} ac
the cighr side and 2 second inlec £23} ar the botrom which
s connected by a duct to che exhavst manifold jacker {247,
i addition ro the fnlec connected to che hexcer. The ex-

2

Cylinder to shroud baffle
Mixing valve vane
16. Cold air infer parc
Hor air valve vane

Har air butterfly valve
Rotary solencid and hot air bueerily 0.

21 Ol sump heat exchanger 3z

22. Peeheat zic tnler por
3. Warm air inlet pore
24. Exhaose manifold jacker

15, Preheat and mixing valve housing 5. Tube

26. Therme switch

27. Therma switch

8. Hearer

Ouacler mube and duct
30. 24 vout storage barery
31. Heater swirch

Heater indicator lamp

Schemafic Diagram of Preheot and Worm-vp Sysiem

haust manifold jacket frone ends are connected to receive
air from the fiywhee! fast. The heater burner exhaust gases
are passed through a tube o the entrance of a2 Anned heat
exchanger passage (21} cast inside the ol sump (20} to
warm the oil supply. The exhaust pases pass from the
sump through a whbe (25) w'the inlet of ao cil sump
hear exchanger in the bowom of the fan inler and gear
housing {11). They ace exhausied through a porr oa the
left of the hausing. The prehear air passage through the
mixing valve housing to the crankease is not obseructed
when the engine is oot ranning, but cthe passage connect-
ing it o the carburetar is coacralled by 2 sotenaid coer
ated burcecAy valve (19), which is normally held shuac by
a spring. The rotary soleneid is actuzted by 24 volt battery
current in z circuie controlled by 2 thermao sensetive swiccn
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(27) screwed into the oil sump, another {26) atrached 1o
the right exhaust jacket octler elbow, the heatee switch
{31) and the ignition switch, as diagramemed in figure
10-2. The sump swicch is closed at temperatures below
149°C (300°F} and open ar higher temperatures. The
exhaust jacket switch is closed below 38°C {100°F) and
open at higher temperarures. When both thecmo switches
and the ignition switch are closed the current flows
through the soleneid, overcoming &s spring and holding
the burierfly valve open to admit warm air from the
heatee to the éerburetor, This accurs only during the en-
gine warm-up period, Exhaust jacket air is controlled by
a buceerfly valve {17) below, and on the same shalft wich
the celd air entrance butrerfly valve (14). These two
valves are at right angles so that when one is wide opan
the other is closed. Cold air and warm jacker air passing
valves 14 and 17 are-mixed in the rap of the mixing valve
housing, where rthe resulting aic temperarere affects a
bimetal spiral (13) fastened to the valve shaft and causes
it to expand or conrract in response 0 femperature
chaeges and to position the jacket air and cold air valves

Sections Il and IIf

to mainezin 60°F air remperature when rhe acmospheric
temperatare is 60°T or fower. Alr mixed by these valves
is drawn by manifold vacuum through the air flter hous-
ing {7} and fiter element, therce tkrough an adaprer into
the carburetor. Before the engine is started the governa:
adapter valve (18} is held open by a spring in its oil
pressure factuating) valve (not iliustrated), aliowing
warin air from the heater to pess thrgugh the governor
adaprer {5}, on which the mixing valve is mounted, and
jneo the accessory case, thence inco the crankcase to warm
fe. This warm zir is exhausred throogh the crankcase
heater outler valve (0} and through its connecting duct
{10} 1o the space below the cylinders. Preheated air
dumped below the cylinder bafftes rises between the cylin-
der fins and is recirculared by the blower engine. The
governor adapter and crankcase outlet burterfly valves

(18 and 9) are closed by oil pressure valves {with con-

nections to the pressure oil system) when the engine is
running, This opens the breather tube in the governor
adapter to the air filter housing. After the engine starts,
cylinder heat causes the sealed bellows actuater (o open
the shutters, as described in paragraph 2-6.

~ SECTION I
SPECIAL OVERHAUL TOOLS

- v

Kent-
’ . Moore
Fig. Index Toof
MNo. Mo, Mo, Nomenclatiure
DISASSEMBLY AND REASSEMBLY TOOLS
- 1 ]-283% Compressor—Piston ring
3-1I 2 J-2838 Compressor—VYalve spring
E-= 3 J-2882 W rench-—Cylinder base out
31 4 J-2858 Fixture—Cylinder and vaive holding
-2 1 J-5003 Swznd—Engine, transporeacion
CLEANING TOOLS
3-3 1 KMO-122 Cleaner—Yalve guide
3 2 ]-5009 Polishing Tool—Crankshaft
INSPECTION TOOLS
34 ! J-2844 Gauge-—Camshaft bearing
3 2 J-2848-1 Gavge—Inwake valve guide
3-4 3 J-2848-2 Gauge—Exhaust valve guide
3 4 J-2B40-1 Gauge—Crlinder head valve guide bore, 3003 in. oversize
34 5 J-2849-2 Gauge—Cylinder head valve guide bore, 0.010 in. oversize
53— & J-2850 Gauge —Piston ring, standard and 0.085 in. gversize
34 7 J-2351-¢ Geuge—FRocker 2om bushing, standard
3 ] J-2852 Gauge—Magnete drive gear bushing
i ) J-285 L1 Gauge—Piston pin hole, standard
3 0 J-2854-1 Gauge—Connecting rod bushing
I 11 J-2859 } Gauge—Valve lifter puide

More; Tool numbers lésted o this szcifon sre thase assigned by the ool macufaniucer, Keardoopze Crganizadion,
Macars Bldg., Derait 2, Michigzn., These tocols are nor arrizd in siock by the manufaciure:,

[ni., Genscal

2
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Figure 3-1.

Disassembly and Reossembly Tools

“igte: Taool nuroers lisied in

10

this secrios are those 2ssignsd by the tool manufacrurer, HenoMoorz Organizaiion, Lnc., General

Keni.
Moore
Fig. frdex Too!
iMNa. N, MNa. Nomenclature
| —
34 iz f-2860 Gauge—Cylinder head rocker shaft bure
344 i3 J-1297.B Fixture—Hydeaulic valve lifeer leakdown rate checking
REFPAIKE AND REPLACEMENT TOOLS
35 i J-284z2 Diriver—yalve guic-'e installing
i3 2 J-2847-1 Broach—Ineake valve gunide stem hale
-5 3 J-2847.2 Broach-—Exhaunst valve guide seem hole
1% 4 J-2874 Eemover—Valve guide
£ 5 J-2887-A Gauge—Fxhaust valve seat blueing
3.3 a J-2857-B Gaugz—Intake valve seat blueing
35 7 T-2841 Fixture—Cylinder head holding
-0 1 J-2870 Remover and Replacer—Conaszcting rod bushing

Marces BElde, Terrolr 2, Michigaz These weis are w0t carreed in swock by the meaufacrorer.
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Figure 3-2. Disassembly ond Reassembly Taoofs

e
Keni-
Moore
Fig. fadex Teol
Mo, Ma, Mo, MNemenciaiure
3-0 2 1-5008 Reamer—Connecting rod” bushing
3G 3 J-2881 Remover znd Replacer—RBocker arm bushing
36 4 J-2892-1 Reamer—Rocker arm bushing, standard
35 5 J-2846 Broach—Cyl head wvalve guide hole, 0.003 in. oversize
30 J-7201 Broach—Cyl head valve guide hole, 0.010 in. oversize
3 J-7202 Broach—Cyl head valve guide hole, 0.020 in. oversize
3-b G J-5007 Hemowver and Replacer—Rocker shaft suppart bushing
37 1 J-5010-1 Remover and Renlacer—Oi! pump and sccessory case bushings
3-7 2 J-3000.2 Fixture—Remover and Replacer, ofl pump acd accesivry case bushings:
-7 3 J-5047-] Kemover—Hand crank and fuei pemp adaper oil sezl ]
-7 4 50472 Replacer—Hand crank and fuel pump adaprer o0il szl
|37 3 J-5048-1 Remover and Replacer—Governes adaprer bushing
37 & J-3048-2 Fixture—Governor adaprer bushing reaming and spor fecing F'
Cecerzl

Mate: Tral anmbess listed in this secoa are hose assigned by the ioel manofacnarse, Kea-Moaore Crzanizzduon, Iro

Moices Bidg., Deeeoit 20 Michigac., These tools ate por carsied ia stocx by the aanufacierer.
11
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Figure 3-3. Clegning Tcols

Keng.

Moore
Fig. Index Teo!
MNe. Mo, MNe. Nomenslature
3-7 J-5120 Reamer Set—Rocker shaft supporr boss
3-7 7 J-5129-1 Reamer—Raocker shaft support boss, 15t cut
37 J-5120-2 Reamer—Rocker shaft support boss, 2od cut
37 }-5129-3 Reamer—FRocker shalt support hoss, 3rd cut
-7 g J-5129-4 Kit—Cloth, rocker shaft support reamers
-7 5. 9 J-5130 Reamer—Rocker shaft support bushing

Mare: Fool numiers lissed in this section are thuse assigned by cthe ool manufacwares, Kenc-Moose Organization, Toc, Genesal

Marors Blde, Detrait 2, Michigan. These wals are not carried in siock by the mancfaciarer.
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Figure 3-5. Repair and Replacement Toals
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Secton [V
Paragraphs 4-1 to 4-4

SECTION 1¥
DISMANTLING AND ASSEMBLY

4-1. PRELIMIMARY OPERATIOMNS.
4-2. UMCRATING,

a. Unscrew and remove the machine bolis which attach
the side panels to the crate base, and lift off the assembly
of crate rop and side panels.

b. [f a marerproof shroud is installed over the packeite
remove it carefully, Clean, fold and store it for furure
use if it is intzce.

e. Inorder to uncover the rear monniing bolr auts and
to permit removal of any bags of desiccant inside the
shroud it will be necessary to remove the detachable
panels at the sides of the packette cooling shroud. The
easiest way of removing each panel is to disengage the

- two latches on the access door above and to open the door

then push down on the upper edge of the detachable side.

panei until the hook member along its bottom edge is dis-
engaged from the hpok member}an the panel below and
swing out the bottom of the side panel so that it can be
lifred clear, Alternately, the spring hooks at the top of the
side panel may be disengaged by lifting them and the side
panel lowered to disengage its bottem hook member,
however, this method requires holding the top of the
panel inward againse the webbing seal strips co ihe end
panels if it should tend to spring gutward due to insuf-
ficient curvature, .

d. Remove any bags of desicrant found inside the
shroud or placed around the packecie. If any exterior com-
ponrent is not installed, look for a small bag of desiccant
ig the engine opening of its mount pad, if any. I de-
'hyaramr plugs are instalfed in pizce of spark plugs, re-
move them and substitute old spark plugs or veno plugs,
and temporarily attach ignition cabies to them. Lock for
and remove any other dehydrator piugs Installed in en-
gine openings. Dispose of afl bags of desiccant and
dehydrarar plogs in accardance with applicable Technical
Crrders.

e. Loosen and unscrew the nurs on the ewo frone and
two rear mounting bolrs and remove plain washers be-
neath them. The rear nues are Jocaeed inside the packette
shroud. (See 2, fipure 4.1}

f. Hoist the packecte by i1s lifting eye {2, figure 1.1,
with rhe haoist hook sogaged eirhes directly in the eye or
through an adapier hook (1, figure 1-1), uacil the shroud
boteom side panels are az waist level. (Ses alio figured-1.)

g- Remove all trask and ather foreign marcer from
the crare base. Reassamble znd store the crage.

45, REMOVAL OF SHREOUD BOTTOM SIDE
PANELS. Bottom side panels of the shroud are arcached
to Frone zod rear peoels by rype 7']" spesd nucs and hex

head sheet metal screws and o the shureers by the same
type of screws and Bar speed nuts. The (ype "]" auts are
oot removed at this stage. Remove the seven hex head
sheet metal screws from each papel. The bottom side

. panels are attached to the front panel and to the front

bottom pane] by filister head screws, lock washers and
Tinnerman ““cage type” lock puts, The latier will remain
in place at this stage. Remove the filister head screws ¢o
complete detachment of each bottom side panel; then
shife the panels forward to ciear the rear mount brackets,
and lay them aside,

44, MOUNTING PACKETTE ONSTAND. {See fipure
4-2.) Roll 2 INo. J-5003 engine transportation stand under
the suspended packette, and slack off the hoist until the
packette mounts are just clear of the four adapter plates
attached to the slotred side rails of the pivoted cradle.
Adjust the adapters lengthwise on the cradle until they are
properly spaced to match the packette mounting bolt
holes, and tighten their atraching bolt nucs. Insert ma-

. Froar mouniing bolr
1, Rear mounting boil beie in beacker

Figure 4-1. Hoisting Typical Packede fram
Shipping Crale

7



Secion IV
Paoragraphs 4-5 to 4-9

Figure 4-2.

chine boits through the four stand adapters and packette
bolr holes. Lower the packette untif it rests on the cradle,
and attach it with plain washers and nuts,

Mate

Use machine bols in the front mounting bosses
of such length that the nurs can be backed off at
lease 352 inch of bole length e perenit clearaace
for removal of the fan housing, as described
later in this section. Space the packetre abour
equally from both ends of the cradie o permic
waorking space for removal of parts forward and
rearward. This should be done before the pack-
erte rests entirely on the cradle.

4-5. PRELIMINARY CLEANING. Use 2 sujrahle pres-
sure spray cleaning nozzle to apply an approved mineral
spirit soivent. The nozzle should be lang encugh ro reach
inside the shroud and inwo ali crevices while the operacor
stands well away. Pay particular attention to nuts and
the heads of all bolts and screws. If necessary, use a clezo
paint brusk 1o loosen caked dirr. Do not wse wire hrushes

O SCrApers.

4-&., GEMERAL DISASSEMEBLY INSTRUCTIOMNS,
#-7. SAFETY DEVICES. Without further instructians,

4.7
remove all lockwires before artempeing w loosen the
alts, plugs, etc., which they secure. Do nor Py lockwires;
use diagoral cuiters and pliers, taking czre ra remove ali
af the wire. Loosen and unscrew nur locks before ac.

18
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Typical Pockette Mounted on Mo, J-5003 Transperfolion Sfond

tempeing to loosen plain nuts which they secure. Atiempes

- 10 loosen of unserew both outs at ance may resule in

backing out studs. Be sure that coter pivs are removed
completely if they break. Small pieces of corter pin re-
maining in stud holes may [ock the nuts and cause studs to
back out with them. Discard all lockwizes, nur locks and
tooth lock washers immediately afrer removal and in such
& manner as ko preclude inadvertent reigsrailation.

4-8. DISASSEMBLY INSPECTION. During each step
of dismantling and disassembiy leok for evidence of
burning, scoring, seizure, discoloration and dryness which
wonld indicate lack of lubrication. Also note any evidence
of careless handling, such as breakage of external parts,
of improper operation, of improper maintenance or Jack
of mainrenance and of work improperly pecformed dur.
ing a previous overhanl, Repare all such evidences in ac-
cordance with cucrent orders on that subject.

-9, OPERATION OF TRANSPORTATION STAND,
Adter the stand is rolled into positinn preparatory to zny
seep of the dismandling procedure, set the flaor brakes,
loczred berween the wheels ac hoth ends, by stepping
down on the bronze levers, (See figure 4-2 for brake in
set position. } Release the floor brakes by lifring the jevers
urtil they snap to their up positions, Fach bralke release
spring is strong encagh to inflict paia when the brorze
lever passes the roggle reverse pusitlon on the up stroke
if operated by hand and allowed 1o kick the lever against
the hand. When it is desired ro tuzn the pivared cradle o
a mew position, firse make sure thar the foar brakes are
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set; then ane man, standing beside the end of the cradle
nearest the pivot lockpin (visible in Bgure 4-3) can pult
out the crossbar and pin ro release the lock and hold it
out until he has shifted the cradle angle slightly. The pin
may be released then and the cradle rotared by hand and
foot pressure through an angle of 90 degrees. The pin
will spring into the cradle piace fock hole. If the cradle
must be turned to the next 90 degree posidon the pin is
again pulled out, after adjusting the operator’s hand grip
and foot position on the side rails as necessary, and the
cradle is rsroed on until the lockpin springs ioto the
next lock hole. The packetre balances rather well if
mounted directly on the bed adaprers without spacers of
any kind, so that enly moderate force is required to tura

it to any position.

4-10. JLLUSTRATIONS 1IN THIS SECTION. Major
subassemblies are ilhuserated by meant of line drawings,
and certain parts and operations are represented by phato-
graphs to aid the reader in visualizing the parts and the
work described. The line deawings iliustrate “exploded”
subassemblies in upright positians, though it will be nec-
essary to invert the packette in order to facilitate removal
of those attached o the bortom, as described in the text.
Index numbers conpected by “leader” lnes to illustradons
of parts are duplicated in the legend for each figure 2nd
there listed in nuomerical oifder, iogecher with correet
nomenclature, The order of listing is the recommended
order of removal. This is nor the same order as that in
which the seme parrs are listed in the Parts Catalog.

Figure 4-3,

Section iV
Paragraphs 4-10 to 4-11

" CAUTION

Since catalog drawings are regrinted kerein to
describe dismaatlting and disassembly opera-
rigns, it is obwvious thar all sub-assemblies are
“exploded” in these drawings, although assem-
blies of gears and bushings, castings with bush-
ings, dowels and studs installed 2nd certain
other sub-subassemblies should not be dis-
assembled. The appearance of such parts in “ex-
ploded"” positions in these illostrations does not
constitute autharity to diszssemble them unless
such disassembly operations are described in the
text.

4-11. REFERENCES TO ILLUSTRATIONS. When in-
structions throughour any paragraph apply to the parts
illustrated in a photograph or line drawing, a reference
to that figure appears in parentheses immediately follow-
ing the paragraph head. In such paragraphs, index num-
bers placed in parentheses immediately afrer the nomen-
clature of parts, and not accompanied by figure numbers,
all refer to the figure named at the beginaing of that
paragraph. When additional references to other figures
are made in the same paragraph they alsc appear in
parentheses following the part aomenclature, but in such
instances the index aumber is followed by a comma and
the figure number. Thus, “(10, figure 1-1)7 refers to
index number 10 in figure 1-1, but "(10)" refers to the

Liffiing Off Camplete Fan [nle! aond Gear Housing Assembly

[k



Section IV
Paragraph 4-12

figure indicated ar the beginning of the paragraph,
whether it appears before or after an expression such as
(10, figure 1.1}, Throughous the dismantling pro-
cedure such references to illuscrarions of pares and assem-
blies in Hgures 1-1 through 1-4 are intended to indicate
the locations and appearance of such paets as supplements
to drawings of the assemblies or in lier of such drawings
when dismantling work Is ooe complex. To assist the
reader in [ocating inscructions on specific pares. Table |
lists ie the first column the sequence of dismantling op-
erations and in the following celomns references to pee-
tinent text and illustrations.

T. ©. 38G2-39-3

4-12. HANDLING OF PARTS, MNocmally, moving pALrs
will be covered with enough oil 1o provect them from cor-
rosion while awaiting cleaning operarions, If dry ar dis-
assembly, all unplated sceel pares should be coated with
lubricating oil o a mixrure of onre part corresion pre-
veative compound, MIL-C.6529, ¢ype 1, and three pares
eagine lubricating oil. Wooden racks shoulé be vsed Ffar
storage of crankshafr and connecting rods assemblies. The
same racks will serve for stripped erankshafts, LF sceel
racks are used for this purpose they must be padded with
canwvas, felt or other nonabrasive material. Crankshafis

& DISASSEMBLY PROCEDURE

TABLE I. DISMANTLING - AN
[ Dissmantling Procedure Disassembly Procedure .
Se- FHusiration Tex! Text “Parf or
guence | Figure Index Paragraphl Figure Paragraph Subassembly
Ng. Ne. No, Nao, N, Ne,
1 1.1 8 4-2 — — | Sheoud left detachable panel
Z* I-4 i 42 — — Shroud right detachable panel
3 i-1 17 4.3 — — Shroud left bottom side paoel
£ i-4 15 43 — — Shroud right bortom side panel
"5 -1 14 4-19. — _ Engine oil gaoge
[ 1-4 5 419 — — | Gear case oif gauge
7 14 G 4-19 — _ Gear case oil Rller cap
8 1-3 23 4-19 — — | Engine cil sump drain plug
o 1-4 iz 4-19 — — Gear case oil deain plug
19 1-3 16 420 — —_ Sump to gear case twhe assembly
i1 1-3 1?: izﬁ 420 -2 4-58 | Fan ialet and gear Rousing assembly
12 1.4 13 4-21 — 4-3% | Flywheel and fan asiembly
13 1-2 19 4-22 — — Pump to heater fuel hose
14 4.22 — — Heater spark plug cable
15 1-2 2 £.22 4.5 —_ Elower engine exhaust pipe
16 11 13 4.22 4.5 — Blower to hezter flexible duct
17 12 1 4.22 — Hearter indicator lamp
is s 25 422 _ — Blower engine
1o 4-3 23 4.22 — —_ Biower to governor brackee
20 -5 22 4.22 — — Blower ro accessory case bracket
21 1-1 5 423 4-6 4.23 | Rear exhsust pipes and jackers
22 4.7 (1,23, 4] £24 — Heater to mixing valve doc: and tuebe
23 4.7 g 4-24 — — Stewart-¥Whrner heater
24 4.7 %1611 £.24 — —_ Heater to sump rtuhe assembly
12, 13 2 o azsembly
25 1-2 7 4.25 £.25 4-0 | Carburseor air Olrer elemen:
24 1.2 8,9 4-25 4-25 4-g0 | Air filrer housing and adaprer
ra i-z 10 £.26 £.24 4-61 { Peebear and mixing valve
2B 1-2 4 4-27 — — Pump o carburetor fuel hose |
20 i-1 3 4.27 —_— Zenith-Stromberg carbaretor
a0 1-1 4 4-28 11-3 11-21 | Fpnition assembly
3] B All 4-28 — — Magnero, coupling and noise Gitec
37 4.0 Al 4.29 £-27 4-62 | Gevernor drive and ol pressure valve assembly
23 1.2 ! 14 4-30 4.28 4-43 | Fuel pump and drive assemly
14 4107 2,3, 4, 5 4-31 — Engine oil gauge suppoet
35 1-3 2 4.32 — — EShroud brace rods
35 414 5 4-332 —_ — Q4! sump thermocouple
37 4-14 g £-33 — — Ol sump checmoswinck
ig 1-3 35 433 — — Hearer mouar brackets
] L
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TABLE I. DISMANTLING AND DISASSEMBLY PROCEDURE (Cont}

Sechion ¥
Porograph 4-13

[ Ditmantiing Procedure Dicassembly Procedure
Se- HHustration Text Tex! Part or
quence| Figure ndex Paragraphl Figure Paragraph Subassembly
MNa. Na, MNe, Mo, Mo, Mo
30 4-11 All 4-34 — 4.64 | Shroud shureecs
40 4-12 | 1-8 4-35 — -— Searter detent control
41 13 13 4-3% —_ — Starter power cable
42 1-3 14 4-3% — — Starter ground cable
43 14 3 4-35 - — | Starter magnetic switch
44 -1 14 4-36 — - Ol cooler
45 — — 4-37 —_ —- | Shroud bottom frone panel
46 -3 1 4-38 -— —_— Valve rocker covers
47 1-3 19 4-35 — — | Deico-Remy starcer
48 4.18 11 4-40 —_ — Shroud lower rear panel adapters
49 4-18 45 4-40 — — Webbing seal strips
50 1.3 18 4-40 — — Flexible duct
51 1-3 20 441 4-13 — | Exhaust manifolds and jackets
52 4-14 26 4-41 4-14 4-65 | Oil sump assembly
53 1-2 13 4-42 — — | Shroud lower rear panels
54 — — 4-43 4-16 466 | Oil sump adapter assembly
53 4-17 1 4-44 — '— | Bottom gylinder attackments’
56 4-17 25 4-45 —_ — | Front crankcase Suppofi .
57 4.17 i11) 444 — _— Accessory case oil drain tube
58- 1-1 8 446 11-1 11-2 Engine oil filter :
55 1-2 16 446 —_ — Governor oil drain adapter
) 417 — 4-40 4-29 4-67 | Accessory case assembly
Gl 418 All 447 —_ _— Shroud top and wpper rear panels
G2 4.19 4.5 4-48 —_ — Sheoud o rear cylinder bafiles
63 1-3 & 4-49 — —_ Flexible duet
64 4.20 -— 4-49 4-30 4-69 | Fan outlet housing
G5 1-4 & £-49 —_ 468 | Shroud froar panel and baffles
a6 -3 3,4 4-50 —_ 4.70 | Inducdon spstem
67 4-19 | 16, 18 4-51 — — Iater hesd and inter bareel bafBes
G5 421 1.7 4.52 4-31 4.71 Crankcase heater air valfve
GS 4-21 8-11 4.52 4.32 4-72 | Ol pressure ralve
70 422 — 4-53 4-33 4.73 { Cylinder assembiies
71 — - 4-53 — 4.7 Piston assemblies
7z — — 4-54 — — Timing gears
73 4.23 Al 4.55 4-23 4.57 | Crankcase
T4 — —_ - 455 4-34 4.75 | Crankshafe and cunneciing rods
75 — — 4-35 — — Czmshafr

should be supported horizontally op front and rear main
journals. Camshafts should be scored in mearly vecsical
positions en partitioned wooden racks, Cylinders and
cylinder assembiies shoald be stored in che vertical posi-
sion oo wooden racks consisting of horizontal planks wich
holes into which the cvlinder pilat skirts will fic leosely.
Do noc place serviceabie cylindecs on concrete ffoces or
ocher abrasive surfaces. Soicable wooden racks should ke
provided for storage of hydraulic valve iiFrers. Soch a
rack sheould accommaodate one sngine sex of 17 lifters and
should have hobders arranged in straight rows for lifees
bodies, hydraulic units, sockeis and rerainer rings so ibat
the paris of cach lifrer will be idervified by their relative
positions i the rack. since it is advisable 1o reassemble
wOrn parts in their originai relutienships. The rack snould
be designed to mtnotirmize the pnssibilit}' af lifter parts be-

ing spilied 2od intermixed. Orcher subassemblies, before
2nd after disassembly, and parts removed From the pack-
ette individually should be placed on wood, linoteum,
masonite of other suitable rack shelves or in specially
conseructedd cacks designed 10 prevent falling, bumpirg.
stacking and other dangerons conditions.
4-13, PRESERVATION OF ORIGINAL ASSEMBLY
RELATIONSHIPS. It is important to prescrve the iden-
tity of subassembiies and parts by packeie serial and
model pumbers (found oa the ldeatification plate at-
tached to the wop of the fao outle housing) in order o
insure their reassemmbly in original refaiinnships. This
precaution is particularly appticable ro the rzlation of fan
outler housing and crankcase. Observe march mark nu-
merals stamped on top of crankease front meurting flange
and on fan housing-

e



Section I¥
Parographs 4-14 1o 4-214d

4-14. Crankshaft counterweighes should be macked by
acid erching (but nac by eleceric erching o stamping) im-
medizeely afrer diszssembly o assure reassembly oo che
szme side of the shaft and with the same sides forward as
originzlly assembled. This precantion is necessary, because
the crankshaft is dynamically balanced after original as-
sembly. The acié erched numerals or letters and their
lgcations should be standardized 1o avoid errors in se-

assembly.

4-15. M cylinders, pistons or coanecting rods ace inter-
changed the following procedures will be necessary at
reasserbly. Unless these can be accomplished sccurarely
with zvailabie equipment, 20d unfess shop procedures are
set up 2o assure their accompiishment, pooling or inter-
changing of these parts should not be allowed,

a. A balanced set of connecting rods and a balanced
set of pistons must be selected for each engine to be as-
sembled by weighing each part and grouping them within
weighe limies specified in Secticn VIIL

b. The position numbers stamped on piston heads and
on connecting rod and cap bolt bosses must be oblireraced
if they duplicate those on other parts in the same set, and
correct position numbers {1 through 6} muse be stamped
adjacent to the original oumbers,

c. The pistans to be installed in reconditioned cylin-
ders should be measored across the skirts and marched
te cylinder bores to provide, as nearly as possible, uni-
form piston side clearance in cach engine.

Mote

The foregoing precautions refative to handfing
and marking of paris are givea at this poimt,
since these considerations will affect disassembly
work, as well as subsequent operations.

4-14. PARTS TO BE DiSCARDED.

4.17. Without furcher Inscructions, discard immediately
upon remodal 2ll rubber packings, copper-asbestos gas.
kets, soft composition gaskets, woch lock washers, ANA56
nut focks, coteer pins, lockwire and piston rings. As an
exception to this procedure iz is advisable to save cylinder
base packing rings for use a5 retainers during dismantling
and during reassembly, as described in che exe, unless
special retainers are available. (See figare 8-13.)

g-18. DISMANTLING PROCEDURE.

4-18, DRAINING OIL. YWithdraw the engine oil level
gauge (14, figure 1-1} and the generator gear case oil
zauge {3, iigure 1-4) from rheir suppart whes. Remove
the gear ease oif filler cap (6, figure 1-4) by turning m
the lefr o release the bayoner lack, After placing svirabie
recepracles under the il sump drain plug (23, figure 1-3)
and the gear case oif drain plug (12, dgure 1-4), unsceew
these plugs and allow the sumps to drain tharoughly.
fThe engine sump has 2 capacizy of 12 quans and the
gear case sump 2 capacity of 2 quares, )

220, FAN INLET AND GEAR HOUSING ASSEM-
BLY. {3ee¢ fignre 4-3.} Loosza two clamps;, deeach he
tube bracker fram the oil cogler, and remove the tmo-

22
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piece sump ta gear rase heat tube assembly (16, figure
i-3). Remove the paris {5, 6 and 7, fRgure 4-24) which
hold che oil filler twhe and ofl level gauge suppart tube
clamps on & bracket ateached (o the fan cutler housing.
Remove ree hose clamps, and withdraw the gear case oil
filler rube (7, figure 1.4}, Dhscard the connecior hose.
Unscrew the gauge support tube coupling nur, and it
off the tube. Detach the rubber lined clamps (rom the
fitler tebe and gauge rube. Remove 16 seqs of attaching
nuts and washers arovnd the rear Bange of the inlet and
gear housing (9, figure 1-3); then ewe men czn lift off
the enrire assembly, as itlustrated, moving it seraight for
wiaed unel the coupling is separated, or a hoise miay be
attached by means of the verticat studs on top to factlitace
this operation.

4-21, FLYWHEEL AND FAN ASSEMBLY.

[See frpure 4-4.}

a. Detach and remove the driving fange and bushing
assembly of rthe Ajax coupling from the center of the
Aywheei.

b. Loosen and remove six fiywheei attaching puts and
three lock plates (previously covered by the coupling
flange}. Pry the bemt lock plate corners away from the
nuts and Aatten them before atcempting to locsen auts,

c. Puil the flywheel and fan assembly by screwing wo
machine bales inte the tapped pulier holes 2ad tightening
them as illuscraced, .

d. Lift off the flywheel and fan assembly (2 men).

Pulling Flywhee!

Figure 4-4,
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_ Section 1V
Parogrophs 4-22 to 4.2

1. Bracket 6. Clamp 11, Mt
- 2. Hose assembly 7. Tube 12, Washer
-3 3 Hose clamp B. Tube 13, Nut
4. Duct 9. Bolc 14, Washer
5. Clamp 10, Washer 15. Balt

Figure 4-5.

4.22. BLOWER EMNGINE. (Fee figure 4-7.}

a. Detach the bracker {1} from the exhaust manifold
jacket and couplings of the hose assembly (2} from the
heater and blower engine elbows.

b. Loosen two clamps (3), and pull the duct (4} from
the blower engioe znd heater.

¢. Loosen two clamps {5} ac upper and lower ends of
the blower engine exhaust pipe assembly (5, 6, 7, 8}, and
pull the assembly from 5 cOnNEctorns.

d. Disconnect all igaition cables from packetce engine
spark plugs. Install AN4060-1 plastic projectors in the
elbow coupling nuts. Push left side igoition cable grom-
mets from the shroud feft sear panel, and feed the Laft

16, Washer 24. Washer
17, Screw 22, Brackee
18, Washer 23, Bracke:
19, Washer 24. Grommeg
20 Sorew 25. Engine

Heoler Blower Engine ond Connetticns

cabie and conduit assemblies st through the holes. Push
the large grommet (24) from the blower engine to goy-
ernor adapter bracker {23), and feed the left cables cur
through the hole. .

e. Decach and remave the ignition cable assembly from
the heater spark plug, fzaving it connected to the blower
engine.

F. Unscrew the cap and lock nut from the heater indi-

cacor lamp assembly at the upper cight cormer af ths
blower engine control panel, and withd-aw the lamp

- zssembly from the paocel. Reass=mible its parts, leaving

it soldered to the harness. Drerach and remove the heater
switch [rom its posttion below the indicacos lamp, leay-

23



Setfion [V 1. O.
Parographs 4-22g to 4-23

38G2-3%-3

1. Mut 1, Mut 1. Elbaw 25, Muc 37, Clamp
2. Washer -3~ i1, Screw 20, Screw 20, Washer 34, Mt
3, Screw [Z. Wrasher 21, Washer 0, Screw 10, Washer
4. Brace 13 Mue 22, Elbow 3L Screw 40, Screw
5. Screw 14. Thermaswitch 235, Mue 32, Washer 41, Pipe
6. “Washer rs. Bur 24, Jcrew 313, Jacker 42, BHracker assembly
7, Elbow 14 Washer . 23, Washer 3d. Nue 43, Screw '
a. Screw 17. Baols 2% Elbow assembly 3% Wzsher 44, Washer
0. Szacer 4. Clamp 27, Nuc 15 Bole 45, Ethowe
i, Blut

Figure 4-& Rear Exhous! Pipes, Jockels and Brackefs

ing it concected ro che barness. Lay that branch of the
heater wiring haroess back over the exhaast jacken

g. Remove artaching pares (9, 19} from the accessory
case and atraching parts (11, 12} from the case stud below.
The spacer {19} will fall out woen che lower engine is
remaved, Lezve che lower bracker (22) actached 1o .the
nlomer engice. Remove twa sets of lef: side governor {or
cover] astaching paees {13, 14). While supporting che
biower eagine, remove the lower ateaching screw and Jock
washer (17, 18} then the upper ser (15, 14), and Jift off
the engine and irs lower bracker,

T4

h. Darach the bracker (22} from the blower engine Ly
removeng ewo sets of partss (20, 21).

i. If 2 governor is installed and does no: provide
enough clearance wa peroue removal of the wpper bracket
{23}, remave {5 two sers of righe séde arzaching pares,
and wichdraw governor zad bracker together from the
adaprer studs. If a cover {4, figure 1-2} is installed an the
governor pad it may be lefr in place.

4-23, RLARL EXHAUST PIPES, JACKETS AND
BRACKETS. (5es figure 40}
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2. Remove four sets of artaching parrrs f1,2, 3} and the
cross brace {4).

b, Disconnect the two heater wiring harress cables
from the thermo disc switch (14). Remove four sets of
atraching paces (5, 6} and the first jacket elbow (7).

. Remove two screws (8), znd lift out the spacer (2).
Remove from it the two speed nuts {10). Remove two
screws, mashers and nuts {11, 12, 13] and the thermao-
switch (14].

d. Remove the clamping parts {15, 15, 17} and spread
the clamp assembly (I8} enough to disengage s rivet
from the right manifold; then take off the exhzust elbow
{19}

e. Remove four sets of attaching pares {20, 21), and
slide off the second jacket elbow (22). Hemove eight cage
nuts {23) from it

{. Remove four sets of attaching pares {24, 25} from
the right end of the cross pipe jacket (33). This will also
detach the first heater wiring haroess bracket. Remove it
from the harness. Slide off the third jacker elbow (26}
Remove its four cage nuts (27} and, from each end, 2
spacer assembly (same as 8, &, 10}, ’

g. Remove clamping parts (2§, 2%, 304 and four sets
of cross pipe jacket attaching parts {31, 32), and slide
the jacket to the right to expose 2 clamp {37). This will
also detach a third wiring harness bracket. Remove it.

h. Remove clamping pares (34, 35, 35) and spread che

‘clamp (37) to disengage its tiver fromm the lefe manifold.

5lide the cross pipe (41} out slightly to prevent the rivet
from engaping {or rotace the clamp).

i Remove two sets of attaching parts {38, 39, 40% from
the bracket (42) and its suppurt. Removal of the lower
ser will also detach a heater wiring harness support clip.
Lift of the cross pipe and jacket assembly. Remove the
clamp (37} from the cross pipe (41}; then siide off the
jacker {33). Remove the bracker {423, and remove a
Spacer and attaching parts {same as B, 9, 10%.

j. Remove four sets of auaching parts (43, 44}, and
slide e last jacket elbow {45} from the feft manifold.
Rermove its eight cage ons {46).

4.24. HEATER. ¢See fignre 4-7.)

2. Loosen thres hose clamps {1) on the ducr (2} {also
G, fignre 1-1) and tube assembly (4}. Remove the retaie-
ing screw (3], Pull the dugr from che preheae and mixing
vzive housing inlet boss zad the tube assembly from dhe
heater outfer cobiar.

L. Remowve the screw which holds @ short cambric in-
sulaticg sleeve o a clip welded near the 1oz of the heare:
about midway along its jacket. Detach all elecerical cables
from the hearer erminz! black, excepring the one con-
nected to the heater fuel valve. Pass those connected o
chermaswirches on che heater out through the rambric
sleeve, and reconnect them o the rermina. block screws.
Disconnece the Burndy conrecior oo one cab.e from a
white cable permnanently attacked fo tihe rorary solenaid
on the front side of ¢he preheat and mixing valve hous
ing. Disconpect two cables from the thezmoswitch in-

Paragiaphs 4-23¢ fo 4.280

ctalled on the left side of the packerte oil sump near the
rear, and detach the clip supporring ¢heir cambric sleeve
from an oil sump stud. Lift off the heater witing harness
assembly.

. Remove four sets of ataching parts {5, 6, 7) © de.
sach the heatzr (8) from its two meunting brackets (17).
Withdraw the heater rearward.

d. Loosen the clamp screw nut (9) at the 1
the tube assembly {12) {also 10, figure i-1), and pall the
rube from the heater exhaust elbow. Slide off the clamp
and its attacked pares.

e. Unscrew the efbow (1) from the heater fuel filer.

4.25. CARBURETOR AIR FILTER, HOUSING AND
ADAPTERS. The filtes, housing and breather hose (7, 8
and 9, figuee 1-2) and a cast gluminum alloy adaptes
artached to the fronc side of the housing may be removed
s a unit after loosening the lower hase clamp, rEmOving

ear end of

2

- four sers of adapter—to’carburetor actaching Dels and

washers and removing six szts of housing-to-preheat and
hing fillister head screws and washers.

Lift the housing unel the hose is clear of the hreacher
tube on the governor adaprer, then withdraw it gearward
from the carburetar. Remove two gaskets.

4-216, PREI—IE&T&ND MIXING VALVE ASSEMBLY.

2. Decach the shoct spring holding the No. 1 cylinder
head bafle ro a tab washer under the rear flange attaching
screw of the Mo. | cylinder intake tube.

b. Remove the screw mentioned in the preceding step.

mixing valve attac

c. Remove two filliseer head screws, lock washers and
lain washers, and remove the mixing valve suppost {fa:
end tube) and the heat velve cover under it from the mix-
ing valve bousing {10, fgure 1-2). Pull the support tubz
ourt through the shroud grommet.

d. Loosen its upper and lower hose clamps, and pull
the Aexible duct from the mixing valve housing {forward
botcom inlet) and from the right exhaust manifold jacke:
rollar just behind che shroud.

e. Remove two sets of attaching nuis and washers in-
side the upper cavity in the mixing valve housing 1nd
withdraw the valve assembly to the righr from the gov-
graor adapter studs.

4.27. CARBURETOR AMND HOSE.

2. Unscrew the end connacrors of the pemp ta -
bureror Fuel hose assembly (4, hgure 1.2}, and derach
the hose bracket from the governos adagrer o femov:
the hose assembly.

b Loosen the fuel pump ouclet elboo envugh o peo
mit remaval by kand lacer, and lcosen the carbureror inlei
elbow and extension adaprer for che same Cucpose,
arburetor actaching

¢. Lanssznand remove four se0s ofc
ifold steds, and lift

quss zod mashears from the infake man
o ehe carburezar (3, fgues -1}
4.25. IGNITION 3YSTEM. (See fgure 4-5.1
1. Berpove four flliscer wead serews which ariach ne
high tansion cable gutler plate co the rear side of the
23
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Claep [0, Washer

Druce 11, Seres

Screw 12. Tubs assembiy
Cucler pebe asserzbly 13, Clamp

MNut 14. Elbow
Washer 15, Mug

Serew 16, Washer
Healer 17. Bracke:

tut

Figure 4-F. Heoler, Brackefs and Ducts
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Seclion IV
Paragraphs 4-4%d to 4-43c

Figura 4-13. Removing Left Side

and lift it straight up ever the oil pump suction tube. (See
frgmre 4-£3.)

d. Remove the sump gaskee (27) from the flange to
which it adheres. ]

e. Slide che plate {29} off the accessory case drain tube.
Remove the " O ring packing {28).

MNote
Pares indicated by index numbers 16 through
3. 20 in figure 4-14 will be removed at a larer

seage. .
4.47. SHRQUD LOWER REAR PANELS. Remove the
two filister head screws which aoach the fower rear
panels to the upper rear panels and the screw which at-
taches ¢he two lower panels where they overlap zt the
center; chen slide oue both lower panels {13, figure 1-2
and epposire).
4.43, OIL SUMP AIDAPTER. (See figure 4-156.)

a. Loosen the square head plug {13} slighely to facili-
tare removal later.

b. Loosen the oil pressure zelief valve cap (9} slighdy.

. Detach the sump adaprer (1%}, by removing four
cotter pins {1} from castle outs (2} inside the casting
cavizy and unscrewing those four nuts, chen removing two
sers of attaching pars (3, 4, 5) and six sets of parts (6, 7,
B) from crankease studs.

d. Lift off the adapeer assembly, and steip off the three
short and two.long gaskets (16, 17, 18). hake sure thac
no gasket material remains across the crankease pacting
Lioe.

Quter Exhaust Manifald Jackel

. Hote
Parts indicated by index numbers 9 through 14
in figure 4-16 will be removed at a later stage.

4-44. PRELIMINARY CYLINDER WORK.
{See fipure 4-17.}

a. Remove three sets of atcaching paris from each push-
rod housing flange (1).

b. (See figure 4-19.) The springs {1, 2, 3) which con-
pect the lower inter head baffles and the lower ends of
inter cylinder baffies together and to the shroud to front
cylinder baffles are now ahove the cylinders. Derach and
remove these only. Do not remove springs indicared by
index numbers 4, 5 or any higher numbers at this stage.

c. Loosen 2nd uascrew four boriom side nut locks, then
four Aanged nuts {now oo top) from artaching studs and
through bolrs at each cylinder base flange.

4.45, INSTALLATION OF FRONT CRANKCASE
SUPPORT. {See fignre 4-17.}

a. Insert the suppert assembly {2} between the crank-
case and the engine cradle somewhat ahead of the illus-
teaced positicn, and hook the welded clip over on2 rail,
15 showo, Skide the clainp (3) over the oche: rail.

b. Back out the jack screw (4) undil the bartom side of
the swivel [5) is flush with che toes of e beam Ranges.
Slide the beam into the illuserated position, and run che
jack screw dowa so that the hole in the swivel passes over
the long sted in che left crankease casting-

¢. Tighten the two screws which lock the cdlamp {3) to
the bed.

31
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1. Plug . 7. Thermocauple lead 13. Mur 19. Plug 25, Suid
z. Engine aif gauge 3. Thermocouple 14, Washer 20, Gasker 26, €l semp
1. Circdlip 9. Theraoswitch [5. “Washer 21 Pleg 27 Gasker
4. Svpprort bracker ro. Mug 14, Cannectoe 22, Bushing 28. Packing
5, mfut Ll Washer 7. Plug 23 Seud 2. Plare
G. Support uks 12 Washer ig Plug 24, Swmad 30, Gasker
Figure 4-14. Exploded View of Ol Sump and Ol Gavge
Legend for Figure 4-T6

1. Catier pin 7. Washer il Pleg

ERITH 5 Waches 14, Gatke:

i P @, Relizf vzlve cap 15. (hl tump adaprer

4. Washer L. Gasket 16, Gasket

5. N&asher 11, Reliel wzlve spoing 17. Gasker

G. Paut 12. Rehef vaive plecger iB. Gasker



&

Figure 4-148.
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|7 2 I

Qil Sump Adoprer Assembly

Section
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Sectien IV
Paragraphs 4-453d {0 4-47

7. O. 38G2-3%-3

. Pushrod housing flange
Crankcase front support
. Clamp Block

. Jack screw

. Swivel block

Figure 4-17.

4. Loosen the two froni packette mounting belt nuts
(6 and 7) as far as possible without beginning o diszn-
gapge them. From 1/2 10 1 inch mount boss clearance from
the adapters (B) is preferable.

e. Tightea the jack screw (4) until the swivel {5) isin
contect with the crankease. lostall on the long case stud,
cver the swivel, a pipe spacer, a plain washer and a put
o), and tighten the nut.

. CAUTION $

Poginatha

Do not remove the front mount bolts or nuts
while the packette is inverted. The crankcase
scud to which the support swivel is attached is
aot designed to supporc maore than the crank-
case.

g4, ACCESSORY CASE ASSEMBLY.

2. Loosen slightly the accessory case oit drain cube (10,
fgure 4-17) and the oil fileer (8, Agure 1-1) o facilicar:
chesr remowal ac a later seage.

b. Remove one shark and theee long special lszx head
corzws which atrach the accessory case o the barrem edge
af the crankcase rezr sucface. These are located hesween

34

G. Mot

7. Mut .

4. Engine stand adapier
0. Pipe spacer, washer, nue
0, Qil drain tube

Eron! Crankcuse Sepperi Instoiled on Engine Cradle

the erankcase ends of the rear mounc brackets visible ar
the bottom of figure 4-17.

c. Turn the engine cradie over so that the crankcase
will be upright, (Refer to paragraph 4-9.)

d. Detach and remove the goveense oi! drain adapier
{16, figure 1-2} and its gasket from the accessoery case.

c. Inside the opening wacovered in the preceding step
and inside the magaeto pilor opening ro the right of it
il be found ewo hex head screws secuced by tab washers.
Bend down the tabs, and back oot the screws.

f. Remove the long hex head bolc and washers above
the magnete mount pad to complete the detachment of
the accessory case. )

g. Tap cthe side of the zrezssory case, if necessary, with
a rawhide maller to hreak loose the gasket. Tilt the top of
the case to the rear, znd [ower it clear of the cemshale gear,

447, SHROUD TOP AND UPPER REAR PANELS.
“See fpnre 3-18.) Tne brace rods and atraching parts {2,
3, 41 and the rear pans! adapters and aetacking pacts )
thrgugh 11 and opposite) were tesroved earlier. The
sheaud to rear cybinder bafles (49 and 53] may rEmain
o che cylinders. The-shrocd divider 35] will remain an
the crankease. Detach the wpper rear panels from the
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Saction |V
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P
oD oto

. Felt packing ring

Mut

W asher
Rad
Screw

. MNut

. Brace angle
. Screw

. Screw

Washer
Adaprer
e
Screw
Wather

. Srrew
. Bat

. Screw

. M

. Screw
. Washer

20
2z,
2%
24.
23,
20.
27
2B,
3.
3.
ar.
3z
33

34,
35.
203
37
38.
an,

Figure 4-18.

Nur serip

Muz serip

Mee sirep

Muz

Ecrew

Washer

Mue sirip

aug

Serew

Mut

Screw

Wizsher

Sheoud tnp panel aad access dodrs
assembly

Grommer

Right upper szar pane:
Screw

PeH

Screer assembly

ot

S0
51.
52,
53.
54,
, "Washer
40,

. Sorew

. Washer

, Wfasher

. Heok angle

. Hiver

. Wearherstrip webbing

. Left uppes rear panel

7. River

_ Laich togele and bail assembly
 Sheowd 1o Moo 1 eylirder baffie

assembly

Screw

Mot

Bo 2 oplinder dmake shde bzfle
Sheoud o Mo, 2 cplindes baffle
MNut

Sheaud divider

Shroud Top gnd Upper Rear Panels

35
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. Baffle spring
. Baffle spring
Baffle spring
Baffle spring
. Baffle spring bafle

. Shrovd w Noo 2 gylinder Baffle Li. Baflle spring

. Baffte spring

assemybly
2. Baffle spring

= R

-

8. Shroud  Nao.

19, Mo, 2 cplinder  exhaust

1 cylinder bafle i3, Shroud 1o Mo, 5 cylinde: batfle
14, Tah =asher
15. Baffle spring
side head b Teeer barrel baffle
17. Bafle spring
1B, Inter head baflle

12, Shrowd o Mo, ¢ cylinder baffle

Figure 4-1%. Cylinder Boffles and Springs

bufles by removing screws and specd nurs (15, 16, 17, 18)
and from the tep panel by removiag 16 Ollisier head
soepms and lock wathers (19, 200, two curved nue seeips
§23% and rwo angle strips {21, 22). The cage oues {24)
may remain an the nug sirips if in good condition. Take
v the upper rear panels {33, 46}, Discard che grommer
{243, and decach the blower inlet screen {38}, If the fele
Llerwer seal ring {1} adheres o the lefr panel discard ir.
Huok angles (43) need nor be decached from che upper
rear panels To derach the top parel, remove four screws
.nd washers (31, 32} ac the rear side of che inzke mani-
fold, 14 serews and washers (23, 24) and rwo soip and
cige nat wssemblies (27, 28) ac the frone end and three
sorgws end cagr nuis (29, 30) wlong the ceneer line, Tils
= front end up, tnd slide cke 1op panel o che rear 2o
clear the manifold stads, then lift off the cp panel and

acress doars assamby.

[

4

4-48. CYLINDER BAFFLES AND SPRINGS.
(Sec figure 4.19.)

