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SECÌIOT TI

DESCRIPTIO]I

Section ll
Porogroph I

I. GENERAI DESCR¡PTION.

¿. The propellers described in this Handbook are hy-
draulically operated, and the two models differ in the
following respects only.

(1) Model A642S.EL íncorporates Aeroproducts
propeller blades, design No.'420-156-24M and regu.
lator assembly No. 6500480, with governor assembly
No. 6500665.

(2) Model A6425-ß,2 incorporates American Pro-
propeller blades, design No. 42891106 and regulator
assembly No. 6500765, with governor assembly No.
6500688.

(3) Regulator assembly No. 6500765 may be rn.
stalled on propeller Model A6425-EI, but regulator
assembly No. 6500480 cannor be installed on propeller
Model A6425-F'2.

(4) Governor assembly No. 6500688 may be used
with propeller Model A6425.ß,L, but governor assembly
No. 6500665 cannot be used with propeller Model
A6425-82.

b, ßach propeller incor¡rorates four blades, and the
hubs are machined to fit a No. 60 spline short propeller
shaft.

c. These propellers provide controllable, auromaric
blade angle change by which the desired engine rpm can
be selected and varied by the pilot from the cockpit.

d. PROPELLER TERMINOLOGY.-The following
definitions are offered to enable the reader to better un-
dersmnd the text as rhese rerrns are presented in this
handbook.

(1) PROPELLER DIAMETER.-The diameter of
the circle swept by the blade tips, or the distance be-
tween two opposed tips.

(2) LE.¿{.DING EDGE.-The edge of the rorarihg
blade which first strikes the air. (See figare 3,)

(3) TR.â,IIING EDGE.-{pposite to leadíng edge.
(See frgure 3,)

(4) THRUST ¡ACE.-The flat surface of the blade
which first strilces the air. (See figure 3,)

(5) CAMBERED SIDE.-The surface of the blade
opposite the thrust face. (See figue 3)

(6) TRACK.-The relationship of like points on
all blades of a propeller to follow in the same plane
perpendicular to the axis of rotation.

(7) BLADE ANGLE.-The angle between the
chord of the propeller blade and the plane of rotation.
(See figare 3.) !Øhere a flat surface on the thrust face
is encountered, this surface is accepted as being parallel
with the chord. Otherwise, a template is used on rhe
thrust face at a selected station, to measure the blade
angle.

(8) PROPELLER PITCH.

l¿) GEOMETRIC PITCH.-The distance the
propeller would advance in 1 revolution if it were
moving in a solid medium.

lå) EFFECTM PITCH.-The actual distance
anaircraft advances with 1 revolution of the propeller.
(See figure 4,)

(9) PITCH ANGLE.-The angle between the heli-
cal path of any point on a blade-and the plane of rota-
tion. (See figare 4,)

(10) Á,NGIE OF ATTACK.-The angle between
a line representing the pitch angle and the blade angle.

Key to Flgwe 2
1, Btade 25. Inc¡ease Blade Angle
2. Camber Side Tube
3. Thrust Face 26. T¡ansfer Tube
4. Balance Cup 27. Housing Seal
5, Balance \Øashers
6. cylinder Head Retain. il' i:::i::-t:'^1.-::i

ing Plate ¿Y' Kegulator tlousrng

7. Tðrque Cylinder 30' PumP

s. BladàRetainingNut 3l' Pump Power Gear
9, Blade Retaining Nut 32. Cover Bearing

Seal 33. Cover Seal
10. Blade Bearings 14. Control Sc¡ew
11. Blade Nut 35. Control Gear
12. BladeNutlock 16. Hub
13. Blade Gea r 37. .{dapter plate
14. Master Gear Retaining 3A. Regulator Cover

Plate
15. Master Gear 39' stoP Pi'n

iã. sø"ì", ¿ã.p,., Íî: å::i.ïlïil""'17. Shaft Nut
18. Torque Piston 42' '{daPter Ring

19. Fixeä Spli"e noft 43' Pressure Relief Valve

and Tube 44. Regulator Filler Plug
20. FixJ spiine 4J' Governor
21. Cylinder Seal 46' GovernorShoe
22. Pteload Bearing 47. Balance l7eights
23,. Blade Dowel 48. HousingBearing
24. Decrease Blade ,{ngle 49. Pressure Control Valve

Tube 50. External Filter

4

o

Figure 3-Blade Cross Seqtíon

1. Leading Edge
2. Trailing Edge
3. th¡ust Face

4. Cambered Side
5. Chord

3RESTRICTED



Section ll
Pcragroph 2

RESTRICTED
AN 03-20EE-l

2. DETAIIED DESCR¡PTION.

¿. BLADE ASSEMBLY.
(1) BLADE CONSTRUCTION.