2. Drerach springs (4, 3} or the left side to release che
Nao. 2 cylioder baffle {3), 2nd remove it; then disconnect
springs {4} on the right side to detach the No. 1 cylinder
baflde (8).

b. Remeve the short spriag (&) above No. 2 cylinder
to detzch the small baifle (10}, aod slide it owt from irs
positton berween No. 2 and 4 cylinder heads,

. Detach springs {11} from shroud o froor cylinder
hafles {12, 13) and From the front inter bharrel baffes
on each side. The sprizgs illuscrated helow these should
have been removed earisr [paragragh 4-44, scep "B} s0
that che frone baffies will not interfere wich removal of che
panel and housing assembly o which they remain ac-

tached.



1. 0. 38G2-39-3

Figure 4-20. Liiting Off Assemhly of Fan Qude!
Housing and Shrovd Front Panel

4.49, FAWN OUTLET HOUSING AND SHROUD
FRONT PANEL. (See figure 4-20.) :

a. Loosen the two hose clamps which hold the Bexible
duet (6, Agure 1-3) to the crankease heafer air valve and
to the shroud to MNo. 5 cylinder baffle. Remove the duct
and clamps. -

b. Remove the two front mount bolts and nuts. If the
fan outlet housing mount bosses are not 1/2 inch or more
ahove the stand adapters, raise the froat end of the pack-
etre with the jack screw of che crankcase front sapport
assembly.

¢ Remove seven nuts and washers which attach the fan
outler housing to crankcase studs. Two men will be re-
quired to lifs off the housing and panel assembly. Store
it in such a position as to avoid bending the panel.

4-50. INDUCTION SYSTEM, {See figure 1-3.)
-2« . Lapsen 2l hose connecror clamp screws, and push
all hose connestars ourward until clear of the manifoid.

b, Remove four sers of intake manifold artaching outs
and washers and life off the manifold casting (4.

c. From each of the aluminun Hanges which hold down
the six intake mehes remove two hex head screws and lock
wasiters. The ewo tab washers (14, figure 4-19) will be re-
moved in the same operation. Lift off the intake tubes (3.

| caumioN 1

The soft alumioum tubes must be lifted out of
cylinde: pocts without cocking to prevest distor
o of their bottom ends and scuffing of che
ports.

4-51, INTER HEADD AND INTER BARREL BAFFLES

{See fgnref-19.)
a. Detach ewo springs {13) on each side from adjarent
inter hexd 1nd inter bareel baffies.

Section IV
Paragrophs 4-4% to 4.52d

b. Lift out ewo inter barrel baffles (16) on each side.

¢ Use a stiff wire hook o lifr the upper end hoak of
each vertical spring {17), in i, until the spring hook
can be passed dawn through the Jarger hole in the upper
incer head tafie, Lift off each of these bafles when de
tached.

d. Ia the same manner as in the preceding stef, detach
the lower inter head baffles, and remove then

e. If the vertical springs are difficult to remove leave
them in place until the cylinders are taken off.
4.52. CRANKCASE HEATER AIR VALYE AND

FRONT OIL PRESSURE VALVE.
(See fgure 4-21.)

a. Pull out the upper cotrer pin {1) and the upper flat
head pin {2).

b. Swing back the spring link {3) clear of the lever.

c Remove attaching parts {4, 5} from %o studs, and
lifr off the air valve assembly {6). Peel off all parts of the
gasket (7).

d. Remove two nuts (B) and washers {9). Slide the
oil pressure valve assembly (10) off the case studs, and

peel off its gasket (11].

1 5 it 1

1. Carner zin 1. Gaswet

2. Pin A, Mut

2. Spring linx Ly, Washeds

4. Nul v kil pressure valve assembly
5. Washers 1i. Gaskel

&. Air walve assembly

Figure 4-21. Removal of Cronkcose Heater Air
Volve ond Qil Pressure Valve

Ir
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4-33. CYLINDERS.

a. Unscrew all six spark pilugs.

b. Turn the crankshafr until any piston is at tap dead
center with both valves completely closed (T.D.C. com-
pression stroke). (A right banded operator will find ic
easier to start with either MNo. 1 or No. 6 cylinder and
proceed in such an order ¢hat the Jeft side of the cylinder
being removed is exposed.)

¢. Having positioned the ficst piston, as in the preced-
ing step, rémeove the remaining four base nuts {row on
top) ro deeach the base flange of the cylinder containing
chat pisten. _

d. Cradie the derached cylinder in one arm, and wish-
draw it straight ourward. Catch the piston in the other
hand as the cylinder skire cleacs ic, and lower iv genaly
until it reses on the crankcase chamifer, [See flpure 4-22.}
Keep the pushrods in place in cheie howsings uotil che
cyiinder is kaid dowa, :

e. Immediately 2feer layving down each cylinder, push
out the pin of the exposed piston until it clears the con-
recting rod bushing, and remove che pisron assembly,
Push the pin back into place, ana lay the piston wich its
cvlinder. Do net drap the connecing red end.

. When all cylinders hive bezn removed a5 in the pre-
ceding steps, pull out the pushrods, Stare the cyfinder and
piston assembiies so as to prevesve their relzdonship.

Mote

[f 2 piston pic canooc be pushed our easily by
hand, use 2 fiber driff ard hammer to eap it our,

Ja

Figure 4-22. Remaoving Cylinder Assembly

supporting the piston sidewise against the blows,

or — preferably — heat the piston head with 2

steam jet or by pouring hot oil over it to expand

the pin hele.
454 TIMING GEARS. Cur and remove the lockwires,
and remove the four screws which areach the large gear
to the rear Hange of the camshaft. Take off the gear.
Similarly detach the smali gear from che rear end of the
cranicshaft. IF it is difficubr to remove, screw two bolts into
the tapped puller holes in the gear web, and righten them
evenly to push the gear from che shaft,

4-35. CRANKCASE AND SHAFTS. (See fgure 4-23.)
a. Petach the shroud divider (56, fgure 4-18) and the
[ifting eve {11} from che crankease upper parting flanges.
b. Turn the engine bed 90 degrees so that che righr side
{Mo. 1, 3, 5 cplinders) 15 oo wop.

¢. Remove the four nuts and tock washers and che rear
moune tod {13, 14, 15} feom the rear mouae brackets.

d. Derach the righe rear mownt bracker {21) from che
stand, Remove its arcaching paris (16 through 209 in
nwrerical order, and [if1 off the bracket.

€. Tap our the eight crankease chrough boles {25], us-
ing 2 smaller bale or prefecably a brass drift, Remove the
four remainicg nues and spacers (22, 23, 24).

f. Remove all arcaching nues, washers and bolts (26
ehrough 34} fram the crankease epper and [ower parting
flanges.

£ Tnsezll wsed cvlinder base packings io reiain righs
side valve lifrers. (Ser fgure 8-13.)
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. Washer

. Washer

. Pushrod housing flange

Gasket
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Figure 4-27.

. Bala

. Bale

. MU

. Washer

. Washer

5, Sorew

. Dolt

7. Thrust washer swicth pin

. Thrus: =asher siaticul pin-
35
40,
il.

42

Thrusi piug
Frant main-ikzust bearing

Inteemediate and rear main beiriags

Plug

Gasker

Spring

Hait

Corer pin

Mue

Magnen drive gear support

Crankease Assembly
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Section IV

. Stad
30, Srud
. Swod
. Siud
. Srud
L Suad
. Sand
. Sazd
. Sind
. Siod
. Siud
. Dl‘}“'fa‘

. Right crankease

Lefr rear mouns bracket

. flue
. Pleg
. Sqad
. Swd
. Sowd

Sl

. Donel

Lef crankease
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Sethion |V
Paragraphs 4-55h to 4-53e

h. Before removing the righe crankease, ruen ihe
crankshafr o suck a posicion chat the upper connecting
rods in che No. 3 and § ¢plinder holes can ke placed in
the verrical posiion aod will remain there withour rowech-
ing che case. During the nexe step 2 second person should
grasp the Mo, 1 rod as soon a5 che righe case is lifred high
encugh ro reach under and should keep it from dropping
againse the [eft case parting flange.

i. Lift eff the righr crankcase (61), and store i, open
side upward.

j- Rorate the two complets thrust washers watil the
mins are on rop; then life off the halves with ping (37).
Rotace the plain halves {38} uncil they are on top, and
remove them. :

k. Lift our che cheast plug (32).

I Lifr our the camshafr, then the crankshafr and rods
assembly, and seore chem on suitabie racks.

ar. Derach the left rear moune bracket from its stand
adapeer and rhe freat supporr swivel from the Jong crank-
case stud, and place the [efr crankcase on the work benci,
open side up.

a. Remove araching parts identical 1o index numbers
19 and 20 from the lefr rear mount bracker ariaching
stud, and take off the bracket. Store the lefi crankcase,
open side up.

a. From each crankease subassembly lift our the six
hydraulic valve liftees, and store them in a suitable rack.

4-5&. DISASSEMELY OF SUBASSEMBLIES.

4.57. CRANEKCASE. (5ee Fipure 4.21.)

a. Push the plain end of gach bearing insert (40, 41} in
cach crankease easting untif the tang end rises far encugh
to grip; then liét our all bearings, and discard them.

b. From the right crankease (51) vnscrew che plug

{42}, Discard the gasker {43), and tiie the case unril the
spring {44} and bal! (45) drop out, Siore these valve
paris egether in a small concainer.

o With Allen wreaches unsccew the pipe plug (643
and the plug {63} from iifuscraced jocations. Similarly
remove a pipe plug (oot illustrzeed} from che bottom end
of the ofl feed hale to the front oil pressure vabve ia the
right crankease,

Moie

D¢ nor remove the magnere gear suppore {48)

or iz ataching pares (44, 47), Do not remave

any of the seuds or dowels from either casting.
4-58. FAN INLET AND GEAR HOUSING ASSEM-
BLY. (§z¢ frgare §-24.3 The drain pilug {1) 2nd the oil
gauge and ail filler parts (2 chrough 20) were removed
during the dismandling eperation. The hracker (21) for
the gii filler and gauge support clamps is attached to the
fan outler housing. The parts remaining on the subas
sembly may be removed in the {ellowing manner.

a. Lise an open end wrench on the hex beiow the [ower
cup of the air flter {22) to loosen the pipe theead, and
unscrew the filter. Unscrew the streer elbow (23} from
the inlet and gear housing.

b. Remove attaching paits {24, 25, 26) around che four
generator pad covers, if installed, and remove the covers
{27} and their gaskers (28).

. Remave the attaching parts, center cover and gasker
{29 through 33).

d. Remove awaching parts, cover and gaskee (34
through 38).° ' '

e. Remove (2 nues, lock washers and plain washers
from seuds inside ¢he four genecator mounring Banges a:

the front of the assembly and the single group of ateach-
ing parts from the seud berween the two botrom Hanges.

la
[

S
Legend for Figure 4-24

i. Plug 21 Beracker il. Bearing

1. CHl gavge 22 Air Fileer 2 Brrew

1. Circlip 13, Elbow 431 Ahemacar driver pear

1. Qe fiiler cap 4. MNue {4 Gencratar drivee gear

5, Mut 25. Washer 44, Bearing

£, Washes 28, Washer 4. Genzraras drive pear

1, Strew 21, Cover 47, Aliernacar driven gzar

£ Clamp 28 Gasker 58 Retzining, ning

o Hose 29, Mar 47 Reiainizg ring

1G. Cl Filtze cobe sssembly 30, asher SU. Seal

Cu N 3L “Washer 50, 5=l

12, Washer 3. Gear hcusing cover 52 Cunnevios

13 Serew 23 Gasksar %3, Gear vase housing

4. Clamg 3, M 340 Cover pizie

1% ™or 35, WEashser 9. % rew

15 Washer 34, Warher 0. LH. fur onienr sloeld z<sambly

7 Berew 37 O fidier hiale vaver 3. RH. far inler shield assembiy

13, Clamp 5. Gasker 5R. Fan inie: and pear Bocsing

15, Mur 32 Berzining ring

4 4. Cezpling flange rsccmbly

Suppocr (ahe
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Fan inlet and Gear Heusing

Figure £-24.
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Section iV
Paregraphs 4-58F fo 4-59

f. Turn the assenbly, frone side downward, helding the
two castings together; then [ife off the inler zod gear
bousing (58) and driver gear assembly.

g Use Truare No. 6 or No. 26 pliers to expand and
remove the extecnal retaining ring (39} from the driver
gear shafe graove. Lift off the coupling driven flange as.
sembly (40); then Jay the casting rear side down, and life
cut the driver gear assembly (41, 42, 43, 44).

h. Lift out of the gear case housing three gears (446)
end one gear {47), each with ewo ball bearings (45)
pressed on.

i.- With Truare No. 5 or Ne. 25 pliers, compress and
withdraw four retzining rings {48}, and remove two re-
taining rings (49 with Truare No. 7 pliers.

J- With cuirable dreifes drive or press four oi] seals {51)

from the gear case housing and one seal {50) from the
fan outler and gear housing.
k. Remoave the cover plate (54}

Mote

o nat remave the fan inler shields (56, 57},
unless they are damaged. if the screws must be
removed it is preferable o pull them intace,
rather than grinding off the heads, since rhat
will permit installation of [arger drive screws at
the same locations for replacement.
4.5, FLYYWHEEL AND FAN ASSEMBLY. D nor dis.
assemble the assembly of fywheel, fan and ring gear.
¢ Befer to Section W11 for ring gear replacement. } The fiy-
wheel and fan zre dynamically balanced afrer assembly,
The small balancing weights muse not be distorbed.

.. Cianrp 4. Fileae elemzne
i Hise 5. Groshel
ioFuroe n. Soreas

Figure 4-25,

47

LCarburetar

TN Lo, Gasker
L Rlur sirip 1L Arr filier housing assembly

@ Adapter assemly

Afr Filter and Adepler
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Paragraphs 4-60 to 4-61f

1. Prebeat and mixing valve housing 1. Screw 2. Mur
2. Screw Ii. Washer 21, Washer
3. Washer - 12. Hoe air valve vane 22. Solenoid bracket
4. Waisher 13, Screw 23, Fin
5. Bimeral spirai 14, Wrasher -24. Selenoid c¢cupling
G. Screw 15. Mixing valve vane 25. Salenoid
7. Wisher 15, Mixing valve shaft 26, Screw
8 Wisher . 7. Tyur 27. Washer
a, Mixing valve adfustment plate aisem- 19, Washer 28, Hoz air valve vane
- By 19, Wrasher 29, Pin
an. Air bearer shee off shafr

Figure 4-26. Preheat and Mixing Valve Assembly

4.30. AIR FILTER AND ADAPTER ASSEMBLY.
{See figure 4.25.)

a. If still attached to the breather tube oo the bottom
of the Alter housing {11), remove the two clamps 1)
and discard rhe hose connector (2}

b. Remove six screws (3], and withdraw the filcer ele-
ment (4], Discard ics gaskee (5). Take necessary pre-
cautions to prevent damage 1o the fleer during storage.

c. Remove four screws (63 and the two assemblies of
speed nuz (7) and nut serip (8) inside the housing o de-
tach the adap:er assermbly (9). Driscard its gasker [ 18},

451, PREHEAT AND MIXING VALYVE
ASSEMBLY. (See figure 4-26.)

a. Clamp the howsing (1) kightdy berween alemimen:
shielded vise faws, or otherwise support it in an uprigh[
pasieion.

b, REemove 2 screw and lock washer {2, 3) from the
upper end of the shafr {15], and lifc off the plain washer
(4. Carefully pry the cucer end Joop af the bimetal spiral

{(5) upward and off the pin attached to the adjustment
plate {9), simultaneously raising the inner end of the
spital from the shaft slot {which may have to be spread
slighty to prevent binding, but oot more than necessary)
and taking care to avoid bending the pin. Lift off the
spiral, and store it in a safe place.

¢. Back out the twe clamping screws (6} and remove
washers {7, 8). Lift off the adjusting plate (9},

d. Remove arraching pares {10, I1j and the smaller
butrecfly valve {12} from the shzfr (16} in the fower
vatve barrel. Similarly remove the larger valve (13) from
the shafz inside the upper barrel, and Hift oue che shaft.

e. Remove two sers of atcaching pares (17, i3] and take
off the solenoid and bracker assembly. Removal of the
bracke: (22) from che solenoid (25} is oprioral. Do not
cemave the coupaing (24] of its cesaining fin (23} from
the solenoid shafr.

f. Remove attaching peres (26, 27) and ke che sole-
noid operated wvalve (28) from its shafc far inside the
lower baresl, Withdraw the shaf: and min assembly (29,
36). Do oot remowve the pin

§3
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Section I¥
Paragraphs 4-62 lo 4-&4

. Gavernor drive gear
. Catree pin

Pin

Beir

. Washer

Washer

. Gasker
. Screw
, Washer

PO E s

Figure 4-27.

452 GOVEﬁNDR DRIVE AND GIL PRESSURE
VALVE. (5ee figure §-27.)

a. Withdraw the gear {1} from the adapter,

b. Remove the cocter pin {2} and che Hac bead pin {3}
fraom the lever. Disengage the spring link on the pressure
valve stem from the lever fork; then detach the valve
assembly by removing two screws and washess (4, 3, 6).
annd remove the valve (7] and its gasker (8).

c. Hold the burterily valve {14} shur wich the Jevec
while its acraching screws and washers {12, 13) are re
maved: then withdraw the burrerfly and the shaft and
iever assembly. Discard ewo "0 1ings (16).

d. Unscrew the pipe pluag {19} to pecmit Aushing of
cie oil passages.

MHote
11 is not necessary @ remoave the fever {11} from
the burtecfly valve shafy, ualess goe parr is dam-
aged and the other serviceable. Leaving these
parts assembled will simalify ceassemnbly of the

gfﬂ 1.

OH] pressure valve assembly

i1. Hae aic valve lever
12, Screw

13, Washer

t4. Hor aic buererfly waive
15, Burerfly vaive shafr
15, Packing

17. Bresther bushing

i%. Adaprer assembly

t9. Plug

Govermnor Adapter and Of FPresswe Yolve Assembly

4.63. FUEL PUMP AND DRIVE. (See figure §-25.)
2. Unscrew the elbow (1} from the pump oatdler port.
b. Remaove agtaching paces (2, 3, 4}, and withdraw the

pump (5} from the adapter studs. Peel off i1s gasket {6).
¢. With Tnearc piiers, expand and remove the retain-

ing ring (7).

d. Withdraw the drive gear (8} from the adaprer,
and push the shaft (9} out through the oil szal to the rear.

e With a suicahle puller, remove the sceel cased oil
seal from che rear end of the adapier bore. In the absence
of 2 special seal puller chis can he done by drilling and
tapping two opposite boles For Mo, 8-32 screws in the
fiange of the seal case and turning into them rwo sccews

whose heads are supporied on s bridge piate driiled 1o

match che tapped case holes and wich a slide hammer ac-

tached ta a tapped hole centered in the hridge plate.

.04, SHROUD SHUTTERS, o nat remove the bellows
asseanbly or ies linkage from the lef: side shurcer, Thaese
pures should be temoved only by repsic personoel when
replacemenes are fuund necessary.
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L. Elbow . 5. Fuel pump

2 MNur . . G. Gasker

3, “Washer 7. Retaining ring
4. Washer

Secion IV
Parographs 4-43 to 4-67e

§. Hand crank and fuel pump drive gear

¢, Hand crank and Fuel pump shaft

1. Hand crank and fuel pump adaprer
assembly ’

Figure 4-28. Fue! Pump and Drive Assembly

4-65. QL SUMP ASSEMBLY. (See figure 4-14.)
a. Loosen aand unscrew the fared ebe connector {16).
b. With Allen wrenches, loosen and voscrew the two
pipe plugs {17, 18).
g Lossen and unscrew the square head fanged plug
{19). Remove and discard its gasker (20).
d. Remove and discard the packing (28) io the con-
nection plate bore grocve,

Mote
Linless the Hubbard plug £21) is loose, do not
remote it Do nat remove the bushing {22} un-
less it 35 damaged. Do not remove any of the
studs {23, 24, 25].

4.66. O1L SUMP ADAPTER ASSEMBLY.
{See figure 4-16.)

& Unscrew the oil pressure relief valve cap (9] br will
be forced ourward vigerously by the spring when i
thread is disengaged. Do oot allow it to drop. Remove
frem the plug and discard the gaskes {10},

b. Turn the adapter, left side up, and the spring {11}
and flunger (£2) will fall into the hand. Do noc drap the
plunger. Store the cap, spring and plunger rogether in o
sirall concziner,

¢. Unscrew the square head fanged plug (13) znd dis-
card its gasket {14} i
4-67. ACCESSORY CASE ASSEMBLY. (See figure
4-29.) The case (21) may be clamped lightly between
aluminum shielded vise jaws or laid flat on the work
beach for the following operations, as preferced, TE taid
on the bench, start disassembly with the open front side
down.

a. Enscrew and Hft the oil flter {noe illustrated ) owt
of the housing (7).

b. Remove three secs of attaching boles and washers
(1,2, 3) and four sets of puts and washers {4, 5, &1 o de-
tach the housing (7). Take off the housing and its gasket
(8).

c. Unscrew the oil drain nthe {9), and slide it off the
suction tube {12, Remove and discard s copper-ashestos
gaskec (10],

4. Turn the case over, and remove lockwice from two
balts {11). Unserew these bolis 1o detach the suctiace febe
{12). In order to withdraw the tube from the case bottom
ppening it will be necessary 10 wro it tor the illuscrated
lower) pasition and swing the tube gut of line abowar 30
degrees so that the fange will pass. Remove and discard
the eubre gasker (13}

e. Tucn the case up on edge, and remove pump attach-

45



Section IV
Paragraphs 4-67f to 4-6%e

Figure 4-29,

ing parts (14, 15} from the rear side, then lay it open
side up, on the bench, and remove the last pump housing
attaching bolt and washer (16, 17).

f. Turn the case, open side down, holding the pump
housing {18) in the hand, and carefully work the housing
downaward eatil it is free of the fwo case dowels, Keep

the two impelless in the pump housing as ic is lowered

and lzy the assembly on the bench.

g. Do not remove the pressed-in ail filler peck from the
accessory case. Store the case so as to protect the neck From
contact with other paiis.

. Litt the driven impeller (19} from the pump hous-
inpg bushing; then invert the housing, and catch the driver
impeller (20} ip the orhes hand.

{68, SHROUD FRONT PAMNEL AND BAFFLES, Fe-
mone the sheer metal screws and fat speed nurs and the
Allister head screws and lock washers which attach the
front baffles co the front panct and the panel and bailies
o the horizontal rib of the fan outlet housing, Take off
the hafles. Remove the rear row of hex nuts finside}, AL
listet bead serews and fock washees (heads ourside}
acound the upper helf of che outlec housing 10 detach
the curved dange af the froat panei and the atl fller tubse

b
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Beh
Wrasher
Wrasher
Nt
Washe:
“Washer
Tachome:er and oil screen houesing
Gasket
9. Aceessory case oil drain rube
1. Gasket
1. Bol )
12. Ol pump suction twbe assembly
15 Gasket
14. Bale
15. Washer
16. Bol:
17. Washer
18. 0il pemp housing assembly
19. Oil pump driven impeller
20, Oil pump driver impelle
21 Agcessory czse

- =

Accessory Cose Assembliy

bracker {21, figure 4-24). Lift off the panel assembly, and
remove the exhaust jacket adapeer (flanged short wube)
under its lefe side.
£.69. FAN OUTLET HOUSING ASSEMBLY.

{See figure 4-30.)

a. Remove and discard two “O™ rings (1) from che
small counterbores.

b. Turn the housing, front side up on the beach, and
remove the row of nuts {ioside}, lock washers and fl-
lister head screws (2, 3, 4} which attach the upper turn-
ing vane assembly (5} Lift out the vane assembly.

¢. Remove rwo sets of nues, lock washers and flliscer
head screws {6, 7, B) from the furward holes of cthe lawer
turning vane end plate, and remove 1wo Ellister head
screws and lack washers from the vpiucned Hange of che
ol cooler tuening vane assembly (13).

d. Tutn the housing cver. Remove the third set of at-
saching parrs (6, 7, §) from the lower turning vaoe end
plate and iwo fillister head screws and lock washers which
ateach the small, upruened fange of the guter vane o the
rear side of the hausing. Lifc the housing left side, and
remave the lower [uming vane assembly (2}

e Remowe three sets of awaching pares {19, 11, 12) and
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7. Washer 13
3. Screw 4.
%, Lower Turning vane assemibly 15.
10, Mo 14
15, Washer 7.
12, Surew

Figure £-30.

Fan Cutet Housing Assembly

Sactlon IV

Qil coalee tuenicg vans assembly

Fleg

Fan cuile
Elbow
Qil pressure EIage€ eagiae ual

| mousing studding zzeembly
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. Eurew
. Washer

. Serew
. Washer
Lever

B Dy b e g e

Hor aie outlet valee

Butterfly walve shalt
. Ciznkease heater gutle walve body

Figure 4-31. Crankcose Heoler Air Yalve Assembly .

the il cooler turning vane assembly {13.}.

f. [n order to permit thorough Bushing of housing ol
holes, loosen with an Allen wrench and unscrew the pipe
plug {14}. .
4.70. INDUCTION SYSTEM ASSEMBLY.

a. Slide off the two hose clamps, then the hose con-

~nector feom each intake webe. i

b. Push up the fange on each intake tube, Remove and

discard the tabe seals; then remove the fanges.

4.71, CRANKCASE HEATER AR VALVE
ASSEMBLY, (See figure 4-31.}
a. Remove arcaching parts (1, 2}, and pull the vafve
{3} from the slotted shaft {7} inside the barrel.
b. Stide the sheft and lever assembly (4, 5, 6, 7} from

its beasings in the body (8). It is not necessary to remove
the [ever (&) from the shaft unless it is broken or woen

in the pin hole or uniess the shaft is so badly worn as -

obviously to require replacement.
472, OIL PRESSURE VALVES. (See figure 4-32.) Dis.
zssemble both the fronr and rear valve assemblies in the
following steps, and store the pzets of each in a small
con:ainer,

a. Pull ehe coteer pin {1}, and remove the far head pin
{2} from the stem to release the speing link (3).

b. Remove two sers of artaching parts (4, 3} frem
cvlinder studs, and lift off the cover and piston subas-
sembly, Peel off the gasket (6).

c. With Truare pliers, sprezd and remove rhe rerainer
ring (73 from che stem groove, while holding down the
cover {8) agaiost the spring {9). Release the cover and
remove itand che spring from che pisten {10).

d. Invert the cylinder {12} and tap it on 2 wood biock
o foree out the seal {01},

.73 CYLINDERS. (See figure 4-13.)

a. Pull fres che Sange (1), and pait from the c_v]:'r:der
asad the two pushzod hoosing assemblies, Poll off che re-
tziners (1) and the rubber ring seals {3) from the two

hovsings (4).

a8

R .

M
i

. Caver pin
Pin

. Spring link
Nut
Washer

. Gaske

. Bearzining risg

Figure 4-32. Ol

£, Cylinder crwar

9 Spring

1, O] pressure vzhve pHitan
11, i pressere vaive s2z21
12, 3:ud

13 O] pressure vslve ylinder

Fressure Valve Assembly
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1. Pushred bousing flanpe 0, Valve spring retainer key
2. Pushrod housing cegainer 0. Faen vaz

3. Packing [ Carer vabve spring

F] 12, Inner wvalve soriag

&

. Pushrnd houosiog il

5, Packieg ring 3. Dunec walve spring retainer
&. Hiker shalt 14. Exhawcst valve

7. Intake valve recker 15, letake valve

£ Exhaust valve rocker Ifi. Cylincder and head assembly

Figure 4-33. Cylinder Assembly

b. Remove the packing ring () from ¢he eylinder sharr
and save it Eor use as a rataicer fpa:agr:aph 4-55].

c. Shide cut the shaft (6) enough o clear both valve
rockers (7, 8}, Remove the twe rockers. and reeurn the
shafc o its ariginal position.

d. Place the valve support (pedestal} ina cylinder and
valve holding fixciere (oot Mo, |-2338). and lower the
open end of rhe cylinder cvers the valve suppore unil ihe
base fiange rests on the fizcure selidly. Swing the two
plute clamps over the buse Hunge and tighren clamp nues.

Section 1V
Paragraphs 4-73b lo 4-75d

e. Lse the vzlve spring COMpressor (ool Ne. [-2838)
to compress either set of valve springs by hookiag its
narrow end under the rocker shaft and bearing dewn on
the handle, If che stem keys (9) do not leasen suike the
compressor with a rawhide malles direccly over the roto
cap (10). The keys should fall apare far encugh o permit
removal when the springs and ot cap are depressed with-
out moving the valve stem. Do not depress the rote (29
further than necessary, because any upward motion of the
keys before they are removed may cause them to nick the
valve stem and bind the assembly.

} CAUTION 1}

The oto caps must not be cacked by the com-
- PrEsSOT S0 a5 t0 ecuch the valve stems, since they
will gouge stems, making them unserviceable.

{. While holding down the roror eap, as in the pre-
ceding step, fift ont the two keys (9); then release the
roto cap. Remove the compressor, and lift off the roto cap
{16, vueer and inner springs {11, 12} and retainer (137,

g. Disassemble parts from the second valve stem in the
smanner described in the preceding two steps (e, {); then
push out the rocker shafe {6). Release the fixture clamps,
and swing them back.

h. Life the cylindee assembiy by the valve stems, of
while holding them in place, and lay eylinder on irs side.

i Io turn, remove carefuily the two valves {14, 15)
from their guides, through barrel, and store with others.

j. Store the cylinder and head assembly on a suitabie
wooden rack, Spriags, retainers, Foto Laps aad keys may
be interchanged and, so, may be stored according Lo type.

4.74. PISTOMN ASSEMBLIES. Use the fingersara stand-
ard type of piston ring expanding toal to sprezd, in turn
the rings of all six pistons, and Fift them off, woeking
downwaed from che top rings, while the pistons stand up-
right. Do ot permit the ring ends to scracch the piston
iznds as they pass Over. Piston and pin assermhlizs should
be lefc imcact if they can be cleaned by a spray pracess
which does oor require separation of parts, however, ef
grit blasting of immersion in a carbon selvent hath will
be reguired, the pio assermblies should be stored in enacked
conralners or fack compariments 59 chac they may be
maced 2gain with che same pistois after cleaning.

4.7% CRANKSHAFL AND CONMNECTING ROIDS

ASSEMBLY. {Sse figure .34}

a. Supper the crankshaf: frone and rear journzls an
sorched 2 x 4 {och_wood blocks {on ecge) or an aeher
suitzble suppores.

b. Remowve cotter pi

. Hold each connecring rod, in furr, in the Most cen-
vgnlent position while the cap bole auts are aosened and
ran off. Wichdraw the rod and take the cap anc balis
+he crank pin. Place the rod with i[5 mating Gk

2 Remove and discasd all beating insers, Reas
lugsely the rods, caps, bolts and aurs, placing the posizion
aork numerals on the hole boises tppethet.

ns from ail connrecting rad bolts.

from

samble
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3
£

4. Pin renaining plate
5. Counterweight pin
&, Counterweight bushing

L. Qil seal spring
2. Crankskaft oil sea
3, Retaining eing

-

e. Lift the spring {1) out of the recess in the oil seal
{2} with a hook made of stiff wire or by spreading the
seal at the split far enough o grasp the spring, then work-
ing it out by hand. Unhook the spring end loops and sdve
the spring for a spare if it appears to be undamaged, Twist
and pull off the seal.

f. Wich Truarc internal retzining cing pliees compress
che pin and plate cetainiag rings (3) 2t both ends of each
bateom counterweight pin, and withdraw them. Remove
the retaining plates (4, if necessacy, wich the aid of a
ook, 2nd push eut the cwo bottam pins (3). Lo the same
manner remove the rop pin reczining rings, plares and
pins from each counterweight, and slide off the two
counterweights (7).

. Drill and cap a hole of suitable size (o accepe a
threaded slide bammer io the center of the Hubbasd plug

50
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10. Flywheel balt
11, Crankshafc

7. Crankshaft counterweight
H. Pluy
9. Dawel

Figure 4-34. Crankshaft Assembly

{8). Screw in the hammer stem and operate the shide
weight to pull che plug, This is necessary to permi
thorough removal of magnetic inspecoion marerial before
feassemhbly,

MNote
It 15 esseqtdal that crankshaf: counterweights be
idenrified as to the crankshafr and the blade on
which they were originally installed and as 1o
the side originally toward the fywhecl end so
they can be reinstalled-in their original positions
on the shaft. This is due co dpnamic balance re-
quirements. Do not remove the dowel {9), the
fiywheel boles (10) or the counteraeight busk-

ings {6).
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SECTION ¥
CLEANING

5-1. GEMERAL [NSTRUCTIONS,

MHote

Air Force personnel will follow procedures
specified and descsibed in T. O. 2R-1-84 in ail
instances in which such inseructions are appli-
cable. Adequate precautions fer personal protec-
tion will be taken, as direcred in afap]icab[e
technical orders. Refer to T. Q. 2R-1-84, and
other applicable technical orders and specifica-
tions for specific formula, mixing and applicable
procedures for cleaning compounds and opera-
rion ipstructions for washing machines, spray
booths, blasting cabinets and other cleaning
equipment. Refer to T. O. 2R-1-11 for corrosion
preventive procedures to be followed.-

5.2, MATERIALS AND PROCESSES. Wherever in this

section dry cleaning sclvent is mentioned use marerial con-
forming to Federal Specificacion P-3-661. Where instruc-
tions call for the use of mineral spirit, use Federal Speci-
fication TT-T-291 in tanks and spray booths. For inhib-
ired, mild aikzline cleaner use a warer solution of a' mild
alkaline powder containing 2 svirable inhibiring agent to
rerard its chemical actack on aluminum alloys. Suitable
marcerials for this purpose are in general vse in hot dip
tanks and are considered most effective when kept in the
temperature range of 82.22°C to 93.33°C (180°F 1o
2007}, The solution should be agitated vigorously and
continuously to permir saddsfactory cleaning without pro-
iong‘le'd immersion of parts. Caustic scripper selution may
be vsed as a hot bark for cleaning steel parts. It is made
up as a water salution of caustic soda (sodtum hydroxide)
according to the applicable Federal Specification. Carbon
solvent is a general term applied 10 a number of cresol
base liquids. References herein to such materiai and its
appiication shouid be undersiood o mean the sofvent and
method of application currently used for loosening ad-
hesive rarbon deposizs. Yapor condensation plans, using
reichioerhylene for degreasing and paint removal, may be
used as for similar pares of other engines when avarlable.
Pressure blasting of packeree parts should be vsed only ta
remove stubbura carben degosits. Machined secfaces must
be suizably proteceed from blaso grio If the vapec gri
process is employed, refer ic saecific cleaning insteucrions
in this section for permissible grades of blast grit. Sand
and coarse steel blas: grit shell not be employed. Use soft
grit {processed grain, fruic pics o shelis], whenever pos.
stble, in preferencs 1o more ahrasive materials.
5.3 REMOVAL OF CLEANING COMPQUMND RESI-
DUES. [mmediacely after soaking parts in a caustic oc
inhibited, mild alkaline bathk, cemowve all rrzces of the

alkali by spraying the parts with a jet of wet steam, if
passible, and by brushing vigorously with a mineral spirit
solvent. All alkaline rasidues must be removed from crev.
ices, recesses and holes, as well as from other surfaces, o
prevent the formation of a foaming emulsion ia the en-
gine lubricaring oil after reassembly. Remove carbon
solvenc liquid from engine parts and wash away loosened
carbon deposits by ushing or spraying and by beushing,
when necessary, with a mineral spirie solvent.

54, DRYING CLEANED PARTS. Use a jet of dry com-
pressed air to remove solvent liquid from parss after clean-
ing. All moisture must be removed from the air serezm by
suitable czaps in the air line to prevent corrosion of bare
steel.

5.5 CORROSION PREVIENTION, Afrer bare sceel
parts have been cleaned and dried, spray them with, or
dip in, corrosion preventive compound, Specification
MIL-C-4529, Tvpe 1, or a mixture of one pare Type [
compound and theee pacts engine lubricaring oil. Discard
and replace the mixrure whenever it becomes diluted by
carry-ovet of solvent liguid.

5-5. DANGEROUS CLEANING METHODS, Scraping,
abrasion with wire hrushes, sandpaper or abrasive cloth
and buffing with charged buffing wheels are dangerous
methods to use on soft metals swech as magnesiovm and
aluminum. Gouging with a scraper reduces the fatigue
rzsisrznce of a highly stressed pact and removal of mezl
by other named methods may render a part dimensionally
unserviceable. Do nat use serapers to clean pistoa ring
grooves, regardless of their design.

5-7. SPECIFIC CLEANING INSTRUCTIONS.

5.8, MAGNESIUM CASTINGS. Such paces may be
gleaned safely in alkaline solutions, which do not atcach
this metal. Removal of residues must be thorough, (Refer
te paragraph 5-3.) Degreasing may be accomplished wich
any nigh Hush paine petroleum solvent, sueh a5 dry clean-
ing sclvent, Specificarion P5-G61.

5.0, ALUMINUM ALLOY PARTS. Such parss may be
degreased by spraying with any Service Approved mineral
spicit salveat or with dry cleaning solvent or by brush
application aof the same liquids, Focrified miperal spicics
arz mere effeciive when the pacts are immersed in them
and allowed ro remain for a short me o permit solvent
action 0 loosen caked deposits. Use a Pain: brusk to re-
move lapsened material in che abseace of a high pressore
nozzle. Carbon deposies and gum (oil varnish) may be re-
moved mest easily by immersing these parts in a hot bach
af ar inhibited, mild alkaline cleaning -:{:u:npcund. Immer-
stgn time should be only as leng 2s nezcessary (o remove
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Paragrephs 5-10 1o 5-17

the deposits. Remove all traces of alkali as described in
paragraph 5-3. Carbon soivents should be empioyed only
when carhon deposits are too hard aad thick for removal
by other sotvents, Give special sctention (0 cleaning steds,
tapped holes and deiiled hales.

TABLE Il. LIGHT WEIGHT CASTING METALS

FPart Name Material
Pusheod housing Aange AJummum
Cylinder head .. oo A]u:mmurn
Ol pressure valve cylinder A[ummum
Valve rOCKAE COVED Loieeiiearecomeaeemeermrsmm e meton Aluminum
Tachoemeter and oil sereen housing ... Aluminum
Hand crank and fuet pump adapter PSRN {21 [ [
RSO 1131 1[4 T8 o1

Flywheel v t
LAleminem

Fio outler houstag ..o Atu-nmum
Fan inlet and gear housing ..o ........._..ﬁlum!num
il drain conoection plate...... CAleminuem
Cranlcase hot 2ir outlet valve body e Aluminuin
Flywhesl fam .o ceeeecvemwnneeas ...,‘_ﬂ.._.ﬁluminum
Flexibte coupling driving flange . ._.._.....,..Alum%num
Gear housing COYEET .o .....‘...,..Muminum
Gil pump housing TSRS S U T LT L
ACCESSOTY CAS8 e .Magnesium

Aluminum

Carhuretor to air Rleer adapted i
Inrake manifold e ._:’L[um!num
(il sump adapter ., . JAluminum

Right crankcase .o ..m...,.......ﬁlumfnum
Leftcrankease ... S 1.1 minum
PESEON oo eearmem e e rems e e mmnatasenn A lomEnIn
Prchear and mixing valve housing. ..Aluminum
Gaovernor adapter Mummun
Governor oil drain adapeer RSV OO 8 X1 s[4+ ]k 131

....... Ademinum

(Gear case housing ..o

TABLE IllsWROUGHT ALUMINUM ALLOY PARTS

Part Name

Iatake twbe accaching flange

Heat valve cover

Inmake tube

Governor adapter buzrerdly valve

Crapkczse hot aie auilet valve

Piston pin plug

il coclex

5.10. CYLINDERS. Prgractions applicable to both alu-
iwigum and sieel must be exercised in cleaning and szoTing
-hese assermblies. An inhibiced, mild alkaline cleaner may
Le used. If seulbazn deposits of rzchan remain on cplinder
hezds the areas affected may be vapor bfasted, using Mo,
s0 vapor Blasc grit. All mackined surfacesl mus: be pro-
recred from abrasive zccion during the blasting OpITRISE.
Vapor condensatica plants are nat recommended for
cleaning these parts because their extreme d?greasmg
Letion lezves ratban deposics harder and more difficalt o

TEIIVE,
<11, PISTONS, Chemical carbon solvents may be em-

sloved o loosen heavy carson deposizs. Pollowing im-
2o * f j
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mersion in a carbon salvenr bath, the piszens skootd be
flushed immediately with z mineral spicic and a paine
brush used eo remove loasened maresizl, Deposits which
cannot be [oosened in that manner may be removed by
soft grir biasting ar by vapor gric blasting, vsing Ne. 82
YVapor Blast grir, with appropriate blasting eguipmeat,
No. 80 grit is suitable for cleaning piston heads znd in-
teriors. 1t muse oot be applied 1o piston skics, ring
grooves or pin bores, These surfaces should not require
blasting, bu, if they are to be cleaned in this way, 2 much
finer ¥apor Blast grit must be employed 5o as 1o leave a
very smooth surface. INarrow strips of crocws clath ar
binder twine may be pulled threugh pisten ring grooves
to remove foosened deposits. Do nor beff piscons. Bhs-
celorarion of the metal need not be removed. Vapor con-
densation planes are not recommended for clezning these
parrs, becanse their exrreme degreasing acticn leaves car-
bon deposits harder and more difficeit to remove.

5.12, PEISTON PINS AND ROCKER SHAFTS. De-
grease these parts by brushing on a mineral spiriz or dey
cleaning solvent. Prior to magneric inspection polish the
steel bearing surfaces with crocus cloth moiscened with
kerosene, then with dry crocus cloch, preferably while the
pins are rotated ja a pelishing head or lathe coller.

5.13, VALVES. Afeer degreasing valves, inspect them and
discard any whose heed is warped excessively or which
has insufficient stock to permit refacing within specified
limits or whose stem is burned, scored, eroded or nicked.
{Refer to paragraph 7-33.) Carbon deposics may be
loosened by chemical carbon solvent accion or they may he
scraped off while the valve is rotated io a polishing head
or lathe collec. Apply crocus cloch moistened in mineral
spirit, and polish the stems wich dry crocus ¢foth.

5.14. CRANKSHAFT. All parts may be degzeased by
brushing or spraying with mineral spirit or dry cleaning
solvent, Pay pareicular arrention 1o theeads, oil hotes and
recesses, Before magnetic inspection, the crankpins, maio
journals and oil seal race must be smoothed wich erocus
cloth moistened in a mineral spiric and pa]ished wirh dry
crocus cloth. I possible, this should be accomplished
while the shaft is roeated in a high speed lathe {about
10¢ rpm). Do not remove cedmivm platiog oo the Ay
whee! mounting Axnge. Al gum (varnish) deposits mest
he remaved to permic reliable magneeic indications,

5.1%, PUSH RODS, YALYE ROCKZERS AND QOTHER
SMALL STEEL PARTS. Degrease these pares wich min-
ecal spirit, paying special attention ro removal of sludge
from all oif pasiages.

5-16. OIL SUMP. Scak heavy siucge deposits by filling
the sump with a mineral spiric solvent. Aérer che sump is
emptied, spray the interior wieh a high pressese nozzle
supplied with a mineral spint solven: or cry cleaning
solvent to remave loasened mazerial. 'f an alkiling ciean-
ing bath is emploved the instructiens in peeagraph 33
are applicable.

3-17. GEARS. Gears without bushings may be Freed of
hzed deposies by dmmersion in o caescc sirinping bak
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when ¢old solvents zre nor efectve. Bushings are dis-
colored by such treatment, hence bushed gears should be
cleaned by cther methods, such as spraying and/or brush-
ing with a mineral spirit solvent and brushing with 3
brass wire brush.

5.i8. FLYWHEEL AND FAN ASSEMEBLY.

{ CAUTION |

Do not disassemble the pacts. Any shifting of
interchznging of parts or any loss of metal by
chipping will destroy the balance of the assem-
bly and make it unserviceable. Take pareicular
care to avoid nicking surfaces and cracking fan

blades.
5.19. SHROUD AND OTHER SHEET METAL PARTS.

Sections ¥ ond Vi

Clean these pacts with a minerai spirit spray or by brush-
ing with the same liquid, or use a celd emulsion type
cleaner and Hush with water o rinse. Shutters are made
of atumioum and require caceful handling to avold di-
cortion which would make chem ineperative. Avoid dam-
age o the shutter actuator in handling, either by crushing
or by puncturing the beliows. Tzke care to prevent de-
formation of Fan housing turning vanes, cylinder baffles
and shroud panels by rough handiing.

s.20. ACCESSORIES. Engine accessories discussed in
Section X1 should be cleaned only duriog the overhaul
procedures described there and in accordance with those
instructions, except that the exterior of eaclosed mecha-
nism may be degreased, without immersing the assemblies,
during the general cleaning operation. Do not degrease
hydraulic valve lifters prior to disassembly.  °

’ SECTION VI
INSPECTION

&-1. DEFINITIONS, .

6.2, Terms used o this section to deseribe the various
iypes of damage for which parrs should be Enspected are
as follows:

a. Abrasion: Scracching of a surface, either by conract
_?:-[:]1 another pare of by mechanical cleaning or resurfac-

'ﬁqz'ng with abrasive marerizls.

b. Burrs: Sharp, rough, epstanding edges.

¢, Corrasion: Deteripracion of a suzface, This fern
usially refers 2o frecting or oxidation of a meeal,

d. Deformation: Any depacture from correce shape or
susface finish, sach 25 bends, bulges, rwists, elongation,
crushing, flatrening, peening, indentation, and gouging.

e. Elengacion: Strecching or increase tn lengzh.

Freezing: Deterioration of a ineral surfaze coused by
wibratiur ar chatering of or against another pagt

g. Galling: Excessive [riction becween rwu merals re-
sulting in parzicles of the sofier meial being torn asuy
and “welded to the harder.

h. [ndenration: Dens or depressions in a3 sud
caused by severe blows,

Firting (o7 spalling): Smsll, deep cavities in a meial
surface.

J. Cidation: Chemical comiining of a meal, csually
wreel or iren, with aumespheris oxygen. Surface oxice
flms focmed on afuminem allup parts serve (o prevent

further oxidation and are not harmful. Iron oxides do ast
form protective film and allow oxidation to continoe in
the underlying metal, roughening the surface and pro-
gressing inward.

L. Scoring: Dcep groaves or scratches in the surface of
a part caused by ahrasion, resulting in increased fricrion
and tempesature in the absence of adequate lubricztion,

I. Run out: Eccentricity or wobble, expressed in decimmal

patts of an iach, as indicated by the full deflection of an

indicator needle.

&-2. VISUAL INSPECTION.

G-4. AJl pares should be examined for visibie defects, such
as cracks, deformatien, elongation and corosion, which
would render them unserviceable, before they are sub-
jected to dimensionz] ard other (e COnSuMming spei-
tinns. A magnifying glass may be employed 1o advanrags
for examinzcion of suspecred cracks, Parts should b=
checked for cleantiness of a!l suefaces, including cavieies
and oii passages and for compleie remaoval of residues of
¢leaning marterials. Critical machined sarfaces should be
examined for nicks, deep scratches, gnlling, buining ard
excessive scoring. Threads should be examined for defor-
mation, such 2s nicks, palling, cracking, crossed chreads,
peeaing and sripping.

&-5. MAGMETIC INSPECTION.
53
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4.5, Seressed sreel parts listed ia Table IV shall be in-
spected for fatigue cracks by the “Magraflux™ process
indicared, All pazes must be clean and free of carbon and
oil varnisk deposits and ail before inspection. The crank-
shaft journals, rocker shafts and pistoa pins must be
polished smooth before being magnetized. In the wet
continuous process Red Magnafux Paste Mo, 9 is used in
4 mineral spiric vehicle. The suspension is mainrained at
a ratic of 1 to 1-1,/2 ounces of paste 1o 1 galloa of liquid.
Springs will not be inspected by the magnetic process.

MHote

simifar nonabrasive marerial which is readily
soluble in engine [ubricating oil hefore mag-
negization to prevent the accumulation of mag-
nedic particles wheee they cannot be removed
readily by washing and air blasting.

MNote
AIl parts must be completely demegnetized afeer
inspection and berween successive magrnetizing
operations. Parrs which are irregular, and there-
fore difficule o demagrerize should be withe
drawno from the coil at a rate of not aver i2 fesr

All pasts shall be checked carefully for other
indications such as grinding cracks, forging
laps and seams, Lf the crankshaft is suspected of
any defect it shall be demagnetized and mag-
netized longitudinaily for further inspection.

} CAUTION |

All small openings, such as oil holes, leading to
inaccessible cavicies must be plugged wich hard
wood or fiber plugs or with hard grease or a

per minute, The magnetic substance must be
removed completely from all pacrs after inspec-
tion. Remove all plegs from small holes, and
inspect for cleanliness of ali visible surfaces.

" After cleaning slush serviceable parss in the cor-
rosion preventive mixture specified in paragraph
&-31,

4&-7. FLUORESCENT PARTICLE {NSPECTION.

6-8. The packette manufacturer recommends inspection
for cracks in all stressed steel parts by che “Magnaglow™

TABLE I¥. MAGMETIC INSPECTION DATA

Possible Defects and Critical Areas

a . ";{f 'i’ﬂf tff e | Metbod of
Part Name SEmCLE ps Inspection
zaifon

CRANESHAFT Circulac 2508 Wet
Coatinuous -
CONNECTIING Circular 1800 Wet
RODS Continaogs
II\C.»‘L.?'r’ISI-L-*LF’I' Circular 1504 Wet
Continuous
PISTOMN PINS Circular 1800 Wet
Continuous
FISTOMN PINS Loagitudinal L8060 Wert
Restduai
BOCKER ARMS Circular 1900 Wet
Residual
CAMSHAFT Circnlar IAD0 Wt
" GEAR Continuous
ACCESSORY : Ciccular 1860 Wt
DRIVE GEAR | Continuous
ALL OTHER Circular B0 Wer
GEARS
CYLINDER =Circular 1850 Wet
BARREL Cenunuaus

Al journals, fillets, dowe! holes, bole holes, counter-
weight pin holes and eil holes, and No. 1 and 2
crankpins—Fzrigue cracks. Theuse flanges at front
jourpal — Heae cracks, Deep, sharp indications
across cheeks,

All areas—Fatigue cracks, opened inclusions. Fa-
tigue cracks at end bosses and ar bole spot face areas.

All arcas—Fatigue cracks.