(a) The blades are of hollow steel coristructioo,
incorporating a longinrdinal strengthening Åb. (See

figtres 2 and 5,) The blade is composed of two members,
namely, the thrust menber and the camber sheet which
are brazed together. The thrust nember is a ¡nachined
steel forging which forms the thrust face, blade shank,
longinrdinal rib, and leading and trailing edge rein-
forcements. (See fig*re 2.) T\is member is cornpletely
ground and polished as is also the steel camber sheet
which is formed, polished and attaçhcd to the thrust
member by means of brazing.

(b) On the root of the blade is machined a spe-
cial buttress-type thread which is designed to adequately
absorb the centrifugal load, yet retains the self-center-
ing, load.distributing characteristics of a normal "V"
thread.

(2) BL^ADE BALANCE.-The internal surfaces of
the blade are rust proofed and hermetically sealed. Each
blade has a balance cup in the shank which has lead
added in the proper location to give uniform verrical
and horizontal balance. Thìs lead shoald, neoer be tøm-
pered utitb ìn seroice. To allow fo¡ frnal balance of
blades and hub in the field, a sn¡d is provided in the
center of the blade balance cup on whích may be
mouhted balance washers.

(3) BLADE RETBNTION.-The blade ís retained
in the hub by a blade retaining nut, a stack of ball bear-
ings and a blade nut. The bearings are assembled Ín
matched sets to evenly distribute the centrifugal load.
The blade nut holds the stack bearings on the blade
shank, while the blade retaining nut faces against the
stack bearings and screws into the hub socket, holding
the entire assembly in place.

(4) GRXASE SEAL.-To ¡etain the grease which is
used to lubricate the blade bearinç and rnaster geat, a
spring loaded seal is installed in the blade retaining nut.
Thís seal is of fabric material with a synthetic rubber lip
that bears directly on the blade shank.

ELADE FOLLOWS
THIS PATH

PERIPHERAL DISTANCE BLADE STATION TRAVELS

Fígvre 4-Helìcal lllotìon DÍcgrom
a. Blade Angle b. Pitch Angle c. rlagle of ¡{aack

Fìgure L8lode Conslruclíon (Phantom Yìewl
1. Brazed Surface
2. Leadiog Edge
3. Camber Sheet

4. Thnrst Face
5. Trailing Edge
6. Butt¡css Ttreads

(5) BLADE DOWEIS.-Turning action on the
blades is accomplished through four steel dowels that
arepressed into the blade butt. When the blade is assem-

bled to the hub, the dowels eogage io the blade gear
and torque cylÍnder. Turning action on the blades is
accomplished by the torque units. The dowels will
engage ín one. position only.

(6) BLADE lVfÄRIilNG.
(¿) Between the 18- and 24-inch stations the

cambered side of the blades will bear the following
markings. The letters aod numbers will be /z inch high.

l. Blade Se¡ial No. (Example, 91720)
2. Assembly No. (Example' A20-L56-24M)
3. I¡w Angle at Reference Station

(Example, 24.5" at. 42-inch Statioo)
4. High Angle at Reference Station

(Example, 59.5" at 4z-iocb Station)
(b) The foregoing data will be stenciled with

yellow lacquer the same ris applid to the tip section. The
markings will be protected by a coat of clear lacquer or
spar varnish.

å. HUB.A.SSEMBLY.
(1) HLJB.-The hub is a machined alloy steel forg-

ing. Torque uoits are rnounted in each hub socket, and
transfer passages permit the transfer of hydraulic fluid
under pressure.fron the regulator to the torque units.
The exterior surfaces of the hub are treated to provide a
co¡rosion-resistant 6nish. Splines in the inner diameter
of the hub on installation mate with the splines of the
propeller shaft. At both ends of the splines in the hub,
cone seat!¡ provide proper alignment of the propeller oo
the shaft.

(2) TORQUE UNITS.-A torque unit is incorpo"
rated in each hub socket. These units use hydraulic force
to change blade angle. The torque units consist of a steel
frxed spline, a bronze piston, and a steel torque cylinder.
(See figure 2.) The fixed spline is attached to the hub by
a fixed spline bolt which incorporates a n¡be that extends
outward through the piston head, providing a fluid pas-
sage to the outboard side of the torque piston. An offset
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1. This Handboolc is issued as the basic technical instructions for the equipmenr

involved.

2. This Handboolc contains Descriptive Data and Instructions for Installation,

Operation, Maintenance, and Overhaul, with Parts Catalog, for propeller models

A6425-El and .{6425-82. These propellers are manufactured by the á,eroproducts

Division, General Motors Corporation, Dayton, Ohlo.
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Fìgure 2-Propeller C¡oss Section
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hole at the base of the fixed spline permis passage of the
fluid to the inboard side of the piston.

(3) MASTER GEAR.-So that all blades will
change angle to e:ractly the same degree, it is necessary
to use a synchronizing device. Therefore, a E¿uiter gear
in the hub meshes with the blade gears thar are doweled
to the root of each blade. (See figare 2,) The blade gears
and master gear function only ¿¡s synchronizing units.
No power is applied to the rnastet ge,al.

(4) RE,{R AND FRONT CONES.-The cones are
standard AN parts used to propedy center the propeller
on the shaft.

(5) SHÅFT NUT.-The shaft nur rerains the pro-
peller on the shaft. A shoulde¡ on the nur engages a
groove in the front cone. Ân internal soap ring on the
hub is located immediately forward of the front cone.
Loosening the shaft nut moves the front cone against the
snap ring, pulling the propeller forward on the shaft.
Castellations have been machined in the f¡ont of the
shaft nut to provide a means of tightening, while tangs
have been located on the outer diameter to provide a
means of locking the nut.

(6) SPINNER ADAPTER.:The spinner adapter
ís a steel rube which has a small diarneter at the front
end and a flange with a large diameter at rhe rear. Cap
screws through rhe flange secure the adapter ro the pro-
peller hub. Slots in tüe rear diameter eogage taogs on
the shaft nut, locking the nut. The spinner adapter per-
forms the three-fold function of: (a) locking ihe shaft

Fígwe 64egulat or Assembly

2. Housiag

Section ll
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Fìgure 7-Regulalor Housing ond Sub Assernblies

l. Pump 2. Pressure Control Valve
3. Governor

nut, (b) providing a blast tube for cannon on military
models to prevent damage to the spinner shell, (c) pro-
viding a mountiog for the nose of the spinner shell.

c. REGULI\TOR ASSEMBLY.
(l) GENER,{,L.-The regulator assembly is a

doughnut-shaped unit which serves ru¡ a reservoir for
the hydraulic fluid and contains a pump, pressure con-
trol valve, governor, ûlter screen and a manual rprn
control mechan¡sm. This unit is composed of a cover
and a housing. (See figøre 6,) The housing is a machined,
light-weight alloy casting on which a¡e mounted the
hydraulic fluid pum1r, pressure control valve, governor
and frlter screen. (See figare 7,) A rernovable plug is
threaded into.the cover to pennit the addition and
removal of fluid and to permit access ro the governor
adiusting screw. The regulator assembly is rnounted to
the ¡ear of the hub by means of a regulator nut having
a left-hand thread. The unit provides controlled hy-
draulic pressure to the torque units located in each hub
socket.

(2) REGUL.å.TOR FUNCTIONS.
( ø) Acts as reservoir for hydraulic fluid and when

in operation should be kept half filled with this fuid ar
all times.

(b) Co¡tains a gear-type pump to create the hy.
draulic pressure necessary to change the blade angles.

fc) Contains a pressure control valve to both
limit the maximum operating pressure and to allow
adequate pressure for all operating conditions.

(d) Contains a governor which automatically
distributes the supply of fluid under pressure to the
torque units.

le) Contains a conüol rnechanism to permit the

RESTRICTED
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pilot to manually set the governor while the plane is
in flight.