Inside and carside—Longitudinal faugue cracks,
Coorinueus inclusions ruaning over eads of pin,

inside and outside ac shear planes — rransverse
Fatigue cracks.

Valve contact face—Farigue cracks. {Inrake rocker
anby—squict nazzle.)

Teeth—Fatigue cracks.
Square hole—Farigue cracks.

Teeth—Fatigue cracks,
Screw holes—TFarigue cracks.

Teeth—hear cracks and fatigne crachs.

Al flange arezs, especially Blless ard spor faced
areas—Farigue cracks.

[
s Jammy base flange Bewtecn magnerizer poles.

St
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process and iaspection for suspected cracks in all afumi-
aum alloy and magnesium castings by the "Zyglo™ proc-
ess wheraver these processes are in use. Standard operat-
ing technigues for the respective processes are suitable for

inspection of packetre parts.

Mote
For insteuctions relative to fuorescent particle
(“Magnaglow™"} Inspection, refer to AMC Mzn-
ual 74-15. For Auocrescent penetrant {"Zygle”)
inspection procedure and data, refer to AMC

Manual 74-4.

&-9. DIMEMSIONAL INSPECTICHN.

6-10. MAINTENAMNCE OF FITS. All tight fits, clear-
ances, spring pressures and tightening torques shall be
mainezined within the limits specified in the Table of
Limirs, Section X1I.
¢-11. DISPOSITION OF REJECTED PARTS. Paris
whose critical dimensions have worn beyond allowable
Tirnits shail be replaced if they cannot be returned to serv-
iceable condition by one of the following methods:

a. Replacement of studs and ether inserts of standard
or available oversize.

b. Grinding or horing to fit standard size mating parts

wirhin the "Replacemient Maximum" limits.

€. i:f:rindi{:g, honing, boring or reaming to Bt available
oversize mating parts wichin limits specified for new parts.

d. Instaitation of available inserts to provide fit spect-
fied for new pacts wich standard oF oversize mating parts.

G-12. FIT OF NEW AND OVERSIZE PARTS. In the
Tahie of Limirs, Section X1, Ggures in the “Minimum'"
and “Maximum” columns under the heading ' Mew Parts”
indicate—in decimal parts of an inch—the values of clear-
ances and jocerference (righr) Ris ar room temperature
obtained when aew matng parts are properly installed
todkther, These values also apply to fits to be ohtained
when the femaie part is honed, ground, bored or reamed
to che proper size tg fir 2 new oversize male parr or when
a Fernale insert is installed and reamed eor broeched o the
proper sizg to hr oa new, stzndard size or serviceable
{worn} male part.

6-13. FIT OF USED PARTS. Clearances berwezn rn-

- ning parts which do noc exceed che values specified in the

“Replacemenz Maximum” celuma of Secrica X1 permit
the pares (o be reinstailed in the engine. If the limi is
excesded the part which is further from the original size
Ishai! be replaced. The replacement pari must fic the mat-
ing garr witkis e Replacement Maximum'® limie.

G-id. FIT OF INSERTS. Repiacement inserts insialled 1n
glace of worn inseris must have the same lnterference, at
room femperasure, with the recess io which ghey are
§crsa-.:ed or pressed as rhac specified for new pars, If an
interfecence within the prescribed limits cannot be se-
cured with 2 sizndard size replacement, oo if the recess
was damaged ja removal of the eriginal insert, the smal)-
esI o'a'ersize.inserr which can be installed with preper fic

Section ¥l
Peragraphs 6-% o 4-10

in the enlacged recess shall be specified by inspecrion per-
sonnel,

615 BACKLASHES. Backiash, or clearance, between
mating gear teeth must be determin=d at reassembly.

616, PARTS TO BE MEASURED FOR WEAR. Fea-
uses of parts indicated in Table V shall be measured at
each overhaul. If no limit is placed on alfowsbie increase
or reduction in dimension the measured value shall be
recorded for comparison with the corresponding dimen-
sion of the mating part to decermine serviceability of the
fit, as defined in paragraph 6-13. All dimensions given in
Table ¥ are stated in inches.

&-17. SPECIAL GAUGES.

6-18. The special gauges listed in Section I were de-
signed fot inspection of worn bearing bores, worm “and
replacement bushings, oversize holes For inseres and gaps
of new piston rings. The flat shape of plug gauges permits
the determination of out-of-roundness sufficieat to war-
rant rejection. They shouid be tried in several radial posi-
tions. 1f the approptiate “NO GO” plug gauge for a
are will enter the hole, even though snug, in any
radial position the hole is larger than the macufactarer’s
recomimended 1imit, and the part moust be rebushed,
reamed or Broached to oversize of discarded, as deter
mined by the availability of bushings, inserts or oversire
mating parts. The appropriate "GO” gauge shauld enter
a Gnished replacement bushing or gversized hole, bur che
“NO GO" gauge should noe eater at all. Holes which prass
such inspection are within the limits specified for new
parts ot of correct diameters to At pversize inserts, as the
case may be. When a worn hele "NO GO gange is com-
bined with 2 finished bushing "GO and "NO GO” pait
in one tool, the {atter two ace machined i tandem on one
end, forming a step gauge which permits inspertion in 2
singte operation. Table V1 shows the pucpose and char-
acteristics of each special plug gauge.

6-19. Fach won hole "NO GO7 gauge was calculated ro
altow for permissible wear of the maie parr which bears
in the hole which the gaupe is used to inspect. If the hole
does not admit the gauge plug the ruaning clearance will
be within specified Jimits, unless the male part is exe2a-
sively worn, Dlsually male parts such s valves, [ifeers and
shafts are discarded becawuse of surface roughness or other
damage if they are woin excessively, however, if any such
part shows considerable wear {mm::ared o dlimensions
givea in Table % ar in Seccion X[y and is atherwise secy-
iceable, an accuiate measuremeat of boch male and female
diameters thould be made 1o derermine whether the cleaz-
ance is excessive. Thus, rhe spedal piug gauges will rz-
duce insperzion time in all bur kordar ling instances.

G-20. Tool numbers and sizes aze stampsd on the special

plug gnuges.’l’nuse af idenrical oppearance and very senals

difference are also marked o indicate theiz
- iastance, taol Mo, J-2848-1 is
5.7 is macked "EX-

worn p

dimensianal
applicability ro patts. Fo
marked TINTAKE", while No. J-284
HAUST. Toals Mo, J-2849-1 and J-2849-2 ace marked
cared in Table VW1, Guuge dimea-
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TABLE ¥. PARTS TO BE MEASURED FOR WEAR

Reference f Special l Dimension New |
MNumber in| Gauge [ {inckes)
Section MNe, ar . i
Name of Part Deseription af Meatzrement X | Tosi Mo, Miwimum | Max fosiers
CYLINDER ASSEMBLY: |
Cylinder and Bare dia {lowes 4-1/4 00} ]
Head Assembly Bore dia {top of hore} ST I
Bore (oot of roend) .. 4
Bore {reground) .. s J0,2,3,5
Rocler shafr bearmg hﬂre J-2860 0.7182 | L7ro2
Vazive seat widshs .. 10, 1%
Yalve seat angle [regmundj 12
Intake valve guide bore .. J-284B-1 | 04352 | 0.4362
Salves Exhaust valve guide bore ... J-2B4B-2 | 04370 [ 0.4380
Inrake valve stem dia oo 0.433 0.434
Exhaust valve stem diz .o 0.433 0434
Inrake vaive lengeh ... 21
Exhause valve length ..o | 22
i Walve face angle i | 19,20
| Valve head warp ... .. 23
[ Valve Springs Valve spring force ... .| E06G, 107
| Rocker shaft Shaf dia {$tandard) ..oove e 0.7177 | 07182
Shaft dia (oversize} 07227 [ 0.7237
i Valve rockers . Bushing djameter ............ J-28s5i-1| 07192 | 0.7202
PISTON ASSEMBLY:
Piston Skirt dia at bottom .. . 4.994 4,995
Stirt dia helow 3ed rlug gmme 4 085 4.9804
Pin bore dia in piston ... J-2853-1] 1.1250 | L1253
Piston rings Side clearance of new nng in tﬂp gr::-me ...... 24
Side clearance of new ring ia 2ad groove .. 27
: Side clearance of new ring in 3rd gmove’.....“. 28
| Ring gap (staﬂdard ring in 5.000 in. dia
. gauge; 0.005 in. O3 rmg in 5.00% in.
- gauge) . emtvetes et 20, 30, 3 | J-2850
. Piston pin assambly Pin dia .. : 11243 | 11245
| Fin assembh in barre[ ar
|[CONNECTING ROD
CASEY: Piston pin bushiog boce dia . J-2854-1| 11257 | L.126d
Bushing and henrmg Twisc CDD"rf:IgE[J"E 42
i Bolt Ic—ngth . 2.240 2260
CRANKSHAFT
TASEY: Main journal dia .. e e 44 I
Crankpindia ... 45 |
Damper pin bushing dia ... 0.624 7 0626
Damper piadea 0.5534 | 05574
! Run out ar cearer jouwrcals {shaft }upcor[ed |
at frant znd resc journals).., 44 | |
Run out ar froar end on perimetes ard faze oF :
I fiywhae? fRange (s haft supported ae | [
froar and rear jouraals. ... f4T :
i End clearance of shaf: in fran: mazin-throust I
’ bearing (fully assembied). ... e 45 f

Lhn
o
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Section ¥l

TABLE V. PARTS YO BE MEASURED FOR WEAR [Cont}

r Referemce  Special | Dimension New
Number in  Gauge {tecker)
Section Ma. or iy i
N | JFlaxim
Name of Part Description of Meanrement XIT Toof Na,l [T
1
CAMSHAFT ASSY: Run out at center journals {shaft supperred ,
at front and rear journals). e 61
End clearance in assembled crankcase o
Journal dizmeters . 1.249 1.249
inizke cam lobes {iift measured at ceater of
width} .. . 0.332 0.336
Exhaust cam !obes {!Ifr mcasurcd at ceater af
widthy . 0.352 | 03356
VALVE LIFTER: Body dia ..ceoeoee.. 07177 | 0182
" Hydraulic unit ieakdown *].1397-B
GENERATOR GEAR Drriver gear bearings im [iners ... 58
CASE: Drriven gear bearings in liners ... | 09
Driver gear bearings end clearance..oee. | 74
CRAMECASE: Valve lifeer guide dia . J-2859 0.7187 | 0.7191
Camshaft bearings dia oo J-2844 250 B2S1 |
- Magneto drive gear supports dia ...ooeee 0.6845 | 0.6855
ACCESSORY CASE: Cil pump itnpeller shaft bushings dia ... 08120 | 08130
QOIL FUMP: Impelier end clearance 77
Impeller shafis dia .. 0.B095 [ 08105
Housing bushings d:a SR 0.2?1%0 TR
Driving impeller slquare across ﬂars 0.427 0.42%
HAND CRANK AND
FUEL PUMP DRIVE: Adapter bearing bore dia ... 0.9C8 (ER*
Prrive shafo dia oo GO0 | 0967
- Gear shaft dia .o G066 § 0967
MAGNETO DRIVE
GEAR: Bushing bere dia .. J-2852 0.687 | 0.GBH
GOVERNOR DRIVE: Gear bushing bore dia .. R FLE 0.3352
Gear shafediz 0-33?'3 0 5 30
Butierfly valve bearing diamerers ... 0373 -3'-"51
Busterfly valve shaft diamecess ... QA2 0.374
CRAMNKCASE HEATER !
AIR VALVE: Bodyshaf: bore dia ... 0.37 u'-.f'sz'
: Butterfly valve shaft Gia . . : 09.372 037
OIL PRESSIIRE
VALVES: Cylinder bore dizmetes . Ll L.G00 1.o0z2
Piston head dia .o ; 0.997 2.998
| f I _|
s unin with fxnere. Speofy nhen ordening from Wilas-fi ch Pw, Easran Mip Co, Dreroi

t[J50 322 @& second leakdown master hdraull

Mich.
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Porographs &-21 to &-23f

Figure -1, Measvring Pisfon Ring Gop

sions are intended only for checking the gauges them-
selves, and the stamped fgures should aot be used for any
ather purpose.

6-21, The pisten ring gauge (tool Mo, J-2850} has a
5.000 inch bore on one end and a 5.005 inch bore on the
other end, If the cylinder bores are within new parts limits
the gaps of new standard piston rings in the coid barrels
can be detecmined maore easily hy placing the rings, one
at a time, in the 5.000 inch gauge bore and measuring
their gaps with a thickness gauge. (See figure 5-1.) In the
same manner, the gaps of 0.005 inch oversize rings in bar-
rels of the same oversize can be measured, using the other
end of the ring gauge. The ool also will enable the in-
spector to detsrmine definitely whether a new piston ring
is of standard size or (005 inch oversize, provided that it
has not been filed. New rings may be checked also for
proper circular shape in inspection in the proper gauge
hare aver a sirang light. A new ring should be approxi-
mately 958% light cight in the gauge. The faces of the
gauge are marked to indicate the sizes of adjacent gaug-

ing bores.

&§-22. SPECIFIC INSPECTIONS.

6-23. PISTONS AND RINGS. Inspect the follawing fea-
tures of each piston, and fie a ser of new rings in the man-
oer indicated in the following seeps:

a. Inspece the piston skirt for heavy scoring and gall-
ing.

b. lospect all surfaces for necessary cleanlimess, Seains
may be permitted, though all carbon deposits, oil "var-
aish™ znd oose marerial should he remaved. Inspect oil
d-ain hedes ar the boetom of rhe third ring groove fo:
cleanfiness.

e, Inspecs the piston pin bore for excessive wear, using
piston pin hole gauge, wal Mo, j-2B53-1. The gauge is
arked "3tzndard” {for pistons fitted wich srandaed size
nins}. The gauge has 3 worn hele "ING GO 2nd only.

58
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d. Measure the pision skier diameters below the third
ring groove and at the borteny in a direction 2¢ righe
angles to the pin bore. The skirc is tapered, s larger diam.
erer being ac the botrom. The measured diameters should
be recarded for comparison with cylindsr bore diamerters
to determine whether cylinders require regrinding.

e. Obuain the new set of rings to be wsed with each
piston. Place each ring, individually, in the piston ring
gauge, tool Mo, J-2850, and measure che gap. (See figare
-f.) The pauge cing has a centes groove separating the
standard size dizameter side from the 0605 inch oversize
diamerer #ide, If the cylinder bore has Been or is 10 be,
honed 16 0.005 inch oversize use 0.005 inch oversize rings,
and check them in the eversize side of the gauge. Gaps
must be within new parr limits specified for ring in oyt
inder barrel. {See fimits No, 29, 30, 31, Section Xil)

f. lnstall the set of rings in che piston. Using & standacd
thickness gange, measure the piston ring side clearances,
and compare measared values with limirs No, 26, 27, and
28 in Section XII. (See fipure 6-2.)}

MNaote

Place the side of each piston ring on which the
part number is etched toward the piston head.
After a set of rings has been inspected for cor-
rect fit in each piston, they should remain in
place to avoid mixing. I cylinder barrels are to
be honed or reground, the piston rings for cach

figure &-2. Measvring Pisten Ring Side Clearance



should be checked For gap (in the refinished
baree] at a point even with the base flanges)
against the "Replacement Maximom™ value, It
is preferabie that gaps remain wichin the "New
Parts™ limits. ¢ #s for this reason that 0.005 inch
oversize rings are supplied for installarion wieh
star:dard pistons in honed barrels. Ie is rno: neces-
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TABLE ¥!. CHARACTERISTICS OF SPECIAL PLUG ZAUGES

Section Wi

5&0¥ [0 COAL PiSton rings or pistens with iz cor-
rOsion prevenrive mExTure after inspzcsion, al-
though piston pins must have such protecrion.
Rings are proteceed by Pas
frop} 2nd by tin plating {second and third}.
“Wrap the assembly of piscon, pin and rinzs o
keep nut grit.

Lo Lubrice cuating

Mew or Refiu-
Toof Worn Hole | ished Hole "GO
MNumber Parts to be Gauged CROGOY f and N0 GO
J-2844 Camshaft Bearing it crankcase Srandard 1 MNone !
J-2848-1 Intake Valve Guide (Stem Hole) Srandard Srandard
]-2B48-2 Exhaust Valve Guide {Srem Hole} Standard Srandard
J-2B49-1 Cyl Head {Valve Guide Bore}) MNone (.05 In. pversize
J-2849-2 Cyl Head (Valve Guide Bore) None 0.010 in. pversize
J-2B51t-I Rocker {Bushing Bore) Srandard Srandard
J-2852 Magnero Drive Gear (Bushing Bore} Srandard Mone
j-28535-1 Pisten (Pin Bore} Standard Mone
J-2854-1 Connecting Rod (Bushing Bore) Standard Standard
J-2859 Crzokease {Valve Lifrer Guide Bore} Standard None
J-2860 Cyl Head (Rocker Shaft Support Bore) Standard Standard
TABLE ¥Il. CYLINDER INSPECTIONS "AND REPAIRS
Feature fusper- Arvailable Available
Mame to be Taspect tign Refer- Repair Drer-
of Pari Ir:sper!ed For Metbad ence Method sEixes Renrarks
Cylinder 8
Head Fins Cracks, flnores- Drrill Vee — Mot over 1094 of wotal
broken Visual — noich. fin arca may be re-
cent File nroved.
edges
smaoth
Exhaust Burning Yisual — None _— Flange rmust provide
flange roughness sea] area all erouand,
Racker Cracks Visual, — ~one — Mo cracks are pesrmis-
shaft Auores- sille,
S pROLTS cent
S1uds Looseness, Visval, Para- Replace 0.003, Specify next larger
bends ring or graph 0.000, oversize if tapped hole
thread tonlk- 75 0.00% is undamaged, ’
condition maker's and
square MNote
“Heli- Loosensss WVisual Para- — Replace  |Ourter ecd must lic in
Coil” Deforma- graghs lasc full thread of hole.
fnsects rion FEENET:
'93 '1{:':
.11, -15,
217
Table XI

5%
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TABLE VIf. CYLINDER INSPECTIONS AND REPAIRS {Cont}

&0

| Feature | Fospec | Available| Available |
N::mf‘ to be Inspect | Fen Refer- Fepair Grer- |!

af P.'??’II Inspected For Method fnse Methad sixes R eararks N

. ] |
{ Crlinder| Valve YWear Plug Tahle Replace 0013, Refer o Emits Mo, §
| Head puides Crauges VI 0.010, and 9, Section X for

{Cont} j-2848-1, 0.920 interfersnce fir.
)-2848-2

Walve Loaseness, - Vienal, Table Regrind —_ Meascre seat width,

SEALS burning Blaing i deneh, concentricity af-

BXCE3S gauge, :er grinding with blu-

wideh depth ing gauges J-2887-A,

. gauge ) J-2887-B.
Rocker Skarp Visual, Figure Ream for | Referto| Afeer czaming or in-
supporr edges at plog 7-i2 oversize “Yalve stallation of bushings,
bores ends of Bauge para- or insall Rocker | measure alignment po-
bares, J-2850 graph Tepair Shafe™ sition of bores,
wrear 7-35 bushings
Cybinder | Base Bending Drial —_— MNone — Mwst aor be mare than
Barrel flange indicator 0.002 in. our of fAat or
pariing scurare.

surface

Fins Bending Visual — Straighten — Inspect for cracks after
suraightening.

Cylinder Pining, Visual, Section Roughen 0.005 Inspecr refinished bores

bore surface dial I, with 0.015 for sueface oughness

wealf roughness, indicator limies Aloxite of 30-40 micro inches
choke bore 1,2, 3 cloth, hone £ms,
diameter gaugt 4, 3 {local},
' Regrind,
rebarrel
{factory)
Valve Valve Whear, Visual — None — —
 Bockers | coatact scoring

face §

Socket Wear Wisual —_ MNane — Worn socket area
sboald be highly pol-
ished by wear,

: Bearing Loosenass, Clug Tahle ¥ Heplace — Inspect new bearings
| wear gauge for alignment, bore,
! MNo. clear ail passages, iton
| J-2851-1 shafz

ialve Exteriar Wear Microm- Table W MNone MNone Measure for correct
 Juckes sucface erer clearance in reamed

Shaft caliper supports or bushings,

: (0.1 1n}

Ends Taools, Vispaf Para- MNane — Piscard skafrs with

; : marks graph ccol marks on eads.

| | chamfers 629 ;
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Section VI

Feature Faspec- Avartable | Available
i MWawe fo be fuspect Mo Refer- Repair Ceer-
of Par: faspected Far Method enee Method sizes Renmrarks
Valves Stems Cracks, Viswal — MNone — | Specify polishing of
wear stems.
roughness Measure after palish-
ing.

Lock Nicks, Wisual — Mone — § Keys should fit on

Erooves ceacks, fit o valve stems snugly with
wear, siems no appreciable end
sCoring movement.

Faces Excessive %isval, Secrion Regrind — Face must oot be cug
grinding, proteac- X1, into rounded edge of
angle, tot, dial limies head or below depth of
concen- indicator 19, 20 Srellice.
tricity

Head Warp Dial Secticn None — —

fHars indicaror XIJ,

limnit

23
Valve Surfaces Cracks, Yisaal — MNone — -
Springs corrosion

Ends Broken Visual — None — Sprizg ends must te
ends square with axis.

Strength | Loadsat Spring Section MNone — —
specified tester KIE,
lengths limits :

196, 107 :
i : ) ,
Valve Wearing Excessive Wisual — MNone . —
Spring surfaces weat,
Retxinets cracks
Hales Wear, Yisugal — None — —
e raughness
-
Valve Wearing Micks, Yisual, — Mone — | Keys should At snugl!}-%
Stem surfaces cracks, fit to an valve stems with o |
Keys wear, SEEITIS appreciable end play.
sconing
Pushrods | Ball YWiear, Visual — MNaone — YWarn azreas should be
ends scOring, highly polished by
cracks wear,
Tubes Bending Eeoll on — Tap with — Inspec: far clear il
surface rawhide Jassages.
place maller
Byshrod : Flanges Cracks % 1sual — MNoae — —
Housings '
1 .
¢ Srraight Cracks, Yisual — MNane — —

ends distorrion

Tube Deforma- YWisuzl — '[;._r; over — Inspect for cracks sirer

wall tion mandrel straiphreaing.

&l
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6-24, CYLINDER ASSEMBLIES. knspect all parts for
damage which would piace them in the uncepairable case-
gory. Dispose of all unrepairabie cylieder parts in zccord-
ance with curreat ofders on thar subfect, keeping the
others in such locations, or maineaining such identifying
tags atcached 10 them as will be MECESSALY 10 255ULE e
assembly of originally mated paris in their former rela-
tioms, Pushrods, valve rockers and rocker shafis are che
parts which should not be interchanged. Inspect the re-
maining group of parts for repairable damage and wear,
and specify necessary repair operations on appropriace
repair exgs acrached securely to any pares which will re-

quire such artention. Refer to Table VII for descriprions

of detail inspections before repair and available repair
methods. Inspect all repair work for correct dimensions,
alignment, fits and surface finish, as zpplicable.

Mote

Due to the necessity of maintaining the length of
valve rrains (cam lobes 1o valve sears) within
the range of compensation provided by the
hydraatic [ifrers, it is essential that valve re-
geinding be limited to the extent specified in
Seceion XJI, limits Mo, 21 and 22 and that re-
ground seats be maintained wirthin the depth
limits specified in Tahle ¥IIL .

TABLE VIIl. VALVE SEAT GAUGING DIMENSIONS

r *AUGE DEPTH
Fafoe {Iaches ) {l?mge
Sear Moy Saar Foe Soar Diiameter
& e s2al {egramnd yeal {Incher)

Migimum | Maximem | Minimoes | Maximum

Ineake G453 &.465 6455 6. 405 2.250

Exhaust 6474 3.485 6475 %515 1.781

=
#ifeasured From parting sucface of cplinder base fange.

625, CRANKSHAFT ASSEMBLY. Before magneric in-
spection is conduceed inspect the crankshaft for unrepair-
akle conditions such as burned or scored journzls, worn
coumerweight pin holes, bending and sevece indentacion,
and specify polishing of crankpins and main jouraals,
Inspect servicezble cranishafcs afrer magnetic inspection
for repairable damage such as cross threaded flywheel
bolts, lightiy scored counrerweight pin hotes or a dam-
aged dowel. Inspect for resideal magnedism zod residues
of magnetic particies. Specify demagnetization and re-
cleaning if necessary and any needed repair work, includ-
ing instzilztion of 2 new Hubbard plug.

6.2, CONMNECTING RODS. Inspece bearing czp bolts
for clongation and for thread condition. Cheek it of nut
chreads on bolo ends and positions of cocer pin hales
when nucs are tightened to specified rorque gn the as-
senchled reds. Cocter pin holes muse Bie wnithin che nue
slots, Test aiignment of the connecting cod big end bore
fwithour inserts) with pisten pin bushings which have
passed dunznsiaral inspectien or have been inscalled a3

&3
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replacemenrs. This inspection mzy be performed by in-
serting pusk fit azbors in the big end and bushing zand
piacing the big end arbor in Yee blocks on a surface plate
so that the bushing azbor rests on two parallel bBlocks,
zecurately ground o uniform height, A thickness gauge
mzy be used 1o test for clearance under gither end of the
bushing acbor, indicating rwist or bushing misalignment,
The rod may be swung 1o the upright position in the Vee
blacks and a surface gauge and dial indicator passed gver
the bushing arbor eo te5¢ for bushing and bearing con-
vergence. {Refer to Ref. No. 42, Secziea XII and 1o
Agure 7-14 for dimeasional limics.} Use the plug, gaugs,
wwol Mo, J-2854-1 w check the bore diamerter of any new -
connecting rod bushing. Alse check for approximarely
0.015 in. x 45 degree chamfers at ends of new bushing
hores. Inspece bored or reamed hinles (o new bushings for
coc) marks, If available, a profilameter should be wsed (o
spor check a percentage of new bushing bores for sucface
rgughness resulting from ool condition and operation,

{See figure 7-14.)

6-27. CAMSHAFT. Measure jourpal diameters with an
putside micremeter caliper. (Refec to "dimension new”,
Tzble ¥.) Measure eccentricicy at each of the rwo center
journals with a dial indicztor while the shafr is mounted
berween bench centees. In the same manner measure life
at the center of width of each cam lobe and tese for meas-
urable slope along the roe lne of each iobe. The toe line
taper {5 necessary in order to rotate rthe valve lifters. (Re
fer 1o life limits for new shafrs in Table V.) (o order to
measure the lobe fifr and journal eccenericity accurately,
the indicator stem axis must be perpendicular to and in
the same plane as the camshaft axis, e.g., the tweo axes
muse intersect at righe angles. For the Jift measurement
use an indicator capable of 142 inch stem cravel, such as
Federal model MNo. D815, The foregoing dimensional in-
spection need be pecfermed only if there are no visible
and worepairable defects, such as heavily scared jonrnals,
pits along the lobe toe Jines or deformed chreads in che

gear flange hoies,

é-28. OIL PRESSURE RELIEF VALVE CAP. Inspect she
bronze cap bore wall for roughness or wear resulting in a
measurable step. Discard any cap with either type of dam-
age, since [t will cause erratic vil pressure,

429, VALVE ROCKER SHAFTS AND COVERS. Shaf:s
will be serviceable ©f oot heavily scored or excessively
worn o the exterior surfaces and if che flar ends aee
smooth and free from tool marks or other ronghness, H
the shafr ends have woin deeply into the associared valve
rocker cover, both pares muse be discarded, To reduce
wear in the covers, current productdon recker shafts are
pelished on che flat ends, and the end surface areas are
increased by a reduceion in che chamfer dimensions. These
are identified by a lengeh of 4.44 inches.

&-30. PROTECTION OF PARTS FROM LORROSION
FOLLOWING INSPECTIOMN.

G-3i. Parts which have passed visual and dimeosional in-

specrian, whecher acw.-ai:ing assenibly ar repair, must ke
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protected from oxidation if atmospheric conditions are
conducive ra such damage. Aluminum parts may require
pratection in atmespheres having a high salt concenr. Steel
parts must be protected in all instances.

G-32, The corrosion prevenrive mixture shall be com-

7-1. STUD REPLACEMENT.

7-2. AVAILABLE OVERSIZES. All studs listed in the
Iustrared Parts Breakdown uwnder the packerre manu-
facrurer's part numbers are available in oversizes of 0003,

posed on one part corrosion preventive compaund MIL-
C.6529, Type I, thoroughly mixed with three parts engine
lubdcating oil, MIL-0-2104, grade j0. This mixture mus:
be kept clean and must be discarded when it becomes
diluted. Parcs should be sprayed o dipped in such a man-
ner 45 to lezve 3 protective film on all surfaces.

SECTION VI
"REPAIR OR REPLACEMENT

0.006 znd 0.000 inch, as measured on the pirch diameter

7 of the coarse thread end. The fine thread is always of

standard pirch diameter. Oiversizes may be identified by
the shape of the coarse threzded end, as shown in Table

EX

TABLE 1X. STANDARD AND OVERSIZE STUD IDENTIFICATION

-
Cveraize on r Optlional [Hertification ,
G.  Typical Pitch [Ha of Marks on Coarse Thread End Fdentlication
Part Mo. Coaree Thread : Coler
{inches) Stamped Machined Code
OO Standard None Nene
XXo0oOoergnl 003 ©
O EPOOS LGOS @
hes e galil] L0 1@
FOOXXXPO0T .07 @
HOOOKPe12 .otz @
I
53
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Seciion Wil
Poragraphs 7-3 te 7-4

7.1, REMOVAL OF STUDS. Whole studs may be re-
moved by turning to the left wich any standard type af
goipping stud remover Broken studs may be removed
with a splined stud excractor after drilling the proper size
Fole on the stud axis ro accommedate the extracter shank.
Center punch exacily in the center of the broken stud ead
to avoid damage to the casting threads. Use che carrect
size gf rwist drill to assere a soug Ac and good grip of the
exiracror. Hold the drill ia [ine with stud and as steady
a5 passible. Tuss the stud oue slowly o avoid heacing and
galling of the casting threads, Before discarding the damy-

aged stud, examine the inner end o decerming its size.

7.4. BETAPPING. Ordinarily ir will noc be necessary to
clean aue sted holes with taps. Firs:, clezn a vacated hrle
wich a solvent, and biow it dry with compressed air; then
examine the threads far srmoothness. Usua]l':.'1 a stud of the
gversize next larger than the siud remaved will enter the
vacated hole with correce tightness, Bun in a worn tap wo
clean aue the kole threads only if they are damaged. ifa
new rap is ured the hole will be enlarged, requiring a

larger oversize.

TAELE X. STUD SETTING HEIGHTS

Locafion of Stud

CRANECASE
Magrero gear support pad
Mounting bracker pads (2}
Upper pariing flange {frooe).. oo

Upper parting flange (second)........ ettt
Gil sump adapier pads
Rear drain hole.oo ettt
Center drain hole . oooofie et [ drilled )

Front drain hole e

Rear arm moune pad, inner ...

Arm mount pads (2. ..o .
Pushrod housing flange pads {G)....
Cylinder pads {6} e
Fan housing fange. s
Hearer outles valve pad. ..
lneake manifold pads (Tho
Ol pressure valve pad.. s

(drilled)

GEAR CASE HOUSING
Lifting eyespads {2} SO
Gear housing cover pad.. :
Generator pads ()
0il filter adaprer pad...... et e e

FAN INLET AND GEAR HOUSING

Lifling eye pads (2. et
Frone parting flange, bottom hole e e
Franot parting flange, through genesaror pads {4]..
Frant parting flange, through gear case nousing. e
Fear parning Hange. .. e s VR

Y LYWHEEL AND FAN ASSEMBLY
Ring geac shaulder (reacl.. . o
Croive caupling mounting Face [(ronc) .o oiimieee

cras) QUTLET HOUSING

Front pareing fenpge.o
. Smsrer mauet pad
PoaTapnetic sweirgnomouns pad oo

oy LINDERS
Uekauss Hurpe [sred pare ™o, 214063, 1=-3 =i )

Tatal Setting

Stud Ne. of Height

Thread Sizer Study {iaches )
SA16-18 x 5/16-24 2 0.50
5/16-18 x 3/16-24 2 X1
i/4-20x% 1/4-28 ! 1.0
1/4-20x 17428 1 069
1/4-20 x 1/4-28 2 1.75
5/ 16-18 x 5,/16-24 2 0.50
SAT0-18 x 571624 2 2.62
$/16-18 x 5/16-24 2 1.50
541618 x 5/16-24 4 081
1420 % 1,/4-28 18 0512
1614 % 7/36-20 30 0.87
1/2-13 x 1/2-20 7 1.68
1/4-20 x 1/4-28 2 2.31
/816 x 3/8-24 4 T 0od
1/4-20 x 1/428 2 1.55
T/10-14 5 TAU6-20 2 i
i /4-20 % 1,/4-28 4 0.75
37816 x 3,/8-24 40 1.12
SA10-18 x 571624 2 ¢
TA16-14 x 7/16-2D 2 104
3/8-16 x 3/8-24 1 2.53
378-16x 3/8-24 -1 3,25
3/8-16x 37824 1z 1.0%
3/10—18 x 5,/16-24 a 0.78
1/4-20 ¢ 17428 "1z 735
51618 « 571624 ) 1.2
3/06-18 x 5/16-24 ¥ 1.0
142010 14220 3 1.12
iA4-20 % 17/4-25 £ 0,38
5/ 16-15 € 5, 16-14 [ 12 l 0.58

o
I
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TABLE X. STUD SETTING HEIGHTS {Cont}

Toial Seeting
: Sind Mo, af Height
Location of Stud Thread Sizes © Siuds (fmckes)
]
INTAKE MANIFOLD !
Carburetor mount fange . I 1/8-16 x 3/8-24 4 0.91
OfL SUMP
Mounting fange.... 1/4=20 x 1/4-28 ¥4 &.74
il drain cennection p!ate pad I/4-20x 1,/4-28 2 0.B1
Heater bracket pads {4]... 5/16-18 x 5/16-24 4 .56
ACCESSORY CASE
Exhaust manifold bracket pad.... U . 5/16-18 x 5/16-24 q 0.54
- Hand crank and fuel pump drive ndapter mount pad.“.,‘ 5716-18 x 5/16-24 2 0.8t
Tach. and oil screen pad... i i/4-20x 1/4-28 4 0.75
Magnero pad.... 5/16-18 x 5/16-24 z 094
Govemnor oil dram adapfer 1/4-20 % 1/4-28 1 0.50
Governor azdapter pad 5/16-18 x 5716-24 3 081
Left accessory pad._... 5/16-18 x 5/16-24 2 0.81
Blower engine to accessory case bracket pad 5/16-18 x 5/16-24 1 0.62
HAND CRANK AND FUEL PUMP ADAPTER _ :
Fump pad.... st n e nrt e e et eaen 3/B-16 x 3/6-24 2 293
GOVERNOR ADAPTER '
Governor pad.. ... 5/16-18 x 5/16-24 4 100
Mixing valve mount pad uppe; {stud pa:t No 532543)} §5/16-18 x 5/16-24 1 2.25
Mixing valve mount pad, lower (stud part No. 532522) 5/16-18 x 5/16-24 I 281
Q1L PRESSURE VALVE
Cylinder .oooviviiiceceene, 1/d-20% 1/4-28 2 0.865
PREHEAT AND MIXING VALVE HOUSING
Selenoid bracker pad .. 1/4-20x1/4-28 2 .41

.3, STUD INSTALLATION, Drive studs supplied

under packette manufactuzer's part noumbers with 2 stud
driver designed for spherical end studs if the replacement
paris have this shape. For installation of any AIN bolt stud
zad some of those proauced by the packette manufacturer,
wse a stud driver designed for Bat end studs. A worn sewd
driver may damage the end thread, making it necessary 1o
use a chasing die before a not €zo be screwed on. This
procedure will remove the cadmium plating and allow cor-
rosion, which will make furure disassembly difficule oc
cause the srud to he backed out with the pur Before
driving astud, akways inspect the hole for chips and liguid.
Blow out any foreign mateer. Stact the stud by hand. If it
will nat stact ineo che hole it is oo large or has a defeciive
end thread. Before final insertion coat rthe coarse ¢hread
with a thin &lm of anozi-scize compound, MIL-T-5544, if
the sred hole s biind, or with a acn-hardening szaling
paste if the hole enters a cavity subjece ro il spray. Turn
the stud in slowly to prevent overheating and ga[hna of
the casting metal. Drive the stud to the proper Useing
height", as specified in Tahie X. The serting height is [he

toeal projecting leagth. W nile driving, ohserve rhe forque
required. This'must be greater than nug tightening torque
For the same size, but not enough o damage the casiing,
a5 the stud approaches its correct engagement depeh.

Mote

if any cyfinder base attaching stud in the crank-
case muse be repl:u:cd hecause af breakage
will be necessary o repilace alf six studs (n Eha[
same cylinder pad and the two through bolos
ariginally installed chere, because such breakage
indictres thar looseness existed and may have
.augued che remaining studs and through baolts,
creating the denger of faiture if they are used in
the fehul: pa..l-:er[e In this event, the pating
surface of the base Nange of che c¥linder pre-
viously mounted oo thac pad should be teseed
far bending, and, if it is kent, the cylinde: mus
e discarded.

7-6. HELI-COIL THREAD ENSERTS.
1.7, GENERAL. “With the exceprion ¢f cylirder mount
&5
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pad stud holes i the crankease, all tapped holes may be
sepaired, if seripped, cross-threaded, corroded ar wormn,
by installacion of “Heli-Coil" screw rhread inserts. As
their name implies, "Heli-Coil" inserts are helical coils of
wire whose cross section is diamend-shaped 1o form ex-
terna! and internal threads. They are screwed into spe-
cially rerapped holes. Stud holes repaired in this manner
will provide the required tighr fir for standard size studs
snd screw hole inserts will accept bolt and cap screw
theeads wich a Ciass 3 fit. The retapped holes for "Heli-
Coil” insercs and the pirch dizmeters of inscabled Insests
are the same for stud holes and screw holes. The difler-
ence in fir is due to the corresponding difference in pitch
diameters of siuds and bole threads of the same nominal
size. Thus only one "Heli-Coil” roughing tap and one
finishing tap are required for each nominal chread size.

2.8 LENGTHS. “'Heli-Coil” inserts are supplied in five
stzndard lengths, Expressed in terms of neminal diameter,
these are 1, 1-1,/2, 2, 2-1/2 and 3. For zlumipum cast-
ings use lengths equal to 1-1/2 diameters and for mag-
resium casiings use 2 diameter lengths of “Heli-Coil™
inseres. (Refer vo Table I, Section ¥.) “Heli-Coil™" part
aumbers are stated in Table XI wicthont reference to

length of insert,

1.0, MATERIALS. “Heli-Coil” inserts are made of car-
bon steel, stainless stee! 2nd phosphor beonze, Part num-
hers in Table XI do not include the symbols used to
specify marerial. These are “C" for stainless steel and “B"
for bronze. They are added to the listed part numbers.

.10, NOTCHING. "Heli-Coil” thread insercs for
threugh holes {as in casting flanges) are norched juse
above the driving tang {end benr diametrically across the
coil) to facilitate breaking off the tang after installation,
The symbo] "N added to the part size number designates
a notched inserr. The pare size nwmbers in Fable X1 do
aot includesthis symbol, since parts are supplied with ox

without the norch.

1.11. BART NUMBER. To determine the complete part
qumbet for any "'Heli-Coil" fosert, add the imaterial sym-
hal "B or "C and notching symbal "IN™, if apglicable,
te the type and size number, then add "X" and the re-
quired length ic incnes, expressed as a fraction. Thu.s, the
camplete pare number for a potched 5/16-18 sminless
e-eel insere of 1-1/2 dia length is "1185-3C x 157327,
anda Li4-20 x 1-F72 diz bronze insere withowt noich s
aqumbered 118548 x 378", A carhon stez insecr af the
larrer size would be numbered 11854 x 278",

7.12. METHOD OF INSTALLATION. The six reninal
nperations cequiced to fostall and inspecca Heli-coil IEns&r[
iz damazged zpped hole sre: Drili out hole, ronga p,
finish tap, gruge recappsd hobe, wind insert inlo hclale,
break off gzng (through hoeles aaly). Soecial Enishing
aperaons n[:pliclble [2 Spars Doog lrale threed fnserts
yre desceibec in paragraph 7-29.

+oy DAILLING. Use a twist drill of a dizmeter equa! <o
st of the sted ur bult bady (aominal} e d=ill our tuea

Gt
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threads of the original tapped hale, Drill io the depeh of
the original threads in blind holes. Do not mzke them
deeper. Keep the drill perfectly square with the machined
surface of the casting. Use a drill coolant made up of one
part Lard Oil and two parts Kerosene o1 soft metals.
Blow cue all liquid and chips from blind holes with dry

compressed air,

7.14. TAPPING. Special "Heli-Cail" roeghing taps, for
which toal numbers zre listed in Table XI, are used o
cut threads io drilled out holes, ieaving a small amount
of stock to be removed with the finishing taps. If rough-
Ing 1aps aze not available, the proper size of finishing tap
may be used immediately after drilling, however, this
practice will cause more rapid wear and will necessitate
carlier replacement of the finishing rap. Both roughing
2nd finishing taps may be turned by hand with standard
pattern tap chucks and tap wrenches, {Refer to AF Supply
Catalog, Class 17-B.} Use rhe coolanc specified in the pre-
reding paragraph to Iubricate the tap before turning it
into the hole, The deprh of the full thread in 2 blind hole
must be 0.02 to 0.06 inch greater than the lengih of the
insert to be installed. After tapping, blow eut all liguid
and chips with dry compressed air.

Mate

When both roughing and fnishing taps are em-

ploved, always perform the firse operation with

the roughing tap and the second with the finish-

ing tap.
715, GAUGING, The “Heli-Coil” thread gauges, for
which too! nuembers are lisced in Table XI, are wsed to
gauge the finisk tapped holes for "Heli-Coil” inseres, Fhe
“GO plug end is sceewed into the finish tapped hole firsc.
It must enter to the depth indicating shoulder to assure
an adequare pitch dizmecer. IF it does not che finishing tap
is worn excessively, and the hole muost be retapped with
2 serviceable tool. If the “NO GO plug entecs the
tapped hole more than 172 worne the finishing tap is cut-
ting oversize, probably due to side forces applied 1o the
tool in tapping. Standard size scuds cannoc be tighened
if the “Heli-Coil"' inserts are oversize oo picch diamecer.

7-16. INSTALLING. Four eypes of installing rools ame
suppiied by the "Heli-Coil” Corporation. The simples:
tFpe is a plain "F” drivér with a siot in the end of is
mandrel o drive the "Heli-Coil” cang. The insert is
placed over the mandrel, oper end first, and the tzak en-
gaged in the sloc in the mandrel. The drive end of che
insert is then placed a: the rapped hole entrance and
turned ineo the hole thread with che insalling ol wotil
¢he ourer end of the insere Hes in the first full ehread
fslighcly below the surface). The tool is chen withdraswn,
Io shrough holes only, the rank is broken off by a hammer
blow on a bar which wiif just pass ckrough che thread ar
by beading it back and focth aczass the hote with long
nuse pliers, An “improved” vpe of insalimg ol cen-
sists of a " T driver with a sliding sleeve on the mandeel,
The sfeeve (s used te pusl the ingert against che hole
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TABLE Xi. AF STOCK MUMEERS AND MANUFACTURER’S NUMBERS OF GHELI-COILST AND SPECIAL TOOLS

Faserss Taps CAGES i~ ;EOR;'SG
Size wprp: ooe|  Batic Lempihs ¢ Thread .y EXTRACTORS

Heli-Col . R {Prewinding

Part No. [1-172 dia | 2 dia Ronghing Finishing Piug) Type)
10-24 *#1185-3 0/32 378 *{56-3 1‘?90‘3‘-?5?0?0 *7188-3 T??m-2?393?-2 $7000-278510
1/4-20 | *1185-4 3/8 12 | *i864 | f7o0a.757000 | *18B-4 | 75002 73987-6| 17500-278510
5/146-18 *1185-5 15432 5/8 *¥186-5 ‘E‘?%U—Tﬁ?llﬂ' *]88-5 -,‘?900—2?3933 F7900-27B510
3,/B-18 *]1185-G a/16 374 *186-0 f?%ﬂ-?fﬁ?l}ﬂ *|88-5 i?ﬂ'ﬂﬁ-E?igﬂ-S-ﬂi F7O00-278510
71614 *1185-7 21732 7/8 *185.7 T?E]'Dﬂ'-?f-?lﬁﬂ *18B-7 17500-273368-8 FTO00-2T8515
1/2-13 *1195-8 3/4 1 *186-8 *187-8 *15849.8 #5728 BN f?EJOﬂLE?Sjlj L
1B mun ®(2.52 343 (special) | *2.22 FT000-759915 $7900- | $7900-37398 94} 7P00-278515

373080

* 'Hali-Coil” Corperation eumbers.

t Air Force steck oumbers.
“Heli-Coil” inseres may be

izes of extracting tool listed
k with a hammet sharply to
insert wnol it gers a
too] handle to the lefr to un-

7-16. REMOYAL. Damaged
removed with the applicable s
in Tahte XI. Tap the teol shan
drive the mpered square iato the

thread. The "pre-wiuding" type of instafling tonls, for
which Air Force stock numbers are Listed in Table XI,
operate in essentially the same manper 25 the simpler

tools. A slidiag sieeve on the mandrel is recessed at the
side, and its lowes end is tapped so thae the “Heli-Coil"
insert can be inserted fnto the side recess and wound into
the wpped eod with the slotred mandrel, thus com-

cassing ir so that it will enter the tapped hole in the
work more easily. To install a “Heli-Coil’" insect with a

ce-winding rool, coat it with an anti-seize compound,
MIL-T-5544, and place it in the side recess of the sleeve
with the tang.next [o the tapped hole in the driving end.
Push the mandrel through the insert and engage the tang

goad "bire”; then turn the
screw the insers. Removal of spark plug hole inserts re-
quires 2 preliminary operation. (5ee paragraph 7-20.}

19, THREAD CHASING.

73
7.20. Chasing nuts designed far
on damaged stud threads to remove
ally it wiil not be po
stock because of ineer
threading dies can be adj

the purpose may be run
Burrs and aicks. Usu-
ssilzle to employ a scandard die a_nd

ference of cther studs aezrby, Also, -
usted to cut down the entire

in the mandrel slot. Stowly wind the insert into the slesve
¢liread. Place the insect and tool at the end of the hole to
be repaired, and slowly turn the inser: into place, keeping
the sleeve in line with the hole and against it. {3ee fgure
7-1.) After the insert leaves the ool turn Fucther until its
end ljes in the first full theead of the tapped hole; then
withdraw the tool. The powsr installing tools operate in
the same manner as the heod driven pre-winding acls,
but they are driven by a portable electric drill, an air good,
or a drill press. These are inrendsd for maoufacturing

operations 2nd are nor described or listed herein.

MNote
Do oot drive a "Heli-Coil" inszrc deeper than
necessary Lo place its ourer end in the frst full
thread of the nole. Make sure thac the proper
lenzth of Inserr is vsad for the depth of hole
and ¥ind of casting metal {paragiapn 787,
7.17. INSPECTIONN, [nsalled "Heli-Cofl” insaris may be
checied For correct pirch dinmeres with Mazignal Coarse
Thread Class 3 or 30 plup gouges. (Hefer to AF Supply
Cacaleg, Class t7-B for NC-3 "GO" and "NO GO" 7-1.
vara W inding'” Type Teof

giuges.)
&7

Instalting Typical “Heli-Coil" [nsest With
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Figure 7-2. Finish Paitern of CorrecHy Honed
Cylinder Bore .

theead, and this must be avoided. [f a stud is more than
slightly damaged it should be replacgd, sirfce remn}ral of
the caémium.ating by thread chasing will permit cor-
rosion, making the stud ove dificuit to remove. Bolrs and
screws with slightly nicked or burred threads may be re-
cai-ed also with theead chasing nuts of proper sizes. They
should be discarded if cheir threads are badly deformed,
because of screngeh and assembly considezativns,

.21, STONING.

2.2z, Micks and lizht scores may be smocthad by the use
an Arkansas hard stone or 2 fine [ndia stone. A fillin

of oil on the stone prevents loading of the surface and

viizseases the cereing action, When an India sione is em-
ioved, care must be gxercised o avoud cuining of the
(shed surfzce. Stoning shouid aint ealy o remone pro-
ivocing burrs and raised edges of nicks and scores. A tri-
yagaler scone may e wsed o smoeth large. extersal

ireads.

2.3, WELDING AMD BRAZING.
=z, These proczses nwy be emplupsd Tos me et
nil seeel pari, such 25 brzrkers ard

Sireaf panzls, nowcses the dine reguired, the dilfizedy

T. O, 38G2-3%.3

of the work on thin meta! and the chance of embringle-
ment and subsequen: faifure make sech repairs of ques-
tionzabie vzlue, hence they should be attempted only when |
replacement parcs are nor aveilable. Welding and trazing
of castings and runcing pares are not permissible.

F-25 CYLINDER ASSEMBLIES,

7-26. CYLINDER HEAD FIN REPAIR. Removal of An
avea not in excess of 14 perceac of rhe original 1o1al area
by breakage or driliing to stop cracks is permissible.
Round broken edges with 2 file, remaoving only enough
metal to smooth the edges. A Wee noich with 2 rounded
apex may be cur out to stop a crack, Rowond the coraers
of the cur edges. I a crack exrends radially che full widih
of a fin it cannot be arrested, and the assembly should

be discarded.