(3) TRANSFER TUBES.-Transfer of fluid from
the pump to qhe governor, and then to the torque uniçs
in each hub socket, is accomplished through steel tubes
which are cast into the regulator housing. These steel
tubes 4re formed in a circular paûern, and brazed to steel
pads dt the points where the pump, filter, pressure con-
trol valve, governor, and increase aod decrease blade
angle ports are attached. This tube assembly is theo cast
into the light alloy regulator housing.

(4) PUMP.-The pump is a pressure-kraded, gear-
type which rotates with the regulator and is driven by
the stationary pump power gear.

(5) FILTER ASSEMBLY.-FIuid from the pump
is forced through a ûlter which is mounted on the
housing. The filte¡ is accessible from the external side
of the housing and may be removed for cleaning with-
out disassembly of the regulator.

(6) PRESSUR-E CONTROL V.A,LVE.-The. pres-
sure control valve is bolted to the regulator housing on
the outletside of the filter assembly. It controls the maxi-
murn operating pressure and will vary the pressure of
the hydraulic system accordingly as the resistance to the
rnovement of the blade varies.

Fìgwe 8-Gove¡nor C¡oss SeclÍon

(7) GOVERNOR.-The governor assembly
mounted on the regulator housing automatically dis-
tributes hydraulic fluÍd to the torque units as required
by the operating conditions. A cylinder is mounted in
synthetic seals ip the governor body. A piston, which is
acn¡ated by centrifugal force, moves within the cylinder
and distributes the hydraulic fluid under pressure to the
torque units. Since the governor revolves at propeller
rpm, the piston is thrown outward by centrifugal force.
The exteat of its outwa¡d movement depends on a spring
aod the position of a governor fulcrum roller. Cen-
trifugal force acting on the piston is opposed by a spring
force which acts directly oo a lever. One end of the lever
engages one end of the governor piston; the other end of
the lever Ís supporrcd by a movable fulcrum roller. The
fulcrum roller is mounted on a carriage which may be
moved fore or aft on the carriage ways. If the fúlcrum is
moved toward the piston, correspondingly less and less
centrifugal force is required to move the piston outward.
At a given position of the fulcrum, it becomes apparent
that íf the engine rpm increases or decreases, the gover.
nor piston will move outward or inward, thereby open-
ing or closing hydraulic potts to the torque units.
Mounted on the carriage, opposite the fulcrurn roller, is

l. Cylinder
2. Seal
3. Piston
4. Increase Blade Aogle

Port
5. Pump Pressure Port
6. Dectease Blade Angle

Port
7. .{.djusting Screw

8. Spring
9. Lever

10. Movable Fulcrum
ll. Carriage
12. Shoe
13. Carriage \Fays
14. Stop Roller
15. Carriage Roller
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l. Cockpit Control
Connectioo

2. Governor Shoe
3. Roller Fulcrum
4. ,{dapter Stop

5. Control Lever

6. Control Screw

7. Pump Power Gea¡

8. Control Ring

Fìgure 9-lonl ¡ ol Àlechqnism

F------3
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a governor stop roller. At low propeller rpm, the lever
will rest on this roller. Â curved sreel shoe extends from
the carriage and rides in a srationary groove of the con-
tiol mechanism and provides rpm control from the cock.
pit. An adjusting screw bearing on the spring permits
adiusting the ¡naxåmuw governed rpm. (See figure 8.)

(8) CONTROL MECHANISM. lsee figure 9.)-
Moving the cockpit control rotares the control lever
which is integral with a ring gear having teeth on its
internal diameter. These internal teeth mesh with three
small pinions which form the head of control screvr's.
Moving the control lever rotates the control screws
which transmit a fore and aft movemenr of the control
ring groove and transmits this fo¡e and aft movemenr
óf the control ring to the roller fulcrum, thus changing
its position. The control mechanism also incorporates
a stationary pump power gear which drives the hy-
draulic fluid pump. The pump rotates.about this gear.
The stationary pump lnwer gear is positioned by two
bearings, one in the cover and one in the housing. Rota,
tion of this assembly is prevented by an adapter stop
which is bolted to the reduction gear case. The stop
engages.a slot machined in the flange of the regulator
adapter plate.