7-27. CYLINDER BORE. Dimensional inspection infor-
mation should indicare whether the bore and choke of the
cylinder barrel are within limits which allow inszallation
of standard pistons zad standzrd rings or standard pis-
tons and L0435 inch oversize rings or if the bore is suffi-
ciently worn to require grinding to the permissible
0.015 in. aversize for oversize pistons and rings. If stand-
ard pistons and rings will ke installed it will be necessary
only 10 remove the glaze on the bore wall either with
aluminum oxide cloth, Specification No. B-C-451, grit Na.
100, or with a cylinder honing machine with No. 400 grit
stones mounted in the honing head. In either event, the
resurfaced wall must have a roughness of 30-40 miceo
inches, rms, and the scracch pattern must conform o chae
illuscrared in figures 7-2 and 7-3. “Replacement Maxi-
mom", Ref. No. 1, 2, 3 and 4, Section XII, limits allew far
reduction of choke and enlargemen: of the seraight bore

Magnified Poitern of Horing

Fiaura 7-3

Serotches (Black Cutlice in Fiause 7-2)
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SECTION B-&

Dimensions of Cylinder Assembly

Figure 7-4.

o approximacely D.005 in. over the minimum standard
dimensions so that 9.005 In. oversize rings ran be instzlled
on seandard pistons when thess limits are rezched, thus
allowing the cylinder 1o remaia in service. H the bare
dimensions are furcher enlarged by wear the hacre! muss
be reground 1o 0.015 in. oversize, with criginal choke
dimersions, Refer o figuze 7-4 for hare ard rhcke dimen-
sians of boch standard and oversized barcels. IF the barre!
is no: o be ground oversire it wili be necessary o grind
ot hone (0 remove any ring step ar the top end im excess
of 0.002 {n. on the diamerer. Such work must not reduce
the choke befow the minimum value specified in che "Re.
placement Maximowm' column, Ref. MNo. 3, Section X1

Seclion ¥l
Paragraphs 7-28 te 7-2%

Observe in Agure 7-4 that the ground choke is slightly
blended into the seraight bore by honing but is not
atherwise affecced by thar operation.

7.28. IDENTIFICATION OF OVERSIZE CYLIN-

. DERS. After grinding and honing 2 cylinder assembly to

the oversizz dimensions specified in Table XII, the barrel
base ftange should be stamped on the edge, as indicated in
the illuserztion, in atcordance wich factory rebuilding
praceice, to peovide a uniform method of idendfying such

assemhlies.

TABLE XII. CYLINDER BORE DIMENSIONS

. - Dt Drigsrseter
C_}-Im:{er Bare ins Figare 74
Part Me. Shatus (inches)

534803 Standard 5.001 - 5.003
534893P015 0.0F3 in. oversize 5.016 - 5.014

7.29. REPLACEMENT OF SPARK PLUG “HELI-
COIL” INSERTS. [f the original “"Heli-Coil” has been
damaged, without damage to the tapped hole in the cylin-
der head, replacement may be accomplished as follows:

1. "Heh-Coil” exizavcing vl
2. Celinder and walve bolding Hxwwre, nl Mo ]-25858

Removing $park Plug Hafe
“Heli-Coll”™ Insedf

Figure T-5.

&9
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Section VI
Paragrophs 7-19a to 7-29f

1. "Heli-Coil™ "Pre-Winder" type inserting ool
. Cylinder and valve holding fixture, ol No. )-2858

[

Figure 7-6. [Installing Spoark Plug Hole
“Heli-Cof"™ Insed

3. Wich a sharp pointed instroment, pry the outer end
of the "Heli-Coil” away from the capped bole. This end
has a series of tecth which are forced into the cylinder
fiead meral when the “Heli-Coil" is installed. The teeth
must be clear of the hole.

L. Use a "Heli-Coil” removing wof 1o unscrew the
ceiginal “Heli-Coil'", (Refer to Table X1.) T".ip the square,
tzpered end of che rool into the "Heli-Coil” so that it
=ill get a good "bite”. Unscrew the “Heli-Coii”™ by tucen-
ing o the left. (See figure 7-5.}

c. Enspect the rcapped hole for theead condition. S[ig]'f:
damage may ke repaired by chasing with 20 18 mm “Heli-
{oil" tap, however i is net advisable fo repair the as-
semaly if che damage is severe,

d. Use the special 18 mm “"Hele-Coil™ ins:alitng wol
iieed in Table XI wo instabl the replacemsent "Heli-Coil”
ir the maneer described o paragraph 716, (See fipure
7.£.) The toathed ernd of the "Heli-Ca:l” gaes toward (he
ruzning handle, so char it will eacer che hole last, che srem
uriving sloz will engape the benr driving end of the "Heli-
Cofit, MNoetice thag the " Heli-Codl' 15 nowched near the
heat end oo peomit easy breaking of che end 2frer inseal.
Lazion. Drive the insert in siowly unzil the locking teech

38G2-39-3

lie in the first full thread of the rapped cylinder head
hole; then remove the Enstailing tool, and measure the
depeh of the driving rang. It must lie 0.420 {slightly more
than 13/32) below the sporface on the hezé, This meas.
crement should be mzde from spotface to 2 smooth hard.
woed or aluminum Block inserted from the combustion
chamber side against the insert 1ang. The installing ool
may be wsed to drive che insert slightly deeper if neces.
sary. If drivea too deep so that its rang emerges in the
combustion chamber, screw the inserc on threugh rhe hate,
and diseard i,

¢. To break off the “Heli-Coil" driving end, grip the
bent end with a pair of long nose pliers, and bend back
and forch several vimes,

f. Attach the expanding and staking wo! (Heli-Coif
Corp. tool Mo. 520-2) to a snitable Tee handle drive; coar
the tool thread with anti-seize compound, Specification
No. MIL-T.5544, or 2 paste composed of whire lead and
lard 6il, and wen itinto the "Heli-Coil". {See fgure 7.7}
The ewol wiil expand the “Heli-Coil" tightly into the
rapped hole, and the final cthreads of rhe ool will force
the teeth of the "Heli-Coil” into the cylinder head metal

i. Tap Chuk
& Heli-Cofl Cerp e 5202 cxpanding o
- Cylinder and walve heldizg Axture, 1l Mo, |-2553

"

Figure 7-7. Expanding Spork Plug Hole
“Heli-Cofl'' Tnsert
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to prevent accidental removal. Back out the expanding
tool, and inspect the new “Heli-Coil" with an 18 mm
thread plug gauge. (Refer to AF Supply Canlog, Class
17-B.)
7.30. REPLACEMENT GF [NTAKE FLANGE "H ELI-
COLL". 1f either of the 1/4-20 “Heli-Ceils” installed in
the cylinder head intake fange is dameged it may be re-
jaced in the .manoner described in paragraphs 7-16
through 7-18. {See figure 7-1.}

7.31, VALVE GUIDE REPLACEMENT.

{ CAUTION ]

Before temoving a worn valve guide, make sure
that all carbon deposits have been remmoved from
its outer surface on the end which projects
slightly into the valve port. Carbon will score
the cylinder head boss hole if forced through.

Hote

The cylinder assembly illustrated in fgures 7-1,
7-8, and 7-11 was “saetioned” to enable the
reader to see the parts and tools discussed io the
related text. This was a sciap assembiy. Bo not
secrion serviceable cylinders.

a. Place the cylinder and head holding fxture, tool No.
J-2861, on the table of a deep throat arbor press, and
install on it the cylinder and head assembly, with the
rocker box Hange reseing on the fixrure. Secure the cylin-
der head with hold-down clamps provided oo the Axture.

b. (See figure 7-8.) Through the cylinder barrel, insers
the valve guide remover {1} into the worn valve guide.
Shift the hxture to align the remover under the press arm,
and see that one of the press table siots is positioned to
admit the guide as it is pressed out. Holding the remover
parailel wich the cylinder, apply pressuce with the ram

_ssteadily.to press out the worn guide. Carch the remover
as the guide drops cut. Remove the cylinder assembly
from the fixwre {2).

¢. Inspect the vacznt bore in the cylinder head guide
boss for possible scoring and ocher damage. If the hole is
smoath it will be possible o install 2 new standard size
guide with correct tight fie apd without measuring the
hole.

d. If the vacanc guide hole in the cylinder head is
scored, oc if meazurement siows (00 [ictle sarerference
with 2 new szandard size replacement glide, enlarge the
hole to 0.005 inch oversize with 3 broach (ol Ne. J-
78461 of thar cversize to receive 2 0.005 inch oversize
guide. If the guide cemowad was 0.005 inch oversize and
if the hole was scored, or iF measuremernt indicates insuf-
ficien: interference with a new guide of the same SVErsize,
enfarge the hole to 0.010 inch oversize with 2 broach uf
that nversize {tool No. 1-7201) o receive the noxt lurges
oversize guide. The largest oversizing broach {teci Mo,
1-7202) will refinish the Fale to receive a 0.020 inch nver

£

size guide, Srandord geides are 4265 o 3427 Ench in

Section Yl
Paragrophs 7-30 te 7-3if

diameter on the inserting end, and oversizes are based on
¢hase limiting dimensions. To determine correct hole
dizmeter deduct the interference specified in Secrion X1I
from the measured replacement guide diamezer if ganges
deseribed in the following sezp a1e not available.

e. Check a 1005 inch oversize cylinder head boss hoie
with the standard size plug gauge, too! No. -2840-1 or a
0,010 inch oversize hole with tool No. [-2849-2. The
~GO" gauge of the proper (ool must enter the reamed
hole fully to assure no excessive interference wich the re-
placement guide, while the "NQ GO gauge plug must
It. If the feef of the gauge indicates chat a

not enter ag a
gversize Of @ WOTA TEAIMEC

new reamer has cut slighely
slightly undersize, it may be possible to select a guide
from stock which will give an interference within Hmirs
specified in Section X11 by measuring the reamed hole and
comparing its exact diameeer with diameters of the press
fie ends of available guides.

£. Place the cylinder and valve holding fixtuse, tool
No. }-2858, withour the valve support piece, in a deep
throat arber press. Place the cylinder in the firture, and
secure its base flange with the fixture clamps. Align the
vacant guide hole under the press ram. Adjust the rable
height to admit the new guide and its driver between the

cylinder and the rerracted ram.

b

E
H
L
5 1§

e
=
Z

|, Walve guide remuover, ronl Boo ].25%4

. Cyhinder =ead halding hxeere, tonl Moo 12301

Figere 7-8. Pressing Ou! Worn Valve Guide
71



Section ¥
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L. Valve guide iestalling driver, 100l No. J.2842
2. Cylinder and wzlve halding fixrers, 100l Mo, J-2358

Figure 7-9. Pressing fn Replatemeni Valve Guide

g- {See figure 7-9.) Inserc the end of the replacement
walve guide toward which the filler side of its searing
flange faces iote the driver (1), It will be gbserved that
the driver Bele end i rounded 10 march the guide fange
fitlet. Coat the exposed end of che replacement guide with
the eagine Iubricatiog oil, MIL-E-2104, grade 3

h. Place the driver and replacement guide in position ar
the entrznce 1o che vacane cylinder Bead boss hole and
align them with the cylinder axis by eye. Bring the press
ram into centace with the driver, and adjust'the lever posi-
tion. Apply a sieady force o drive the puide into place,
meanwhile warching for misalignmear indicated by peel-
ing af mezal. Altec the driver alignmenc to correce such a
condition if it should oceur. Press the guide in wacil des
Aange is seared lemly on the rocker box sucface.

i. Selzet the proper brozch, tool Moo J-2847-1 or J-
2647-2 for the sceir: hale of the geide just insalled, Make
sure that the correst brezaeh s used, since the diference in
cizarance of intave and exnaust valve stem is imporranc,

i (See fpure 7703 Adiast the press able height io
amit the brazch berweer valve guide ard recracied ram,
Imser the brozch into the pew puide so chat the cutters
twce i, (s burnishing balls fullowing. Bring the tam into

F2

1. 0. JEG2-17-3

coneact with the broach and check its alignment. ﬁpp!y a
steady force to push rhe broach eacirely through the guide,
and carch iz as it falls from the ozen cylinder end,

k. Gauge the broached stem hale of the new guide with
either taol No, J-2848-1 or }-2848-2, depending on which
guide was installed. It is impostant to be sure that the
correct gauge is used, since it is possible 1o employ the
wrong broach or ene which is worn excessively. Lise only
the step gauge intended for new parts, since the stem
clearance muse be within "New Parts' iimirs. [f the hofe
dizmeter passes gavge inspection it will provide the
proper clearance with any valve of thar type whose stem
has not been wozn ar otherwise reduced excessively. Stem
holes shall not be undersized 1o compensate for con-
stzadard valve stem diamerers.

7-32, REFACING VALVE SEATS.

a. If a walve guide §s to be replaced, thar operation
must be performed and the guide broached before the
corresponding valve seat is faced,

b, Keep stones of the valve seat grinder 1rue to the
angle specified in Section XII for valve sear to stem axis
angle. (Refer to [iinit Ne. 12.)

L dntake valve guide srem ficde proach, 0ot Mo, [20847-1

% Replarement intake valve gaide
% Cyiinder znd wzlve holding fxiure, wol Be [255%

Figure 7-TG.  Erocching Mew Yalve Guide
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1. Exhause valve seat bluing gauge, tool Mao. j-2887-A

7. Flat e define limiting OO0 of finished seat

3. Cylinder head holding fixwré, ool No. J-2861

Figure 7-11. Tesfing Finished Exhausf Valve Seaf
With Bluing Gouge

¢. Remove no more metal than necessary to produce
true sears.

. d. Direct 2 stream of coolant ligquid on the grinding
~*flone continuously while cutting is in progress.

e. To test concentricity and angle of the finished seat,
spread on the cone gauge sucface of the proper bluing
gauge, tool No. J-2887-A or J-2887-B, a very thin itlm of
gil base Prussian blue pigment and rotate the gauge on
the seat. (See figure 7-11.} Remove the gauge, and ex-
antine the seat (or uniform transfer of pigment. Low spots
will have none. To test for excessive seae O, wipe off,
and spread new pigment on the sezt. Rotare the gauge an
the seat again; then examine its cone surface for transfer
of pigmeat. A maximum serviceable sear wideh wifl leave
a color ring just rangenr o the gauge fac (2). If sear
widths exceed the Hmits specified in Section XII, reduce
cheir gurside diamecers with a 70° stone one time only.

£ After resurfacing valve seats, refurn the cylinder as-
semblies o inspection peesonael for dimensional insge:-
tien, 15 described in pasagraph 0-24 and Table VI,

7.33. REFACING vaLYES, Wora valves may be refaced

e5 a tree surface and wich the face angie specified in linzis

Section ¥l
Paragrephs 7-32c to 7-35

Mo. 1% and 26, Section X1, prm-iaed that maximom nacp
specified in Limit Ino. 23 @t not excesded. Excessively
warpéd valves must be discarded. Velve refacing will te
performed in accordance with established procedures and
with valve refacing equipment in general use, subject o
the following restrictions and precantions:

a. Depth of the rip regrinding aad valve length must
not exceed the "Maximum Replacement” values of limirs
Mo, 21 and 22, Section XII

b. The outer edge of the reground valve face must not
cut into the rounded edge of the valve head.

. Refinished faces of exhaust valves must not go deeper
than the 0.031 inch original stellite facing. (Refer 0 T. O
2R-1-18 for etching test.)

d. The valve face must Me flonded with a stream nf
coolant liquid throughout the regrinding aperation i
prevent overheating. 7

e. Lap valves 1o seats in which they will operate. Ob-
tain only line contact. Use fine geade lapping compound.
Remove all traces of compound after lapping.

7.34. VALVE STEM TIP GRINDING. Guide stems in
the proper machine attachmment vo assure fdar ends, squaze
with axis. Leave no tool marks. (Surface roughness should
not exceed 16 micro in., Fms.}

7.35. ROCKER SHAFT SUPPORT BQSS BUSHING

INSTALLATIOM. If rocker shaft supports on the cylin-
der head are excessively wora in the bores, as decermined
with the "Worn Hole No Go” plug of gauge J-2860, the
holes may be bored out to the diameter limits specified
in Agure 7-12, maintaining the hole location limits also
specified in that figure, and repair bushings may be in-
salled in each end of the center support and in each of

FHAMIER 45" F D15 ASSEMBLY  ELSHIAGS
FLUSH WITh EOSSES A% SR

Z
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Figure 7-T2. Dimensions of Rocker Skalt Suppor?

Bushings
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the end suppaorts. The bushings may be Iine bored or fine
reamed ta che proper inside diameter 1o At the rocker shaft
within the clearance limits specified for new parts, as in-
dicated by inspection with the siep gauge end of tool No.
J-2860. The finished bushing holes must center within the
locating dimension limits specified in figure 7-12 and the
ceater line must not be askew, in any direczion, with re-
spect to the ariginal hole cénter line. Finished hales must
have no tool marks. Beeak sharp bushing edges with 45°
chamfers 1,64 in. across faces.

7-34. YALYE ROCKER BUSHING REPLACEMENT.

a. Place the suppore ring of the rocker bushing remover
and replacer, tool No. ]-2881, an the wable of an arbor
peess, and lay the rocker on the ring so thar its worn
bushing is ceatered.

b. Insert the driving {reduced) end of thg bushing
driver into the woen bushing, and bring the press ram into
contact with its upper end. Align the driver so that it
bears on the bushing all around while the rocker contacis
the support ring all around. Apply force with the press to
‘push gur the worn bushing,

c. Clean and inspece the rocker bore, and check che oil
passages with a fine wire, taking care not to ealarge the
squirt nozzle if it fs an intake valve rocker.

d. Dip the replacement bushing in cleanfengine oil, and
place it on the driver of the remover and replacer set.

e. Place the valve rocker on the support ring and the
bushing and driver in position on the bore end. Make sure
thart the rocker is centered on che ring. Bring the ram into
contact with the driver, and align the [acrer. Apply force
to the ram eo press in the bushiog unul it projects equally
from hoth sides of the rocker.

i. Face the bushing ends flush with sides of the rocker.
Do not cut inte the cocker, Use a piloted end mill if pos-
sibile.

£ Reatnt the new bushing with the rocker bushing
reamer, tool Mo, J-2892-1, matntaining the eriginal hole
alignment. Break sharp corners very stightly.

h. Gauge the finished bushing hole with the New
Bushing "GO and NG GO srep gauge end of rool No,
J-285¢-1. Make sure that chere are ne tocl marks in the
hole.

MNote

Tao preveat brorze chips from entzring the oil
passages the iwo bushing wall oil holes should
he plugged with bee's wax before reaming, Be
suse o remove the wex afrerward,

737, VALVE ROCKER COVERS. Test the pariing sur-
faces of all valve rocker covers an z surface place by ar-
gempiing to dnsert @ 00013 inch thickness pauge ar vari-
pas poings, Lap any warped cover susface an a lap plate,
asiag fine grade apping compoend and worxing in a
foure B stroke pactern When the entire surface saows a
g;:_',' matis finish, wash the cover in a nuizeral spiric sal
vent +a remiove all caces of com_-:ound.

74
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7-36. PISTOMNS.

7-30. Before any repair work is done ascertzin that the
piston has passed dimensional iaspection, including
mezsurement of side clearances of new riags. If the ring
lands are bent or the grooves excessively worn the pision
cannot be repaired. Pistons whose heads are batiered,
gouged or severely nicked, or whose walls are burned or
heavily scored should be discarded. If the fir of a pisica
pin in the piston in which it was originally insatled is
excessively joose, refet to dimensioas in Table ¥, Section
V| to derermine which part requires replacement. Stane
small nicks and scores with a2 hard Arkznsas stone, ee-
moving only the upstanding metal, Round the edges of
smaii nicks on the piston heads with a hurnishing toal.
Do not polish pistons or use any type of wire brush or
abrasive compound. Dhscolorztion need not be removed,
though all carbon depasies should have been removed in
the cleaning process.

b CAUTION ¢

Weigh zll replacement pistons and original pis-
rans, and make sure thac the difference bermeen
the lightese and heaviest in the engine ser does
oot exceed 1/2 onnce.

L. Cenrecrimg rad bushing remaves and replacer, cocl Mo, J-267%

2. Bushing splir line

Figure 7-13. Pressing in Replacement Cennecting
Rod Bushing
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F-40. CRAHKSHAFT.

7-41. UNDERSIZE AND OVYERSIZE PARTS. Crank-
shafis reconditioned by the manufacturer may have zny
one or 2il of the following nonstandard size fearnres:

a. Crankpins and matn journals may be 0.010 in. under-
size. The crankshaft pact No. is ther $36360M0E0, Such
shafts are identified by the designation 010" acid eeched
on the froor face of the Aywheel mount flange.

b. The accessory drive gear locaring dowel in the rear
end may he 0.005 in. oversize on the pressed-in end. Its
presence will be indicated by the numeral 5" stamped
adjacent to it. The exposed end of the dowel will always
be standard size.

<. Damper pin bushings in the counterweights may be
0.003 inch cversize oo the cutside diameter. Their pres-
ence will be indicated by the designation “P003" stamped
on the counterweighe berween them and each bushing will
be marked with the designation P03 on the exposed
face,
7-41A. Before discarding a crankshaft which has no type
of damage or wear other than those repairzble by means
enumerated in the preceding paragraph, check correne Air
Force policy regarding return of the assembly o the man-
ufacrurer for reconditioning,

7-42. FLYWHEEL BOLT REPLACEMENT. If the
threads of a flywheel boir in the crankshaft flange are
damaged severely, remove epstanding metal by stoning,
and smooth the shank with crocus cloth moistened in a
mineral spicit solvent. Press out the damaged bolt with an
arbor press. Inspect the vacant Sange holefor gailing, and
smooth zny roughness with a hard Arkansas stone of
round sectien. Cool the replacement bole in dry ice or in
a deep freeze unit. Place the crankshaft fAlywheel flange on
a suitable support in an arbor press or, preferably, a
preumatic press. Place the cold bolt in the vacant fange
hole so that the head flat will be ngent ro the flange
~Moulder, and guickly press the bole into place.

7-43. COMNNECTING ROD.

744, GENE#RAL. Stone nicks on machine surfaces. Re-
place beaeing cap boles or nuts which are defecrive in any
way.

7-45. PISTON PLIN BUSHING REPLACEMENT.

a. Obrain a sultable sepporc ring of the proper diameter
to pass the bushing znd.te support the ceanecting rod
bass, Center ie an che nearesr size sloz of the arbor press
table.

b. Insert the connecting rod bushing remover and ce-

“placer, tool Ne. 12879, in the weorn tushing, 2nd lay the
rod boss end on rthe seppori ring. Bring the ram down
on the wol end, and apoly foree to posh the boshing our.

¢. Iaspect the connerring rod bore for cleanliness, 2nd
remave any bronze chips. Ie is ot possiole to compare
the hinlz diameter with ehe split busking diamecer, due 10
the spring of the bushing.

d. Coac the replacement bushing with engiee lubricac.

Section Wl
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ing oil, Specification MIL-L.2104, grade 30 and place it
on the removing and replacing tool end.

e. {See figure 7-14.) Place the bushing and tool an the
rod bais so that the splie Hne will be in the Hustraced
positien, and center the boss on the support ring in the

press.
f. (See figure 7-13.} Bring the ram down on the ton
{1} znd square the bushing and replacing tool with the
rod bore. Apply pressure to drive the bushiog into place.
Wacch for possible misalignmene which will peel off bush-
ing metal on one side. Correct any misalignment. Drive

the bushing in Aush with the end of the rod boss.

g. Ream the new bushing with a No. }-5008 spiral
fluted reamer of equivalent, or bore it t0'a diameter within
limies specified in figure 7-14. If a boring machine is
used, mount the big end of the rod on a switable arbor
supported firmly and indicated paraliel in all planes to
the boring axis. Te maincain surface roughness of the bore
wall within the 30 micro inch, rms, limit specified in figure
7-14 the reamer or boring tool must leave no visible
marks. The ceater to center distance specified in the draw-
ing must be mzintained, and will be if the beshing bore
is concentric with the rod bole. Do not fzce the ends of
a new bushing. If 1the original internal chamfers are com-
pletely removed in the boring or reaming operation, break
the resulting sharp edges only 0.615 inch deprth x 45
degrees,

h. Retrn rebushed connecting rods to iospection per-
sonnel for dimensional inspection.

7-46. BEARING INSERTS. All connecdng red crankpin
bearing inserts must be replaced at sach overhau). The

past number of each inserr is lightly stamped on the back
side nezr one end. The inserts will be installed during

assembly or subassemblies,

" CAUTION

Ef any connecting rod assembly is replaced all
connecting rods for the engine must be weighed.
The permissible difference in weight betwzen
the lightest and heaviest rod assemblies in any
engite set is 1/4 ounce.

7-47. CRANKCASE.

7.48, GENERAL. Replace any damaged studs with next
larger oversizes of the same basic part numkbers, Dzess
down the upscanding edges of any nicks in machined
particg flanges and mounting pads, using a small, Hae,
hard Arkansas stone. Remaove anly the upstandicg edges
of any scores in valve lifrer guides and camshafr bearings
and of any nicks in main bearing seats, using a found
szick of hard Arkansas stone or a sirip of wocues cleh
wouad ea a hardwood dowel. Wet the abrasive with a
mincral spiric selvent to prevent loading of s surface,
Wash the castings thoroughly afer such abrasive repais
work, using a mineral spiriz or dry cleaning salver:spray.
Diry the cepaired casrings wech 2 jer of dry compressed air,
and biow our all wil pzssages and wapped holes.
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Figure 7-T4. Connecting Rod and Bushing Dimensions

749, M the magnsto gear Support bearing surface is
badly worn, remove the suppors attaching parts ard pull
the support with the type of puller illustrated in figure
7.15. The ser screws engage the support oif holes and
exercise the pulling force on the support. Use a plastic
noomarring kammer or a rawhide mailet to tap a new sup-
port fnto the crankcase pilot hole, and reinseall the atrach-

ing parts.

+.50. PUSHRON HOUSING FLANGES. Place the four
flange castings en 2 surface plate and tesc their parting
surfaces for warpage by attempting to insert a 00013
iach thickness gauge. Lap any warped casting on a lap
plte, using only a film of fine grade lapping compound
and moving the fange in a figure 8 sieoke patrern wichour
cocking. When the sucface shows a uniform grey maree
fioish, wash the flange thoroughly wich either a mineral
spirit selvene of a dry cleaning salvens spray te Hush away
all traces of the compound.

7.51. REAR ENGINE MOUNT BRACKETS. Straighten
zay bracket which is slightly twisted. Heat may be applied
with a torch for chis purpose. Cracked brackets may be
resaired by welding if replacements are not availablz,
however the dificulty of maintaiming shape makes thes
3 ume consuming operition. If a weld covers any past
af either a mounzing face ur the contact area of artaching
a5, the surface muse be sposfaced or ground o chac ares
assure cocrect firricg. If machining wouald redace the

il

TéE

weld strength dangerously the pane muse be discarded.

7-52, MAIN BEARING INSERTS. Draw from stock a
set of new crankskaft main bearing inserts and a setr of
new crankshafe thrust washers. Keep these parts i dust-
proof wrappings pending insiallaton,

7-53. CRANKCASE HEATER AIR WALVE.

7-54, If the vane is bent or atherwise dzmaged ir should
be replaced. Replace the shafc if ic is bene, ies bearing
areas worn noticeably or the wapped holes damaged.
While it is possible to bere out the body shaft holes 2nd
to instal locally manuefaciured bronze bushings, the nee-
essary accurzey of hole locations nakes it advisable wo dis-
card the body when the shaft holes are excessively woen,
enless no replacement pare is available. Szone down the
raised edges of any oicks in the valve pars. Check for
warpzge ol the body pascing sueface, and lap it, if neces-
sary, to restore farness. Ddiscard the lovee 3 i rapped
hole is siripped, the clump deformed or the pin Role worn
aeticeabiy. Collect a complete seo of pares for the valve
essembly in 2 small connainer afeer drawing 2oy necessary
replacemzacs from stack.

F-55. (HDUCTION SYSTEM.

7-56. AIR FELTER ASSEMBLY . Small denrs ire che filer
housiag may ke sirzightened wich a sheer meral hamaner
end daily. Cracks may ke repaiced by Arazing, prior [
which all erame! must ke removed. Replecements of locse

il
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or missing speed auts may be ariached by spot welding
or brazing. Tap out any irregularities in the filrer element
acraching Bange, while supporting it on a Aar sreel plare.

2.57, INTAKE TUBES. The bent zluminum tubes may
be placed on a round mandrel and capped with & non-
marring hammer or a rawhide malfet to steaighten any
dents. Both ends of each rube must be perfectly round to
prevene air leaks. Do not expand the end damsrers in an
attempt to restore roundness. Do not reduce the depth
of seal ring grooves in the cylinder ends or distort them.
The grooves must be pecfectly round and smooth. After
any straightening operation, the gray enamel coating must
be stripped off the tube by a chemical solvent, if this was
not already done, and the repaired areas must be inspected
for possible cracks by either the standard aluminum etch-
ing process or the fluorescent penetrant (" Zygls”) inspec-
tion process. Discard any cracked rubes.

7-58. [NTAKE T{UBE FLANGES, These aluminum alloy
parts must fit perfectly on the cylinder ports. Test each
of the six flanges for flatness of the counterbored side on
a surface plate, using = 0.0015 inch thickness gavge. Lap
any warped flange to restore flatness of the contacting
surface. Remove any nicks or roughness from the seal
ring grooves with crocus cloth.

7-59. INTAKE MANIFOLD. Remove the upstanding
edges of any nicks in machine surfaces wich a small, flat,
hard Arkanias stone. Replace any damaged stud,

1. Puller bridge

2 ierew zrd Beil

3. External coae point ser screw {2 reg'd) %
4. Mive lirus: bearing

Sedlian Wil
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Maote

Before applying primer and enamel to che mar-
ifold and rubes, mask the machired surfaces,
including the seal grooves and cne shoot rube
areas beyond these graoves.

7-50. FAN INLET AND GEAR HOUSING ASSEMBLY.

7-61. INLET AND GEAR HOUSING. Replace any dam-
aped sted with the next oversize of the same basic part
number. (Refer to Table X.) Scraighten che fan inler
shields if the bars are not badly bent. If the shields are
seriously damaged, grind off the heads of the aitaching
drive screws, and remove them; then pull out the screw
shanks with old diagonal cutters. Lay replacement shields
on the entrance housing with the screw holes over those
cibs used to attach the original parts, Use a No. 33 twist
drill to drill new screw holes to a depth of 11,32 inch.
Blow out chips, and drive iri 21 new flat head drive screws
{Parker-Kalon type 21, No. 4 10 attach two new shields.
Stone down any nicks in the casting parring Range.

Mote

IF previous replacements have cause two sets of
screw holes in the housing ribs, march the holes
in the pew guard with original housing holes,
and drill them to a depth of 4 inch from the
guerd surface with 2 No. 29 rwist drilf to enlarge
the holes for No. 6 {(Parker-Kalon rype 21)

drive screws.

% Aipnomo gear sUppors

Figure 7-13. Pulling Magnelo Drive Geor Suppord

Iz
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7.62. BEARING LINERS. Eeplacement of worn [iners
for drive gear ball bearing pilot bores io the inler and
gear housing and in che gear case {front) housing should
be arrempred only when 2o accucate boring machine of
sufficient size is availzble. The Jiners in che rwo castings
must be lin: bored, and the axis of each pair must be
parallel in all planes to the others 2ad square with the
rear parring fange of the housing assembly, Figure 7-16
prevides machining dimensions. Old liners may be bored
out o thin shells 2od collapsed for safe remowval. Old
liner dowels muse be removed or tapped in flush without

damaging the castings.

7463, FAN OUTLET HOUSING. Replace any damaged
stud wich the nexe laeger oversize of the same hasic part
number. {Eefer to Table X.) Check the small tapped
hales with a Ne. 10-24 machine screwm. If any of che
threads are damaped 50 as to bind, runina No. 10-24 tap,
Stone down the raised edges of any nicks or scracches an
machined surfaces of the casting,

Mate

Before discarding a damaged fan outlet housing
carefully grind off the heads of six round head
drive screws which amach the idencdfication
plate. Using the plate as a template in the cos-
-responding locarion on the replzcement casting,
drill new screw holes with 2 No. 45 twise drill
to a depth of 3,/16 inch into the casting. Arrach
the plate with six round head drive screws. It is
best to aitach rthe plate with a screw in the firse
kole drilled and 2nother immediately afrer driii-
ing che second hole 1o prevent shifting and mis-

alignment.
7.4, FLYWHEEL, FAN AND RING GEAR
ASSEMELY.
-3 } CAUTION |

Do not remove the fan from the fywheel or
remove the flywheel counterweights for any rea-
sor. These parts are assembled before the
drpamic balancing operation and must not be
shifred. if the fan is cracked or any blade
chioped or broken off, replace the entire fly-
wheel, fan 20d ring gear assembly.

7-55. RING GEAR REPLACEMENT,

a. Lay che flywheel, fan and ring geac assembly oa =
sujrable beach, with the ring gear upward.

b. Remave the 12 ring gear attaching nut locks and
plain outs or Marzden lock nuts and lock weshess.

¢, Lift off the damaged ting pear. If necessary use a
wardwaod Block and a hammer o tzp it from the ﬂ:,-whee]
shoulder.

d. Smootk any roughacss on the fiyahbeel with cracus
cieth,

e. Placs a new ring gzar on the Averheel with scud hole
covneerhores augward. Tap it onta the shoulder.

7B
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£. Arach the gear wich rwelve incernal rooth lock
washers and Marsden lock oors. Tighren the nuts o a
uniform torque within limits specified in Section XiJ.

Fu8é&., ACCESSORY CASE ASSEMELY.

7-67, OFL FILTER MNECK AND CAP RETAINER. A
damaged oil filter neck may be removed mosc easily by
sawing it off about 1/2 inch from the case and collapsing
the remaining tube wich pliers. The replacement rwhe
should be deiven inte the case hole with 2 hardwood
block and a maller after orher repair work on the casting
has been finisked. If the cap reiziner chain is damaged,
shear off the tiver which holds it to the Aller cap, and
punch the rivet end cut. Insecr a new river from the inside
of the cap bug and suppore its head oo a suitable mandrel.
Place a new chain on rhe civer, and peen che rives shanke
over to hold it Grm. Spread the retainer ring eye, and
slip over ir ¢he fast liak of the oew chain; then close the
eye with pliers.

7-68. TACHOMETER AND OIL SCREEN HOUSING.
Remove the oil seal assembly from the mounting side of
the tachometer and oil screen housing with a standard
oil seal puller. If the casting parting surface is warped,
lap it to restore perfect fatmess before installing 2 new
oil seal, and wash the casting thoroughly with a mineral
spirit solven; thea dry it with 2 compressed air jet. Before
installing che new oil seal sofeen its leather lp wich
2 suirable ail. (The manufacturer recommends Neare's
Foot Oil.} Coat the meral case of the new oil seal with
engine lubricaeing oil. Support the casting in 2n arbes
press (not on che tachometer adapeer), and posicion the
new seal at the counterbore mouth so chae its leacher seal-
ing lip is outward, Place on the seal a suitable round, flar
block of siightly smaller diamerer than the seal case,
but larger enough to bear on it. Press the seal in squarely
against the bottom of the counterbore, Diess damaged
tzchometer adapter theeads with a Sweiss thread file or a

chasing nu.

7-69. OIL PUMP AND ACCESSORY (ASE BUSH-
ENGS. If replacement of these bushiogs for the pump
Empellars was speeifred by inspection personned, drive cug
the rwo bushings in the pump housing and the corre-
sponding pair in the accessory case wich the bushing
eemover and replacer, tool Mo, J-5010-1 while the casting
1% suppocted on the fixture, ool No. [-5010-2. Dip chc
replacement bushings in engine lebricating sil immedi-
arely befose driving them inro place with the same tools.
The buskings must be installed wich their chamiered faces
raward and Aush wich the gear chamber surfaces. Dare
or ream che new bushings ro a diameter wichin the Limirs
specified in Table ¥, Ssction V1. For this cperation the
pump howsing must be assembled o the accessory case,
and the bushings must be line boared or iine reamed w2
thar the axis of each paic in line is sguare sith the puma
pazting susfece in all directions. Break shars edges at
the square ends approximacely 0.025 irnch.

700 ACCESSORY CASE STUDDING ASSEMBLY.

Beplace any damaged stud sith the aext lurger oversiz:
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metal. Gears with such serious damage and any whose
recth are pir:ed deeply, corroded, chipped or worn in pro-
Ale noticeably must be discarded.

1.83. GEAR SHAFTS. Polish gear shafts with crocus
cloth moistened with a mineral spirit selvent, then with
dry crocus cloth. Moderate polishing should remove any
roughness oo the bearing areas. kf severe scoring o
gIOOYE WEAr remains the gear should not be reinsealled.

7-84. EXHAUST MANIFCLDS.

7.85. Test thie manifold artaching fange surfaces for
warpage on a surface plate by atrempeing to insert a
0.0015 inch thickpess gauge. If necessary to reseore fiae-
ness, the surfaces may be lapped, provided that a large
lap plate is available. They should show a uniform matte
finish to assure faeness and perfect aligngent. Dented
manifolds are difficule to repair and may buro through if
dents remain, hence they should not be reinstalled when
replatements are available, Ends of the manifolds may
be returned to circular shzpe with sheet metal tools.

7.86. SHEFT METAL PARTS. Straighten dented or bent
shroud pares and exhaust jackets with normal sheet metal
repair teols, Cracks and broken joints may be repaired
by brazing if the damage is aot excessive.

MNote

Efficient operation of the air heating and engine
cooling systems depends on close fiting sheood
parts and exhaust jackets. Parts which cannot be
reurned to correct shape should bhe discarded.

7-87. DIL SUMP ASSEMBLY.

7.88. Replace any damaged smad with the next larger
oversize. (Refer ro Table X.) Stone down the raised
edges of any vicks on the sump machined surfaces and the
oil drain connecting plate. Smooth any nicks in plug
threads with a Swiss chread file. If the oil gauge suppert
—F-dented or beat, saw off the fared end, zod iosert a re-
placemens gube through the priginal coupling nut, 13
serviceable, Flare the new tebe with a rube flaring cool.
Eeplace the oil gaugs rod if it is damaged.

7.89. 0L SUMP ADAPTER ASSEMBLY. Scone down
¢hie raised edges of nicks in machined surfaces with a flac
hard Arkansas stons dipped occasionally i kerosene.
Smooth any nicss or roughness on tiee threads of the
square head flanged plug and screw it oo ihe fronoc
adapter tapped hole check for Binding. If necessary, use
a 1-174-18 tap to smosth the hgie ehread. In the same
macner, repair the oil pressure relief valve cap and it
rapped hole in the adapeer, using 3 7/8-18 NF gap if
necessary. [F gasher searing surfaces arcund these ewe plug
holes are roughened they mus: be mzeained smoath with
s suirzble end mill, maintaining their squareness wirh the
holes, Tesr szating of the otl pressure relief valve plunge:
in the adazier with oil base Psussizn blus gigment o the
plunge: cone, IF the plunger face is imperfect discard the
plunger. |f the sear is tmperiest bur nos seriously dam-
aged lap ir 1o oa serviceablz plunger, using fine grade
lapping ccmpnund, and clean back pacrs thoroughiy be-

Section Wil
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fore rechecking.
7.90. PREHEAT AND AR MIXING VALVE

7-91. Smooth any nicks in the machined surfaces of the
housing, butterfly valve shafts and vanes. If either of the
solenoid bracket attaching studs is damaged replace it.
Repair 2ny damaged screw hole in the top housing flange
with 2 Mo, 1185-4BN x 3/8 "Heli-Coif" inserr. Use 2 Mo,
1185-38 x 9732 “Heli-Coil" to repair either of the re-
raining screw holes for the bimetal spiral adjustment
plate and break off the rang after installation or instail 2
MNo. 1185-3B x 3/8 insert, and Jeave the driving tang in
place. Either procedure may be followed, using the same
optional parts, to repair the rear atezching screw hole for
the heat valve cover ar the right end of the housing, how-
ever the opposite screw hole should be repaired by in-
staltation of a No. 1185-3BN x 3/16 insert, since it 15 a
through hole of only 1,/4 inch depeh.

7-92. OIL PRESSURE YALVES.

7-93. Replace damaged cylinder stads with the next
larger oversize. {Refer to Tahie X for setring height.)
Smoath any roughness on the machined surfaces of the
cylinder, its bore wall, the piston and the cover, using 2
fiar hard Arkansas stone on flat surfaces and crocus cloth
on curved surfaces. If the pin hole in the piston stem is
worn out of round enough to rause noticeable lash in the
linkage or if the fAar head pin is noticeably worn, discard
such parts and draw replacesents From stock. Coliect sets
of parts for two complete vaive assemblies in small con-
tainers, and keep them covered ro exciude dust and gric

pending reassembly.

¥.94, CORROSION PREVENTION.

7-95. During all stages of repair operations and follow-
ing such work, bare steel surfaces shall be protected from
oxidation when nor aceually undergning rep:—:ir wark, [.e.,
while awaiting aoy repair step, reinspectisn or geassembly.
Such protection shall be accomplished by dipping the
parts ir, o sprayiog them with cofrosion preventive com-
pound, MIL-C-6529, Type b, or 2 mixtuce of goe par:
Type [ compound and three parts engine fubricating oil,
MIE-L-2104, grade 30, The same protective coating shall
be appiied to other metals if necessasy (6 prevent oxida-
tion under climatic of annaspheric conditigns prevailing
in the workshop
Mote

Pistan fings and ocher plared steei pacts de nut
reguire protecrion. Tie foregoing insiucgian i
apphicabie ac 2! times o polished and smzchined
steel paris aor p:m:er[ed by cadmium, tin, capper,
or aher plarnng o curface rreatmend In order
e mole the corrasion preventive filan effective
¢he bare merz] surfaces must be fres of moisiere
when it is app!ied. Aced present in pe:sp[rr_:iun
and st oils meay ascack scesl suelaces if hnger
fnger print

prints 212 nat remuoved, o parss in
Farce

peirover saluriuns asveiable from A
srock afrer handling o prevenl suen diack.
51
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Paragraphs 7-96 1o 7-94

F-96. REFLACEMENT OF PROTECTIVE COATING. ‘: CAUTION i
L

797, Before repainting, magoesium castings must be

treated by brush application of the chrome pickle process, Masking tape should be applied carefully, in
Specification MIL-M-3171, Type [, if their surfaces have erder to exclude primer and enamel. If any smalt
been machined, scratched or otherwise aleered so 25 1o areas of over spray are found when the masking
remove the protecrive film from small areas. For dip creat- material is removed it must be disledged with-

out pouging or scratching the fnished surfaces.
Mo primer or enamel is permissible on interios
surfaces of the fan inler and gear housing, pear
case heusing, crankcase, accessary case, oil sump
and other castings conracred by engine lubricar-
ing oil afrer assembly.

ment refer to Table XIII.
7.08, Table XIII provi{!es: information for proper appli-
caticn of prorective coarings of primer andfor enamel,
to reglace packecte parrs, Refer to ehe liseed specifications
for colars and properties of the coating materials and for
intended drying methods and times.

TABLE XIIt. PROTECTIVE COATINGS
CODING EXPLANATION

Protective Coating Coler Mo, af
Code Designation Sprec. Mo, Type Calor MNa, Coals
a Frimee—Zine-chromare MIL.P.G880 I — — I
b Primer—Zinc-chromate MIL-P-6889 I — — 2
c . Primer-—Syachetic TT-P-5636 — — —_ 1
d Enamel —Heat-resisting MIL.E-5557 il Black - 515 2
e Enamel—Gloss MIL-E-7720 1] Gray 513 2
£ Enamel—Glass _ MIiL-E.7729 Ii Ordnge 505 2
g Cadmium piace ANMS-2400 {SAE) — — —
h Parkerize - . —_ — — —_
i *Dichromate Iveatment MIL-M-3171, — —_ — —_
- Type III .
Part. Mo, Descriprtion Material Code
A1TIHD Filter—Gear €ase aite. . oo | Sreel ce
1551457 Filrer—Carbiretor afr Lo | S22 ce
M i251 Shartter Assembly—TLeft .o LA uminum ad
M 1252 Shucter—Right ... Alumingm ad
365181 Cover—Gov. adaprer oo N Aluminum ag
531183 Howsing—Pushrod L Steel E
$3t184 Flange-—Pushrod housing ... ...| Alumipum ae
532450 Cover—Valve rocker. oo o Aluminum ae
532741 Cover—Meat valve ... | Alvminwo ae
532754 Jacker—Exhause cross pipe.... ... Steel kd
332758 Eibow—Exhaust jacker ... .| Beeed hd
532787 Baffle—Shroud to No. 2 oyt I Seeel od
532868 Housing—Tach. & oil screen Aluminum ae
532915 Tube—Intzke .. ... . e e et Aluminum ae
432080 Adaprer—Fuel pump ... Aluminam ae
EEEIEY : Baffle—Shroud to MNa. C}-'[ . X Sreel od
435150 Sump Ot e | Alumiouere as
5331a% Hewsing—Fan queler L Aluminum ae
$33179 Heoustng—Fan inler & gear ... ... .. Aluminom ae
$33184 Plaie—Onl drain comnecr. . ... .. Alumicum 2
433187 Bafle—Ineer fiead ... Steel I
£33 1840 Baffle—inter bartel ... o Seee! cd
533213 Jacker—ixhavse manifald e R Sreel hd
533278 ! Tacker—Exhawse manifoid - .| S1ee! he
(533230 i Malve body—Afr cusber o Aaluminem i ze |

Muote: Apzly finishes o unmachined excerior surfaces only.
cappitvahle anly wher ennirecasieg has bren sicipped of paing and zny previces chrome gockle aecatmant Far oo op sefer

parzeeiph 347

£7
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TABLE XIHl. PROTECTIVE COATINGS [Cont)

Seclion VI

Part Mo Descripiion Material Code
533258 Fiywheel and Fan Assembly............ e e e Aluminum ae
533262 Adaprer—Oi! fller necko e et e e e e N Alumiaum ac
533268 Jacket—Exhaust manifold ) . Sreet kd
533274 Rod Assembly—Oil gauge oo | Steel ck
533291 Jacker—Exhaust manifold Sreel hd
533208 Cover—Gear ROUSINR ..o i cros oo Atuminum ac
533324 Turning Vame ... e e e s s IR o] Sreel e
533357 Filter—Gear case BUdo oo e [P o..| Steel e
533387 Turring Vane—O4] cooler ... .| Sreel ce
533401 Filtcer—Heater ower aif.... oo e et s Alumirum ad
533410 Turning Vane—Lower ..o e b Steed ce
533448 Bracker—Hearer ... ... . Sreel e
533453 Cap—Oil filler S — Stee! cf
533454 Tube—Heater £0 SUMP. ..o e Seeel g
533519 Bracket—Blower engine.... . - Sreel ce
533501 Cover—OCil press. valve cyl Casr iron ce
533659 Accessory Case e .| Magnesium ibe
533715 Etbow—Exhanst JACKET e "4 Sreel kd
533718 Eibow—Exhanst jacker .o Seeel hd
533732 Bracket—Blower engine | Seeel e
533824 Tube—Heater air outlet Sreel cd
333853 Support—MIixing valve .. Seesl ed
533038 “Brace Anglé—Shroud .. Seecd cd
533852 Housing—Carh air fler ) . | Sreel e
533093 Adaprer—Carb to ALt o Aluminom e
534018 Bracket—Exhause jacker ...l Steel cd
534019 Cross Brace—Exhausr jackers Steel od
534027 Eibow-—Exhaust manifold jacket ... | Seee) hd. .
534223 Bracker—Rear engine MIGUIL ..o oo e e e Srez=l cd
534224 Bracker--Rear engife mOuUl oo e s Sreal cd
534342 Divider—Shroud ... Seeet g
534350 Bafle—No. 2 cylinder............. Seeel od
5344172 Maotfold—Intake ... Aluminum ag
5_-,.44’2,.- Qil Filter Body ... Steel £
534563 Baffle~5hroud 1o Mo eyl .o . Seect ol
534503 Baffle-—MNo. 2 ayl head.. o e s e Seeel ed
334601 Bafile—No. T oyl o shroud. . e e e e e e e s Steel cd
534717 Adaprer—CHL 5UmpP Aluminuem ae
534735 Crankcase—RIght oo e Aluminem ae
3470 Crankcase—Left .. e et s e J Alumioom az
5 34803 Cylinder and Head Assy . e | A 8 Stee] d’
5350065 Lifting Eve .. U .| Sreet cd
333584 B.acket—ExhaLsr JEC](-E[ e e e e ] Sreel i )
153506063 Housing—Prehezr and mixing valve.. | Aleminoam 2z
535713 Adepter—GOVErBBI . e s e | AIUIDIE LT de
33714 Heustng—aAilr Nlrer ... .. . .| Sreel ce -
5335837 SEEP—IVEL oot o it i s e e EE cd
535838 Seeip—Mur | Sreel ¢
S33859 Steip—MNur | Sreei cd
5338060 Srrjp—L (57 S . .. Sreel o -
53387041 Pane! Assy-—Shroud FEOME o Srea cd
3358702 Panei—Shroud UPPEr LEAE . - | Srezd 4
3352870-3 Panel—Shrovd 10Wer T630 . oo e e e | B2 cd |
5353704 Panei—Shroud lower rear L. | Sieel cd
535870-5 Panel—3hroud upper rear ... | Seee! cd |
[333870-6 Fanel Assy—30000d (0P e o o e e e e .| SEEEL el |
£3
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TABLE XIN. PROTECTIVE COATIMGS [Conf)

Part Ma. Description Maseria! Code
SASET0-8 Panel—Shroud bortom side. oo st e | STEEL cd
5358709 Panel—Shroud bottom side e BeE] cd
535ET0-10 Panel—Shroud bottom FEORT oo e e eene | STRED cd
53587011 Panel—5hroud detachiable e v | SreE] cd
53587012 Panel—Shroud detachable e ean | SeEE] cd
SI5ET0-13 Adapeer—Shroud rear panel L. v | Sreel cd
53557014 Adaprer—Shroud rear pane[ ....}Steel cd
53557034 Angle—Shroud hook .. . oo | Sreel B
335050 Jacket—Exhaust mamfo!d £T0oss pme | Sreel hd
536161 Adapter—Governor ofl drain . | Aluminum ae
537262 Cover—0i] Bller hole ............. 1 S1eel ce
S38726 Rod—Goveraor control ... — .| Sree] E
538737 Tube— Ol BIET Lo e eee e vt e et een e | STEE] ce
sig742 Bracket—OHl filler tube oo e e e e | Stmel] g
538758 Housing—Gear €258 v et aeeeene | AlMENUM ae
538803 Cap—Oil Aller ... L[ Seeel cf
CEL ) Tube—0il gauge rod suppurr SO OSSOSO I <Y ce
£521960 Cooler—Engine oil .. OO O ¥ |11 1t =113 1} a

SECTION VIl
ASSEMBLY OF SUBASSEMBLIES

-1

a-1. CI.EAN!.INESS.

8-2. In order to prevent scoring of beznngs and con-
ramination of the dubricating oil sepply, it is esscarial
that all parts be free of dust and grit when they are
assembled or installed, The prevalence of abrasive Far-
riclss i the acmesphere makes it advisable 10 wash case
pacts, interazl parts and cplinder in dey cleaning solvent
immediately before final lubrication and assembly. If
more than a few minutes must elapse berween final clean-
ing and assemmbly, rhe part or parts shoold be covered
during the waiting peciod. This precavtion alsa should be
applied o pariial and complered subassemblies.

8-3. LUBRICATION.

£.4. Unless the packere is to be completed and tested
within 24 houes after the agsembly procedure is begun, it
wUl| he necessacy to dubrécate che moving parts, afl bare
steel parts and sll bushings and bearings—immaediaczly
befare installation—swith corrosien preventive conepound,
MIL-C-6529, Type I, or a mixture made of one part Type
! mmp:und and three parts »ircrafs engine lubricating oil,

a4

MEL-L-6082. If e2pid assembly and immediate testing are
scheduled, it will be permissible o jubricate the maviag
parts and bearings ar assembly, with aircraft engine lubsi-
cating oil #nd the special lubricznes mentioned in the
specific assembly inscructfon in this section, however,
should a waiting period develop between assembly and
testing of any packerte so lubricared, it will become neces-
sary to preserve the packetre for remporary seorage i
accordance with current Techoical Orders covering thar
subject Apply lubricating oil and corrosion preventive
oil mixtere with a spray nozzle, a squlrr can or clean
brush. Keep supphf:s of lubricants in dustproof and
waterproof containets.

8-5. WEW SMALL PARTS REQUIRED.

8-0. All parts of the following types used in rrassembly
shall be new pazts: lackwire, aur lecks, tock washers, b
washers, nuc [ock plates, coter pins, copper-ashesios pas
Lers, rubber seal rings, cebber hose conneciors, saft
gaskers, speed nurs and piston rings

8-7. LOCK DEVICES.

o
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Figure B-1. instalialion of Lockwires

§-8. LOCKWIRES. .In figure 8-1 are illustrared three
typical lockwire installations. Motice that the end loops
are held inwdrd by the direction of twist to prevent loos-
ening. Twist wires snug, and pull moderazely tight when
twisting the anchor ends. Bead down the twisted. ends, as
illustrated. Always lead cthe wire in the direciion which
will hald ehe threaded part which it secures against
loosening. {Only right hand threads are employed.)

g0, INTERMNAL TOOTH LOCK WASHERS. [ostali on
screws with undrifled keads in all insrances and on studs
befoee insralling plain hex nuts, except where instrucrions
cadl for nut locks, When the pare secured by the screw o
oue is made of aluminam alley or magnesium, inseall 2
plain steel washer betmeen that part znd the internal
tooth lock washer to prevent the sharp washer teeth from
digging o the sofc metal.

§-00. WUT LOCKS. Uss only where specihed. After
tightening a plain nut (o specified torque, screw a nue
icck on ehe stud with che fingers wnel 1 is spug, thea
tighten it only about 176 urn (never more than 1/4 turn}
with a wzeach. Excessive tighrening will permaocatly dis-
:ort the spring eeech of ehe nue Jock, making it useless as
& locking device,

3-1%. COTTER PINS. Cetter pin holes in bals znd studs
must lie wichia ehe slots of the nues which the cotrer pins
are intended o secure. If chey do not conform o chis re-
guirement, substitute another bole or another washer, as
tequired, to correct the hole positton. This situation wsi-
ally is the rescit of installing incorrect types of attaching
part. Tep the couter pin head inro the nut stot as far as i
will go withour Hactentng. Hend cower pin legs snug
aguinst nut sides and stud or bol ends. §f necessary, cut

Ceclion ¥
Paragraphs 8-8 ta &-17

off the pin ends with diagonal curters until rthey will iie
fAat. (See figure 8-2.)
B-12. TIGHTENING TORGQUES.

2-13. Inche Table of Tightening Torques in Secion XII,
special torques are specified for rightening cectain bolo,
screws and nuis. Tighten all others to the values specified
in Section XiI for general use with the thread size in
question. After exreasive practice with varfous sizes of
zerachment the assembles will know, from the force re
quired on various wrenches, when proper terque bhas been
applied. Unless specifically noted, tighrening torques
specified in these instructions ate intended for use with-
‘our thread lubricznt. Tighten straight thread plugs
enough ro compress their copper-asbestas gashers, Tigheen
pipe plugs with abou the same torques applied to straight
threads of similar diameters. .

8-14. GASKET PASTE AND SHELLAC,

8-15. The application of gasoline and il resistaar grease,
MIL-L-6032, to both surfaces of soft gaskets immediately
before they ace installed will aid in preventing oil Jeaks
which sometimes result when dry gaskets take a permanent
“set”, or comptession, under the combined effect of heat,
vibration and compressive force of atraching parts. Gas-
ket shellac should be used only where specified in the
texe, It forms 2 thin seal when sofr gaskets cannot be used

between case parting surfaces.

} caumon §

When gasket shellac or paste or any gassline
and oil-resistane semisolid material is applied
to a soft gasket of to a case partiag surface, nse
only a thin, uniform film. Any excess of such
material which is squeezed ineo the engine case
may be carcied by the lubricating 0il to the oii
filter or 1 smalt passage, where it will fodge and
cause a restricrion of stoppage of the oil flow
with resultant damage to moving pacis of the
engine.
8-15. ASSEMBLY FIGURES AND LEGENDS.

8.17. Operacions required o assemble the subassemblies
are described in ihis secrion, with frequear refezence 1o
exploded views in Secrion IV, Such references are made in
the same maaner as in Secrien IV, {Refer 1o paragraph

4-11.)

I'IJ'I'IEUNG H'GHT

WEONG

Figurz §-2. Ccller Pin installaifon



Section VI
Poragraphs B-18 1o £-22f

E-TB. COMPLETE FAN IMNLET AND GEAR HOUSING.

819, FAN INLET aND GEAR HOOUSING.
{See figure $-24.)

a. Lay the housing and guard assembiy (56, 37, 58) on
_irs front studs.

b. With Truzre No. 7 pliers compress the drive pear
bearing rerzining ting (49, and tnsert it into its groove
in the central bearing liner.

c. Lay a new oil seal {50} on the end of the bearing
bore liner with &s sealing lip downward, and ap it inte
Place against the reraining ring with a Qat end block and
a maller. The seal itp musr be toward the gear comparr-
meni.

d. Artach the timing inspection hole cover {54) with a
lock washer and a screw so that it will close the housing
inspection hole,

e. Turn the housing over, Spread on the excernal pips
thread of a streer elbow §23) a- flm of gasoline and oil
resistane grease, MIL-L-5032, and screw the elbow inco the
pipe rapped bole berween the upper generator mouent
pads, Similaely fubricate the pipe thread of an air flter
{22). Tighren the elbow 1o such a position that the fileer
nipple thread axis wilf lie paralle! eo the vertical center
line of che housing {in working position); then screw
the filter into the elbow, and tghten it so that it is in-
clingd roward the generator end, as jlJustrated ic figure
1-3. : ’

8-20. GEAR CASE HOUSING. {See figure 4-24.)

a. With Truzec Mo, 7 pliers compress a second reeain-
ing ting (493, and install it o the cencral bearing bose
liner proove of the gear case housing {53).

b. With Trearc No. 5 or Mo, 25 pliers compress, in
earn, the four driven gear bearing recaining rings {48,
and install them in the gear case housing drivea gear
bearing Bore liner grooves.

¢. Lay th¥pgear case housing on its rear surface. [o turr,
lay four aew oil seals (51) on the driven pear bearing
bare liners wich seal lips downward, and t2p them into the
liners with a suirable flar end block and mailer until they
are scated apainst the rerzining rings. The sealing hps
inust be toward the gear compariment.

d. lnstall and tighten a square head plug (1) in the oil
drain hole.

e. Artach a mew gaskei {38) and the oil Eiler hole cover
(37) on the cwo-snec pad adjacent to the dower l2fe gen-
erztor mouni pad wicth ewo sees of pars €36, 35, 34),

. Apply 2 Rlme of pasoline and oil resistanr geease,
MIL-L-6032, to the extzrnal pipe threads of a nur {52},
and screw it tightly (ot the rapped hole behind the o
fillac hale cover {for connaction of the oil gauge sepport
sebe).

21 GEARS AND BEARINGS. (3er figure §-23.)

a. If the bail bearings (41, 45) were removed from rhe
ariving ana driver gears {44, 40, 47, Lastall two service-
zhie bearings on each gear. A suppor: ting and 2 deiving
ting af carcect dizmeters and Azt ends mas: be procured.

Eda
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Both rings should be sized eo hear on the bearing' inner
races, with clearance holes to pass che gear chafes; and
these for che driving gear bearings muse be long enough
to project beyand che shafss wher the bearings are in
place.

b. Lay z support ring on the arkbor presy table and
cencer one of the bearings on top of i, Place che gear on
che bezring, and align it in all dicections; :hen bring the
ram down on the gear shaft and press the gear into the
first bearing.

c. Place the second bearing on the gear shafe and the
driving ring on the bearing Bring che rzm into cconact,
Square up rhe bearirg, and cener the ring, then press the
bearing 2nto che shafr until e is seated.’

d. If new gears are being installed make sure thar they
are equ'ipped with cupped oil plugs in the shafr bores. If
the plugs are not in place procure one for each gear, and
drive them in wich a deift and maller varil they seat on
the shaft bore shoulders,

8-22. ASSEMBLY OF HOUSINGS, GEARS AND
COVERS. (See figare §-24),

a. Lubricate the driver gear and irs bearings. Place a
cone of stiff oilproof paper (such 2s stencil paper in the
central bore ol seal to guide the gear shaft through the
seal lip, and carefully push the gear assembly inro place
in the housing (58}. Wirhdrzw the paper cone from the
opposite side. The cone ts made of a recrangular piece of
paper curled up and skipped iaco che seal opening. fis
overlapping ends are not attached. .

b. Lubricate the gear shaft splines with Gredag No. 44
grease, Push the Aexible conpling driven flange (40) over
the gear shafe, "Wfich MNe. 6 or MNa. 26 [ruarc pliers spread
the retaining ring {393, and seat it in the gear shait
groove.

¢ Lay the infer and gear housing {58) and gear as
sembly on the housing rear studs. (See fpure 83 Lubri
cate the four driven gear and bearing assemblies, and
insect the beartngs on the plain shaft sides inco the inlet
and gear housing liners so that che splined gear shaft ends
are upward, Install the 36 rooth gear assembly in the posi-
tion which will be ar upper left of the housing assembly
In its operating position (left foregroond in figure 8-33,

d. Place four stenzil paper cones (1. figure 8-3} ia the
driven’ gear shafc oil seals in rhe gear case housing {53}
wirh rhe large cone ends toward the pear compariment,
Make these cones as described in step “2" of chis para.
graph.

e. On the fenar parting Aange of the inler and gear
housing (28) spread a thin, uniform fim of lightweighe
Tire Seal. Lay z loop of MNo. 50 sitk shread around toc
flange curside of the studs (but inside when ic is wider
thered. The ends of the loop should lie side by side ar the
top of the Aange and puching bur not crassed ouer.

{. Tura the geas caxe howsing, frear side up, aad Towsc
it carefully onzo the gears in the inler and gear housing,
werching the paper ennes 1o see thut the gear shafts enges
thein safely. Tap the gear case hovsing down intg pos-
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Section VI
Paragraphs §-12g to §-26

1. Stencil paper cones in gear case housing otl seals

Figure B-3. Installing Geor {ose Housing on Fan Infel and Geer Housing

Fion wich a noomarriag hammer, keeping it level; ther:
withdrow the paper cones

g- Araach the gear case housing to the inler and gear
housirg seuds projecring into the generacer pad cavities
and ta the stud berween the two bettom pads with 13
washers, tncernal eooth lock washers, and plain hex nurs.

h. Place four new geskers (28) on the generarar mant
pads, Irs:all the four covers {273, and atrach zach with
21 sers of pares (24, 25, 24).

i. Place a new gasket {33) on the studded cenrer pad of
the gear case housing, and place 2 cover (32) owver it
[nstall and tighten four sers of zeaching pases (31, 330,
297
E-23. FAH OUTLET HCUSING AND SHROUD

FRONT PAMNEL.

a.74 OUTLET HOUSING AND ATTACHEDR PARTS
[n fgure 8-4 the ouder housing swdiding assenibly i 1l
Justraied us mounted on & romtakble wock siand o permir
tsning it o the most conveniene working positon fo:
artuckment of ehe three turning vane sssemblies (2, 3, 5.

If such a support is not available, lay ¢he casting oo a
work bench. Arcach the vane assemblies wich parts listed
jn the accompanying legend. The two screws (5} at the
top of the lower turning vane assembly are more clearly
visible in figure 8-3.

.25, In figure 8-5 the fao outlet houstng and turning
vanz subassembly is shown after it has keen turoed aver,
and the shroad front panel assembly has been actached
ta it eemporarily with fillistes head screws {1} in the cyl-
tndes ro shroud bafe attaching holes. A& new felt sealing
sirip (2) has been cemented inside che froac papel attach-
ing flange with 3C MNa. 1551 adhesive {licuid) and al-
lawed to dry prior to this nperation. Te must be azmlv

attached to the panel flangsz o prevent shifting 15 it =5
eekad in with a screwdriver, stareing ar ane ernd, =whiiz
the panzl is pushed dawn over [he nowsing. Excessive
thickness of the fele will make this a difficus cperazion,
whiie msufficient rhickness wiil prevent a perfecn seal al
zhis imparrane joine. The corract striv 15 0.09 inch “hick,
i inch wide znd 47-3/8 inches long.

ure 8-6 the cperatar i punching o screw hols

&-2h In fag
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1. Oil cooler turming vane assembly
1. Screw, lock weasher and ot

. Lower turning vane assembly

. Serew, lock washer and nuwe
zzew and lock washer

Upper murning vane assembly
Screw, loek washer and our

. Fan cullet bousing

LRI ™

o =-d

Figure 8-4. [nsialfing Turning Vuoles .

1. Sceeny

Figure 8-5,

2. Felr sealing strip

Installing Skhroud Fron? Pamel and Secling Sirip
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through the shroud front panel ssaling serip with a long,
tapered punch which has been ground to a sharp point
on the business end. Screws, lock washers and nuots have
already been installed in other holes around the papel
fange, with nuts on the inside of the housing and the
lock washers under the screw heads, The longer sceews
ate near the ends of the auwaching Bange where the cast-
ing is slightly thicker. With two of the screws {4ih and
sth fromright end} and a bracker {21, figuze 4-24) for
the gear case oil filler and oii gauge support tubes is at-
tached on top of the front panel fdange, as shown in
figures 1-3 apd 1-4, When all shroud papel flange attach-
ing screws heve been installed, remove those ac the baffle

positions.
B-27, (See figure 8-7.)

Legend for Figure -7

i. Fan outlet housing and turping vwanes
assemnly

2. Shroud front panel assembiy

3. Exhaust manifold conrscmo:

4. Shroud o ™o, § oylinder inoake side
baffle

5. Shroud 10 MNc, & cyliodzr exhaust side
bafile

. Packings

. Grammet

. Crommel

. Hosk aagle

LD e O

Saction VI

Paragraphs -8-17 to §-27un

Figur;- §-6. Aligning Screw Holes and Punching Sealing Sirip

a. 'Before installing the shroud to cylinder baffles pull
the shroud panel (2) sway from the housing (1) only
enough to admir the exhaust manifold jacket connector

. {3), and slide the latter part between so that its collar

Figure §-7.

Fon Ouilet Housing, Shroud Panefl and

Boffles Assembly

B



Section ¥l
Parogrophs 8-27h fo 8-35¢

projeces chrough the panet hole. The adapeer is loose in
the hole to pecmit self-alignment with the exhaus: mant-
fold jacker.

L. Arrach the shroud ro No. 5 cvlinder inzake side baffle
assembly {4) ro the panel and hovsing assembly with four
screws and lock washers and to che panel oniy with two
screws and nuts. With pares-of the same kinds, attach the
shroud 1o MNe. 4 cylinder baffle (3) on the left side, INew
bafles ace illustrated. Baffles previously installed may

" ke curved more neecly to the cylinder shape.

¢. Insert two new "O7 rings (6} io the oil passage
counterbores,

d. Inserr new grommets {7, 8) in the shroud panel
kales where iltusrrazed.

e. Atrach a webbing serip to the outside of the narrow
flange which surrounds the shroud front panel on the lefe
side in 2 position such that it will lie berween the in-
stalled positions of the bottom side panel and the top
panel, Ateach another identical strip on the righe side in
= corresponding position. The webbing strips may be

attached with split rivets or tubalar rivets. If holes were
not criginally deilled in che panel fanges, it will be
necesszey to drill about five holes through each webbing
sieip 2nd fange at evenly spaced positions while the
webbing is held Brmiy in place. S 7

{. Install 14 cage lock nots in holes in the surturned
flange zlong the borrom edge of the shroud froat panel
with the eheeaded inserts on top. Make sure thar the e
taining lip of exch cage nut is engaged in the panel hole
to assure alignment when the bottom front pancl.is ar-
rzched lager. ’

g. If removed for repair work, attach rwo hook angles
() (same as 43, fgure 4-18).

B8-28, SHROUD UFPER REAR PAMELS AND BAFFLES.

E-29. Refecho figure 4-18 For identificarion and locations
of the Blower inlet screen, felt sealing ring and grommer
to be installed oo the upper rear panels. Use illustrated
types of actaching part for the screen. A new felt ring may
be stuck eo the rear side of the left pavel by coating ane
side with S Mo, 1551 adhesive (a rubber compound
cement), or eguivaient, and aflowing the cement to dry
while the felr ring lies in place. [f the weatherserip web-
hing (4%, figute 4-18) has been removed from the side
flanges it should be replaced with new strips after com-
sletion of the rear panel during final assembly of ihe
packerte. Do not attach the baifles (49 and 53, figure 4-153
ta the upper tear paoels at this stage.

2-30, INDUCTHOM SYSTEM.
£.21. AIR TILTER AND ADAPTER ASSEMBLY. [ Sex
Gaure £-7%) Auach 2 new gasker (10} and an zdaprcr
sting (9) to the frone side of he Aleer housenpg (211}
witn four skrpuf zraching screws (6). while helding two
sssemblies of out strip and speed naw (7, 8) inside e
heusing. The speed auc teeth must e avay fron the tous
ine secface, 23 Llustrated, Place a new gashei (3) on the
ﬁ.t[)cr giement { 4], and shide che filzer ineo the rear housing

ST

r
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opening. Arrach its flinge with six shroud araching
screws {3). Equip a new connector hose (2) with tmo
¢lamps (1), and slide one end onto the breather conoector
on the bowom of the flter housing. Tuzn so that both
clamp screws will be accessible from the rear {filter) side;
then tighter the vpper clamp. (See fipure 1.2 for posi-
fon, )

8-32. INTAKE TUBES. (See figure 8-8.} On each of the
intake eubes {3) slide one of the flanges {4} with its
counterbored side roward the grooved end of the tube. In
the groove of each wbe, place a new special seal {5}, and
slide the Aanges down over the seals. On the plain end of
each inrake cube, slide a new hose (8) and over it ewa hose
clamps (7). Push the hoses on vatil dush with the whe
ends. '
8-33. INTAKE MANIFOLD, (See figure §-8.) The only
part to be installed in the intake manifold casting {1] at
this stage is the pipe plug (2). Coat the piug threads with
anti-seize compound, MIL-T-5544, before screwing it into
the tapped hole on top of the maaifold.

2-34. PREMEAT AND MIXING VALVE.

B-35. ASSEMBLY. {See figure 4.26.}

a. Assemble the parrs filustrated in figure 4-26 without
lubsicarion, If desired the housing (i) may he clamped
lightiy between lead shielded vise jaws while the other
parts are instailed. If the solenoid valve shafe {30) is an
original part, the pin {29) should be in place afready. If
this shaft is a new part, tap a new pin into the hole pro-
vided near the plaid end of the shaft until it projects

" equaliy from botk sides, [nsere the shaft and pin assembly

into the horizoncal bearings of the housing and attach 2
butteefly valve (28} with two screws aod lock washers
(26, 27). Test by turning the valve and shafe assembly
from the open to the closed positicn to make sure that
there is ne binding. Also move the shaft sidewise to make

" sure chat it is not excessively loose in irs bearings.

‘b, Imsert the mixing valve shaft {16) through the vern-
cal hoies in che housing, and test it for looseness. [f the
shaft fits satisfaceorily and does noe bind, insert the
smaller butterfly valve (12} into the Jower valve threat,
and artach it o the flac side of the shafr with (vo screws
and lock washers (10, 113, Tn the szme manner, insall
and arrach the larger busterdly valve {13} in the upper
valve throar. Tesc the valves and shaft assembly for fiee
rotation through their full range.

c. JEthe solenoid (2%5) is a now pard, ioscall oo it a new
coupling {24). The salenoid scroll spring tends to hold
the skaft in the vaive closed position. In this positioa, the
driving slot in the outer end of the coupling muse e
vertical, L., in line wich the rwo moundng steds. Slide
the coupling on the shaft in this position so that s oursr
end s exacrly 091 inch from the face of the solenoid hous.
ing. Deill through the coupling pin holes and shaft wath
a i/8 inch reisc deill, and secure the coepling by driving
ina new zin (23], Acach the mownting bracker {22} w
the rolenoid stads with iwo self locking nuis ang washers
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Seclion VI
Parographs 8-35d Io 8-38b

1. Intake mantfold 3. Intake tuwbe

2. Pipe plug

4. Intake tube fAange

5. Seal 7. Clamp
&. Hose

Figure 8-8. Three-Quorler Left Rear Yiew of Expladed lnlake Manifold and Tubes Assembly

{20, 2t} Turn the horizonial valve shafr {30} uniit its
driving pin (29) is versical as Husteared. Install spaces
washers {19} or two housing studs, then the solenoid and
brackec assembly with the coupling slot engaged to the
whafr pin. Acach the bracket with two outs and lock
washers {17, 18).

d. -Place a serviceable adjusting plare assembiy {9) over
the vertical valve shafr, and actach it loosely with rwo sets
of attaching pares (6, 7, B). Ture the adjusting plate until
its anchor pin is in posidon 1o fit into the outer end loop
of the bimeral spiral {5) when the bent inner end of the
spival is in position 10 fit into the vercical valve shafr slox,
and push the spiral carefully into pesition over the valve
shaft and ancher pin. Place a washer {4} on the shaft
over the spirai, and secure it with lock washer {3) and a
serew (2).

MNote
The spiral rwusc teavel counterclockwise from
the anchor pin loop to the bent iner end, as
seen from zbove,

e. Tura the ad;usting place undl the hor aiz valve (12)
is just held in the ciosed position; then tightea the ad
justing plate retaining screws (6) eacugh o hold the
pasLilon.

5-35. TESTING AND ADJUSTMENT. A slotinche end
of the borizontal valve shaft (30} opposite the seleneid
indicates che position of the burcerfly valve {28). The slot
should be nearty vertical when che valve is closed, and i
should ke horizoatal when the solencid is actuaced o open
the valve. Test the selenoid action by connecting irs leads
across a 24 vole starage battery. I che carrent does nut
open the valve, reverse the Jeads and repeac the west Do
not apply current longer than 2 few secons ar o tme, [
the curcent mill noe actuare the solenced ic will he neces-
sary to discard the assembly and subsitute 3 mew vae

8-37. FUEL PUMP AND DRIVE.

8.3 HAND CRANK ANID FUEL PLMF ADRAFTLR
ASSEMBLY, (See fignre 4-28.)

a. Apply a film of general purpose aircraft lubricating
grease, MEL.-L-7711, to the ol seul lig in the adupree (200
and ta the s=al race (adjacenr o crank jaws] wa the skafr.
Lubcicatz the shaft joutnal and splines 1s specified in
paragraph 8-4; then push the shaft slowly inturheadzpier.

b. 5lide the drive gezr {B] wver sle shafr sphines.
Spread the retaining cing {7} with Truure plers Mo 2 or
IMo. 22 just enough to puss over the shaftend znd seariyin
the groove ahead of the gear
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Sectien ¥l .
Paragrophs §-38¢ 1o B-41

c. Measere: the end clearance berween the gear and the
adapter with a thickness gauge, {Refer to Ref. No. 00,
Secrion XIL)

8-39. FUEL PUMP, (See figure 1-23.}

a. Befare installing ehe pump (5), wen the drive gear
until the shalt eccenrric is at its lowest position, Place a
new gasker {6) and che fuel pump on the wo long
adaprer studs, and slide che pump into sezted position,
rompressing the pump lever springs as the lever passes
above the shafr eccensric, Aceach the pump with two sets
of artaching parts {4, 3, 2 in thar order).

b. Fura che drive gear through ac least one complere
revoluten to est the action of the pump lever.

. Lubricate the pipe threads of an elbow {1} wich
gasoline and oil-resiseant grease, MIL.L.6032, before in-
stalling it in the fuel pump port marked “"QUT™. When
the elbow is tightened it must poinr straighe up, as il-
lusicaced,

8-40, SHROUD SHUTTERS. (See figure 8.9.)

8-£1. In order to avoid the necessity of adjusring the
shurier conteol rod afrer final installarion of shutters on
the packette, it is advisable to astach the rwo shutter as-
semblies temporarily to the sides of the oil sump oz o
space theo as indicated in figure 8-9 and o assemble and
atljust the cortrol rod parts with bath shutiers wide open.
The left shutrer assembly (1), if in good operating con-

. Shurer vonrol red

fir shraud shutier
[ock washer acd nue

i Lef
1. Rigze skroud shurter

.

7. O 380G2-39-3

dition, will be held wide open by the bellows actuating
mechanism insealled on it at room temperasures of 20°C
{?0°F}y and higher. The right shutter assembly {2} must
be kepe in the open position by some suirable means due-
tog rhis procedure, If necessary, the Fefr shucrer may be
adjuseed 20 the open position by loosening lock nuets [8)
and rerning them ro move the benr rod further inco the
swivel nue in the forked operating lever. Tighten the
lock nues again 1o hold the shutier vanes in ehis pesition.

- This adjustmens must be carcied out at = reom tempera-

ture of at least 70°F. Screw a nue {4) and a rod end (5}
an the threaded ead of the control rod {3}, Tastall the
rod end on the bent rod and fnsere the lateer throegh the
hole an the vane ¢onerol plate, as illustrated. Inseall toeo
cotrer pins {6} in the bent rod where illustrated. Place
the eyeler end of -a spring clip {7) astride the control
plate of che right shutter znd push the benr end of the
control rod {3} through the clip and the plate. Sazp the
clip down evér the control rod to hold it in place. Ob-
serve the positions of the righe shurter vanes. The angle
of these vanes shauld be identical to that of the [efc shur.
rer vanes when the conrrol rod is adjusted to the correct
lengrh, If the right vanes are nor held ar the correc
angle, remove the spring ¢kip (7) and the bent end of the
control rod (3), and turn the rod to change its efecrive
length as required; then reinstall the beot end in-the right
shurter, as before, When the correct rod lengrh bas beea

T Spring lip
8. Adjusimzn lack nuts

5. Shuter coaere! rod cad
6. Weshers ard coster pins

Figure B-2. Adjusiment of Shulier Control Hod

FF
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obrained, tighten the hex nut {4) agaiase the rod end (5)
ro maintain the length adjustmene. Decach the contral
rod from the righe shutter, bue feave i attached to the
iefr shurter assembly.

2-42. QM SUMP. (See figure 3-14.)

§-43, All studs (23, 24, 25} should e found in place in
the sump. The gasker (27}, ehe thermoswitch (9), the il
gange and its support (2 through 6) and sump astaching
paris (13, 14, 13) =il oot be installed (o the sump 2t this
stage. Install the other parts in the following steps:

a. Slide a spring wire circlip {3} on the gauge. 1f it is
necessary to install a new suppert {6), slide over rhe plain
end of the tube 2 bracker {4)—in the iMuszrated crienea-
tiot—and a coupling nut {5), with the nut thread facing
the plain end of the tube. Flare the tube end with a stand-
ard flacing tosl. .

b. Before installing threaded pasts {16, 17, 18} spread
on their threads 2 thin film of gasoiine and oil resistant
grease, Specificarion MIL-L-6032,

. Place the new copper-ashestos gasket (20} on the
flanged plug (19}, and screw the plug into the drain open-
ing in the bottom of the sump. Spread a film of gaseline
and ofl resistant grease an threads of the drain pheg (1],
and screw this plug into the apped hole in the larger
plug. Do not install lockwire in eisher plug, since the otl
rnust be drained following the run-in st after overhaul.

d. Fit 2 new packing {28} into the groove around the
large bore centered in rhe drain connection plare {29).
The piate assembly, its gasker and s atraching pares need
nar be installed at chis time. They may be loosely artached
to the sump stods (243 if desired.

g. 1 the bushirg (22} is oot in place obrato a replace-
menat part which will fe tighely ino the hole wward che
forward end of the sump botom surfoce, and p it
squarely inte place with a wood bleck and Tammer.

f. Ifthe Hubbard plug {21} has been removed, inscall
‘. new pact in the counterbore near che center of the sump
boteom surface, and dghrea it with cwo or three firm
Blows of 2 hamuner, teking care nut to d2oc the convex

surface.

8-44. Ol SUMP ADAPTER. (Ses jfpnre 416

8.4% Place o rew copper-ashestos gisker {i4) on the
square head plug {13) ezad serew the plug inte the
sapped hoie in the frone spour uf the adaprer casing,
Place a new copper-asbestes pasher [10) on the relied
valve cxp (9}, Lubricate o serviceabie spring (11} and
insert g ond into the cap. Place the reliefl valve plunges
{127 vver the oiher end of the spring. Hold the adaprec
caseing s thar its righs side is downward, and osere the
relief wvalve aszenhly upward i the tapped hole je che
sight side boss. alding che relief valve cap inward, invert
the adaprer and rest its lefr edge on ke work beach; then
pesn che cup (31 0 agained the spring. and screw id 1
the rapped hole. 1t el be ensier o ughier the frono plug
and the reiief valve cap afrer Instzilazon of che adapeer
un the engine. Aaching pares (1 areagh BY aad gaskers
{16, 17 1nd i8) are not G be instalizd s this seage.

Secien ¥
Paragrephs 8-42 to B-51

g-4&. CRAMKCASE HEATER AIR YALVE.
fSee fpure 4-31.}

B-47. [f the lever {5} was remaved frem the valve shalt
{7} assembie two serviceable parts and install a lock
warher {3) and a screw (4}, bur do oot tighten the screw
fully at this stage. The lever should be flush with the
slorted end of ehe valve shaft. Insert the shaft {7) into che
valve body (8), and push a butterfly valve (3} through
the shaft slot wneil ehe screw holes are aligned. Arrach the
valve with two serews and lock washers {1, 2). Test for
free roration of the valve and shaft assembly, and inspect
for leakage around che vabve in the closed position hy
holding the assembly between the eye and an illuminated
100 ware lamp. Correce Jeakage by shifting the valve
slightly, The position of the lever {6} will be adjusted ac
final zssembly.

£-48. OIL PRESSURE VALVES. {Ser fipure 4-32.}

&.40. Assemble ehe parrs illuscraced ro make up each of
two oif pressure valve assemblies required for one pack-
etre. Lubricate the cylinder wall with 2 film of gencral
purpose grease, MIL-L-7711. Insext the cupped side of the
syathetic rukber piston seal {11} into the cylinder and
push it inward a shore distance, keeping it square. Place 2
serviceable spring {9) on the piston (10). Ser the piston
on the work bench, and compress the spring by pushing
the cylinder cover (8) down over the stem. While hold-
ing the cover downward to expose the snap ting groove
in the stem, expand a reeaining ring {7) with Truarc Moo
2 or Mo. 22 pliers only enough o permit it to pass over
the stemn, and install che rieg in the groove. Place 2 new
gaskar {6} on the cylinder souds, and inseall the piston,
spring aad cover assembly on top of it. Artack the cover
with two sets of arraching parts (4, 5). This merhod of
assembly avoids possible damage to the bottom edge of
the rubber szal, since the seat cannor be pushed woo far
into the cylinder when zhe parts are instailed in this man-
ner. Actach cae end toop of a speing link pin {3} with 2
flat head pin (2} so thac the Jink is free to swing within
the sto at the rop of the piston stem. Secure the flat head

‘pin with & codzer pin (1)

8-50. GOVERNOR DRIVE. [Ser frenre 4-27.)

§-51. Push two new packings [ 16} over the ends of the
shaft {137, and seac them in the grodves in the bearing
areas. Slide the shaft assembly inco che adagre: bearings,
with its aoreed end toward the gear side Insere che but
terfly vatve ([4) chrough the shafr slat, and arzach i wirth
two s=t5 of parts (L3, 12}, Hoid die vabve in the clozed
position, and inspect it: fie i the adzpier theoat. 1f neces-
sary, shift the valve slighely to assure the besr possibic
seating., ALA<h One af the gil presserz valve asseimsblies
{71 mich toep sces of beles and washers {4, 5, Y over & agw
gasker (8) placed on the tvo valve nigune pads on e
gear side of the adapeer. Afzer tightening, secure rhe nalt
heads together with lackwire, as in Apure 8-10. Turn the
spring iink o the positicn illusiraed in figuse 8- As-
seinble luose!y o lever and cdaniping parts (%, 10, L1Y, and
slive the lever over the protrading wlve shafr, Align the

23



Section VI
Paragrophs £-52 to B-35&

t. Alignment groove in burterfly valve shalt end
2. Spring link
3. Adaprer

Governor Adopter Assembly and Oif

Figrre B-10.
Pressure Valve Assembly

open eye of the spring link with the fever pin hole and
attach the two paris with a fat head pin and coreer pin
{3, 2}. Hold che burterfly valve against the breather bush-

ing {wide open), and rotate the lever until the resulting-

tension in the spring link just beging to lift the oil pres-
sure valve piston stem. (The stem retaining ring should
be at the point of breaking contace with the cylinder
cover). While holding the lever thus, tightea its cdlamp
screw. Tese the walve actioa by pulling out the oil pres-
sure valve piston stem uaril the bugecly valve is fully
closed and the piston seem fully extended, The spring link
will flex slightly to compensate for piston overtravel.
BMake sure that there is no interference between the end
of the pistpn stem and the lever oo the valve shafe. (See
figure 5100} If interference occuss, the fever is im-
properly positioned or the Hnk is deformed and must be
replaced. Lubricare a pipe plug (19} with zarté-seize com-
pound, Specification MIL-C-5544, and instail it cighdy io
the adapter. Lubricate the shaft of the drive gear (1}, and
slide the geac into the adapter bushing. It is not rerained

E CAUTION ]

Fo noc atizeepe co pull gut the oil pressare valve
piston by moving the burterfly valve or the fever
since this may distoce the spring lick. The func-
tion of che spring link is to prevent jamming of
the buteesfy valve due zo overiravel of the ol
pressure valve piston sizm, hence it is imporiant
thar iz mainain its original curvawre. Do nat
grasp the piston stem with any coo! ehich might
scratch or nick it Take care nor to break or dis-
lodge the snap ring, ramoval of which would

in any manner,

allow the piston 1o jam dts ail seal,

o4
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§-52. ACCESSORY CASE. {Jee figure 8-11.]

+ 8-53. Clamp the sccessary case (1) beteeeen sofr shielded
vise jaws, as iljustrated. During che assembly process, turn
the case as necessary £o provids the best wisibitiry and
access to the parzs being insralled. Install the pazis o the
following sweps:

a. Lubricace che impellers (2, 3], and insere them in the
pump housing (4}. Notice the location of the driving
impeller squage.

b. Iastall the pump assembly in the case, and tap it
home over the twe case dowels. The pump mountiag
Range must be perfectly flat and clean ro seat properly.

t. Atrach the pump housing with a stez] washer and
bole {5} and a copper washer and sceew (G}, but do not
tighten these fully,

d. Place 2 new gasker on the mounting pad for the
rachomerer and o) screen housing. Lnsece into the tachom.
eter cable stot of the oil pump driven impeller 2 fiber
strip which will flf it our to the shaft contour theaughout
its entire length and will project enough to grip for ce-
meval,

e. Spread on the oil pump driven impeller shafe a film
of general perpose aircrafy Jubricating grease, MIE.L.
FILL.

f. Push the il seal up carefully ovec the impeller shaft
and seat the housing {7} on its gasket.

g. instal] three sets of attaching parts {8) and four sets
of parts-{#); then remove the fiber strip from the tachom-
eter drive siot.

h. Test the pump impellers for free rotation while abl
attaching pares (3, 6, 8 and 9} are ightened evenly. Any
binding or drag must be corrected by disassembly and re-
pair or replacement of parts. The case dowels prevent mis-
alignment of impellers unless a bushing is replaced and
improperly bored or faced.

i Install the of] pump sucdon tebe (11} over & new
pasket {10), and attach it to the gil pump housing with
two screws (121, The tube must be cocked 30° off the
vertical and 135° from the case rear surface (approxi-
mately} o allow i Range 1o enter,

j. With lockwire (13} te the pump housing bole (5}
and the rwo suction tube attaching screws §12) cogether
in the marner illusteaced in the lower example of figure
3-1.

k. Place a new gaskec (24} on the drain wbe (15}, and
screw the lateer into che accessory case. Tighteno v secucely.

[. Install chree pipe plugs {16], and tighten ther with
a 178 inch Alfen wreach. '

m. if 2vailable, ioseall a shipping cover nat {17} on the
tachometer adapter thread.

8-54. BLOWER ENGIME. (See fignre 8-12.}
8-35. Attach the blewer mounting bracker (13 with tve
sets of pacts {2). Notice the position of che blower bracker

en the engine,

8-56. CRAMKCASE HALYES. (§ee fipure §-i3.)
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1. Accessory case smudding aszembly
2. Oil pomp driving impellez

. il pusp deiven impellec i
. ]l pomp heusing

. Washier and bolt

Washer and bolt

Tachomerer and ail screen housing
A. Washer, tock washer and bolt

i+, Washer, Iock washer and nu:

19, Gasker

Ll Qif pump section dcbe assembly

ur
LA lu

6.
k)

12. Bolr
13, Lockere
i4. Gasket

15 il drain tube
15, Pipe plug
17. Tachameter drive shipping rover nue

Figure §-11. Accessory Cose Assembly
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Paragraphs B-57 to 8-59

1. Blower 1o accessory case bracker
2., Screw and Jock washer

Figure 8-12. Blower Engine With -Blawer fo
 Accessory Case Bracke! Installed

8-57. Screw a pipe plug {1} into the machined bottom
surface of the right crankease, and tighten it Nearby is

the oil cooler bypass valve hole (oblique). Assemble parts .

of the bypass valve (42, 43, 44 and 45, figure 4-23), bal-
ancing the ball on the speiag. With the casting tipped
slightly forward of its position in figure 4.23, insert the
valve gssembly upward into the case hole, and screw in
the plug. Lay the case down, and tighten the plug. Thor-
cughly clegn all bearing seats in both crankease castings
and clean 2 set of new beariag inserts. Push the inserts
{2, 3) into theic seats in the castings so that their t2ngs
engage the case aotches and cheir ends project equally
from the case parting surface, Lay rhe right side casting
on the bench, open side up, and install a set of reassembled
hydraulic valve lifters {4) which have been lubricated an
the exterior sucfaces only. Retain the hydezelic lifters in
the right ceaokease casting with used eplinder base pack-
jngs {5}, installed as illuscrated and lovped arcund the
three shoct pushrod housing flange studs on the sutside
of the casting below each tylinder opening. If desired,
che right crankease casting zssembly may be inverted and
actached to the lefc crankease casting wich oo bales 20d
nuts in upper and lower parting flange holes. The purpose
of the cplinder hase packings is to prevert the right side
valve fifters from dropping cut wheo the right casting is
heid open side dowo for Onal essembly. Vaive lifeers will
be installed in the lefr side ceankcase ar final assembiy.

MNote

i

Before installaiion of new main and connecting
rod kearing inserts, inspecs the front face of the

Ré
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flywheel mouont fange of the crankskaft o be
installed in the packeree. If an acid erched sym-
bol ".410" is found there the shaft journals and
crankpins have been reground to 0.010 im
vrdersize, and will require undersize bearing
inserrs. Install undersize intermediare and rear
main bearings, main-threst bearings znd coa-
necting rod bearings to accommodare a reground
crankshaft. The bearing part numbers are lightly
stamped In small aumerals on the gurside sue-
faces near one end For identification. Examine
these numbers in any event (o assure installation

of correct patts.

8-58. CRANKSHAFT AND CONMECTING RODS.
fSee figure 4-34.)

8-59. As received from repair personnel, the crankshaft
(11) should be equipped with a dowel (9) and six fiy-
wheel holts {10}, however it may bhe necessary to install
a new Hubbard plug (B) in the center bore ar the front
end. Do this by iaying the new plug on the counterbore
shoulder and siriking one or two firm biows with a ham-
met, but nat enough o deot the plifg. The convex side of
the plug needs to be flattened only slighely to expand it

. Pipe plug

Tatermediate and rear main bearings
Froot main-thrust bezrizg
Huvdraelic walve lifies

. Used cyitader kase packings

L T P TS

Figure B-13. Right Crankspse Assembly
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firmly ir place. Check the identification attached to the
twe loose counterweighes (7} to determine cheir original
positiens on the crankshaft. These counterweighes muse
be reinstalled in the same positions as in the original
assembly, i€, on the same blades 2nd with same sides for-
ward. In twen, place each of the counterweights on the
correct blade, and inserc the two loose-fitting pins (5).
Insert a reraining plate {4) at each end of each pin and
instzll a recaining ring (3) to retain each ptare. Use Tru-
erc pliers to compress the retaining riags, zid seat the
rings firmly in the grooves provided in the cousnter-
weiphts. Check the pendulum action of each counter-
weight to see that there is no binding. Place the cranksbafr
and councerweights assembly in notched 2 x 4 inch wood
blocks, illustrated,in figure 8-14. Lay out the connecting
rods and caps in numerical order beside the shafe. Ther-
oughly clezn the bearing seats of all rods and caps, and
press into each piece a new connecting rod bearing insert,
with its tank engaged in the nowch provided for ir, and
with its ends projecting equally from the parting surface.
Instail each cofinecting rod and its cap, with their position
numbers together and all facing the side which will be o
top when the shaft and rods are posicioned as they will be
in the assembled engine. Artach caps to rods with special
hex bead bolts and_castle outs. The rod and cap position

Section YIII

to [he corfect torque, as specified in Section XIT, cotter
pin holes in the boles must align with nut slots and Jie
within them. 1f they do not, substicute other nuts o bolts
of correct part numbers, as necessary. Secure all coanect.
ing rod belt nuts with cotter pias. When all concecting
-ods have been instalied, obtain 2 new crankshaic oil seal
assembly, and remove the spring from the seal groove.
Unhook the ends of the spring. Lubricate the crankshafi
just behind the fAywheel Aange and the lip and ends of
the oif seal with a film of Gredag No. 44 grease or equiva-
lent. Twist the oil seal and pass it over the crankshafc, as
illustrated in figure 8-13, with irs spring recess toward the
rear end of the shafr. Bring the seal ends together and
seat the lip on the shaft surface. Loop the oil sezl spriag
around the crankshaft, just behind ehe seal, and hook its
ends together. Tura the spring loop so that its joint i5
approximately opposite the seal spliz; chen, starting at any
point, push the spring inte the seal recess, and, working
in both directions, push the entire seal spring inte the
deepest part of the recess. {See figure 8-16.) Make sure
that the ends of the seal are flush and the seal lip in con-
tact with the crankshalt all around. Square up the seal
with the shaft and locate it so that it will fit properly into
the counterbore at the front ead of the crankcase when

the shafe is fastalled.
Mote

Belore installing connecting rod assemblies,

“numbers are found on one of the bolr bosses of each piece.
TFhe gues must go toward the small end of each rod, When
all rods and caps have been installed, hold each, in turn,
in a convenient working pesitien and tighren the castle
‘nuts with a torque indicacing wreach and a deep sockel, as
shown in kgure B-14. When the nuts have been tightened

their hearing inserts must be fubricated copi-
ously with corrosion preventive oil mixture, or,
if final assembly 2nd testing will Follow immedi-
ately, it is pecmissible to use castor oil, Specifi-
cation j]]-C-86. ’

. Tecgoe indicating wrench
Dreep socket

Belr

ue

. Cowter pin

WA da Ve bd o

Figure B-14. Tightening Coanecling Rod Cap Belt Mut
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Peragraphs 8-60 te 8-81e

R Figure B-15.

r  CAUTION

if conpecting rod assemblies are not reinstalled
on cheir originel crankshaft or if new rods are
to be installed, each rod assembly muast be
weighed, The maximum permissihle weighe dif-
ference between tods in any engine is 1/4 ounce.

-
amia

B-&0. CYLIMNDERS. (5ee ﬁgure 4.33.)
8-aI. Assemble the necessacy parts to make up each of
the six cylinder assemblies in ithe following manner:

a. Spread only 1 film of Lubriplate Nao. 707 (Fiske
Bros, Refining Co., Toledo, Ghio) on che stems of the mma
valves which were lapped to the seats of the cylinder o
be assembled, and instalf chem in their respective guides.
Then, holdiag the valve stems, Jifr the cylinder and place
it on the cylinder and wvalve holding fixture, rool Na.
j-2858, with the valve holding pedestal in pesition. Je.
cure the cylinder bare flange with the fixrare clamps,
Again apply Lubeiplate MNe. 707 to the valve stems above
the guides, including the stem rip surfaces,

b. Install the innec spring retainers {13) over the rea
wzlve guides, then the innsr and owter vave springs (12,
11} and, an cop of these, the two rote-caps {10).

¢. Temporarily slide into positen the rocker shaft {6},
and use this a: a fulczum [or the vaive spring compressar,
renl Mo, J-2338, Place the nzrrow end of the compressor
cader the rocker shaft, 2and pash dewn on che hanéle unei!
the roto-cap on gither valve is depressed enough o admu

GB

Installing Crankshaft Qif Seal

the reo stem keys {9}, Place the keys in the rapered
center hole of the roto-cap with cheir smaller ends inward,
and carefully release pressure naedl the ribs inside the keys
engage in the valve stern groove, and the keys sear Armly
in the roro-cap. Do not permit the keys 1o become cocked
and nick the valve stem. Remove the compressor and in-
stall stem keys on che other valve in the s2me mancer.

Do not altew the reto-eaps to be cocked by the
spring compressar so as 1o touch the valve stems
and score them. The iotake valve stems are par-
ticularly suiceptible 1o such damage.

d. Release the evlinder fznge clamps, and remove the
cylinder and valve assembly from che fxtre. Stznd it
upright on the work bench, and scrike each walve stem
oip Azmly with 2 rawhide mallet of plastic hammer o
seat the stem keys. .

€. Push the rocker shaft from ies supposts. Lubricars
the bushings of ewo valve rockers, one intake and one
exhausr, with coccosion prevearive pil mixture acd the
rocker surfzces which will coniact che valves with Lubn-
plat= No. 707 grease. Place the rockers in position be-
tween cylinder head suppores, Lubricare a rocker zhaft
wieh corrosion preventive oil mixeace. aad seare it in one
end suppore. Align the first racker, and push che shafe
threugh, ther rhe second, and push the shaft in fo cen-
tered position.
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f. When all cylinders have been assembled as in the
preceding steps, lay them out in numerical order en the
work bench on the sioped cylinder head firs, so that the
intzke ports are downward and the open cylinder skirt
projecting upward diagonally.

g. Ower the open end of each cylinder, strewch a new
eylinder base packing (5}, and work it against the cylinder
base ffange so that it is nor twisted.

h. Push a new pushrod housing seal {3) over each end
of each pushred housing (4), and push a housing retainer
{2} berween the beads provided for it at one end of each
housing to make up rwelve housing assemblies.

i. Push the retainer end oil seal of each pushrod hous-
ing into one of the rocker box holes unril the retainer
seats against the box surface. When zl! twelve housings
are in place in the gylinders, push over the open end of
each pair a pushrod housing flange (1) with its bole
flange projecting away from the cylinder.

j. Although pushrods may be installed dry, it is prefer-
able to immerse the entire engine set in light mineral
oil or castor oil, Specification )J}-C-86, in 2 clean pan
with one end of each rod slightly elevated to permit air
to escape. The hollew pushrods will require some time to
fill, henge they should be placed in the oil bath well in
advance of completion of the other cylinder assembly
work. To instail each pair of pushrods, select two in the
bath, and plug the elevated end holes with thumbs; then
remove them, 2nd, without draining, insert them into the
installed pushrod housings of any cylinder. Seat the inner

“ball ends in the valve rocker sockets.

Section VIIF
Parographs 8-61F to 8-53

%. Lubricate the walls of all cylinders copioasly with
castor oil if fnal assembiy and testing 2re scheduled
immediately, otherwise use corrosion prevecrive ol mix-

ture.

2-562. PISTOMS.

863, Place the six pistons upright on the woik bench
in fronr of their respective cylinders, according o ehe
stamped on the rims of their heads. 1f
piston rings were oot installed earlier, obeain a new set
of rings of the carrect part aumbers For this engine inadel
and for the standard or oversize status of the cylinder
bores. Expand the rings with rhe éngers or with a stand-
ard ring installing too! and lower them into their respec-
tive grooves, starting with the center slotred oi_f mn_tml
rings in the battom grooves, then the compression £ings
in the secord and top grooves, respectively, [nstall all
rings with their marked part numbers toward the piston
head. {Refer to Section V1 for instructions regarding

inspection of ring clearances.)

position numbers

Mote

If pistons are not instalied in their original
cylinders for apy reason, of if new pistons are
installed, ic will be necessary (o weigh each
piston in the engine set, and to make sure that
the difference in weighe of the heaviest and
lightest does not exceed I/ ounce.