(9) RELIEF VALVE .A,SSEMBLY.-Â relief valve
assembly (see figure 2) installed rn rhe srarionary con-
trol mechanism is designed to relieve any excess air
pressure built up in the regulator ar low rpm, before the
spring loaded seals have begun to lift off. This valve
should not be removed unless replacement is necessary
because of damage.

(10) REGUL.A,TOR BALANCE.-The rotating
section of the regulator is statically balanced. Balance
weight bosses are provÍded in the regulator housing, on
which weight may be added to achieve balance.

(11) BEARINGS á,ND SEA,LS.-Propeller rota-
tion forces the hydraulic fluid away from tñe cenrer of
rhe regulator, Seals are provided between the stationary

Section ll
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control mechanism and the rorating regulator housing
and cover. .A ball"loaded spring is incorporated in each
seal. Vheh the propeller is starionary, rhe springs com-
press the seals against the surface of the control mech.
anism, retaining the fluid in the regulator. During pro-
peller rotation, centrifugal force causes the ball-loaded
springs to release the load from the seals. Since ihe fluid
is forced to the outer diameter of the.regulator, the
necessity of a running seal between the rotating and
non-rotat¡ng parts is elimínated. Lifting of the seals
during propeller rotation eliminates wear and main-
tains atmospheric pressure inside the regulator at all
altitudes.

¿. MODEL IDENTIFICATION.
(1) GENER,4,L.-The model designation of a pro-

peller is arrived at as follows:
Example, A6425-El

,A,.... ......Aeroproducts
No. 60 Shaft Size
Number of Blades

....BladeShankSize
Short Propeller Shaft

. . : :, . : : :, : : : . : . . : : . : : :Milï 8""',','-îiii,i:1'.'iå
(2) SPECTFICÂTIONS.

(ø) Model A6425-El
Overall Diameter. ... 11 ft 0 in.
Minimum Blade A.ngle .. . ...24.ro
Maximum Blade Angle .. .. ..r9.r"
Blade ,A,ngle Range. ..35.0o
MaximumPropellerrpm.. ..,134,

(b) Model A6425-82
OverallDiameter :..... .....11 ft 6 in.
Minimum Blade Angle ......20o
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Maximum Blade Angle...
Blade Angle Range. ... ..
Maximum Propeller rpm, . 134,
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sEcttolt ilt
ItrSTAILATIO]I ATID REMOVAI

;.I. SERV¡CE TOOTS REQUIRED.

The following tools are necessary for the installation
and removal of the propeller.

Part No, Nomencl¿tare Aþþlìcøtion
6500070 Wrench-

Propeller Shaft Nut. . . . Removing and Installing
Propeller

6500069 W¡ench Assembly-
Blade Retaining Nut. . , Removing and Installing. Propeller Blades

6100075 Bleeder,{ssembly-
Hub Blade Socket.....Greasing Hub

2. ASSEMBIY OF THE CRATED PROPEIIER.

lJncrate and assemble the propeller as follows:
¿. Cut the metal bands which hold the cover in place

on the crate and remove the cover.
å. Remove the retaining board and the hub core plug

from the regularor. (See figare 10,)

c, Remove the rear cone.

CAUTION
[Jse care in handling rear cone. Cone must
not. be sprung or scratched.

d,, Lif.t the regulator and hub assembly from the
crate. Place the assembly on a stake with the regulator
down.

e. \üØipe the anti-corrosion compound from the rear

Fìgure IO-Unc¡atíng tåe Propeller

cone, the hub bore, the exterior of the hub and regula-
tor, using clean rags and approved solvent. Do not re"
move the grease from the blade sockets of the hub.

CAUTION
IJse caution to prevenr any dirt or foreign
material from entering the hub sockets.

f. Remove the retaining blocks which hold the pro.
peller blades in place in the crate.

g. Remove the blades from the crate. Place the blades
on a bench with the stenciled information up, and with
the stack bearings and blade retaining nut overhang-
ing the edge of the bench. (See figare 11,)

b., Clean the anti-corrosion compound from the blade
exterior, but do not remove the grease from the blade
bearing stack.

l. Remove the paper covers shown in figure 1,1, from
the root ends of the blades.

i. Remove the wood blade end protecting caps. (See

figue 12.)