Lubricate pistons and rings copiously with the same lub-
ricant applied to the cylinder bores; then lubricate each

Figure 8-16. Instelling Crankshoft Oil Seal Spring

g%
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1. No. J-2839 piston ring compressar

Figure 8-17. Instoliing Piston Assembly in Cylinder

piston pin asiembly and insert it into the original piston.
Space the ring gaps of each pisten so that the oil control
cing gap will be downward and the acher two ring gaps
spaced equally from it (120° apart} when the piston is
installed in the cylinder with fts part number in the
direction which will be toward the flywheel (toward
intake port of cylinders No. 1, 3, and 5 and opposite
intake ports™No. 2, 4 a_n_d 6). Starting with No. 1 piston,
compress the rings with the piston ring compressoc and
push the piston into the No. I cylinder, which should be
held upcight, as illusteated in figure 8-17. Push the piston

130

in oaly vntil che rings are within the cylinder barrel and
the piston pin free ta move endwise. Retura the cylinder
and piston assembly to its original position on the bench.
In the same manoner, install all ocher piston and riog

assemblies in theic respective eylinders.
Mote

Pistons are installed in cylindess ar this srage in
order to facilitate final assembly by eliminating
the use of the ring compressor at thar stage.
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Section 1X
Paragraphs %-ita%-1id

SECTION IX
FINAL ASSEMBLY

9-1. GENERAL INSTRUCTIONS,

9.2, CLEAINLINESS. Final assembly operations shall be
conducted in such 2 maaner as to exclude, as nearly as
possible, all dust and abrasive air-borne particles from
the packette interior. Individual parts shalt be sprayed
with dry cleaning solvent, when necessary, to remove all
dust, grit, and gritty films of corrosion preventive oil,
and sueh cleaning shall be followed by complete drying
with a jet of dry compressed air. These final cleaning
operations shall be carried our immediately prior to final
lubrication and installation. Do not clean lubricated sub-
assemblies with any perroleum solvent. Such assemblies
must be protected from zbrasive particles by suaitable
covers until they are instailed.

9-3. LUBRICATION. Instructions in paragraph 8-4 are
applicable to final assembly operations except where
specizl lubricants are mentioned in this section.

5.4; NEW SMALL PARTS REQUIRED. Refer to para-
graph 86 for 2 list of type of connecting, ateaching and
sealing parts which must be new. :

9.5, LOCKING DEVICES. Instructions for the correct -

installation of lockwires, lock washers, nut locks and
catter pins are contained in paragraphs 8-8 through 8-11.

0.6, TIGHTENING TORQUES. The instructions in
paragraph 8-13 also apply to tightening of threaded parts
during final assembly. In additicn, observe the following
precautions:

a. Use a torque indicating weench whose scale includes

-the torgue {in inch 1b or its equivalent in fr 1b) specified

in Section XII, for rthe specific mut or bolt, er, if no
specific rightening torque is listed for that part, use the
vafue specified for general use with the size of thread
o be tighrened.

b. Tightening rorques listed in Secrion XII are noe
applicable wheo thread lubricant is applicd o the ont or
bolt except when the use of such Jubricanr is specified in
the table for that part and torque.

c. Keep the socket extension wsed wirh a torgue indi-
cating wrench in line with the bale or scud to avoid false
indications and damage to parts and eools. This precau-
tion is especially important when the eylinder base nuc
wrench, tool No. J-2882, or any vecy thin wzl! sacker is
employed.

d, Do not jerk = torque indicating wreach. Apply the
tightening force sreadily unul the desired torgue is indi-
cated. Do pot use a rorque indicating wrench to loosen
a nut of bofr. :

e. If a pur must be backed up o meet alignment
requizemenss or if eicher a pur or bole s ke backed up

to correct excessive tightness, loosen the part with a socket
or end wrench; then tighten it with a torque indicating
wrench, Do aot merely back up the part to the desired
position, because tightness cannot be measured i that

manner.
¢.7. PREPARATION OF ASSEMBLY STAND.
(See figure 9-1.}

9.8, The engine transportation stand, tool INo. J-5003, is
used to support the engine during final assembly opera-
tions described in this section. Clean the drip pans
thoroughly so that any parts dropped into them may be
retrieved and installed without further cleaning. Locate
the four adapter plates along the slotted side rails of the
pivoted cradle so that the engine mounting boie holes are
roward the center of the stand sidewise and endwise and
spaced as dimensioned in the ilfustracion. Allow space at
each end for installation or subassemblies. Install the
crankease front support (2} on the cradle side rails in
approximate posidion and tighten the ctamp bolts enough

* to hold it. The final position of the support will have to

be adjusted when the crankcase is mouated. Turn the
cradle to the iHlustrated position. Lock the floor brakes.

9-9. CRAMKCASE,

9.10. LEFT CRANKCASE. (See figure 4-23.)

a. Attach the left rear mount bracker (52} to the left
crankease (70% with a Jock washer and nut (20, 19), keep-
ing the lower through bole hole in the bracker aligned
with that in the case.

b. Mount the left crankcase on the transportation stand
as iljustrated in figure 9-1, and awach the swivel on the
fron: support jack screw o the Jang sump adaprer attach-
ing stud, using a pipe spacer, 2 washer and a our (%,
fignre 4-17). Clamp the front suppert firmiy to the cradle
with its clamp bolts.

¢. Run the jack screw in so that the front end of the
ceankease will be slightly elevated when assesnbled and
turned wpright.
0.1t SHAFTS. (3¢ figure 9-1.)

1. Lubricate che exterior surfaces of six hydcaulic valve
lifeers, and install chem in che iefr crankcase guides.

b, Lubricate the camshafr {53, and lay it in che left
crankcase bearings. Measure rhe ead clearsnce at eicher
ead of the rear camshalt journzl with a thickness gauge,
and compare it with limits specified in Section XL

c. Spread only a film of gasoline and oil resiscant
grease, MIL-L-6832, in the oil seal countechore at the
front end of each crankecase casting.

& Lubticare the Fefe ceankease bearings and che crani-
shaft jocraals with a heavy coar af forrgsion preventive

a1
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|

-0 1. Mo. J-5003 rransporcation stand
2. Framt crankcase suppost
3, Left crankease subassembly
4. Lefr rear mount bracker
3. Camshafr
6. Crankshaft and conmeceing rods
subassembly

. Governar drive gear thrust plug

Figure ¥-1. Leff Crankease Reody for Installalion of Right Cronkcese
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Sechion 1X

TAELE XI¥. FINAL ASSEMBLY SEQUENCE
Weitration
Segquencs Figure fadex Text
MNa. MNa. Na. Paragraph Part or Subarsembly
1 9-1 3 a-1e Lefr crankcase
2 9-1 4 g-~i0 Left rear mount bracker
) —_ — O-lia LeFr side walwve lifeers
4 a-1 5 9-11b Camshaft
5 9-1 G O9-11c,d, e Crankshaft and connecting rods
G 0-2 23 a-17 Crankshaft throst washers
7 o-2 G 9-13 MNo. 50 silk thread
& -1 7 0-14 Governor drive gear throst plug
2] 8-13 All 0-14 Right crankease
10 4-23 25 9-14 Crankease through bolts
It 4-23 * o-14 Crankrase atraching” pacts
12 4-23 21 o144 Right rear mount bracket
13 o—d 1 0-1% Engine lifting eye
14 o4 2 915" Shroud divider
15 0-5 1% 9-14 Accessory drive pear
i3 9-5 5% o-16 Camshaft gear
17 9-0 — 9-18 - Cylinders and pistans
I8 o9 2% 0-21 Front oil pressure wvalve
ig o9 5% g-21 Crankcase hearer aic valve
20 4-19 ) * 25 Inter cylinder bafiles
21 G-11 I, 3% 027 Intake manifald and tubes
22 9-11 10 0-32 Valve rocker covers o
23 011 12, 14 0-33 Shroud to rear cylinde: baffles
24 9-11 17 9-34 Fin outler housing and shroud panel
25 0-11 18 037 Filexible duct
26 4-18 33 $-39 Shroud top panel
27 4-18 35 S=d0 Shroud upper right rear panel
28 4-18 46 040 Shroud upper lefr rear panel
20 — - G427 Accessory case
30 11 g 0—i3 Oil Alter
31 — — 044 Oil filler cap reraimer asszmbly
3z 1-2 14 o045 Governor oil dratn adapter
3. 33 119 1,2, 3 G048 Eottom baffle springs
34 o-13 2z G50 Gil sump adaprer
35 013 7B 0-52 Shroud [ewer rear panels
3G 0-13 11 055 Starter
37 4-12 * 9-50 Stareer detent contro!
3g 9-1¢ 3 9-537 Gil cooler sealing strips
39 G—1-4 1,2 4-50 Oil pressure gauge engine unit
40 9—id 3,7% 9-51 Exlaust manifolds
41 0-14 8 9-63 Oil sump subassembly
42 0-15 1,2, 3% 955 Exhaust manifold jackers
43 4~1 11 057 Shroud adapters
44 438 45 a9-47 Webhing seal suips
43 412 10 S O-GD Starter magnetic switch
4i 1-3 13 0-72 Starter powver cable
47 o-1G 13, 14 n-73 Shroud botiom side panels
45 0-1a z 074 Shroud hotiom front paocl
49 S i, 035 Shrood shuerees
S0 o-14 14, 1% o-70 Heater beackers
51 o-1¢ &* -7 24l coojer
32 ; 9-17 H 0-353 Ol sump rhermorouple

1Rafar 1o text fos several index nasbars,

103



Sectinn 1X
Paragraphs 9-11e fo $-14¢
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TABLE XIV. FINAL ASSEMBLY SEQUENCE {Cont)

i ]

Part or 5u&c5.¢eméf}'

l_ flustration
|59gue:«:m Fipere [ fndex Text
i_!\"a. No. Mo, Paragraph
R “n * 584
54 5-17 5, 6 9-85
Jl 35 — — G859
| 56 — — 091 .
57 0-18 1-7 0-93
i 538 49 11% G5
30 o-19 — 08
&0 — — 950
ot 0-21 — 9-100
a2 — — 0105
| 63 4-8 4 - 9007
64 4-18 4 9-108
,| 63 923 1 9109
| 66 — — 9-132
a7 4— All o-i14
68 4-3 25% 9-117
40 4-5 * 9-118
70 037 All 0119
7i 1-2 14 0122
72 1-2 o1 13* 0-124
73 9-24 Al : 0-.126
T4 — — 9-i28
754 — — 9-13p

Engine oil gauge and soppore
Heater

Exhaust jacker bracker

Fuel pamp and drive

Egnition assembiy

Governor drive subassembly
Flywhes] and fan ascembly
Flexible coupling drive half
Magnreto

Spark plugs

MNoise flier

Shroud brace rods

Complete fan inlet and gear houosing
Carburetor and fuel hase

Rear exhaust pipes and jackers
Blower engine

Blower connections

Sump to gear case tuhe assembly
Peehear and mixing valve
Carburetor air filer and adaper subassembly
Heater electrical wiring

Ol pressure engine wnit cable
Shroud detachable panefs

*Refer o text for several index numbers,

oil mixtuge (paragraph §-4) or with castor i, Specifica-
tion JJJ-O-318, if testing will foliow assembly imme-
diagely,

e. Lift the crankshaft 20d rods assembly by the No. 1
and 5 rods and lay it in the left crankcase bearings with
the crankshafr oil sea (1, figure 9.2) Fuily seated. Locate
the seal split line abour 5/8 inch below the case parting
surface toward the top flange (near side in figure 9-1).

9-12. CRANKSHAFT THRUST WASHERS, ¢See Fgure
2.2.)

a. Coar the ¢rarkshaft sides of o plato kalf eeashers
(2} with Gredag No. 44 grease or equivalear, and jay
them inséde the crankshafr thras: fanges; then rorace
thz2m fully tnia the case recesses,

b, Afrer costing the shruse side with Gredag Mo, 44
grease, fay a theust washer 2nd pin assembly {3) on eack
af the plain half washers, and rocaze the complers washers
vail the peos {4} lie ir the crankcase noiches. The pifs
masz not project absve the parting surface.

2. Push the crankshafe fully back, zad wse 3 chickress
wiuge to mzasure the end clearance (5). Comaere che
meacured values with limits in Section XL

PARTING FLANGE THREAD, (See fignre 9-2.)

Thorpughly clean and dry she parting Ranges af bach
wrackease castings. Oa the wp and boregm flanges of che
fofs creokcaze ard un e it Pange arce baoveeen rly

1G4

reat main bearing and the governar gear thruse plug recess
spread a thin, uniform film of MNo. 3 Aviaticn Permatex
or equivatent. When it has dried o a ta-fk_v censistence,
lay on the coated flanges fengths of Mo, 50 silk theead (G}
inside the bolr holes but clear of the edges. The shore
thread on the rear fange must lic parallel o ¢he Eelug
recess. The thread should overhaog ar hoth ends of each
flange. Cut it off fush after complenion of the crankcase.

9-14. RIGHT CRANKCASE. (See figure §-23.)

2. Lubricate all main and camshait bearings in che
right crankcase. $tand up the No. 1, 3 and 5 conneciing
rods.

t. Lay a governos gear thrus plug (39} in the recess
provided for ir i the left crankease, Irs rear face only
should be lubricsred.

¢ Lay the right crankease scbascembly ©a che feft
crankcass, guiding irs frone beazing berween the chrust
waghers. - :

d. Remave the rubber hand retainers from valve lifrecs.

e. With & rawfude maller top eight through bolts {23
through :he case holes each side of che main bearings unzil
they preject equaily fram both sides. Insezll one =ach of
the attaching pares {24, 23} an the bcitom 2nds of tha
rear bulis and on the top eads of che fron: Pair

{. Insui other case uracking pasis (3% chrough 36)
i rhe wp upd butin pacting fianges, and tighten che
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Sechion 1X
Paragraphs 9-14g to F-16c

1. Crankshaft oil seal
7.-Plzin half thruse washer

3. Thrust washer »ith pin
4. Thrust washer pin in case noch

5. Crankshaft end clearance
G Mo. 50 silk thread

Figure 9-2. Installaifon of Crankshaft Oif Seal and Thrusl Washers

auts evenly to the torques specified in Section b AED

g. Install the right rear mount brackee (213 and atrach-
ing parts {20, 19, 18, 17, 16 in that order). Wich a suit-
able machine belt and nut atrach the bracker to the scand

_adapter.

h. Run a hex nut {13} on each end of the mount rad
(15) as far as possible, and place over each mut a lock
washer (14). losert the rod inte the hole provided for it
in the beot up end of either rear mount bracker; then
push ic through the oppesite bracket hole, and placc on
each end a second lock washer and 2 secord nut. Ron the
inner and outer nuts againsc the brackets, and righten
them without defleccing the hrackets. {Bracker mousting
bole holes must be spaced 26 ia. apart.]

gl g g g P
CAUTION 1
e
Before eurning che enging bed toany scher posi-
tion it is advisable to iostall short lengths of
split rubber hose on the connecting rads or pro-
vide some cther pratection apainst scuffing and
nicking the cylinder haole clramfers. Teregulari-

ties in chese surfaces may allow ail leakage.

g.15. LIFTING EYE AND SHROLD DIVIDER. (5ee
fipnre 8.4

2. Tuarn the pivored bed to place the crankcase upright.
Observe the operator’s position and method of control
illustrated in figure %-3. This method makes it very easy
for one man to turn the packette over at any Stage af
assembly, since the vohalance is very slight at all gmes.

b. Inseall the Fifting eye (1) with 2 spacer (2, figure
423) berween each bott hole and che case, excepting the
frant one (4), where the shroud divider bracket takes the
place of 5 sparer.

c. Place the shroud divider {2} in the illustrated posi-
tion, and install attaching paces (3 4.5, 4.
g9-16. TIMING GEARS, (See figare 9-3.)

a. Tap the accessory deive geat {1) over the cranzshaft
dowel and firmly agaiose the shaft end wich a noamarming
hamimer. Artach it with six sczems (23, and sezure thesa
in two groups of three with leckwires (3], as illustrared.
{Refer 10 torque limic No. T3, Seceicn Kil)

b. Turn the crankshzf: uatil che tooth space herween
the two tiring marks (4} points 1 che camshaft.

c. Hold the camshaft gear (3} behind ant close o its
ae on the camshal with is riming mark [ G}

maun:ing flang
aligned as illusiraced, nnd turn e camshafr vl all fous

gear znd siafr scres nwles are aligned. Ooe af these n

czch part is unzqually spreed sy thar the pwo pasts can

be ascembled only in che one correct selatiza. Install the
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Section IX
Paragrophs 9-17 fo 9-18d

Figure 9-3. Turning Engine Bed

gear, and attach it with four screws (7, tighrened to the
torgue specified at T9, Section XII. lastall ewo lockwires
{8). The end loops must not pass over the screw heads
and must be held down as shown in the lower exampie

of figure 8.1.
9-17. CYLINDER AND PISTON 5UBASSEMBLIES.

0-18, INSTALLATION. The following instructions as-
sume chat all pats, inclading pashrods, housings and
flanges were installed in all crlindees, 25 described in
Sectinn V1L Install and check these subassemblies as
described in the following steps, observing the position
numbers stamped oo the base flanges. The pistons were
installed in their working positions. Do not ratate them.

2. Place six new pushrod houstng flanpe gaskers on rthe
crankcase studs,

b. Turn the crankshafr varil the conascting rod for the
firse eylinder to be installed is at che oucer end of its stroke
and both of the carrssponding valve lifters are ar their
HIRermos posivions. Remowva dhe protector fram that can-

b f‘:“”ﬁ Z:'_"a y necting rod,
2. &hrea 1vider . . .
. ¢. Cradle the Ersr cyiinder in the cight arm, znd push
3. Washer and nur ) . / T : .
. . aut the piston pin. Dip the ain in corresion preventive
1. Balt, washar and nuet oin e . b i fai bl ith
o s . e ¢ with-
5. Bale, twn spacers, washer and nut vie LUse castor oo if resting will foilow wssembly wit
fi. Bualr, spracer, waskers ard nue out ﬂeja—"'}
d. With the telt hand Jlift the prazar connecting rod,
and move the cylinder inwacd unzil the rad bushing is
Figure 9-4. Installation of Lifting Eye and avigned wizh the piston pin. Push the pin through the
Shrovd Divider red bushing and ke EIION L Bty working posidon. (See
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fgure 96}, Push toe cylinder inward unril its flange is
seated, raking care to guide the pushrods into the vaive
fifeers and their housing flange over the three case studs.

e. Immediately after installing each cylinder run eight
flanged hex ours on the six base artaching studs and two
theough bolrs. Tighren nuts on che studs, as described in
the following paragraph. Adjusc those on the through
hales 5o that the boles will project equally from opposite
flanges. Tighten only the last nut insralled on each
through bole.

f. Install all cylinders in the same manoer. The order
is optional, since the stand will not tip over due to unbal-
ance. It is important to have no cylinder 1o the left of the
ome being installed. The sequence: 2, 5, 4, 3, 6, 1 is
suggested.

9-19. ATTACHMENT. (See figure 9-7.}

a. Use the cylinder base nut wrench {i} and a torque
indicaring wrench (2) of at least SO0 inch pounds capacity
to tighten the oylinder flange arraching nuts. Refer to
Lirnits T4 and T3, Seccion XI1IL

legend for Figure #-5

. Accessary drive gear

Screw

Lockwire

. Actessory deive gear ming masks
. Camshafr geas

. Camshaft gear timing mark

Screwr

Lockwire

- T RCA TR

®

s

Figqure 9-&. Instaliing Pisian ond Cylinder Subassembly
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=

t. Mo, [2882 cylinder bhdse nur wrench 2. Torque indicating wreach 3, Pushrod Bousing flange

Figure 9-7. Tightening Cylinder Base Nu!

I. Thickness paugs

Frgure 9-8. Measuring Dry Volve Lash
128
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b. %Wher ali cylinders have been instalfed anﬂ their .

base nus tighrened, inscall 2 nut lock over each base nut.
Inscall aoe focks on the right ends of the fron: through
beles and the lefr ends of the rear pair.

Y
E CAUTION |

There must be no enamei or other foreign
material oo che cvlinder base Hange nur sears.
Disintegrarion of such material when puts ace
tightened will allow ¢them to loosen after opera-
tion of the engine and may result in breakage
of studs and/or through bolrs,

Mote

It will be easier to attach the pushsod bousing
ﬁanges after the packerte is inverred 2t a lazer

Stage.

: CAUTIQN ]

From this stage ooward do not turn the pivoted
engine bed to apy other position vntil the fan
putlet housing has been insialled 2nd artached
te the ceadle. The crankease stud to which the
front suppori is atrached is not considered
strong enough 1o support the weight of more
than the crankcase.

9-20. MEASUREMENT OF VALVE LASH. When the
hydraulic valve lifters are filled with oil there wiil be no
lash in any valve train unless it is defective, however if
the lifters were installed with only exterior ivbrication
it will be pessible to parn the crankshaft until both valves
are fully closed 2nd then to measure the [ash in each valve
train By depressing the rockers and attempting o insect
various thickaess gzuge combinztions between the rockers
-&nd valve stems. (See figure 9-8.} The measured value
should be 0,030 to 0.110 ioch if all pares of the erain are
in servicezhle conditfon, however ic may exceed the high
limit in raze instances.

Screw a ser of new or reconditionzd spark plugs loosely
into all cylinder spack plug holes, or install a set of vent
plugs o exclude duse

o 6l pressare raive gasker

Oil pressure valve assembly
Wiaskers aad nul

. Gasker

Crankcase heater air walve assembly

Washers ang nu:

Bl I R VY R

. Spriag link
Pin
2. Cotier pio
L. Graove in end of buizerfly valve shafr

o

il Screw

- Figure P-%. instaflofien ond Adjustment

38G2-3%-3

Seclion IX
Paragrephs 9-1%0 to 9-23c¢

¥-21. CRANKCASE HEATER AIR VALVE AND OIL
PRESSURE VALYE.
9-22, INSTALLATION. ¢See figure 9-2.)

a. Place a new gasket (1} on the pressure valve pad
studs akead of Mo, 5 cplinder,

k. 3lide che remaining il pressure valve assembly {2)
over the two crankcase studs and againse the gasker.

¢. Artach the pressure valve body with two sees of
parts (3). )

d. Place a new gasket (4} on the crankease top pad
over the two long vertical stods,

. Slide the heater air valve subassembly (5] down over
the crapkcase studs, and see that it seats perfectly on its
gasket.

{. Arwrach the air valve body with rwo sets of parts {6).

g. Swing the spring link {7) iato the air valve lever
Fock, and align its end loop with the lever pin holes.
Install a flac head pin (B), 2nd secure it with a cotter
pin (9}

9-23, ADJUSTMENT. (See figure 9-5.)

a. If the buwerfly valve and shafr cannot be turned
easily loosen the lever clamp screw {11}.

ir. Turn the buteeefly valve so thar the groove (10} in
the end of its shaft {which is aligned with the burterly)
is in the illustraced pusiiion—nut quite vercical, This
adjusiment should permjt a Full 90 degrees Gf *.ahe move-

- ment to the closed position.

¢. Tighten the clamp scree {11} with the shalfy groove

of Crankeose Heater Air Volve ond Ot Pressure Volve

10%



Seclion X
Paragraphs 9-24 te $-29d

in the iliusccared position. 0§ the pressure valve piston is
not fully recracted ar has any end play the assembly must
be removed and repaired.

§-24. TESTING. (See figure 9-10.) Pull up the oil pres-
sure valve piston (2} as far as it will go. Make sure that
there is a small clearance berween the edge of the piston
siem and the air valve lever when the butcerly in the aic
valve body is fully closed and the piston stem Fuily
extended, (Observe position of air valve shafr groove in
illustration. } Rerurn the stem slowly to is home pos:
tion. If the lever and srem interfered, mspecc the spring
link for corfect arch. IF the 5pr:s1g link is defarmed,
replace it with a new pari. If the spring link Is satisfactory
bur allows interference, loosen the lever clamp screw, and
turn the butterfly valve slightly counterclockwise; then
tighten the screw and repeat the test. The spring link
-should flex slightly befere the piston reaches its highest

position,

e gy

CA UTION i

Do not wurn the buirerfly or irs shafe lever o
life the pressure valve piston. This wouid stretch
the spring link, Adjustment of the lever to cor-

1. Belaining ring
2, Ol pressuze valvr pisias

Figure 9-T10. Test for faferference of Ol

Pressure Valve Pistcn

F. O, 38G2-39-3

rece for an excessively arched spring link can
cause the interference mentioned in paragraph
¢-24, The furction of the spring Fink is ta absarh
pressure valve piston reavel bepood che point ac
which it closes the buteerfly valve so as o pre-
vent jeamming of the eliiprical bueterfiy. Do not
scratch or pick the piston siem or distort ics
retaining ring during this cest,

9-25. INTER CYLINDER BAFFLES. (See figure 4-19.)

&-24. Ship the four inter barrel baffes {16) down berween
the fins of adjacent bareels. Connest the adjacent lower
ends of the two baffles on each side with shore springs {3).
These wiill pass berween the barrel fins and the pushrod
housings. Cannect the tops of the two baffles on each side
wich shore springs (15). Install berween each two adja.
cent cylinder heads an wpper and a lower head bafile {18)
and a long spring  {17). First insert all of the springs
between cylinder heads wich che shorrer helix of cach
above the fins; then hold a head baifle below any of the
springs and insert a long, stiff wire hook through its
larger spring hole (center fiat side). Hook the hartom
spring loop. Slide the head baffle up into position with
its inner flange next o the end of the inter barrel baffe.
{Head baifles do not span all head fins, Keep their fanges
parallel.} Puli the spring loop theough, and hook it into
the smalfer baffle hole; then remeve the hook carefully,

~ Engage the upper loop of the same spring with the wire

kook; then siide a second inter head bafle down over the
wire (through large hole}, and seat it directly above the
lower oae. Puil the spring ead loop through the uppzc
baifle bole, and hook it into the small hele; then unhook
the wire. Join adjacent upper inter head baffles with shart
springs (15). Actzch shroud e rear cpiinder baffles (6, 8)
to inter cvlinder and ineer head bafles with springs (4, 5)

where illustrared,

9-27. INDUCTION SYSTEM. (Sce figure 9-11.)
o-28, INTAKE MANIFOLD. Place the manifold assem-
bly (1) on the studded crankcese pads, as illustrated, and
attach ir with four sees of pares (2).

9-2¢. INTAKE TIJBES.

a. Push the hose connectors {6) on the intake tube
subassembiies (3} back over the tubes unril chey will clear
the manifald.

b. Ser each intake tube, in murn, sizzight dowoweard oc
a cylinder inzake pore so tha: the unpainted tube erd
enters and the aluminam Hange can be pushed almost into
contact, Aligr the whe 2ad manifold owtlec.

. Acach each intake eube flange wich two sets of pars
(4 5) excepting the rab washers which are instalied only
2t the rwi pistans indicated.

d. Push the hose connectors (6) over the manifold cut
lers anril they cover sa equal tabe length at exch end.
Tighzea sheic hose clamps {7) in the illuscraced positions
5o that they will car projece 2zbove the hoses
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1. Inake manifold

2. Washer, lock washer ard nut

3. fnake vabe assembly

4. Sccew, Jock washer, b wazsher and
plain washer

5. Screw, lock wezsher, tab washer and

plain washet

&. Imake tube Lose conoerice

7, Hose clamp

£ Ma. 2 cylinder exhausi vile tead baffle

9. Spring

(. Valve rocksr cover

1. Screw, [ock weasher aad plain. washer

7. Shzoud o Mo, 2 oplindes karfle
assambly

13, Screw, washer and speec nut

14. Shrend ta Mo 1 evlindes hafile
asszmbly

5. Soring

16, Cage lock eut

T. Fan cutler heasing 2nd sheaud front

panet assexmbly

18. Dot

Figure 9#-11. Induction Sysfem, Valve Rocker Covers and Fon Qutlel Howusing fnsiclled
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Section IX
Paragraphs 9-30 to 9.3%e

9-30. CYLINDER BAFFLES AND YALVE ROCKER
COVERS.(See figure 5-11.)

2.31. HEAD BAFFLE. Siide the MNo. 2 eylinder hezd
bafile (8) berween fins of No. 2 and 4 cvlinders o the
ilustrared position, ard artach it to the tab washer (3)
with a short spring (9).

8-32. VALVE ROCKER COVERS. lnstall a2 new gasker
and a rocker cover {10) on eack cylinder head, and arrach
each with seven sees of perts (113, The covers insralled
on No. 2 and Neo. § cylinders, 2t least, muost have hoies
in zhe horizontal baffle flanges (short end) to accept
shroud to cylinder baffle tab arzaching screws (13).
Tigheen the seven screws around each cover in several
steps until a uniform torque within limics specified in
Section XII has been applied to each.

9133. SHROUD TC REAR CYLINDER BAFFLES. Attzch
the rear baffle sssemblies {12 2nd 14} to inter cylinder
bafes with springs indicated in figure 4-19. Areach the
shroud o INe. 2 baffle to the valve rocker cover with s
screw and speed nut (13). Conaect the head baffle piece
e the shroud to Mo, 1 cyiinder baffie 1o the tab washer ar
Index No. 4 with a short spring (15} if desiced, however
the washer and artaching screw will have ro be removed
later to connect the preheat and mixing valve support
tube, hence the spring need not be installed ac chis stage.

¥-14. FAMN OUTLET HOUSING AND SHROUD
PAMEL.
0.35, INSTALLATION, :
a. FTwo men, cne on each side, can lift the subassembly
onto the crankcase studs just as it was lifted off (figure
4-20). The crankease and outlet bousing parting flanges

1o Zomp ciamp aroend jacser or Cudk

Iasere strap ahrough shic i Jaap
hravk=t

I Pult <tamp strap snug: bend Dack
sharply, and o aff ghost &5 gk
e brackee. Bezd sirap end dumn
firrly

. Toghies clams sorsa minaderasele 1o

sezl jian

installetion of Weoplock Hose Clamp

T. O, 38G2-39-3

raust be absolutely clezn and dry and free of nicks so thae
they will fit together perfectly, ocherwise rhe bousing
will be misaligned. Before installiag the subassembly,
check it for completeness, including 2l parts iliustrared
in frgure §-7.

b. Actach the outter housing 1o seven ceznkcase studs
with washers, lock washers and nuts. Tighten the ness
around the circle in steps umdil il have been subjected to
= torque within the limies specified in Secrion Xt

c. Back cut the jack screw in the crankease front sup-
port weil the outler housing mounting bosses rest oa the
two stand adapeers.

d. Install twa washers, machine boles and nuts o at
tach the outlet housing to the stand adapters,

MNeote

It will be easier to remove the crankcase support
after the packete is inverzed.

9-36. BAFFLES. (See figare 4-19.) With springs (2, 3, .
11) connect the shroud to frone cylinder bafles o che
forward inter head and inter barrel baffes, firse the bowem
ends, then the upper parts, as illustrated. Artach the tab
on the shroud 1o No. 5 cylinder baffle to the valve rocker .
cover with parts as indicated at index No. 13, figure 9-11.

9-37. CRANKCASE HEAT OUTLET DUCT. If the
original hose clamps are serviceable, install.one oo each
end of a fAexible duct (18, figure 9-11). Positiva the clamp
screws for accessibility, and push one end of the duct over
the heat oatlet valve body. Tighten the clamp screw; then
bend the duct down, and clamp its other end over the
coilar on top of the shroud to No. § cylinder baffle. if
new clamps must be instzlled refer to figure 912 for
instructions,

9-38. SHROUD TOP AND UPPER REAR PANELS.
{See figure §-18.)
9-39. TOP PANEL AND ACCESS DOORS
ASSEMBLY.

a. Push three cage type lock nuts (30) over the rop
Aange of the shroud divider (56) so thar cheir retaining
lips engage the screw holes and thread inseres are down-
ward,

b. Lomer the tap panel and access doors assembly onto
the packerte, and stide forwacd so thaz the rear studs and
mount pad of the intake manifold pass through the open-
ing to the front end of the depressed cearer portion of the
top panel. A slor in the top pune! will then At over the
tifiing eye, allowing the front cnd of :he panel o res
oo the narrow flanges around the Freor panel.

¢ Arnach the top pencl 1o the intake manifold rear
sice with four screws and washers {31, 32).

d. Aczach the ton panel to the shroud divider cage ncii
with three screws and Inck washers (29, 263,

€. Equip t=¢ qnur serips (273 wih cage fvpe lock ou
{28}, and hold vach strip in positicn under the froa: parel
teg flange 1o cover half of the rop panel scoew holes aehile
screws and lack washers (25, 25) are fnswaded. ( Theeed
inserts on bl cage nuts must be as botcar: side.
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9.40. UPPER REAR PAMNELS. Equip mwo angular nur
strips (21, 22) and two curved strips {23) with cage type
lock nuts (24), with the threaded inserts on the sides
which will be forward. The upper feft rear sheoud panek
should be equipped with a screen (38) and fele ring (1)
already, The upper right rear panel should be equipped
with a grommet {34); if not, install one in the hole for the
mixing valve support tube. Both panels shauld be
equipped with hook angles {43); if nog, accach one o
each panel with rwo sets of parcs {39 through 421, Aetach
the upper rear panels, in turq, to the top panel with one
angular and one corved nuc strip 2nd eight serews and
washers (19, 20) each; then accach the panels 1o the
shroud to rear cylinder baffles (49, 53} with screws
and speed nurs (15, 16). If weatherstrip webbing (45)
was removed from the outturned flanges of the upper reac
panels it should not be replaced until the adapeers (11}
are installed at a later scage.

9.41. ACCESSORY CASE.

942 INSTALLATION.

a. Coat a new accessory case gasket with 2 6lm of gaso-
line and oil resistant grease, MIL-L-6032, Stick it to the
crankcase rear flange. See that the gasket fies properly
over the two dowels and that screw holes and oil gallery
holes align. The gasket should adhere all around.

b. Turn the oil pump driving square in the accessory
case assembly uncil it will align with the squared hole in
the camshaft gear when the case is installed.

¢. Lubricate the fiming gears, pump deive square and
magneto gear Supports.

d. Lift the ease assembly inte position, holding the top
slightly to the rear until its lower front wall passes up
berween the camshaft gear and the case gasket; then push
the pump square into mesh with the gear hole and the
case over the crankshaft dowels. Make sure chae che gas-
ket is not displaced at the bottom,

-3- ¢ [nstalt a bolt and washers in the accessory case bolt
hole above the right magneto mount pad. lasrall mvo
screws wich tab washers in the accessory case ineerior
attaching bolt holes near the magnero drive gear support
and opposite. Washer tabs should fit inward beside the
edge of the accessory case flange. Do not tighten chese
pares fuily.

£ lavers the engine bed {0 position shown in figure
9-13}, and remove the crankease frone support.

g Install the shorr screw and the three longer screws
{1, figure 5-13} in the bottem crankcase and accessory
case screw holes. Tighten in steps chese, che inside sczews
and the long bold ac che rear. Bend up the twin tabs of
the inside tzh washers against the screw heads.

0.43 OIL FILTER. Place a new copper-ashestos gasker
on 2 serviceable oil filrer, and screw the larter into es
housing at the 1e2c of the accessory case. Tighten the
itler cap, and secure it to the housing fug wich lockwire.
o.44, OLL FILLFR CAP RETAINER ASSEMBLY. Plece
the cap on the end of the oil filler nack of the accessory
case, and lock it wizh a twist 1o che righr. 1 the c2p does

Section IX
Paragiephs 9-40 to %53

nat lock securely replace it with a serviceable part. Snap
the cap retaining (wite) ting zround the filter neck,

0.45, GOVERMNOR DRAIN ADAPTER. Plac: a new

- gasket and an adapter and pipe plug assembly {16, figure

1.2} ors the lefr accessory pad studs, and agrach with plain
and jaternal tooth lock washers and plain hex nuts.

%.45. PUSHROD HOUSING FLANGES.

{See figure 5-13.)}
9.47. Arach each of the six fianges wich three sets of
parts {1}.
9.58. BOTIOM BAFFLE SPRINGS. fSes figure 4-10.)
.49, Connect the unattached bottom ends of inter barrel
haffies and the usattached ends of lower inter head bat-

fles with springs (1 and 3). The former pass under the
push:g}d housings and the latter springs above themn.

9.50. DIL SUMP ADAPTER. (See figure 9-13.}

9.51, INSTALLATION.

2. Coat a new sump adaprer gasket of each type {14,
17 and 18, figure 4-16) with only a flm of gasoline and
oil resistant grease, MIL-L-6032, and place them on the
crapkease bottom pads—now on top.

CAUTION {

Make sure that the oil passige hole of the rear
gasket is located in register wich the case oif bole

for the re!ief valve.

b. Place the sump adapter subassemhly (2} on the pad
gaskets, and artach it with four sets of parts [3], six sets
of parts {4} at the front and sides and two sets of outs and
washers at the rear. Tighten all nuts eveniy in several steps
to final torques within limits in Section XI1 befose in-
stalling cotrer pins on the studs inside the adapeer cavity.

c. Tighten the square head plug {5} ac the front end of
the adapter, and secure it with lockwire anchored 1o the
nearest attaching out.

d. Tigheen the oil pressore relief valve cap (&) and in-
sialt lockwire to anchor it to the crankcase through bolr

immediarely below.

9.52. SHROUD LOWER REAR PANELS.
{Seeﬁgureﬂ'-fj.}

.53, Install cage Jock mues (T34,
the front panzl and oo each lower rear
the same rype of nut on the overlappin
tower cenz panel {7) to receive the screw {0
curside verrical edge (3 requized) and top edge (1 re-
b lower cear panel. Metice thar screw kolzs
0.34 in. dia) wherever this cype of cage aut
cage nul inward wndl
gnthe

15y where Uluseaeed oo
panel. Also install
g edge of the left
and on the

quired) of eac
are enlarged |
is required. Make sure 1o push each
its reraining lip Ots into the screw hole so 25 to ali
tappec hole wirth the correspanding serew hale in the
panzl o te arrached luter. The [:lpp-s-:'. Durlomust zimays
ne toward the intecior of the shroud, Piace the o lower
reze paaels in pasitenmn, and instzl! cne sec of arcaching
parts (93 ac the averlapping cdge.

it



Section IX
Parographs 9-54 to 9-58

{. Washer,~Fck washer asd nut
2. Oii sump adaprer subassembly
Washer, nut and calier pin
Washer, lock sasher aand nue
FPlug

A e e

G il pressufe relief vaive cap

7. Shroud lower left rear panel

& Shroud lower right rear panel
% Lock washer and screw

10. Lock washer and screw

T. C. 38G2.39.-3

LE. Seaeter

t2, Lock washer and rut

13, Cage lock oue

L4, Qi drafn rube connection plate and
packing

1%. Cage [ock nut

Figure $-13. Qil Sump Adopfer, Starter and Shroud Lowser Rear Panels fnsfalfed

g.54. STARTER AND OETEMT CONTROL.

2.55. STARTER.

& Eower the starcer to a position éa lise with s pélor
bore tn che fan outle: housing and widh the cuzout in s
pinton dousing facing the fywnesi ring gear. Slide the
Becdix pinien housing through the pilot bore and the
Aznge over the for kousing studs. Accach the siarce: Banpge
with cthree sers of pares {12, fgure 13,

v.35. DETENT CONTROL. /See figure 4-72. ) Screw the
cspport (8) inra the fan autlec housing tapped hole ahead
i No. s crlinder. Align dirs tlot parallel 1o the shigud

(ront penet, Posk a rerining ring (7) into the groove in

114

the detent pin (3). Awach che pic to the jever (4) with a
fla: head pin (3} and a cotzer pin {t}. Siide the spring (G)
aver the detent pin, and insert the pin Inte the plain fan
bousing hote. Insece the lever hub inm the sapport siok,
and atrach it with a szcond Bar head pio (2) and a corter
piiz. Check the lever operation io make sure that fr will
tuzm che starter pinion chrougk a small angle. [f ic does
not the support oust be screwed in furcher,

@-57. OIL COOLER SEALING STRIPS.

938 Pull the protective fabric fram: the adhesive coat=d
susface of exch semip just before pressing the sponge rub.
ber past in piace, eicher on the cooler mouniing flang:
of the fan outler hausing or on the mouatiog face of the
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Section IX
Paragraphs 9-5% le 9-61

!

¥ Sereet efbow
2 il pressure gauge engine unit
3. Right exhaust manifobd eyl 1, 3. 52

4. Brass hex nut
5. Left inner exhavs: marafold jacker
& Left auter exhaust manifeid jacker

7. Lely exhaust manifreid eyl 2, 4, 6
8. Oil semp subassembly
%, Howur merer pressure swanch

Figure #-14. Qil Sump, Exhaus! Manifolds ond Pressure Gouge Uait Iasialled

oil cooler. MNotice chat the top stip is shoreer than the
bottom strip (5, figure 9-16). If pressed on the outlet
housing, theis positions muse be juse right ta fir bersveen
the headers, and che end steips must fAr agaiast the edges
of che neaders berween mount pads. le will probabiy be
fouad easier to press these scal strips ento the cooler for
thar reason.

9-59. QIL PRESSURE GAUGE ENGINE UNIT.

(See figure D.04.)
9.Go. Spread aniy a fitm of arti-seize compeund, MIL-
T-5544, oa the male pipe threads of a stres elbhow (1)
znd a serviceable oil pressure gauge uniz {2} Tighten the
elbow o the illuscrated paosicion; thea screw the giug
unit into its femals chread, and tighrer it

"

Mate
The opposiee 174 in. pipe aapped hole in the
autler hoosing muse bz plugged.

9.61. IXHAUST MAMNIFOLDS. (See figure 9-14.)

962, Place six nem copper-zsbestos gaskeis on the cvlin-
der sxhaust fange studs. Lay the irles flanges of the sight
sanifold (3] on che gaskets, aad cun on the cylinder
sruds sis brass hex nurs (4). Piace the two halves of the
laf: manifold jackee (%, 63 o1 the manifofd. ard place the
assembly in position on the MNu. 2, 4 and & cylinder gas-
kes, Aerach ir the same as the other manifold. Fighren
all zrraching nurs with the same torgue. Mo rot tigheen
encugh to warp the manaifold Aanges and causg exhaost
leakzge.

113
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Paragraphs %-63 la 9-66
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- L. Right inner exhaust manifold jacker
2. Right outer exhaust ma.q:'fo[d jacket

Figure ®-T5.

g-83. OIL SUMP SUBASSEMBLY.

9.64. Ascertain chae 2 new packing has been tnstailed io
the tore groose of the oil drain connection plate (14,
figure 9-13}; then lubricace it with a film of gasoline and
mil resistane grease, and push the assenbly down over the
zccessocy case oil drain tube, as illeswated, =ith the
machined face of the plate upward, Plare a new gasker on
the plate. Spreac a filim of the same grease on both faces
! a oew oil sump gasker, and work it well into the
macecial. Press the reated gasker once the upper flange
of the oil sump subassembly over the artaching studs. [n-
vert the sump, and lower it aver the ol pump suction
tuke tr the accessory case & seated positien on che sump
zdapter, holding it level a5 illustrated in Sgere 4-15.
Artach the sump with (4 sets of plain washers, internal
tooth lock washers and olzin hex nuts. Tighten these
nrogressively arcund rhe fange in several stapes uneil

ilé

5 Hose clamp

3. Hose clamp
4. Flexible duct

Exhaouvs! Manifold lackels Instaflled

correce torque has beco applied to 2il of them. Push the oil
drain connection plate up over the rwo studs in che rear
flac of the sumip, and attach ic witk the same kind of pares
insealled on the sump actaching seuds, Install the thermo-
switch {9, Agure 214) 20d tgheen it 2od the plups in-
stzlled during subassembly work,

¢-465. EXHAUST MANIFOLD JACKETS.
{See fpure 5.73.)

9-33. Place che cight side tnpec jacker {1} in positian an
the manifold, Rotate chis jacker piece dompward o assise
ir olacing the outer jacker {2) in is posicton. The outer
jacker will kave to be forced into the rear shroud panel
cutcut and the pair teensd back oo the illustzaced posicion
ta fit properly togetker. instzll four hase cfamps (3] on
the lofr side jacker and two on the righr jacker (See
Foure W12 for procedure.) Posh @ fexible dwet (4} over
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the front collar of the right side jacket, and secure ic with
a clamp {5); then atcach it in the same maaner o the col-
Jar oo the shroud No, 5 cylinder baffle.

o.67. SHROUD ADAPTERS AND WEEBING.
{See figrre 4-18.)

9.68. Install one cage lock nut {12) where illuscrated and
at the corresponding hole in the opposite adaprer. The
threaded inserts must be toward the interior of the shroud.
Install the adapters with their upper edges under the off-
set bottem edges of the upper rear panels. Attach the
right adapter and the lower rear panel next to it with 2
total of five sets of parts {9, 10, 13, 143}. When attaching
the left adapter, omit one screw (2, figure 4-10}. Before
tightening the screws, align the outermost heles where
the adapters and upper rear panels overlap {for screws at
index No. 5). Attach a webbing strip (45) with splic
rivets (44) if the original strips were removed. Hold the
new steips in position, and deill rivet holes through web-
bing and panel fAange, starting near the cop and installing
a rivet after each hole is drilted. The strips will extend to
a point near the bottom of each adaprer but will clear
both the top panel and (when installed} the botcom side
panel. Install & brace angle and attaching parts (5, 6, 7)
on each side, with the unattached fange of the angle next
to the flange on which the webbing was insealled, In one
remaining screw hele of each adapter install a sheet metal

screw (£, which will pass through a hole in the rear

moune bracker, and a speed nut (same 25 index MNao. 6).

9.59, STARTER MAGNETIC SWITCH.
(See fgere 4-12.)

. 9.70. ‘Attach the Delco-Remy magnetic switch {10) in ihe
_ illustrated position on the fan outlet housing wirth four
sets of parrs ().

.71, SHROUD BOTTOM PAMELS, STARTER
CABLES AMND SHUTTERS. (See figure 4.16.)

gLz, STARTER POWER CABLE, The erminal Jug wich
a2 1/2 inch diamerer hole is o be installed on the terminai
stud ar the side of rhe starcer coil housing. This cable
assembly is 17 inches long herween terminal lug hotes.
From the front side of the shroud frent pane] insert the
proper terminal chrough a grommet installed in the ceble
hile below ehe cylinder baffe, and connect it wr the statier
scud with & spriag lack washer and brass germinal ot
Connect the other terminal lug (o the lower terminal of
the magnecic switch oo the fzn oarle housing with the
cceaw oo the botrom of the switch housing. i Sce figure
1-1

5.73, SHROUD BOTTOM SIDE PANELS. Before in-
sialling these panels, push 2 speed mut on zhe clip angte
ar each end of each panel o receive screws which will
ateach it to the frone and reer parels, and in the four koles
of each side panel o which the bottemn Frons panel #ill be
arached install cage lock nots with threaded inseris (o
inside of shroud. The rezr end of each panel is aotched o
clear the rear mount hracker. Slide the notched end of each
under 2 moone bracket so that rhe frone ends rest on the
sheoud Frone panel botrom flange. Ariach each to the
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screws and lock washers and to the

frone panel with
tower rear panels with pares of the szme kinds; then at-

tach the elip angle speed nuts to front znd rear paneis
with kex head shroud 2ttaching screws. It is advisable o
instali all of chese screws before tightening any of them.

9.74. SHROUD BOTTOM FRONT PAMNEL, Lay che
"L shaped panel in place with ¢he cutout at ehe front of
the ofl sump, and attach it o the flange there with cheee
screws inserted from the panel side and secured hy speed
ruts on top of the sump Aange. Leave these loase wntil
10 screws and lock washees have been instatled through
holes a¢ the front end and run into cage nuts on the fromnt
panel and eight sets of idenrical parts have been insralled
in the holes 2t each side and ran into cage nuts on the
bottom side panels. After all of these have beena installed,
tighten them.

0.75: STARTER GROUND CAPBLE. Push one terminal
lug through a grommet installed in the cable hole near
the right end of the vertical leg of the boleem froand
shroud panel, and atrach it with a lock washer and brass
hex nut to the terminal stud ar the rear end of the starter
coil housing,

0.76. SHROUD SHUTTERS. If the shutter conrrol rod
was installed and adjusted as described in pa:agrzph g-40
and figure 8-9 it witl be artached to the left shatter 4s-
sembly. Install this assembly (11} where shown and the
other shutter {10) on the opposite side of the sump, In-
sezll artaching parts (12) to hold each shutter loosely 1o
the sump; then install shutter o shroud panel arcaching
pares {15) at outer sides and beth ends {to make align-
menc easier) before tighiening the screws. Hebd a spring
clip over the righe shutter operating plate in line with
the rod hole, and insert the contrel rod hent end theough
baoth pacrs; theq snap the spring fegs of the clip down over
the rod. If the rod was cprrectly adjusted ar assembly che
Blades of both shureers should assume the same angle, antg
both should be neacly wide open at room [CmErause.

9.77. HEATER BRACKETS. (See figare 5-16.)

0.78. Attach rwo mounting hrackets {16]) for the heater
e side studs ar the rears of the oil sump, each with oo

sees of parts (17}

9.79. OIL COOLER. {(5ee fignre 9-115. )

9.80. Install six sets of attaching bolts and washers (M
in -he headsr hales of the oil cooler, wuth bolt heads on
the side oppesite the ead Hapges, Place new gaskets oo
the artaching bolt ends, and instzl] the coole: on ghe fzo
curlec hU“JEi.-ﬁg, making sure chit the gaskers end sealing
strips {3) are not dispiaced in the
arraching boles o specir’ze{i torque. Install &
in the coaler right end flange csble hole.
tached teeminal lug of che soarter gr-::-und cable <h
the grommet, and serure i wich fockwirs. {Sve fpare -3

pracess. Tighten thz
grammet (2}
E'ziz the umat
raugh

.51. ENGINE OIL GAUGE, THERMOCOUPLE
AMND PRESSURE SWITCH.
9.51, PREPARATION. lavest the pivared engine bed 10
plate the pacikerse uprighe
117
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1. Shroud pight rear panel adapter 8. Grommet 14, Shreud left bottom side panel .
2. Shroud 1€f rear panel adaprer 9, Scarier ground cable assem:hly

3. Sheoud bottom frant panel 1. Right shroud shuster 15,7 Screw and speed nuc

4. Screw and lock washer . 1L Lefr shroud shutter and control rad 14. Heater bracke:

5. Adhesive tubber seal sicip zs5embly 17, Lock washer and nue

G. il coolec 12, Bolt and lock washer 18. Qil pressure swirch

7. Bolr, lock washer and plain washer 13. Shroud right bowom side panel

Figure 9-146.