å. Remove the blade retaining nut locks and balance
weights from the blade retaining nuts.

Nole
The blade retaining nut is marked with purple
paint in the slot where the lock is placed, and
with red paint where the balance weights are
to be replaced.

CAUTION
Keep the blade root and the bearings clean.

l, Apply a light coat of anti.seize compound, Speci-
fication No. AN-C-53, (Alternate ,70/o white lead, 3O/a
clean engine oil by volume) to the threads of the blade
retaining nuts lr€€ figue 13) and to the threads in the
hub sockets.

m, lnstall the blades into the hub sockets. Hub sock-
ets and blades are numbered to insure correcr blade in-
stallation. No. I blade goes into No. L socket, etc.
Blade dowels will eîgage in only one position since

'a..,,',..ì

Fìgure ll-Propelfer Properly Placed on Eencl¡ Fìgure l2-.Removíng Blode End Protectíng Cops
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Fìgwe l3-Applyìng Antì-seìze to Blode Refcining Nut

one dowel pin is offset in.relarion to rhe spacing of the
other dowel pins. Turn the blade in the socket until
the dowel pins alþn with the dowel holes in the cyt-
inder flange and blade gear. Then push the blade in
until the dowel pins are engaged in the dowel holes.
Keep the bearing stack tight against the blade nut
during this procedure. rüØhen each blade is correctly
installed, the leading edge of the blade will be above the
horizontal center line. The numbers stenciled on the
blades are used during the initial assembly only. Blades
may be replaced by adding rhe same number of balance
washers to the roor of the new blade as were in the old
blade.

cAuftoN
Keep blade bearings clean.

Section lll
Porogroph 2

- z._ Tighten the blade retaining nut snugly by using
the blade retaining nut wrench and a bar. Tighten thé
nur unril it is tight and the purple painted lock slor in
the blade retaining nut marches the purple painted
lock castellation in the hub. (See figare 14,)

a. Install the nur lock in the purple painted slot of
the blade retaining nut and safety. (See figue 15,)

p, Install the balance weights in the red painted slots
, of the blade retaining nut and safety.

CAUTION
Provide at leasr .003-inch clearance between
the end of the weights and the blade shank.

4, Repeat the foregoing procedure with the remain-
ing three blades.

/. Grease the hub as follows:
(1) To bleed air while greasing, inserr bleeder tool

between the blade retaining nur and the blade shank
of each blade. Take care nor to damage the retaining
nut seals.

'(2) Place the grease gun on the hub grease frtting
and appl¡a pressure until the grease appears at bleeder

Fìgure tS-lnsroll Blode Relainíng Nuf Lock
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F íg u re I 7 -.P rcpell et I nstollatíon
l. 4dapter Stop ,A,ssembly 3. propeller 5. Spinner Âdaprer Mouor-
2. Rear Cone 4. Spinoer .ådapter ing Bolts

yo?l, (See figue 16.) Use specified hub grez¡se. (See lu. å. Remove the protective material frorn the propeller
brication chart, secrionY, paragtaph 4.) Remove the shaft.
bleeder tool when gtease apPeals. c. Malce cemaio the propeller shaft is turned with the

(3) Repeat this procedure at each fittiog and at masrer splirie downward.
each hub socket. y'. Remove the thread protecror from the propeller

(4) Relieve excessive pressure by removing one shaft.
grease fitting. Replace that fitting. e, Cleao the shaft and inspect for scratches or burrs

s. Turn the blades to full low angle. on the threads and splines.
/. Visually inspect all security fastenings.
z. Remove the spinner shell fiom the corrugated con-

tainer in the crate.

CAUlION
$/'hen storing propellers, do not allow the
weight of the propeller to resr on the regulator.
Provide a cushioned suîface where the pro-
peller is placed, using a cloth to prevenr mar-
ring the propeller.

3. INSTALLATION OF THE PROPEIIËN.
(See figarc 17,)

-¿. Install the adapter stop assembly oo the right side
of the reduction gear housing as follows:

(l) Remove the nuts and spacers from.the thrust
plate.

(2) Install the adapter stop assernbly. (See figare
18.)

(3) Install the spacers supplied with the adapter
stoP.

(4) Install and safety the nuts.

t0 RESTRICTED
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f. Stone out any burrs found and use crocr¡s cloth to
remove any scratches.

g. \fipe the shaft clean aod dry wirh a clean cloth.
å. Install the felt insert into the rear cone.

l, Install the rear cone. (See figøe 19,) Do not apply
oil to the shaft or cone when the cone is inst¿lled.

i. Apply a thin coat of specifred anti-seize com¡round,
Specification No. AN-C-53, to the shaft threads.

å. Apply a light coat of engine oil on the shaft splines
oaly. Do ,tot opply oìl to rcør cone daúng thís pro-
ced.are.

Section lll
Porogroph 3

l. Using a hoist, align rhe propeller with the pro-
peller shaft and guide it over the shaft, beång cøreføl
not ,o danage the cone seøL, threads or sþIínes, (See

figare 20.)
CAUTION

Carefully observe that the adapter plate tang
aligns with aod slides freely ioto the adapter
stop assembly on the engiue reduction gear
housing. (See figare 21,)

ø, Stan the shaft nut by turning 7 or 8 times. The
nut and cone are in the hub.

z. Remove the hoist slings from the propeller.
o. Using a 4-foot bar and the shaft nut wrench, tight-

en the shaft nut to 1000 foot-¡rouods. (See figtre 22,)
p. Install the spinner adapær. Engage the tangs on

the spinner adapter with the castellatioos in the shaft
nut in a position which will aligo the holes of the
spinner adapter with the holes of the master gear re.
tainÍng plate. Install and safety the bolts. (See figue
23,)

CAUTION
Do nol loosen tbe shølt t at ,o secare ølìgn-

. m¿mt utíth sþínner døþter. Tíghten nut
slightly, if necessary, for alignment.

q. Conoect the propeller control linkage. (See figarcs
24 and. 25,) Make certain that the maximum rpm posi.
tion of the cootrol lever arm is artained and that at
least lÁt inch (rnaximvû, Ys inch) spring-back is ob-
tained at the control quadrant with the conrrol in the

Fígure 2l-Alîgnìng Adopter Plofe Slol wífh Sfop
Assembly
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Figure 22-Tíghtening Shofi Nur

full "INCREASE RPM" position to assure full travel
of the propeller control lever.

r, Install the spinner, aligning the dowels in the
bulkhead with the dowel holes in the shell. Tap the
shell into place, using the hands only. (See figare 26,)
lnstall and tighten the attaching screws. (See figure 27,)

(1) Tighten the attaching screws.

s. Check the level of fluid in the regulator as follows:
(1) Turn the propeller until the regulator úller

plug is in a horizontal position on the left side of the
airplane. The No. 1 blade will be a little below hori-
zontal on the left side. (See figare 28.)

(2) Remove the filler plug.
(3) Add fluid, if necessary (see lubrication chart),

until it appears at the ûller hole. The regulator must
be half full and only half full of fluid.

(4) Replace and safety the frller plugJ

(5) Perform preflight inspection and check the
governor for maximum rpm setting as directed in
sectÍon V, paragraph 3. a. After the engine is run, re-
check the level of the fluid in the regulator.

Fîgure 24-lnsloll Conl¡ol l,ínkoge
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F ì g u re 23-I nslo llìn g Spinner Ada pt er
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4. REMOVAT OF THE PROPETTER.

¡¡. Check the ignition switch for the "C)FF" position,
å. Disconnect the propeller control linkage.
c. Remove the spinner shell with the hands only

after removing the anaching screws. (See figt¿re 29.)
y'. Remove the spinner adapter mounting bolts and

remove spinner adapter.
¿. Attach hoist slings ro rhe rwo upper blades of the

propeller,

l. Using a 4.f.oot bar and the shaf t nur wrench, loosen
the shaft nut by turning counrerclockwise. Turn until

Fìgure 26-lnsìallìng the Spinner

Fígure 27 
-T 

íg ht e nin g .5p inner Att a ch ì ns Screws
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it is free of the threads, using the hoist to gradually
relieve the shaft of the propeller weights.

g, Carefully manipulate the hoist ro prevenr the pro-
peller weight from damaging the shaft or hub. Speciat
care should be exercised ro prevenr nicking the rear
cone seat in the hub. Pull the propeller slowly off the
shaft and place on a dolly in such a manner that the
regulator is not supporting any of the weight.