BoNom View of Packette with Shroud Bolom Panels, Oil Coaler,

Shutters and Healer Brackels Installed

9-83, THERMOCOUPLE. Serew the thermocouple (1,
figure $-17) inte che [eft hand are of rwo 178 inch pipe
tapped holes ac the zear of the oil sump, and tigheen ic.
See that a pipe piug is tighely installed in the adjacent
hale.

g-5t, ENGINE CHL GAUGE, (See figure 2-10.) Screw
the coupling nut on the support wbe (3} into the sump
connectar {4} tighdy, heiding the whe bent end paraflel
i the shroud pacel. Acwach the suppocr bracker {3) o the
shroud panel wich pares (2). Inserc the bayonee oil gaoge
and circlip assembiy (U} inre che suppocr as far as it will

o
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9-85 HOUR METER PRESSURE SWITCH. Screw a
pressure switch {18, figure 9-16) inco the hole in the righs
side of the aceessery case abour level with the of] flee:
housing, and tghten i

g-86. HEATEE. f.":éf Jﬁgurf 9]’?}

.87, HEATER TO SUMP TUBE. Assemble parts of the
clamp (2, 3) on che whe (4], and push the tube aver the
exhacs: outler elbow a: the bartam of 2 new or rebuil
unit (57,

*-83, INSTALLATION. Install the nearer and rube as-
sembly in the illustrazed position, wizh the whe fully
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. OH sump thermocoople
. Screw, lock washee and nut

- Clamp

. Heater to sump tube assembly -
. Heager

. Screw, lock washer and nue

o T T T O

Figere 9-17. Thermocouple and Healer lnsialled .

entering the sump heat exchanger passage, and actach the
four brackers an the heater housing to the two brackets
attached to che oil sump with four sets of parts (6).
Tighten the heater o sump tube clamp screw (2].

1. 2! inch vondais and conmecior

assembly
2. 3 inch ¢ondeir and connecinr
assembly
. 3. 3 inch conduit and gonnectac
= assembly
4. 34 iech candutl and crnnectar
assembly
5. 3 inch conduit and connecies
assembily
6. 40 inck crndudr and conneceac
assembly
7. Shielded high ressicn cable cuiler
plate

R. Spark plugs

9, Magnew (rear view}

1, Menze [ilrer hracket

11, Maise Nilcer

Magneta swarch wire (o
icsiadled on packene}

13. Ignitinn swith (ool ocswalled en

iz

natkesra)
1+, Swinh ground smrap (nnc nsealled

W paciench

Figure 9-18.
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0-39. EXHAUST MANIFOLD TO ACCESSORY
CASE BRACKET.

5.00. Artach a new gasket and the bracket assembly to

four studs around the accessory mount pad in the lower

right coener at the rear side af che accessory case. The

projeciing arm of the assembly must be verrical and s

outer end slighty higher than the mounting plate

2.971. FUEL PUMP AND DRIVE SUBASSEMBLY.

9.92. Place a new gasker on the tmo-stud pad rear the
kortom center rear of the accessory case, and insert the
deive gear and pilot of the subassembly through the case
bore. Turn the hand crank jaw as necessary to mesh the
gear; then seat the adaprer on ifs gasket and attach it.
Check for gear backlash by attempting to turs the crank

faw both ways.

9-93, IGNITION ASSEMBELY.

9-94. Install a new grommer on each igoition conduit.
Pass the Me. 1,3 and 6 spark plug terminals 2nd coaduits
through the three holes in the shroud upper right rear
panel, with No. 1 on the ourside, Mo, 3 in the ceneer 2nd
Meo. 5 in the inner hole. Push the conduit grommers into
the shroud holes. The No. 2, 4 and 6 conduits are io-
serred in the same way after passing them throogh a
grommet installed in the large center hole of a blower
enging to gUVEEROT bracks: {23, figure 4-3}. Make sure
that the bracket is [ocared on the conduits 5o as to assume
the corcect position when attached. (See figures 1.2 aud
4.5.) Lay the cable terminals on the cylinders o which
they will be atrached later. The magneto outler plate will

NO.& o
GyL. 8 - NO.5
NO.4 g——
cYL., 'R L& 5| .
_ o NO.3
NO 7 a8 GYL.
crL. S
B 8. NC.I
f CYL.
2 4 [
|
. 3
/""-...\
.'"I: D\]—ff --?
.’ECI C";"
VoD P ef
13 12 ““‘\/f/ E
IS s

fgnition ¥Wiring Diegram

i
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Figure 9-19. Instoilfing Flywheel and Fan Assembly

hang down ar che right side of the accessory case untii the
magneto s fnstalled lacer. Check cables for correct
length to reach the proper cylinders in accordance with
the wiring diagram in figure 9-18. The No. | cable is
attached 1o the outler plate spigot which will be npper-
most when installed on the magnero. A fgure 17 is
molded on the plare adjacent to this catler, Norice thar
the upper plate attaching screw holes are more widely
separated than the lower holes.

9-25. GOVERNOR DRIVE SUBASSEMELY.

{See figure -2} -
0.96. Place a new gasker {12} on the three-stud pad ar
wpper rear center of the accessory case, and install the
Fubricated gear and adaprer subassembly over it, meshing
the pear by turning its splined shafr end. Arach the
adaprer with rwo sets of parts (7, 6, 5) and twa sets of
balts and washers {10, 9, 8). Omic the nuz and washers
(7,6, 5} from the left side stud, siace che fuel hose bracker
will be atzached there later. Install the upper pair of bojes,
washers and outs (4, 3, 2, 1), Test—by pushing, puiling
ard anempring ro osciflate irs splined shaft—for end
clearance and backlash in the drive gear. Measuremene of
these values weould require special eools which are oot
zvailable. As [ong as there s a coticeable backlash and a
sccsiblé end clearance the gear will operate withour
danger.
.37, FLYWHEEL AND FAM ASSEMBLY AND

COUPLING.
998, [INSTALLATION. Before lifting che fywheel and
fap assembly oo position obuain three new lock ptetes.
*arch the sharrer plate to the s closely spaced Aymheel
halts, ard macicz cheir posicioas. Witk the same plare
lorate the twa closely spaced flywheel hoic bushings; thexn
surn the Aywheel ard fao assembiy uodl these bushings
z-e i the same angulzs positions ag the corresponding
boles. Two men can easily wife che assembiy oaro the Eal:s,
as illuserared in figuze 914, 1 i dues noc have to be turacd
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in mid air. Take care to aveid scufhng or breaking fan
blades. Irstall the three cur lock plates and run six noes
or the fiywhee] bolis. Tighten these evenly in several
steps, progressing around the circle, with a torque indi-
cating wrewch, a socker and an extension bar abour six
inches lang uneil the rorgue specified in Secrion XII has
been applied to each nue. Wich oliers bead up the corners
of all lock plates £ar againsc the nue sides.

9.99, FLEXIBLE COUPFLING DRIVER HALF. Held
the driver half—an aluminum slab with rubber bonded
Bronze bushings—in front of the docle of eight stds in
the flywheel, wich the countechored ends of the stud holes
facing ourward, Turo the coupling urtti] its 1wo opposite
dowel holes align with Aywheel dowels; chen push &
home over the studs. Atach ic with eight washers and
nuts. Afier tightening these, insrall eighr nut locks (para-

grach §-10}. y
2-100. MAGHNETO [NSTALLATION AND TIMING.

0-101, DRIVE GEAR AND COUPLING. (See figure
§.8.) Inserc two nzw rubber bushicgs {17} into the re-
tainer {18} with their rounded oorside edges enrering
first. The gear parts {19, 20, 21) should be assembled
already. Snap the cocpling bushings and retaziner as
sembly into the gear hub slor so cthat the bushings will be
exposed. Lubricate che gear's bronze bushing {20} and
teeth.

0-1602. MAGNETO INSTALLATICN,

a. Remove all six spark plugs or vent plugs from ihe
eybinders.

b. Turn the fywheel fan undil the "TC” mark on the
tip of one fan blade is near the index mack {1, figure
0.20}. While plugging No. 1 cylinder spack plug hole with
a thamb, tern the fan clockwise (facing ie). If no suction
is felt by the thumb in the first quarcer cevelution, tin
the fan ane full revolutien from the starting point and
onward another quarter revedution. This will place che
Mo, | piston midway on its compression stroke. Mow
tucn the fan counterclockwise {facing ic) woril che 7307
mark on anather fan hlade tip aligns with the fan hous-
ing mark. A sliding depth gauge may be used for exacr
alignment, as shown in fgure $-20,

¢. Place a aew mupgneto gaskee on the magners mount-
ing pad.

d. Urscrew the hex head inspectior. plup from e hale
in the gop of the magnzio case,

e. Turn the magnece impulse coupling backward
{clockwise faciag drive znd) unzil the white diseriburoe
gear footh is in line with the pointer seen through rhe
plug hole. The magreea is now approximacely in position
ro fize MNe. | ocplinder spask plag,

f. Withaut moving rhe magnero impalse coupling, the
drive gear and coupling zssenbly may be pushed ono e
driving lugs ard che entire magneic pear assembly iz
stzlied as = unit, or the positior of the inzpulse coupiing
lups may be decormined while holding the magrece at the
apprasimate mwunting angle behind e accessory case,
rhe gezr and coupling assembly installzd on its support
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inside the case and meshed so as to align the sloc berween
the rubber hushings with the magneto lugs; then the mag.
neio may be instalfed and engaged to che coupling bush-
ings.

g. Atach the magneto with [wo st of parts {14, 13
and 12, figure 4-8). Be sure to use the correct plain wash-
ers. Tighten the nues with the fingers only.

h. Rotate the magnecto clockwise (rear view) as far as

its Aange slows permil.

9.103. TIMING. (Ses figure 9-21.)

a. Place a Scintilla Mo, 11-851 or equivalent timing
light (1) in the illustrated location. Plug in its power
cable {2), if any, to a 110 vobr a-c ouatlet, If the instrument
is powered by self contained batceries there will be no
power cable. In that event, turn the switch to "ON", z2ad
observe whether the unit operates; thea test by tonching
the red and-black cable terminais together. If the lamp
is not illuminated replace the bateery. Connect the "GRD”
Jead (5) to a bare mecal part of the engine. Screw a shop
test lead (4) {made up of Scintilla pares 5 through 10,
figure 4-8 and a short insulated wire) into the magneeo
grounding cable terminal socket. Connect it to efther of
the red wires (3) and coif up the other.

b. The connected lamp in the inscrument should be
illumninated to indicate a closed primary circuit. If it is
not, look into the inspection hele (6}, and see if the
white gear tooth can be zligned with the pointer by rorat-

I. Fan oudlet housing timing mark

Figure ?-20. Placing Flywheel in Ignition Timing
Position

. Suinntla Mo, 10-B51 wiming light

. Timing light puwer sable

. Test lead [rech frum tming light

i, Suinnifa switch cerminal and shoz
lezi assambly

S Tiring light ground lesd (masked

SR

. Bpauisl washer, lock washer and

LA o —

-

aar

Figure 9-2i. Timing Magnela
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ing the magneto. If it czonor, remove the magnero and
repeat steps ¢, |, g and b, paragraph 9-102,

¢ Tap the magneto case couneerclockwise with 2 non-
marring hammee uneil che timing light lamp is extin-
guished or illuminated, depending on instrument e, to
indicate opening of the breaker points. Tigheea the two
mzgners araching nues (7).

d. Check the magneto timing by backing up the fiy-
wheel fan (clockwise when facing it} not over 10 degrees
abour 2/3 of che wideh of a blade) and tapping it for-
ward unel the timing lamp indicates that the breaker
potats have just opened. At this point che Rywheel fan
and fan housing timing marks will be aligned if timing is
COFrect.

e. After successful completion of the test replace the
magaete plug, and remove che timing light and the mag-
neto swirch wire 4], -

Note

The magneto impulse lacch is under the case sted
and cannot stop against it to retard the magneto
rotor when the coupling is turned forward if it
is so placed by backing up the coupling to the
timing position (step e, paragraph 9-102). Ex-
cessive backward roration of the coupling (or of
the fywheel afrer the magneto is installed) will
allow the fzech w0 engage the case stud and re-
tard the rotor. If ¢his should occur, back up the
flywheel two revolutions to the timing position. .

9-104. SPARK PLUGS, CONNECTORS, NOISE
FILTER AND ERACE RODS.

2-105, SPARK PLUGS. See thar the plugs have service-
able copper gaskets. Inseall a serviceable washer type
thermacouple instead of 2 gasket under the plug installed
in No. 2 cylinder. Before screwing the plugs into the
evlinder head " Heli-Coils' coat their 18 mm. threads with
oniy a film_gf.BG mica thread lubricant. Do not allow zay
of the lubricant to get on the electrodes, plug seat or
gasket. Tighten dhem with a 1orque indicaring wrench,
spark plug socket and extension bar to the torque speci-
fied in Section XIL (See Ref. No. T-1ih )

#-106. COWNNECTORS, Inspect the spark plug eibow,
ceramic sleeve and terminal spring of each connector and
conduit assemnbly before inserting the terminal into the
proper spark plug. Screw the elbow coupling nuts on the
plugs and tighten them only enough te hold the elhows
stationary. Consult the wiring diagram, figuee 918, for
correct connections from plugs ro magneto outler plate.
Check: the rubber grommer and irs wire teeminals ar the
auclet place. If thesz appear sound push the grommer ino
the magonere distriboror block, with the ouclet plate beld
in position to march sczew holes. Aetach the plate with
faur screws and spring lock washers.

2-107. MNOISE FILTER. (See fonre 4-8.) The noise fleer
i} zod rermmingl pazes (5 through 103 shoutd be assem-
blec already. Arzach the bracke: {11) o the fleer in the
ithizsreaced relacionship with two sees of pares (3, 2, ().
Lzmove the two left side breaker housing screws from the
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magoeto, and use them to attach the Bleer bracker. Push
the shielded wire terminal assembly into the switch wire
terminal socker, and screw oa the coupling nuc (10},
Tighten it only modecarely.

9-108. SHREGUD BRACE RODSE. Install the nuts z2nd
lock washers which will go inside the shroud before in-
serzing the rods through the fronr sod rear panel holes
above the cylinders. Adjust the positons of these nues to
space the pacels properly, chen install and tighren the
outside pus and lock washers.

?-109. COMPLETE FAN INLET AND GEAR
HOUSING SUBASSEMELY.

2-110. INSTALLATHIN. Turn the flywhee] until two of
the bushings in the Ajax coupling driver half lie in 2
vertical line; chen rurn the driven half of the coupling
{attached to the gear housing subassembly) until two of
its pins lie on a vertical line when the housing is held
upright. Two mien can lift the subassembly into position
and onto the fan ocutlet housing studs withour difficuliy
if the coupling halves are positioned 1o engage. Alrer-
natively, z lifting eye can be attached to the four vertical
studs at the top of the inlet and gear housing znd the
assembly hoisted into position. Attach rhe assembly with
16 sees of parts {2, Agure 9-23).

9-111. OIL FILTER TUBE, OIL GAUGE AND SUP-
PORT. (See figure 4-24.) Auach tube clamps {14, 28)
loesely to the two rubes with attaching parts {11, 12, 13
and 15, 16, 17} so that they will zssume the positions
itlustrated in figure 1-4 when anchored ta the bracket
(21} on the fan outle: housing. If the gauge twbe is a
new pacr, slide an a coupling nut (19); chen fAare che
tube end with z srandaed faring tool. Screw the coupling
nut into the connector (52) instafled in the inler and
gear housing; and sighten it with the suppors tbe in
position. Connect the fillee tube ¢a che edaprer pressed
inte the ioles and gear housing with a hose connesror (9}
and two clamps (8). (See fpure 912 for clam p instalia.
tigir, ) Before installing che clamps, ztach both rube
clamps (14, 18} ro the bracket {21) with the same sct of
attaching pares (5, 6, 7). lnstall 2 cap (4) {painted yellow
and marked "2 QTS""} on the filler tube. Push a cicclip
{3} into the handle groove of the oil leve] gauvge (23, chen
insert the gauge into its suppore whe.

#-112. CAREURETOR AND HOSE.

9113, Pface a mew cacrburecor gaske: on e studded rear
flange of che inrake manifald and atiach a carbureinr over
it. Spread on the maiz theeads of an exiension adageer a
film of anti-seize compound, MIL-T-5544, and screse the
adapeer cighy into the float chzmber icfer parc az the
left iear coroer of the carburetor, Simelarly install in the
exrensizn adapter 1 45 degree pipe thread o flared mbe
elbaw. The elbow must point hurizoacally ea the cear
wher tightened. Connzcr 3 serviceahle hose assembly (4,
frgure 1-2) to the carburetoe inlet elbow znd o tha foe!
sump outlet elbow. Plice ke beacker clamped an e fug
hose on the lefc side actaching sted far the gowerno
adaprer, and ztrach with a ser of paris {7, 0. and 3, Agure
4£-0%.
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9-114, REAR EXHAUST PIPES AND JACKETS.
(See figure 4-6.)

0.115, Instzll fiest the jacket eibows which attach to the
open ends of jackets already installed on the exhaust
manifolds. Before installing each of the first chree elbows
in this group, equip their dimpled screw holes with cage
Jock auts (46, 27, 23). The threaded nuts must be on the
inside, Install two speed nues (0} on each of two spacers
{9y, and install chese assemblies on the upper ends of the
final elbows (7, 26} afrec these have been attached in
piace. After the first elbow {22) has been installed on the
right side, assemble a2 clamp {15 through 18) on the
exhaust elbow (193, and push it oato the right manifold
end. Unless the manifold is a new assembly, there will be
a hole in it positioned to receive the reraining rivet in the
clamp. If wo hole is found it will be necessary to drill
one to match the rivet hole in the elbow's split end. The
same procedure applies to the other clamp (34 through
37), which will be used to attach the exhanst cross pipe
{41} to the left manifold after che Jefr jacket elbow (45)
has been instalied. The cross pipe facket {33} musc be
placed losely on the manifold cross pipe before it s
attached. Assemble the bracket {42) 2nd its clamping
parts {28,29, 30) on the cross pipe jacket before installing
the last elbow (26) on that side, and attach the bracket
with two sers of parts (38, 39, 40) to the support in-
stalled earlier on the accessory case. Before installing the
last elbow (7) on the right side, atrach the thermoswitch
{14) to its rear side tubular opening with two sets of parts
{11, 12, 13), with the electrical terminals nearest the in-
side of the curve. Finally, attach the brace (4) between
_ brackets on the two final elbows with four sets of parts

{i,2, 3L
9-116. BLOWER ENGINE. (3e¢ figure 4-3.)

© o117, INSTALLATION. Hold the blower engine z2nd
blower o accessory case bracker subassembly in position
against che felr seal installed on the shroud upper left rear
pas‘i]et, with the lower bracket actaching hole engaged on
the open stud ac the lefr side on the rear of the accessory
case and an artaching bole, lock washer and spacer (%, 10,
19) in position in the upper hole; then push the bale
through the accessory case hole, and screw it into the
crankcase. Install a nut and fock washer (i1, 12) on the
case stud; then tighten the bracker areaching parts. Tnscafl
a governor or pad cover (6, figure 1-2) on the governoer
mount pad, and the biower to governor adaprer bracket
{hanging on the left ignition cables) on the lef side gov-
ernor artaching studs. If the upper bracker cannot be
installed with the governor in phace, due o lack of clear-
ance af the smud ends, install governor 2nd brackee ac the
same time. Enstall governcr ar over actaching parts;
then awach the upper bracker to the biower engine crank-
case wirth'a roarse thread bole {17) in che upper hole and
1 fine cthread bol: (15} in the lower hotle, each with a
spring lock washer,
9-118, BLOWER CONNECTIONS,

a. Slide a clamp {3) onto each end of an exhaust tube
assembly (G, 7, 8). The clamp {6} at the cencer of the

Section 1X
Paragraphs #-114 to 2-1224

tube shovld not be tightened fuliy yet and should allow
length adjusiment of the assembly. Push the upper wbe
end over the blower engine exhaust outlet and the lower
end over the left exhaust maaifold side inlet cobe. Tighten
the top and bectem clamps, then the center clamp oo the
tube assembly.

b. 1f original hose clamps (3} are serviceable, push one
over each end of a flexible duct (£} before installing it.
Push the encs of the duct over the outler of the blower
engine fan housing and the air inlet of the hearer. Tighten
original clamps, or instali new ones as described in ﬁ_gure
D2

c. Check condition of the ceramic sleeve and rerminal
spring of the shielded ignicion cable dangling from the
blower engine. 1f these are satisfactary insert the rerminal
into the heater spark plug (12, figure 1-1), and tigheen
the eoupling nut moderately..

d. Coat the pipe threads of an elbow (14, figure 4.7)
with anti-seize compound, MIL-T-5544, and screw it

‘tightly into the heater fuel filter inlec port so that its

flared tube connector end points upward. Between this
elbow and the elbow in the blower fuel pump "OUT”
port connect a hose assembly {19, figure 1-2 or 2, figure
4-5). Install a bracket {1, figure 4-5) on th: hese, and
attach it to the packeete exhaust manifold cross pipe
jacket where illustrated in figure 1-2. o

2-119. SUMP TO GEAR CASE TUBE ASSEMBLY.

9.120. (See figure 9-22.) This assembly inctudes all of the
parts illustrated. Before instailing the tubes, peel the pro-
tective paper from the adhesive side of a new sponge
rubber seal ring, and press the adhesive side agaiast the
front face of the oil cooler Bange, centering irs hole on
the flange hole provided for the heat rube. First, instali
a clamp assembly (1, 2, 3, 4) on the welded elbow split
ends of the rwo tube assemnblies. Mext, insert the froat
tube assembly {5) through the cooler flange from the
front side, 2nd clamp its split end onto the gear case inlet
spout with ehe clamp installed chere, Slide a support
clamp (6, & 9, 10} over the long radins elhow of the
rear cube (7], with the bracket strip teward the tube end;
then fit the rube onto the open end of the front tube, and
push the welded elbow and clamp cnto the sump bushing,
Tighten cthe rear clamp screw. Remove the nearest oil
cooler attaching bolt, and use it to attach the sepport
clamp {6) to che conler. Tighteo the clamp screw nut {10}
1o camnplete the installacion.

$.121. PREHEAT AND MIXING WALVE.

9122, INSTALLATION.

a. Place 2 new gasxer on the two, long stids projecting
fraom the right end of the governor adapier.

b. Mount the prehear and mixing valve subassernily
on the studs, and seat it on s gasker,

¢. Arttach the valve housing with a0 plain washeors,
Tnck washers and nuis,

d. Remove che rear hex head attaching sorew and rab
washer (4, iigure 9-11}) fram No. 1 cylinder intake Rangs.
Insert the sinple hole end of a (far end, rubular) sopport
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. Scrow
"Washer
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Clamp

. Inlet rabe

l’:\\.ﬂ:h.\.uh}m

. Clamp assembly
7- Ouodler tube

E. Surew

o, Washer

Eib M

Figure %-22. Sump la Gear Cose Tube Assembly

9-123. DUCTS. (See figure 4-7.) Aeczach a tube assembly
(4] ¢o the heater cutler coliar with 2 sceew {3} I eitker
assembly has no sciew hole in the Ulustzared screw pasi-
gion, drill a 178 inch diamerer hele shrough both; then
install the scrers, The side oaclzr of the tube assembly must
point strzighs to the righe side of the packerre. Insiall 2
clamp (13 over the bottom (splity rube end whers &
averlaps. {See fipure 012 for procedure ) On che vpper
end of the outler tube install a heat resistan: flexible duct
(2) znd push irs upper end over rhe rezc inlet spous af

thrpugh the grommer =t che upper edge of the bulze in
che shroud righe side upper rezr paoel, and arcach it wich
she ineake flange screw, keeping the tab washer aimed ac
the head baffle picce on che shroud o Neo 1 cylinder
bafe assembly. Install 2 spring {15, figure 9-11) to con-
rect the baffie (o 1he 1ab washer. Place a heat valve cover
aver the lower right end apening o the mixing valve
qousing, and ararh i end the evo-hole Azc oo the suppor:
cabe with two sccews and lock waskers, Tighren these
firse, then tighten the irzake flange atraching scoew,
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che mixing valve housing. On gach ead of che duge dnszall
a clamp §1). Install an identical decr aad clamps on the
right exhaust manifodd jacker ourlei just ro e rear of the
shroud and on the forward inler spour of che mixing
valve housing. { These parts are 2fso visicle in fgure [-3.)
2-124. CARBURETOR AIR FILTER AMC ADAPTER
SUBASSEMELY.

5-125, Place a new gasket on the studded front Bange of

Faragraphs 9-124 to 7-12%

the air Glter 2dapeer and a new gasker on che tof surface
of the preheat and mixing valve housirg. The subassem.
bly should include all parts dlustrated in figure 4-25. [n-
sert the filter adaprer steds iato the carbucetor rear dangs
holes; then push the breather coonneccar hase down onco
the bushing in the governor adaprer. Atcach the fuec
acaprer wieh fouwr sees of washers, lock washers and s,
Actach :he filter housing and its gasker to the mexing
vaive housing with six sets of plain and internal tooth

I. Campleie lan inle: amd gear
hirusing assembly

3 "Wfashes, bk wmasher sad not
L Clamp
4. Suvrew, lozk washer znd nue
3.Gea; hnusimg ieler ke
G, 3uppor: clamp zssembly
T Screw, leok washer and rnue
4. S5ump hea: oudder Loe
Figure 9-23. Hottom View With Sump to Gear Case Tubes
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i. o, 1 werminal on Bearer terminal
Block
2. Ma. 2 terminal on heater tecminal
hlack
3, Mo, 3 rermical on hezter rerminal
bfock
. Grownding scoew an earer
iesminal bleck
. Cable assembly
Thermrswitch
Heas ierminai rnf 1kermoswizch
. Feant rerminel of thermnswinch
Cable Assexthbly
. Zleene
. Clip
. Bracke
. Sleeve

b,
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[

Figura ¥-24,
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e

14, Heater swicch "HMOM. ON"
terminal

15, Swinch

16, Heater switch “CHY" rerminal

I7. Heater swiich power terminal

5. Pilot laeap assembly

19, Blawer engice coaurcl parel

). ledicaror [zmp Mo, | serminal
{ground)

20 Endiczior lamp No, 2 ocecminal

3

22, Indicztor lamp MNe, 3 esminal
{rzin)

23 Cable assembiy

24, Slegve

2% Botary scienoid on prehear znd
mixing vajve housizg

27 Bacary solznoid Burndy conrector

1 3
A
o

40

fo

. Burandy coanectar for cable (o

ignition switch

. Cable assembly

. Cable assembhbly

. Slzeve

. Thaemoswiich

33, Thermoswitch upper terminal
14. Thermoswitch lower terrminal
. Elepve

35, Cable assembly

. Cable assemhly

. Cabla assembly

3. Cable assembly

. Slaeve

. Bracker and :ivel

- Speed nue

. Serew

Insfollation of Heater Wiring Hormness
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tock washers and Rlliseer heed screns. Tighten the filzer
adapter attaching nuts fizst, then the Alrer housing screws;
then tighten the rwo hose ciamps oo the breathe hose.

©-125. HEATER ELECTRICAL WIRING.
{See ffpare 5-21.)

9.127. This harness is made up and connected as indicated
in figure 9-24 and Table XV. The ciczuie is shown in
figure 10-2. Consult that diagram only for operation fea-
tures, not for wiring connections. Figures 1-1 and 1-Z
also iflusteate the harness and coanections. Kubber cov-
ered clamps {11) are atcached by che regular attaching
parts (10, 11 and 12, figure 4-14} of the il drain tabe
connection plate on the lefr side and by artaching parts
{38, 39 and 40, figure 4-6) of the exhaust jacket support
clamp assembly on the right. Three brackets {12) are held
by ariaching screws of the jacket sections ar the pasitions
illuscraed.

9-128. OIL PRESSURE GAUGE ENGINE UNIT
CABLE.

2.129, Slide onte the round bayonet connecter terminal
of a cable assembly, and in the veder named, the following
connecting paris: shell, bushing and grommet. The grom-
met must be Forced ever the cable terminal, small end fAirsc.
The bushing goes on the cable, small end frst, Push it
over the gromemet aad zgainst its shoulder. Push 2 con-

nector over the cable termioal as Far as it will go. Push

the other end of chis connector over the bayonet terminal
inside the oil pressure gauge engiae unit on the fan outlet
housing; thea push the shell over the grommer and bush-
ing and into the unit locking stots. Turn it to lock the
conpector assembiy. Coil up the cabie, and wrap at onz
poinr with tzpe.

©.130. SHROUD DETACHABLE PAMEL ASSEMBLIES.

0.132. It isassumed that the hook asscmblies, springs and
retaining nues have not been removed from channel mem-

_bers ar upper edges of the detachable paonels. There

should be one such assembly near each ead of each panei.
Befare installing rhe detachable panel assemblies, swing
up the access doors on the top panel. Engage the derach-
able pane] boteem clips under the clip braces oo the bor-

Section 12X
Faragrephs 9-126 ko %-131

TABLE XV. HEATER CABLE INSTALLATION

Cable Cable Casle | Termimal
Arembiy | rdex Noo | Leneth Index Mo, Tyne

Part Mo, |¢Fig w243 (im) [fFig. 2-24)} Termimal
ss2se49 | 39 | 19 2 Eyele: |
4 Eyeler |
532584-31 9 3t 8 Eyelec
16 Eyelet ,:
53258431 36 31 3 Eyelet
34 Eyeler
534393-37 29 37 17 Eyelet |
Open Burady |

COOMECtor

532584.45 37 45 7 Eyeler

33 Eyeler

5326585 23 & 17 Eyefet
: 22 MNone (solder)

332658-20 5 0 4 Eyelet
20 [Mone (solder)

53205821 " 3B 21 3 Eyelet
21 Mone (solder)

534393-185) 30 1814 3 Eyelet

. 7 Burndy

t 7 LONDECtOr

tom side panels, and center the detachable panels so thar
they cover webbing strips on front and rear panels. As
each panel assembly is placed in position, [ift the spring
kooks, and drop their bent ends into the holes in hook
angles on the inside of front and rear panels; then lower
the access door, and fasten the toggle Jatches.

Mote

If the packerte is to be placed in a shipping crate
hefore the run-in est for any reason, amit the
derachable panels uaril ir has been fastened to

the crate mount belis
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SECTION X
TESTING AFTER OVERHAUL

MNote

Air Foree personnel will follow procedures owr-
lined in Air Force Techmical Orders covering
this subjecr. Navy pecsonnel will follow pro-
cedures outlined In NavAer 02-1-508.

TABLE X¥i. S5EA LEVEL POWER RATINGS

] Carbureior Az'ri
Temperature

MNeg 1
Roting Desipuaiion BHP |RPM

55°C (131°F)
15.5°C {60°F)
55°C (131°F}
15.5°C (60°F)

Max, Coadnueus Power | 140 | 2400
Max. Coartinuous Power | 180 | 2400
Max, Intermittent Power | 170 | 2900

iMax. Intermitreat Power l 205 | 2900
|

10-1. TEMPERATURE LIMITS.

182, CYLINDER HEAD TEMPERATURE. As meas-
wred by a washer type thermocouple instzlled under any
spark plug, cylinder head temperature shall not be al-
lowed to exceed 274°C (525°F).

10-3. CYLINDER BARREL TEMPERATURE. As meas-
veed by a cplinder barcel contact thermocouple installed
berween the botrom barrel in and the base flange, the
tempeczture of any cylinder barrel shall not exceed 146°C
(2957 F).

104, OIL TEMPERATURE. The temperature of oi] in
the coging sump shall nor exceed 107%C (225°F). The
packstie engine shall not be searted uneil ol in jts sump
has been warmed to at least 18°C (0°F).

Mote

Excessive oil temperature will indicae chat
either the oil cooler coce or air passage is re-
stricted or chat the oil cooler bypass valve io the
battom of the crankease is leaking, unless it is
caused by overhearing of running pares.

05, MAGWETO TEMPERATURE. The magneto shall
not ke subjectsd to rewipecatures in ocxcess of 8290
izawF.

v, CARBURETOR AIR TEMPERATURE. The pack-
e:re engine is designed o operate satisfaceorily with car-
buretor aic cemperatuess winin che range of 15.5°C o
S0 {60 F o 131 5T} Ac ambeent eemperacures below
e *F che pimezd spiral locazed in the op of the prehear
and mixing valve nvusing zutomatically operares the cold
wed warm ol valves below 1t o regulate the air siream:
crzering the <arbusetwr to 2 temperature becween GO°F
and F0°F, When che 2ombien: iemperaiere is ahove £0°F
(le carhurcter aic fearpeiatare will he the same as the
4 nmear emperature if the Bimeta! spiral was correctly

12

0

installed and adjusted. Correct operation of the mixing
valve should be checked when Jow 2mbienc temperatoces
perimir, since it 5 possible to inszall the bimeral spiral o
the inverred position, thus reversing rie valve movement.

16-7. COOLING AIR TEMPERATURE. The packene _

cooling syster is designed te maintain all engine termpera-
tures within prescribed limits when operating at zmbieat
wemperatuces wichin the range of —%4°C w L.55°C
{—55°F o 4-131°F),

Mote

I cylinder and oil temperatuzes do not rise nor-
mally within a short. period of engine operation
or if they become excessive at higher speed and
power setrings check the position of the therme-
statically controifed shroud shurters,

T0-8. PRESSURE LIMITS.

10-2. QIL PRESSURE. At the recommended idling speed
of BOG to 900 rpm the engine oil pressure should be 20 1o
40 psi. At normal oserating speed (2400 rpm) the oil
pressure. must be within the range of 40 to 60 psi.

MNote

No adjustmenc is provided in the oil pressure
relief valve tocaced In the right side of the en-
gine 0il sump adapter. If 'gil pressure fluconares
‘or exceeds the specified limits the relief vaive
may be remeved by unscrewing s bronze acorn
cap and wirhdrawing the spring and plunger
which it retains. Dire in the oil may cause Bucto-
ation of pressuie’ or a spring of improper
strength may cause high or fow pressure. Low oe
fluctuating pressure also may be caused by a leak
in the pump sucaon robe inside the accessory
case and sump or by excessive clearances in che
pump or elsewhere,

ti-10. FUER PRESSURE. Mo provision for measurement
of fuel pump discharge presgace s incorperated inthe
packecte.

10-11. ENGINE AND HEATER FUEL,

10-12, SPECIFICATION. Duzing the run-in tes: the
packetze engine and hezcer shail be suppiied with gaso-
line canfarming to specification MIL-F-5572, grade 80 1o
130 or Specificarion MIL-G-30%6, grade "A" o "C". For
biewer engine fuel speceficaricns and muving fnsczuciions
refer o the applicable Technica! Order.

w13, FOEL SUPPLY CONMNECTIONS, Three connec-
tions are required. The biower engine is equipped with a
fuel disiriburor system whick suppiies the two primer
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pumaps, and che fuel pump which, in turn, feeds fuel o
the heater. The ialet to the disczibutor has a 178 inch
ffzred tube firting €3, figure 10-3}. Connect to this firting
& supply [ine from the same gasoline fank which suppiies
the packecte engine. The blower engine carburetor also
hasa 1/8 inch flared tube fiteing {20, Aigure 10-3). To his
point connect a line from a tank of fuel apnd oil mixture.
The packetie engine fuel pump has a 1/4 inch pipe tapped
inlez hole ar the rear for a pipe to flared twbe nipple or
elbow, Install suck a firring and connect to it a 378 inch

fuel supply line.
149-14. FUEL SUPPLY PRESSURE. If a graviry fuel feed

7. 0. 38G2-39-3

system is employed tie gravity head shall oot exceed the
value specified by the packeree fuel pump maoufacturer
The pump it capable of supplying fuel to tae carburetor
a: a rate adequare for rated power and spzed while operat-
ing under a suction nead of nor over four feet.

10-15. ENGINE AND GEAR CASE LUBRICATING

CIL.

16-16. SPECIFICATION. During the rus-in test the
packette engine shall be supplied with aiscrafc engine
lubricating il conforming 19 Specification MIL-L.G082

ar Specification MIL-L-2104.
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o . 5 '
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1 i == ( :
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|_
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Figure 190-2. Elecirical Wiring Diogram
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P17, VISCOSITY GRADES, A: ambient temperatures
berween —345C [—659F) and —6.6°C {4-20°F) use
oil of a viscosity corresponding to SAE MNo. 10, Ar am-
bient cemperaruces above 20°F uvse oil of a viscosity equa!
1o SAE MNe. 30,

10-18. OFL CONSUMPTIOMN. The specific oil copsump-
tion &t 2400 rpm and 180 ner bhp shall not exceed 0,103

lb/bhp/hr.

10-19. PRE-OILING. To assure adequate lubrication of
engine bearings and Alling of the oil cooler and galleries,
remove the 1/4 inch countersunk head pipe plug from the
obligue passage at the right side of the fan cutlet housing
and connect @ hose supplied by a source of warm oil at
a pressure of 30-60 psi. At this pressure inject approxi.
rmately three quarts of oil, meanwhile turniog the crank-
shaft with either the electric starter or the hand crank.
Replace the plug after disconnecting the pre-viling hose.

10-20. OIL $UMP FILLING. Loosen the yellow oil Rller
cap (4, figure 10-3) by turning to the left, and remove it.
Pour 12 quarts of oil into the filler neck; then replace the
cap, and lock it with a quarter turn to the right. Pull cut
the oil gauge (18, figure 10-3), and see that the level is
at the “FULL" mark; then replace the gauge.

10-21. GEAR CASE FILLING. Remove the gear case oil
filler cap {5, figure 10-3), and pour into the case two
quarts of oil of the same viscosity grade as in the engine
sump. Check the quantity with the gauge located beside
the filler neck; then replace the cap and gauge.

Mote

Allow 5 or 10 minutes afrer filling the gear case
sump for oil to tan chrough a smzll hole to the
gauge location. If checked oo soon the gaupe
will not show the full amount of oil added.

1¢-22 Ol DEAINS. The engine oil sump is drained by
removing 2 hex bead plug (23, figure 1-3}. Afrer the
plug has been replaced secure it to the sump anchor lug
with lockwire. The pear case oil sump is drained by re-
moving a square head pipe plug (12, figure 1-4).

10-23. MINIMUM QUANTITY. Doring the test run the
oil levels in che engine sump and the gear case must 1e-
main above the "LOW™ marks on the respective geuges,
as determined by inspection during shut-dowa periods.

10-24. INSTRUMENTS AMND ELECTRICAL WIRING.

10.25. CYLINDER HEAD TEMPERATURE MEAS-
UREMENT. A washer iype constanean and iron therme-
couple is installed under the No. 2 cylinder spack plug. 4
grommet in the lefr side of the shroud feont parel pro-
vides access For the Jeads from chis thermocoueple 0 a
rempesature gaoge, In the MD-3 portable gereraror set
instalation, cylinder head remgerature is registered on a
combination cylinder hezd and oil temperature gavge. If
this cppe of gacpe is used cocnect the positive rerminal to
the short, seraighs bizck {iron) sire of the thermocouple
and rhe negative gauge tezminzl 1o the long, bent, yetlow
{coasanman) wice.

Paragraphs 10-17 to 10-32

.26, OIL TEMPERATURE MEASUREMENT. A pro-
tected bayoner thermocouple (16, figure i0-3) has =0
screws for connection of a short constzatanand iren lead
assembly. Connect the fron fblack) wire o the thermo-
couple positive {--} terminzl and the constantaa {yellow)
wire to the negative (—) tezminal. Suppo:t the lead 1o
prevent excessive vibration. Connect the izor and con-
stanman leads eo ehe posicive and negative terminals, re-
spectively, of a suitable thermoelectric gavge. (Refer to
paragraph 10-25.}

10-27. OIL PRESSURE MEASUREMENT. A 12 inch
long lead cable is installed in the electric gauge engine
unit ac the left side of the fan outlet housing. lts outer
end has 2 Burndy locking connector for a cable leading to
the oil pressure gauge. (Refer to the Iluscrated Pares
Breakdowna for a suitable oil pressure gauge and con-
necting cables.)

10.28, TACHOMETER, A mechanical tachometer drive
13, figure 10-3) warns clockwise at 1/2 crankshaft speed.
The fexible cable of any standard clockwise rachometer
designed for this speed ratic and an SAE drive may he

conneceed.

10.29. STARTER AND MAGNETIC SWITCH. Con-
nect the positive terminal of a 24-volt storage battery to
the tap pawer terminal of the starter magnetic swirch {3,
figure 1-4) with No. O cable equipped with 2 terminal
equal to Thomas & Betts Co. part No. J-73. Coaaece the
starter pround eable (14, figure 1-3) to the same {ground}
conductor as the battery negative terminal. Connect from
the battery positive terminal to & push burton switch on
the control panel and from the other switch terminal to
the magnetic switch cail positive terminal scud, Connece
from the other magnztic switch coil termisal co bartery

ground.
16-30, MAGNETO SWITCH. Connect a cable from the
switch oo the contro] panel o the terminal stud an the
noise filter (12, figure 10-3) bracketed to the magneto
case, and make sure that the switch is grounded to the
engine test stand. The mixing valve rotary solencid bas
an open eable terminal for conneceinn [0 the fearer -
mina! of the DPDT ignicion switch, (See figure 10-2.)
This conncction must be made if the heater system s to
be operated. [f chys feaqure is rested, observe the rotary
solenoid valve shaft (8, figuce 10-3} when the ignicion
switch is closed for stareing the packerte engine. A sloc in
the shafc end shows whea the solenoid opens the vabve to
admit warm air ra the induetion system, It should roraie
nearly 14 tuen clockwise froma position near the vestical
when acreaied.
10-31. HEATER POWER COMNECTHON.
10-32. Cornect a lead from the bawery posiive terminal
to the renzer terminal of the heazer swiech, (See 29, figare
7.24.} Unless ehe enpine is meunted on rubder vibracion
dampeners, the hearer will be geounded chrough the en-
gine and rest stand, if pecassary [0 assure grounding, con-
nect o second hearer rerminal blozk grounding screw (4.
figure 9-24) ¢o the bastery negative terminz! at the sam=
point where the startee ground cable iz conrecied.

P31
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1. Blower engine oplinder primer 9. Inducting svseem cold air inies 16, Qi sump thermocaaple

r. Hearer indicaror lamp pocd 17. Ol sump thermoswitch

3. Gasoline supply line copaection 1k, Pzckene engine exhaust manifold i8. Engine oil fevel gauvge
cutlers [9, Blower engine cthoke lewver

oa blnewer engine junctinn block
4. Packewe engine ail filler cap
s Govarnor contealled throole Tever 2,
6, Gear case oil filler cap
7, Packerce engine carburenve vinke
lever
Yneary solencid concrelied hoo zic
valve shah

litrer

Figure 10-2.

10-33. CONTROLS.

ia-34, THROTTLE. Coanect a suizable linkage from the
cpecator's hand theorele o the throttle lever locazed for.
ward pnothe righe side of rthe carburetor.

co3s, CHOKE, Connecr a swirable concral o che carbue-
~eror choke lever (7, ﬁgure 1-3Y, located (o che rear of
sie shrartle lever, if the packees enpine 15 (o be staccad ar
an ambiont femperdtuie of 32'F or [ower, otherwise e
the cheke [ever back o hold the valve open.
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il Air Maze ail filter
Igrécisn grooading swinh cable
(unnectiRg stud oo magnent 1 paise 2.

13 Tachamerer drive
Guoverniere nil drain connecison primmer
15. Hand vrank jaw

3. Blower engine fasburetar connection
elbow For fuel and ail mixtore
Biawee engine siacrec handle

22, Blower engire thrortle knab

23, Blower engine zreheacing wick

24, Hearer svinch

Rear Yiew of PEISD-& Packefte Showing Conliols ond Conneclions

L-36. STARTER DETENT. If rthe packeue engine is 10
be scarted ar an ambient temperature of 0°F or lower, a
remote ¢2ble concrof may be connectsd 1o the detent [ever
{14, figure [-4) ra pall she lever cpward while the siareer
swirch is enecpized. This detert prevenss sotation of the
Bendix drive pinion until t has treveled ineo mesh wich
the fiywheel ring gear in ¢che event thar congealed grease
in the Bendix drive resists gear movement. The detent
corteel is net esed ac higher emperatucss,
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16.37. BLOWER ENGINE. The control panel, arrached
to the left side of the hlower engine, is equipped with all
necesiary engine contrads (1, 19, 21, 22, 23, hgure 10-3),
Mo iestrements are required,

10-38. HEATER. The onily mancally operated coatrol
for the hearecis the three-position switch (24, figure 10-3)
on the right side of the blower engine control panel. The
heater pilet light (2, figure 10-3) hes a prowruding lens

collaf which nray be pushed w tese the Jamp bulb. The

18-39.
10-40. EXHAUST PIPES. If the engine is to be operated

swicch "MOM. ON" pesition is for stareing. 1ris held in
this position unril the heater low litnit switch has closed,
causing the indicator {amp to be illuminated. Thereafter
the switch may be moved ro the “OIN" position, where it
will remain. Moving the heater switch to the “OFF”
pesition will immediacely close the heater Fuel valve and
cut off the burner. The same effect will oceur if the high
limic switch is opened by ovetheating or if the hlower
engine is stopped, cutting off the burner ignition and al-
lowing the low limic swirch o open.

DULTS.

in an enclosed space it will be necessary to connect twe

flexible metal tbes to che exhaust tail pipes (10, hgure
10-3) to conduct exhanst gases outside the cell, or to pro-

cure and install on them a suitable manifold, and, from ik,

a single flexible tube.
10-41. CARBURETOR AIR INTAKE. If the exhaust

Section X
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gases are ducred away and f the ambient temperamie {in
z cell} can be kept below 55°C (131°F}, &t will not be
necessary 1o duct outside air 1o che mixing valve inlet pore
{9, ipure 10-3), unless 2 high dusc content makes ground
[evel air unsatisfactory. in che Jatrer event, or if exhaust
gases are released ar che rail pipes, 2 tube of at leas: 3-1/2
inches ID and with an elevated intake shouid be con-
nected ro ¢his port by a flexible duct.

10.42. GEAR CASE HEAT TUBE. Oaly if the engine is
to be stareed at an ambient remperature of —18°C {D°F}
or lower acd only if the heater is ro be operated, conpece
2 flexible duce berween the side ouclet of the heater out-
let tube and the oif filler tube adapter on the generator

gear case housing (right side).

10-43. MAGNETO CHECKS.

10-44. The single ignition system does fior permit a drap
off check. There is no automatic spark advance. When
the engine is being cranked listen for loud clicks at the
magneto which indicate that the impulse coupling is
working. lmmediately after starting the cicks should
cease, Thereafier, the magneto is driven at full spark ad-
vance. During the wacm-up period test the magneto
switch circuit by turning the switch o "OFF” for an
instant. If the ignition system does not cease firing the
circuit eo ground is open at some point. In that event stop
the engine by turning off the fuel supply, and correct the

circuit before starting again.

TABlE XVIl. RECOMMENDED RUN-IN SCHEDULE

| Elapsed
fime
Emd‘of Load
Time Period Torgue .
Period RPM { Mimates ) (hromin) (1b. f£) bhbp Checks and Adjustments
ke 1 800 10 0:i0 O o Visual. Adjust idling

2 1200 *10 020 04,5 210 speed, mixroig

3 1460 106 g 128.0 4.1

] FO0G 10 iEE1) 167.0 50.9

3 1800 15 53 2120 72.0

d 2060 15 1:10 261.5 09,6

7 2200 15 1:25 3155 132.3

5 2400 15 1:40 t 3

a Adjuse governor
t 10 I B0 ; *k] g Yisual

# Exrerd chis period, if aecessaey, undl il 1emperatere reaches 32°C (99°F).

$ Full Tnad ac wide apaa throeole,

sa Dnerade woth varresion preventive amd el mixiere in lubricating systerm.
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SECTION XI
ACCESSORIES

11-1. OIL FILTER. (See fgure -1}
11.2. DISASSEMBLY. Kemove lockwire (1) from the
hex head Bolt (2), 2nd remove the bolt and ihe washer
{33, Withdraw from the tube assembiy (13), in che order
named, the brass plug (4), its gasker {5), the corrugated
flter element {6}, gasket {7}, retainer {8), gitoe cup (9},
bypass valve (10), spring (11} and washer (12}).

11-3. CLEANING. If pecessary, soak the flier element
in minerai spirit or dry cleaniag solvent 1o loosen shrdge.
Do nor use any forceful mechod on the part. Clean all
other parts with the same solvent, applied by brush oe
spray. Take particular care to avoid scratching or aicking
the valve face and seat. Allow solvent to draln from che
element, and blow off the other parts with a jer of dry
compressed air.

11-4. INSPECTION, Inspece the corcugared Alier ele-
ment visnally for deformation, punceures and sludge. It

must ke thoroughly clean and undamaged. Discard che
elemene if punctured or deformed or if loreign deposgits
cannor be removed almost entirely. [nspect threads and
pasker seat of the plug {4}. Discard the plug if seas are
irregular or threads damaged or if the wrench hex is
seriously deformed. Look for distoreion and wear in the
tapped hole of the tube plug. Inspece the retainer (B}
for bending and other damage which would prevent it
from sealing the element. Inspect the seating surfaces of
the bypass valve [10) and pitot cup (9) for wear and
roughness. These parts must seal perfectly. Borh must
slide freely on the tube bur without Jeoseness. laspect
the vaive spring (11) for distortion and corrosion. In-
spect the washer {12} for deep groove wear and visible
cracks. Make sure that the tube boles are clear. Inspect
the pilot cup’s large end for out-of -roundaess. It most
enter the accessory czse caunterbore freely when the re-
assembled filter is screwved imro the mounted housing.

_ RELIEF VALVE () SET FOR

[ i3-1% PSi QIFFERENTIAL PRESS

EGDNGENTHIG WITH PL. OF
THREAD W-THIN 20 iN.
FuL

G Air Maie Moo Q953352.07 Filler 1.

Larkwize
CAM1029103 Erlied Bex head kol
. Cancinertal Motoes Corp, MNo.
430671 sciid coppes masher ar
equivaleat
Alr-dMaze Nao. Q05471140 plug
Air-Mare Moo QUP34FE-G0 gashes

elznent

[P (N

A0 W -

vilve

[

Tiis daca will be suparseded oy a

Figure T1-T.
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INGICATOR READING SECTICH  A-o

Q84T 150 pasked
Q28472281 zewainer 13
95532233 pedt wup
Adr-Maze M 295471.214 kypass

. Adc-wdaze Na,
. Adr-Mare D
CAinMaze Mo

RESR END VIEW

Airdaze Mo, Q9347110 spring

12 Air-Maze Moo Q25471123 spring
Sl washer

3 Adr-Mare M Q95552218 wube

asgembly ’

3 Yise o be added o iho illoserzced Prrg Ereakdowen,

Alr-Maze Ol Filter Assembly




Seclion X

T. O 33G2-39-3

11-5. REPAIN. Smooth any nicks in the brass plug threads
with a rriangular, hard Arkansas stone. Smooth any nicks
on othes parts, except the sealing lip of the bypass valve,
which must be pecfect. Mormatly it will not be econcmical
to arrempe repair of more extensive damage. Any pacts
which are deformed or worn visibly should be replaced.

11-6. ASSEMBLY. Lubricate the large end of the tube
assemnbly {13), and stand it on its flange end. Lubricare
2nd install oo the tube, in the order named, 2 washer {12},
a spring {11}, z valve {10}, a pilot cup {93 and a retainer
(8). Place a new gasket (7) in the retainer, and seat an
element {6) on it. Place z second gasket (5) on the
element and che plug (4} on top of the stack, with ics
screw hole aligned with the off-center tapped hole in the
tube plug. Compress the valve spring by holding the pilot
cup down to the bench and install a screw and washer
f2, 3). Make sure that the element is seated on both gas-
kets; then tighten the retaining screw, while holding the
assembly by the plug (4} only; then install lockwire (1)
as illustraced. Make sure that all visible surfaces are free
from foreign matter. Spread a film of general purpose

© prease, MIL.L-7711, on the plug threads; then dip the

valve end and the element inta clean engine lubricating
oil, MIL-L-6082, grade 1100, up to but not including the
brass plug. Drain the assembly, and wrap it in oilproof

paper.
11-7. AC THERMOSWITCH.

11-8. TESTING. This switch is designed to break contact
Car 149°C ¢300°F) and to remain open at higher tempera-

tures. The manufacturer jpecifies testing by immersion of
the sensitive end to a depth of ¥§-15 in short of the
wreach hex in GM Mo, 4605M, grade H-100, hydraulic
oil or equivalent with 2 flow of 25-35 fpm, and specifies
that rhe unit must be tapped while checking calibraticn,
Connect one terminal 1o batteey positive and the other o
bartery negacive rerminzl. With the manuai circuit switch
closed, a rest ipdicator lamp connected in series wirh the
unic will be ilfuminaied until the thermoswitch breaks

“the circuit. The temperature at which this occars (while

the unit is tapped Hghtly} should fall within Jimics given
in Table XVIIH. Discard any unit which fails to pass the
test, sinee it is a permanent assembly and oot subjecr to
repair. )

11-9. EXHAUST JACKET THERMOSWITCH.

1i-10. TESTING. ¢See figure 11-2.) This switch is de-

signed to close at 26.7°C (80°F) as che remperarure of
air in contact wich its seasitive side {opposite the termin-

Paragraphs 11-5 1e 11-13

Ca1BRATI0 THERMOIMETZIR (OR zalGE?
TEEENMD SWITOH OM TEST

TeST

LARF
£4 WOLTS

bif—

STORAGE BATTERTY
{238 YOLT)

i -

P

g waLTs

Figure 11-2, Exhousi Jacket Thermoswilch Tes!

Sel-up

als) is reduced, to open at 37.8°C (100°F) as the air temn-
perature increases and to remain open at higher tempera-
tures.

11-11. (See figure 11-2.) A suggested test set-up is illus-
trated, however alternate equipment may be used, par-
ticularly for heating the switch and for measuring the air
temperature. It is essential that the thermometer be at
the same temperazure as the switch surface, hence radiant
heat should not be directed against the swirch, A liguid
(oil or warer} may be empioyed instead of ait in the heat-
ing compartment. The cest should siart zt a temperature
befow the minimum closing temperatece and end ar ap-
proximately the same point. Dhscard any swirch wnit
which fails to open or close within the tolerasice ranges

specified in Table XI}_C_.
17-12. LEDEX ROTARY SOLENQID.

11-13. TESTING. The solenoid shaft taras from its open
cirenit stop in the ctockwise direction {[oaking at the shaft
end) through an angle of 67-1/2 degrees when a 24-valt
cuerent is applied across the lead-in wites, When no cur-
rent is flowing through the sclenaid, its shaft pin hole
should lie at righc angles to the lie of ateaching studs and
the shaft coupling slot should align with the studs Iris
necessaty enly to st for the approximare angular zravel

TABLE X¥III. OPERATING LIMITS OF AC OIL SUMP THERMOSWITCH

|.-"r'1anuf.:':-

[T '- i i L. L .

! furers i , Nc, ”"}.m! Permissible Swilcliag fraeess

I Pare B Narmal Seoftching Switching :

i_ Mo, Creewit Frarction Temperatire Minfrearm Maximue:
§f§fz§§ T Closed —'l“mBreak | 4r4etC (L 300°F) | 4146170 {295°F) 151,770 (3057F)
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TABLE XIX. EXHANST JACKET THERMOSWITCH TEST DATA

] —1
Manufac. g Te Qi veniirg Ten
farer's Ba!!fr}' Currens GPEME'E I E pENIE e'”%"______
Mo, Veltage fAdmperes) Miriimsm Maxinre Mininrum [ Maximum
4253 | 18 5 32.2°C (90°F} | 37.8°C (110°F) | 20.1°C {70°F) '[JiiéSE{EEEFﬁ]

af the shaft by connecting the solenoid Jezd-in wires across
the tecomvinals of a Z4-volt storage bactery. Do ror allow
the cucrent to Aow longer than a few seconds & a time,

11-14,. HARRISON OIiL COOLER.

11-15. CLEANING.

a. Seek the assembly in a tank of mineral spirit, Fed-
erzl Specthcation TT-T-291 or in dry cleaning solveor,
Federat Specifcation P-5-46F to loosen and wash our
heavy sludge deposits and oil.

b. Blow ouwt the cooling Ans and dry the exterior with
a jer of dry compressed air after draining the cooler.

e. For the final cleaning operation a cank of ac least 10
galloas capaciry with a solution crculating pump system
of approximately 33 gallons per minute delivery at 75-150
pounds per square inch pressure should be used to circu-
late throvgh the cooler core a solution of an inhibited,
mild aikaline cleaning compound, such as Oakite No. 61
(G oz of Oakire per galion of warer) or materials specified
for similar purposes in T. O, 2R-1-84 and T. O. 2R-i-1,
maintained at 2 temperatuce berween {71°C (160°F) and
82.2°C (180°F}. A peessure gauge should be insealled in
the supply line and anather in the discharge line to meas-
ure the pressuee drop through the cooler. Adapters for
attachment of the selution hoses to the cooler mounting
pad studs musi be made locally. Arrange the supply hose
to delivery solurion from the circulating pump, through a
fifrer, to the normal cocler outlee (left end) and the dis-
charge hoss, ro ¢mpry into the supply tank below the
liguid surface, The pump inlet port must be connecred to
the soiutien cank in such a maanec 2s 0 prevent recircu-
lation of any large, solid pasticles.

4. With the sil cooler and flushing equipment set-up
as described in the preceding step, dreulate the alkaline
cleaning solution through che cooler corc for a period of
20 mimetes, o1 uatil the discharged solusion appears clean.

e. Flush the cooler cote thorovghly with clean, hot
pearer, and drainic as completely as possible. Blow off che
exterior with dry compressed air,

¥
E CAUTICH i

Use only a mild, alkaline cleaning solucicn
which is approved for cleaning aleminum pzris
Serong alkaline solurions will destcoy che assern-
bly by cocrosive aczion, [F any sucl soluiion has
dreq used in the circulating system it muose be
washed cae thoroughly before this eperazion. It
iz essencial thar 2i! alkaline marerial be removed
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fror all exrecior and tnterior surfaces of che ail
cooler, since atkzline cesidues will oix wich lo-
bricating oil o form an emulsion which will
foam and may cause failure of the lubricating
systern.

After a Aushing operation empry the solation
filter, zod esamine the fleering element for
metallic particles. If any significans volume of
such pareicles is found rhe oil cosler from which
they came should be descroyed, since chere is no
method of determining when 2f such particles
have heen removed. '

17.14. INSPECTION.

a. Look for obstructions berween the aic fins.

b. Inspect the 16 Aat whes, the air fins and the headers
for dents and beading. Any distortion of cubes or headers
will indicate the possibilicy of cracks, broken joints of
small holes. The fins must not be bea: so 25 ro rescrict the
cooling air fow, :

¢, Inspect the mounting pads for deep seratches and
cracks. Such defeces will prevene che gaskets from sealing
the oil passage.

d. To test for leaks block either aif porc with a gasker
and plaee attached over the mounting pad: seal an air
pressure hose adapter ta the other pors and mouating pad:
connect to the adaper an air hose equipped with a pres-
sure geuge: lower the oil cooler helow the surface of
watet [n a test tank, and apply an ajr pressure of 100
pounds per square inch. Air bubbles escaping from any
peint on the cooler will indicate the loczricn of a crack,

broken joint or hole. Ciecle such locations with colored,

waterproof crayon macks 1 identify points which may be
repairable.
16-17. .REPAIR,

a. Because of the welded copswruction, repairs are not
recommended by the manufaciueer, however, EMergendy
cepaics may be made to stop feaks in accessible locations,
such as ruke seams and headzee surfaces when ceplacement
assemblies zre not availabie, Do notr atcernpr o repair cif
coolers wich blown ar belged cibes.

b. Clezn thoracghly the area surrounding che crank o:
hale.

c. Appiy athin coar af a solution of Alcoa Nu, 33 flux
i21 TWaler.

d. Taoepair tube leaks, heat the metar wick ar acesylene
torch equippad with 2 Mo 3 ¢fp, and 2pply Alzoa No. 716
weldine wize of 118 inco diameter,

e. Torepuiz header Zeaks o mounting pag coacks, heac
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the merai with an acetylene or hydrogen tosch equipped
with 2 No. 5 tip and apply Alcoa MNo. 435 weiding rod or
Alcoa No. 718 welding wire of 3/32 inch diameter.

f. Remove all traces of welding Aux by wiping alf
accessible areas with a clean cloth wer with hoo water;
then screh with a siiff bristle brush and kot water, and
wipe again with a wet, hot cloth. Flush all inaccessible
areas thoroughly with hot water and dry wich eompressed
air several times.’

dg. Repeat the air test described in paragraph 11-16 step

{ CAUTION |

b

All aluminam welding fuxes are highly corro-
sive. Fxercise care to prevent the flux from enter-
ing the cooler core. Complere removal of the
flux residues is essenwial for the same reason.

11.18. TESTING. Connect to either oil pore of the cooler
a supply hose leading through a valve from a source cap-

able of supplying z low viscosity lubricating of] at 2 static

pressure of 200 pounds per square inch. Fill the cooler by
circulating oil until all air has been displaced; then block
the open oil port with a plate fitted with a pressure gauge.
Apply a pressure of 200 pounds per square inch, and close
the supply line vaive, The pressure gauge should indicate
no drop in pressure for a test period of 20 minures.

11-19. LUBRICATION. Prioc to storage 2o oil cooler
should be Aushed with clean, low viscosity lubricating oil
at a cemperature of approximately 71.1°C {160°F}. Drain
the bulk of the fAushing oil, Jeaving a coating inside the
passage. Plug the oil ports, and store the cocier in a suit-
able containér. )

11-20. TITEFLEX IGHITION HARMESS ASSEMELY.

11-21. DISASSEMBLY.

a. Pry the brags vail from the spark plug end of each
~gable.

b. Pull off the ¢eramic sleeve and spring terminals and
the rubber sleeves.

¢. Unsceew all six spark plug elbew hex coupling nuts,
and pull off the elbows,

d. Tn tugn, leosen with a suitable spanner wrench the
slotred nucs which hoid the six cable conduits w the Righ
tension outler plate, and unscrew ail af ehem.

e. 1Jetach the cables from the ourlet plare and grom-
met by straightening the bent wire srrands ar the ends;
then carefully pull apasc the plate and its grommet.

£ Pull each cable from the outfer plare grommet zod
throuph the plate.

g Pull the cables from the seraight ends ol the cooduics
and discard them, 3ave only the cutler plate, cable con-
duir assemblies, spack plug elhows and cecominal sizeve
which are undamaged.

11-22. CLEANING. Remove dirt and oil frem the con
duit assemblies, spark plug elbows and cecamic sleeves by

Section Xl
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brushing with dry cleaning solvent, Epetiﬁcation P.S.861.
The ceramic sleeves are extremely fragile. Dry the parts
by draining and stere them in suitable contaners.

11.23. INSPECTION. Iaspec: cecamic spark plug ier-
minal sleeves for cracks, chipped edges and Batiened con-
tact springs. Discard any sieeve with any of these defects.

Inspect the elbows for thread condition, cracked, flarteaed

or deformed coupling outs, deformed elbaw tubes and

toosened joints. Discard damaged assemblies. Iaspeet the
conduit assemblies for coupling nut condition, fogsened
or deformed ferniles and elbows and frayed shielding
braid. In an emergency, small braid defects may be re-
paired with half hard solder, however, damaged condairs
shonld not be reinstalled if replacements are available.

1i-24. ASSEMBLY. (Sez figure 11-3.)

g, Procure a complete ser of parts to make up an as-
sembly as ilustrated. *

b. From bulk § mm. cable, Ml L-C-3162, Type I, class B,
cur one piece for each of the six conduits to lengths speci-
fied in Table XX.

c. Feed the six cables through the shield conduits from
the straight ends, uacil they project approximately three
inches from the magneto end elbows.

d. Iasert each cabie through the proper hole in the
cable ourlet plate, and screw rhe slotred elbow coupling

nues into ehe plate loosely,

MNote
In figure 11-3 the oucler plate cable holes are
numbséred in magneto firing order. Conduits and
conneciors are listed in che same corder in the
first column of Tabie XX, The second column of
the tzble gives numbers of cylinders to which
the cables will be conaected. The sequence af
these numbers is the engine Aring arder. The
outlet place has a numeral 1" stamped in ics
central rear side depeession adjacent to the Mo, 1
cable hole, Start with the Mo, T cable, and peo-
ceed connterclockwise, turning the elbows in the
ilfustrared directions. (Compare conduir part
pumbers in Agure 11-3 with lengths in Table
¥%. The two conduits with long ethows are
aumbersd 3" and 76" in the Ellustration. The
others tave short elbows.

e. Serip the insufation from 172 inch of the magneto
end of each cable.

f. Over the seeipped cables <ush new rubber skeeves,
{See enlarged view.} Push the sleeved cable through a
new outler plate " gromamet, guiding the bare strands
threugh its close fiting hoies.
ands of wire

g Placea slotied washer over the bare stt
Sepazate the

projecting from each grommer rakle hole.
strands of each cable into taep zppmx[marely sgual groaps
snd bead them azoend through the opposite washer siots
2ad in behind the washers, as iliustezred in the enlarged

view.
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TITEFLEX

TITEFLEX S & A-EASEE S
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§-3241-4108 || re g p i GROMMET 58557
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Figere T1-3. Assembly of

h. Push the cutlet plate grommet frmly inro che re-
cesses provided for it in the frooe sidp of the cadlet plate,
meanwhile pulling the cables back through cheir conduies,
without pulling them from the grommet.

i. Tighten the magnero elbow slotied coupling nuts
moderately wich a suitable spanner wrench.

J- Push a new packing washer over the spark plug end
of =ach cable with its cene face cusmard.

k. 3lide six spark plug eerminal elbaws over the ex-
znsed cable ende, taking care 1o avoid damage (o the cable
imsularion ends. Screw oa the condoic hex coupling nues,
cut do net righeen them,

L. Serip the insulatian from a lengeh of 159 dach at the
exnosed end of eaxch cabie,

m. Push z new rubber sleeve over the exposed end of
cack cahle, ard sezt all of them in the elbows.

n. Pushaserviceable ceramic termical slesve and spring
zzszmbiy over the expeied end of cach cabie. Twise the
slecve 50 as o keep the wire sirands rwisted, and gurde
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AR-302-20-3 SLEENE
BRAaSS MAIL  fe-RESTH
[E-REQ'D)

Titeffex Ignition Harness

them througn the eyeler. If the cable is tou long w permit
the ceramic sleeve o toovch the rubber sleeve when pushed
inward with moderate force jo must be cur shorter. This
should not be necesiary if cables were cut [ sperified
fengrths.

@ Separate the wire steands, and bend them down
arcuad the end of theepelet so that they are evenly spaced,

[ Tnserc a brass naiil through the eyeler in each ceramic
sleeve, and drive it inw the cable squarely oo piecce the
bundle of wire strunds. '

T1-25. WIHLCOX-RICH HYDRAULIC YALVE LIFTERS.

ti-26. DISASSEMBLY. ¢See fpure 114.) When che lif-
ers are disassembled, iv is sssentiad that o sitable rack be
availzble for sturage of the pares in theis original relz-
tigns. Thes iz an absalure necexsity with regacd e parn
of hydravlic unite It s edvisable e disassembly thess
uriss immediacely befors they are w e cleuned and (o
cdrry cut the disusserably, cleaming, inspecion and e
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TABLE XX. IGHNITION HARNESS DATA

Caple
Magnric Titeflex Magneri Cuttyng
Owlles | Cylinder| Comduir Eibow AN Lengih
Mo, Mo, Parf No. Type |Dimension | {Tncher)
1 1 [s-32412200( Short | 22in. | 274%
2 6 1532414000 Shere | 40in. 4515
3 3 183242-3000| Loog | 30in 36
4 2 [5-3241-3000] Shorc | 30in. 3315
5 5 |S-3241-3600] Short | 36in0. 4134
3 4 i5-3242.3400| Long 34 in. 40

assembly operations in one continuous process. U'se the
following disassembly procedure:

a. With a knife point or other sharp instrument, care-
fully pry the wire snap ring from the groove at the outér
end of the shank. In order to do s, it will be necessary
to depress the socket slighely. Use 2 discarded pushrod or
other ball end rool for this purpose.

b. Eovert the lifter, and the socket and hydraslic unit
will fall into the palm of the hand. Place the body and
socket in the rack.

¢. Usually the hydraulic unit plunger may be removed
from the cylinder by pulling it outward, while turaing in
the direction which tends to “wind up” the spring under
its head. If the plunger appears to be “frozen” in the
cylinder it may be held tightly between the oil under it and

&1L mLET
Ta CYUNOER

FraLve seat S

LIFTTR BODY St

i 3L RESERYOMR

Figure 11-4. Cutaway View of Hydroulic Valve Lifter

. Seclion X}
Purographs 11-28e lo 11-28a

Figure 11-5. Releasing Hydraulic Unit Check Valve
a ring of catbon-on the cylinder wall. To tese for this
condition and to refease the plunger simultaneously, insert
a medical swab stick, or similar hardwood dowel, into the
open end of the inlet tube, and depress the ball check
valve. {See figure 11-5.) This will release gif from the
cylinder and the piunger may be depressed, unless it is
actually stuck to the cylinder. A ring of carbun may be
disintegraced and the plunger may be removed by boch
turning and puliing purward, in 2n oscitlating fashion,
while gripping the plunger head with rape-covered pliers.
(See figure 11-6.)
13-27. CLEANING. All parts of each lifrer assemhiy
sheald be degreased thoconghly by dipping acd brushing
in cican, approved solvent in a small cake pan, or stmilar
container which can be placed near the parts rack on a
well-lighted bench. All traces of dirr must be removed.
Errreme care mast be exercised e avoid inzrchanging
carts of the assemblies. The cleaning procedure should bz
carried out immediately prios m inspeciisn ard Les(ing 1o
avoid ar additional cleaning and preserving operation.
The parss and nssemblies muse aot staad For mors than a
few mirutes withour appiication of 2 COrT0SIGA preventive
coaring.
11-28, TNSPECTION AND TESTING.

a. Inspect the face of the cam fullower on the bady toc
any of the (yppes of damage blustzated in figurz 117, [n-
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Removing Stuck Plunger From
Hydravlic Unir

spect the body hearing surface for scoring and corrosion.
Diiscard any lifrer body which exhibits any of these faules.

b. Inspect the pushrod socker for excessive wear and
roughness in the spherical cavity. Wezr is indicared by a
polished area at the bottom of the cavity with a sharp
boundary. The diameter of the woen area and irs apparent
depth below. the original, smooth contour give a visoal
indicarton of the exrent of wear, however the appeaeznce
ts wsually deceprive, bence a socket should nor be dis-
carded unless there is some evidence of penetration of the
hardened surface layer, or unless the unic produces an
vxcessive "dry"” lash wherever it {5 instalied in an engine.

c. Test roughly For diametrical clearance and check
valve wear in the hydraolic unit by starting che dry
plunger tnro the dry cvlinder, then pushing v in and re-
feasing it quickiy. For chis rest bold the cvlinder becween
:he thumb and middie finger, and depress the piston with
the index ﬁngcr. The campressiog of air in the -:y!ir.-der
shioueld make the plunger kick back instandy. I{ the piston
daes not ceturn fully, ercher e s excessively worn, or the
check valve is leaxing. Ta check for a leaking valve, repear
the compression test while plugging the end of the gl
inlet tube wich the acher hand, [f the #lungsr does nac
Lick back pramptly it and the cylinder are excessively
wasin, If @ docs kich back on the second test, efther the
cheek walve seac s worn and leakiog or inis dirry. In chis
event clean the cylinder agnin, 2od repeat the first rost
fribe opend. [F the plungss sl does pos kick back the

Figure 17-8.
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valve is defeceive. Any vunit which [ails to pass this cough
test must be discarded. Discard both the cplinder and the
piston since these pares are selectively fireed and are not

fnrerchangeable.
[]

11-29. Inspect the hydraulic unirts which have passed the
rough rest described in the preceding step for correct leais-
down rate with the aid of the hydraulic valve Lifrer leak-
down rate checking fxture ool Mo, )-1297-E, in che
following manner:

a. Wash the 1ool thoroughly with kercsene to remove
all traces of dust and rust. Bolt the tool firmiy to a work-
bench in a convenient location. Do not attempr {0 operate
without bolsing it 10 a selid structure.

b. Fiil the reservoir of the too) with kerosene unril Aush
with the top of the sockers which hold the unics,

¢. Prepare master units, received from the factory, in
the following manner: Wash thoroughly in cean kero-
sene. Handle che units one at a time s0 as not to mix thelr
parts. Remave the plunger from irs cylinder as described
in paragraph 1i-26. With the plunger removed from its
cvlinder, move the cylinder back and forth vigorsusly in
the kerosene so thae the liquid can eater the bore and the
tube. Also wash the plunger before reinserting it in the
crlinder, Replace the plunger in the cylinder and be sure
thet the spring 1s snapped into the counterbare. To as
semble the plunger in the cylinder, the cylinder shouid
be placed on the pin provided on the side of the ool
This pin will push the check ball off its sear and will per-
mit air or kerosene to escape. The plunger then can be
pushed inco the cylinder wich ease.

Mote

This pin should be used ar all times in replacing
the plunger in the bore. To snap the spring into
the counterbare, pive the plunger a twist while
the plunger is pressed all the way down.

d. Fill the master uaits by placing oo the pin in the
kerosene reservoir and pumping the plunger several times,
Inserc units in sockets.

e. Rest the weight of the handle on the beam pilos, set
adjusting screw on the beam so that the beam is hod-
zontal, and set the indicator poinger at "0

f. Press down on the handle wicth sufficient force o
compress the two uwnits, Bepear this operation several
times and warch movement of the pointer. [f the unizs are
filled, it will be nozed rhae they are rarther bard to com-
press. [f che anirs are not Glled, they can be pushed dowo
rather easity. It is ceseotial that chey be flled and thar

the operation is not tog easy.
Note

Observe the fizst movement of che poincer, as
this direction is the cerrect ane, because direc-
tion of pointer movement will reverse or give a
falsc reading afrer one upic hocoems,

g This test checks one master agafrst che other. There
shiould be very lierle movement of the pointzr until one
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uait botrooes. If, ar any time, one unir checks “no go"
against the orher, the uait checking "no go” showld be
replaced by a new master, Master units aze identified by
2 band of red paint around the cylinder.

Hote

Mascer units should have the pumeral "6" elec-
tric ecched in the unmachined sueface to idenrify
them a5 3-6 second leakdown rate wnits,

h. After checking the master units, remove the unir
from the position marked “'test”, and leave the one master
unit in the position marked “'master”

i. Prepare the units_taken from the engine in exactly
the same manner as outined for the master units.

i- Insert unit tzken from engine in socker marked
“test”. Follow the procedure outlined above for checking

the reasters.

k. If the indicator swmgs down toward “no g™, it
indicares that the unit is below standard and it should be
replaced. If the pointer swings toward "go™ or stays on
"0, the unir &5 all right for further use.

Mate
Remember that the direction in which cthe
pointer first moves indicates the condition of the
vair. The disiance the pointer moves is no indi-
cation of the wnit's ceadition, Due to slighr vari-
atiomns in length of the units, the pc—mrer will not
‘always return to “0”. Therefore, it is DECESS2 Y
to waich the direction in which the pointer
. moves when the handle is first pushed down.
Readings should be tzken four to five timss to
meke sure that the resules are consistent. 1f re-
sults are inconsistent after several trials, the vnic
being tested should be removed from irs socket
and washed our thoroughly. Refll the wait by
using the pin in the kerosene reservoir and re-
peai the tese. IF the cesuits are still inconsiseent,
the unir should be replaced.

11-30, REPLACEMENT, Hydraulic units [’ptsmn, spring
and cylinder) may be replaced as assemblies in any valve

e
-

Pitting (or Spalfing)
Figure 11-7.

Worn in Groows

Jection Xi
Poragraphs 11.2%h 1o 11-33

lifter. The parts of these units are selecrively fAtied at the
factory to produce the desired leakdown rare, and they
must never be Intecchanged. Lifter bodies may ke replaced
indnpendenr]v of hydrzulic vnits if original paits were
damaged. It is ad: visable to instell used lifrer bodies in the
same engine guides which they originally occugied, New
bedies may be installed in any engine guide with aew ar
ar:’gina] h}drauiiL units in them. Pushrod sockers should
be reinstalled in contact with the same ball ends of the
same pushrods with which they originally operated, un-
less either pushrod or socker is 2 new part. Sockets may
be replaced independently of other parts. In oeder to
meetr these requirements and o minimize wear on indi-
vidual parrs the lifter parts and units should be kepr in
their numbered posiciens in che parts rack except for these
which. were discarded. Place new parts in the vacanr
spaces of the rack to make up a camplete set of lifeers,

Ei-31.

a. Clean zll pares with dry deamng solvent and drain
them immediarely before starting assembiy work.

b. Lubricate the interior and exterior surfaces of che
cylinder and the surface of the piston and spring with only
a film of engine Iubricating oil and corrosion preventive
mixure (paragraph 8-4). Do not lay the pars down afres
Iubricating., Start the piston into the cplinder and ewist it

to wind wp the spring while pushing inward unil the
spring snaps into the cylinder counterbore,

<. See thar the valve lifrer body is protected with only
a film of engine lubricating oil and corrosion preventive
mixture inside and oue. Iosert the hypdraulic unit, tube
first, against the body inner shoulder.

d. Place the sockee, grooved Har side inward, on the
piston, and depress it with a pushrod or othee ball end
tool until the snap ring can be installed in its groove.
Sear the snap ring all around.

€. When all valve lifters have been assembled in this
manner and replaced in their correct positions in the pares
racle, cover them 1o exclude dust and gric vncil ready to
inseall them in the engine.

11-32. &L PRESSURE GAUGE ENGIME UNMIT.
£1-33. The engine unit is a factory sealed and calibrared

Defecfs of Lifler 8cdy Follower
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LTEST  OR ECQUIVALENT
PRODS WITH OHM METER

Figure 17-8. Qil Pressure Gauge Engine Unit
: Test Set Up

rheostat whose resistance coll comacior is opecared,
against a spring, by a Hexible diaphragm sealed by a gas-
ket between the pipe threaded mounting base and the
rodled over mreral cover. Liquid or gas is admied to the
engine side of the diaphragm through 2 0.025 (plus or
minus 0,083} inch diameter restriction hole deilled 2xially
theough the base. The vnit is not repzirable or adjustable,
and it will be destroyed by disassembly.

11-34. Both mechanical and elecrrical Failures may occar
and may not be capable of detection by viswal inspecrion,
Passible mechanical defects include looseness of compo-
nerts, punctures, Farigue cracks, damaged mounting
threads, plugged restriction hale, and crushing. Electrical
failuce may be caused by breaks in wiring, burned our re-
siscance coil ®nd damaged insularors, Tests for such de-
fecrs should be made atr each overthaul and whenever a
anit is suspecred of malfunciion. Such tests should be
independent of the instrement panel gauge wair, which
is oot requiced, since B 15 ooly necessary to wst for leak-
ape, electrical shores, burned our coil and deviations from
the pressure-resistance relations specified in the following

sable.

CALIBRATION OF OIL PRESSURE GAUGE
ENGINE UNIT

Resistance Arvpss Unit (i Ofros )

lrcsrnre
: i psi) Misrsmienn Aaximem
i 0 0 1.0
14} 1.3 o
£ LS 16.5
244 300 |

i 126
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11-35: A sugpested sét—up af equipment for testing these

_units is illustrated in fguere 11-8, These units alse may be

tested with a pressure oil system o liew of compressed air.

11-36. Start the fest by reading and recording the re-
sistance indicated by the ehmmerer with valve "A™ closed
and valve "B open. The dara on the ferst line of the above
table is applicable. Tap the unir lightly on either side or
end of the cover, The ohmmeter should naot indicare any
pereanent change in resistance. Clase valve "B" and
open valve "A" slowly until the pressure gaoge indicates
10 psi. Again read the chmmerer and record the reading.
Tap the unit and warch the meter for any permanent re-
sistance change, Repear s test procedure at 60 and 120
psi pressure. Close vaive "A" and hold the last test pres-
sure for several minutes, meanwhile tapping the umir
periodically ro simulate the vibration to which it will be
subjeceed in service and listening for air ieaks. A contiou-
ous drop in elecrrical resistance and air pressure will indi-
caie a leak in the unit dizphragm if the rest piping, valves
and joints are rightly sealed. After completion of the leak-
age test, open valve "B slightly and check the indicated
resistance at each specified test pressure against those pre-
viously recoeded. Open valve "B wide before disconnect-
ing the elecrrical circuir or unscrewing the wvnit, Discard
any unit which is more than 1067 inaccurate or which has
a leaking diaphragm or which gives a fluctuating indica-
tiomn.

} cauTioN |

Since the engine unit's electrical resistance is
very low when the unit is not under pressure
take care to avoid subjecing it o full battery
voltage by unauthorzed rest proceduces.

11-37. ELECTRICAL CABLES.
11-38. Ail data required for cuwing of elecoriczl cables
and assembly of terminzls are given in Table XX

11-29. AC FUEL PUMP.

11-40, Replace worn or damaged pares after disassem-
bling the pump. Replacements for parts subject to the
maost rapid wear, including 2 new diaphragm assembly,
valves, gaskets and lever spring, are available in a repair
kit supplied for maintenance by United Motoss Service,
General Motors Bidg., Detroir, Michigan,

Hote
The rebutlt pump muse be capable of deliveriog
ar a static pressure of 4-3-3/4 psi, measured ac a
point of 16 in, zbove its discharge pori, when
operated ac [800 cycles per mioufe.

11-41. OTHER ACCESSORIES.

13-42, For overkaul instructions an accessaries oot cov-
ered in this section. rcfer to applicable Air Force and
MNavy handbooks.



sheathed, [ow tension cable with tinned, |

f Terniinal swaged cn cable

# Cable assemiblies supplied by packeste manufaciuecer under parc MNos. in fiest
6 ga. conductor.

1t Cable mus: conform ta Specification ML 50846,

=P

f Overall length, inctuding erminals, Mezsure to cenders of eyes, 10 eods of cdbers.
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TABLE XXI. EEECTRICAL CABLES
Cable _ %
Arsembly Qey. Cable Terminals o I Wire Tlengihs -
FPari Na. Reg'd Tipe Aawafacturer Part Ma. Size {Iucher)
532584.10 1 Crimped eyelet Electric Aute-Lire Co. Inoiss *i6 3]
Crimped eyeler Eleciric Anto-Lire Co. 300138
£32584-31 12 Crimped eyelet Elecitic Auto-Lite Co. 300E58 *i6 it
Crimped eyelet Electric Auto-Lire Co. 300138
53238443 1 Crimped eyeler Eleciric Auto-Lite Co. 300158 i ¢ 43
Crimped eyelet Eleciric Auta-Lite Co. 30158
5326538-6 1 Crimped eyelet Electric Auro-Lite Co. IN0E5E £16 o
1/4 in. of bare wire MNone
5320358-20 1 Crimped eyelet Eleciric Auto-Lice Co. 360138 *16 EL
1/4 in. of bare wire Mone
53235821 1 Crimped eyelet Electric Auto-Lite Co. 300158 *10 21
) 1,/4 in. of bare wire Mone
533386-12 1 Locking connector Burndy Engineering Co. ¥Z-18-Hi *14 12
tBayonet Bouglas Mig, Co. 51358
534393-18.5 1 Crimped eyelet Electric Auto-Lite Co. 300158 =16 i8L4
Locking connector Burady Engineering Co. YZ-18-Hl
53439337 I Crirnped eyeler Eleceric Auto-Lire Co. 300158 *16 a7
: : Locking connector Burndy Engineering Co. YZ-18-HI '
535163-17 i +3/8 in. screw eye Thomas & Betrs Co. J-73 it o 17
- 1172 in. screw eye Themas & Betts Co. 175
535164-33 1 {172 in. screw eye Thomas & Beus Co. J-7s f+ 0 33
- 172 in, sceew eg:'e Thamas & Beus Co. )75
calemn ace made of Auto-Lite Do, TS0, rrpe. 4, siiver
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SECTION XIiI
TABLE OF LIMITS

12-T. PURPOSE.

12-2, The tables of dimensional limits in 10is section are
applicable caly wo the Continental type PE150-6 packerres,
These rables shzl] be used in connection with inspection,
repaic and assembly opecations described and indicated
in the preceding sections of this publication to determine
wheecher worn pares are dimenstonally serviceable and co
deeermine tne exrent of wear, as well as 1o derermine the
serviceabifity of repair and replacement work,

12-3. USE OF TABLES.

124, DEFINITIONS OF TERMS AND ABBREVIA-
TIONS. In the following tables loose fits — such as
diametrical clezrances, side clearances and end plays—
are denored by the Jerrer "L” following the numerical
value. Inierference (tight) fits, in which the female part
is smaller than the male part — when measured ai oom
rerperature — are denoted by ehe [erter T, The abbre-
viation "Replace. Maximum" indicares cthe term “Replace-
mene Maximum"”, defined in pacagraphs 12-5 and 12-G.
All dimensions are stzted i inches: .

12.5. SIGNIFICANCE OF LIMITING VALUES. In the
following rables dimensional Iimits are placed in three
columns. Values in the two columas voder the heading,
"Mew Pares”, apply when both mating parts concerned in
a specibication of fit are new parts, drawn from stock for
replacement purpases, o whea the dimension in rhe
"Replace. Maximum" column represent the greatest de-
parture from desired firs, sizes and sirengch permissible
in rebuilt engines and apply to worn parts. [t will be ob-

served thar "Replace. Maximum” dimensions ars not
always larger in pumerical wvalve than corresponding
dimsenstons of pew parcs.

12.6. DETERMINATION QF SERVICEABILITY. Min-
Imtuim and maximum values of dimensions agplicable 1o
new parts are set up #s ideal linies. Measuremenes which
indicate so greater departure from ideal sizes and clear-
ances and sirength than che replacement maximorm vaiues
permit the parts concerned 10 be continued in service,
When no figere appeass in the “Replace. Maximum”
column, the At must be wichin limits sezeed in the "New
Parts™ column.

12-7. MEASUREMENT OF PARTS. Use dimensinnal
data in these rables and in Table ¥ 10 derermine the exrent
of wear on ceitica] dimensions of pares for which special
gZauges are 000 provided.

12-8. REJECTION AND REPAIR. Parts and assemblies
rejected for excessive wear, bat otherwise serviceable,
shall be discarded only when no repair procedure is de-
scribed or indicated in Section ¥il. Inspection personnel
will specify installation of gvailable oversize paets 1o
maintain interference fts within "MNew Parts' limies.

12-9, TIGHTENING TORQUES. The torque values’
specified i the rable of tightening torques are zpplicable
whean threads are coated with a2 minimuny Al of engine
[ubricating oil. When a graphited thread lubricaar is ap-
plied the torque values should be reduced approximarely

20,

-0 TABLE XXII. TABLE GF LIMITS

[Re‘f. Chrars ) | New Parts Replace,
Mo, Ma. Dgscripdion Minimzers Maximiem Maximum
| CYLINDER AND HEAD ASSEMBLY |
i 1 Cylinder bore {lower 4-1/4 in. of barrel length)....._.. dia: 5,041 5003 5.004
p 1 Cylinder bore {ar top)......... ettt e vt dia: 4.059 4,993 5000
3 t Cylinder bure {upper 2-1/2 in. of length) ... choke: 010 iz 0di
F L Cyiinder bore....... e e e out of round: Nivy3
5 L Cylinder bore {reground). altowable cversize: L15
& ; Intake valve seat insere in cylinder head ... dia: 00T . 002T
7 L Exhazusc valve sear imsers in cvlinder head... .. diz: OOFT Aa0T
8 L Intake vaive guide in cylindes head... ... ... dea: LmT A035T
!9 1 Exiauzz valve guide in cylinder head. ... .. dia: 021T .o0z2sT
10 1 Inzake walwe seat.... ... wicth: 0T L84
[ | Exhaus: valve seac . Lweidih: LG 7L
Pz 1 Valve seat ro purde axis. .. Angle: G433 . 45
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TABLE XXIl. TABLE OF LIMITS [Cont)

Sectian XII

Bef. Chare Mew Parts Replace,
Ne. Mo, Dereription Minirmum Maeximum | Maximunm
VALVE ROCKERS AND SHAFT
13 1 Rocker shaft in cylinder bead hasses.....oriens dia 000 L0151 0L
14 1 ‘Racker shaft in valve rocker bearing.... ....dia L0il 00251 op4L !
15 1 "“Valve rocker hearing in roc]-:er._..,..,...._...._..___._______.,,..._dia: B00sT 200251
14 1 Valve rocker assemhi}-_..............‘,..,_......,......._....._=:d= clear.: L0041 L0 0151
VALVES
17 1 Intake valve in guide ... ..adia: Rl 30 L0a3zL A0sL
18 1 Exhaust valve in guide oo ooicccemmisiencesmsiemeeceee oA .003L .0asL o8l
1% 1 Inake valve face {to axis) ang!e 457 455307
20 1 Exhaust valve face {to axis¥ ..o angle 45° 45°-30
21 1 Tneake valve .o e lengrh: 4.804 4824 4,789
Intake vahfe_._..".,,.,__....‘...................manmum tip regrmd: ) D135
22 ! Exhaust ¥alve ...ocouirmecereecereiceeeeene ...length: 4,804 4.8206 4.7%1
Exhaust vaive... ...Faximom rlp regrmd: L2135
23 1 Vabve head... .RECP: 004
SPARK PLUGS {ALTTD LITE NO. BRSS}
23A 2 Spark plug electrodes... SORDTOUOUSURRIS - £ Y .- 033 037
PISTON, RINGS AND PINS
24 1 Piston {bottom of skirt) in cplinder . dia 006l L0091 LZLL
25 H Piston (below third groove) in cylinder,.............dia: (0151 © .18l 0250
Facl 1 Fop piston ging in grom-'e.........___.__,.m.....___.._.._Side clear.: 00651 00851 0131
27 l- Second pismn ring i1 ETODVE e ceree e enan SHGE €T - posLl L0071 010l
23 1 Third pjsmn rmg in grogove . cecrermeareeenreecee SE0E clEaT, 00351 003 LOTL
29 1 Top p15ron ring in cyimder barrel —-gap - 037 051 (58
30 1 Second p:ston rlng in cylinder barre!‘,._........,_.‘...,,......gap: 037 031 058
31 1 Third pisten ring in cyimder (27 1. U - | 032 046 D53
32 1 Top pisten ring {sed. gap) ....tension: 10.5 1bs. 14.5 [bs. 2 ibs.
33 i Second piston ring (std. gap)... e TEDSIODE 11.5 1bs. 14,5 lbs. i1 lbs
34 E Third piston ring (srd. gap)... cennr TEMSIONE i1 lbs. 14 Ths, 10 Ibs,
as i Plug in pnston ring {ﬂssembl} Ne. 530345} odia: 0005T 0025T
36 1 Piston pin in piston... SO £ - 00051 .00zl .og2L
37 1 Piseon pin and plugsin -:} hnder ..,‘end clear.: L0361 .058LE 1L
CONNECTING ROD
38 L Piston pin in connecting rod bushmg‘.,_..‘.....____.____.__.,.dia: O0E2L A0018L 0031
30 1 Pision pin bushing in conanecting F 1< AR 114 23T 05T
40 2 Connecting rod bearing on craakpin...... . dia: L0014E L034L L0061
41 K Connecring rod on craskpin . ........e;dcle;s: oGk 010l Rij {8
42 1 Connecring rod bearing and bushing (per
inch of lemgeh ) (wist and convergence: 000 MO DO
i3 1 Bole in connecting rod .o B dia: 0005 T oL
CRANESHAFT
44 z Crankshafc in main and chrust bearings... ... .. .dis N00SsL 035 L 00550
dlain jourpals out of round: ey G003 15
Biain and thrust journals ... et e s -dia: 2374 2,373 2372
Center main fournal (shafe supparted ac thrast and rear
. journals) (fullindicator reading ). oo rup-culis | 50 A0rs 015
45 2 Crankshafi in thress beaeing .o oo end cleacs 0041 .014L 8L
A 2 Crapkpins . ot af cound: 0 GG0S LO1S
Craakpina .. ~odia 2.249 2250 2.247
iv 2 . TFlywheel fiange F:1c and perimeter {full ’
i indicator readings}.. L raa-out: s

145



Seclion XH

T. O 38G2-39-3

TABLE XXil. TABLE OF LIMITS {Cont]

14&

[Ref. [ Chart Neéww Paris Replace,
MNa, Na, Description Miuimum Maximum Maximum
48 2 Damper pin bushing in crankcheek extension .. ....dia: L0615 T ] 03T
49 a Damper p:n buﬂh!ng o counterweighi........... _..dia: L01sT LT
50 2 Damper pin i Bushing ..o e dia: LGa6L LT06L 082l
45 2 Crankshafr in thrust bfaf:ing........_......,‘..,_...._....end clear: A1 033 034
52 2 Crankeheek in counterweight............._. side clear.: §i,1c) A1z 020
53 2 Accessory drive gear aa ¢rankshaft pilor ... ... dia RELY Q321
CRANKCASE
54 z Crankecase oil sezl in crankcase... S —..dia 0i2T 16T
53 2 Through bolr {10-11/10 iung) in crankcase -...dia: 0005 T L0010
3G 1 Hydraulic valve Jifter in crankcase guide dia; L0051 L2l L0351
57 3 Magnero drive gear supportin crankcase.... i 05T L0025T
58 3 Qil pressure relief valve plunger in cap...................._dia: L0021 A05L L07E
CAMSHAFT
59 2 Camshafe journails in hearings....,....‘.._......__..., ORI £1-F 001 T 063L L0sL
60 2 Camshaft in crankcase... . - end clear.: B5E J09L [14E
Gl z Camshaft center jnurnais {shafr supportcd ar frent and
rear fournals} (full indiczror reading)... - [UR-GUT: .00n Rili}i D01
62 2 Camshaft gear on ﬂange - dia: 0065T D0L5L
FLYWHEEL FAN, RING GEAR AND-HOUSING
63 2 Ring gezr ‘on ﬂ_-,rwheel el 0L 0141
[ 2 Bushing in Hywheel... -dia: L0015T Q03T
o5 2 Flywheel bolt in bushing.......‘.....‘... . otlia: 0053 L 0351
GENERATOR GEAR CASE ]
66 2 Center bearing liners in generator drive housmg......_.dia: 004T 06T
67 z Generator drive beating linets in housing.... SO | FH CaET 06T
G 2z Generator driver gear bearings in bearing !mers........dia: L00mT 0I1L
6o z Generacor driven gear beariogs in bearing liners...._...dia: L0001 T oorzi.
o) 2 CGenerator driver gear oil sea] in bearing liner............dia: £0022T 0068T
71 2 Generator driven gear oil seals in bearing liners. . _dia: L91T 007T
72 2 Eriver gear shaft in ball b-ea:in_gs.....__._...‘..,,.,__ ceerotlizs L0001 L L00aT
73 2. Driven gear shafes in ball I:earings . —-diar 0001 L LG T
T4 z Driver gear hetween bearings.... - 51de ¢lear.: L0221 03321
75 2 Fiexible cuuplmg drive flange in ﬂvwhee] plio: -dia: D051 013
| GIL PUIMP
Ei 3 Pump impellers in housiog.. .o e s A0ZL JosE 070
i 77 3 Pump impellersin housing._._. conend elear,: A0zL Las5L La7L
74 3 Imgpeller shafts in heusing......cooo. ... dia Aanisk A3sL D045 L
79 i linpeller shafrs in accessory ease oo . dia: A01sL BEKDY RUIESYR
a0 3 Driveshaft in camshaft gear {across fawsy. . side clear.: .0asLl GLIL .0z0L
, TACHGMETER DRIVE
[ g1 pd Oii seal in housing. ..o e dia: 01T 007T
| STARTER
g2 2 Adaprer pilog in€ase.o . dia: gL 0471
| MAGNETO DRIVE
23 3 [eive gear bushing on suppast.. oo dia 00isl OGISL 0o3L
i g4 3 Bushing in gear......... e L dia: £L01T O03T
53 3 Coupling retaineringear... .. ... . . oside clear: apzT JARZRL N1
4 3 CDLpimz bushmg o0 magnets doive Jug;.._..._.side clear.: 1oL as27 200
| &7 3 sMagoern piloe in case.... e e e e dia: | I W08 |
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TABLE XXIl. TABLE OF LIMITS [Cont}

Sechian XII

'Eef. Char! Mew Parts Replare.
Na. Mo, Description Minintpm Maximues Maximtun
HANDCRANE AND FUEL PUMP DRIVE
88 2 Drive gear in adapter“..,................._............_..._.._._....,..dia: 001L L03L L0sLE
Bo 2 Shaft in adapeeto.......... ...dia: BOLL L0030 L L
o0 2 Shafe and gear assembl} in 3daurer werememetend clear.: 0031 0151 Rixi 0
a1 2 Cil seal in adaprer.... ..dia: J01T 00T
oz 2 Adapeer pilot io casedja L01L H0s5L
GOVERNOR DRIVE
93 2 Valve shaft in governor adapter...........‘....‘.......,..., ....dra: LO01L L0341
G4 2 Butceefly valve in governoe 3dapter ....dia: LEOL 0221
o5 2 Shafr gear in adap:er bushmg SOOI . - H 00091 00291 O0EL
o6 2 Bushing in adapter.... OO OUUUOOTOTTUOOO |- - O0T B03T
97 2 Adapter p:for in case.. ....dia: .0o1L 8051
o8 2 Shaft gear i0 CA5E. e e " end deac.: .018L L66L .080L
GEAR TOOTH BACKLASHES
99 3 Accessory drive gear wo camshalft gear 006 Rifln) Ol
100 3 Accessory drive gear 1o gavernor drive gear 007 LI 015
101 3 Camshaft gear to magnero drive gear........ - 007 011 015
162 3 Camshaft gear to fuel pump and handcrank drive gear Q07 a1 L15
103 3 Generator drive gear to driven gears... 012 016 RERL
104 3 Oil pressure pump impe!!e:s..........‘,...,.... v et e RE B E) Q1%
SERING TEST DATA
105 3 Oil pressure relief valve speing Mo, 531471
{compressed o 2.22 in. leagth)...cwvimmirnssunscb02: 3.75 s 4.75 lbs. 3.00 lbs,
Oil pressure relief valve spring No, 5314;1
{comprassed to 1.22 in. length).... ... load: 8.0 Ibs. 10,0 hs. 7.0 |bs,
106 i Inner valve spring No. 532125 {mmpressed .
’ ko 1,269 in. 1eng:i1) PRI . 1-1< 78.0 1bs. 8B.0 Ihs. 700 ibs.
inner valve spring MNo. 55212) {compressed
te 1.749 in. iength} SR I+ -2 H 43.0 1bs. 4.0 1bs, 37.0 [bs.,
107 1 Crorer valve spriag No. 532126 {cumpressed
to B3040 in. Iength} voeienaboad: | 107.0 ibs. 121.0 lbs. 100.0 1bs.
COriger valve spring MNo. 532126 (compressed
1o L780 in, lengrh) JE OO [ -1 1 5.0 lbs. 71.0 ibs. 620 s,
TABLE XXIIl. TABLE OF TIGHTENING TORGUES
Ref. Char " Fer Torgue |
[m{ ) No. _ Desiripiion Size Engine | (In. o, i
T1 1 Mut—Crankease flange belt {Iop). L. [ 1/4-28 12 100-12+4
Tz 3 Nut-——Magnerd gedr SUPPOTL o s 5/ 10-24 4 180+-220
T3 1 Mut—Crankease fange bolt {(borrom). 5/16-24 7 180220
T4 1 MNut—Crankease through bl en | TA1G-20 3¢ 40-510
Ts 1 Mut—Crankease w cplindec stud L R T2 35_6 490-510
.Ta H Mut—Conneceing rod bole. 37524 12 3{G-360
7 1 Mur—Flywheel assembly to cr;anrcsha.f: 1/2-20 & W0-440
T3 2 Screw—Gear (o crankshaflo.. .. . e et e e 5/16-24 a 180-220
To 2 Screw—Gear o camshait 37/16-20 4 180220
110 1 Spark Pleg e e et s 180 i 300-360 ¢
Crher nucs and cap screws 1/4-28 F0-80
Qrcher auts and €ap screws - FAT : 180220
CHDED LIS v e LY o . 270-330
T STl E -SSR 1/2-20} 360-440
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