/¡, Remove the rea¡ cone.

Fìgure 28--Tu¡nìng Propeller lo Add Fluìd to Regulolor
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OPERATIOil

I. PRTNCIPTES OF OPERATION.

¿, GENERAL.

(1) The airplane propeller scre\ils through the air,
advancing as it turns and pulls the aircraft with it. Ir
is the aim of the propeller designer to design an air
screw which will eficiently transform engine horse-
po$,er into forward thrust under all conditions of
flight. The first satisfactory theory for the design of an
aircrak propeller was known as rhe "blade elemenr"
theory which divided the blade into stations, assigning
a different angle to each station. This produced a twist-
ed blade which resulted in each section of the blade
operating at its best efficiency.

(2) Until the last decade, the only propellers avail.
able were those with the blades set at a fixed angle.
This rype of a propeller attained id maximum efficiency
under one operation condition only, whether it was
a low angle for take-off, a medium angle for opti-
mum cruising, or a higher angle to prevent overspeed-
ing the engine ín dives. It could not compensate for
changes in air density encountered at different altitude
levels, nor for load variations placed upon the engine
with changes in the plane's attirude of flight. To com-
pensare for these varying conditions, propeller engi-
neers have developed the constant speed propeller which
provides automatic variation of the blade angle nec-

FI

1.000 FT.

FT

fAKE.OFF-ó70 FT.

TAKE-OFF-¡OOO Ff.

essary to maintain a selecred rpm. ,4. comparison among
types of propellers is illustrated in ûgure 30.

(l) The propeller is a controllable propeller with a
fast ¡ate of blade angle change. The engine rpm se.
lected by the pilot is maíntained by the propeller at all
times.

(4) Engines are designed to develop maximum
efñciency at a given rpm. Since the densÍty of the air
decreases with an increase in altitude, the air ¡esistance
on an airplane at any given speed or attirude of flight
is less with an increase in altitude. The engine output
required to mainrain any gíven conditions will there-
fore be less at higher altitude levels, and the engine
will overspeed if the position of' the controls is not
altered or if the propeller blade angle is not increased.
To maintain a constant load upon the engine and a con-
stant engine rpm at all altitudes and with all altirudes
of flight, the cont¡ollable, automatic propeller is used.

By automatically changing blade angle to compensate
for varying flight conditions, an equal resistance is
maintained upon the engine and the rpm remains con-
stant.

å. TORQUE UNTTS.
(1) ,{ torque unit incorpo¡atis the following parts:

(ø) Torque cylinder.
( b) Torque piston.

400 â .P.H. CONSÍANf SPEED

¡l(þ âi.P.H. TWO POStftON

¡+0o M.P.H. FIXED

;.\

l0'

COTIlPARAT¡VE ETFICIENCY
TAKE-OFF, CLll,tB AND DIVE IYITHOUT

OVERSPEED OF ENGINE

\ !tll
on
!,
o.o
ñ
m
!

F ìgure 30-Compo ¡ative P rcpeller Eficlency
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(c) Cylinder seals.
(d) Fixed spline.

(2) Ihe torque piston with internal and external
helical splines is mounted between the externally
splined fixed spline and the internally splined rorque
cylinder which is connected directly ro rhe blade. The
application of hydraulic pressure to either side of the
piston will give it axial (up or down) movement along
the fixed spline. The combinarion of the helical spline
arrangement between the fixed spline and the piston,
and between the piston and the cylinder results in a
change of blade angle when the piston is moved.

(3) If, for example, a helically splined piston was
arranged to slide along a fixed helical splined shaft, as
illustrated in figure 31, it would be given an initial twist
of approximately 12 degrees q,ith each lengthwise
inch of piston travel. The combination of meshed heli-
cal splines between the piston and blade will give the
blade an additional turn of 12 degrees, or a total of. 24
degrees angle change for each lengthwise inch of piston
travel along the fixed spline. (See figare 31.)

I'TRAvE[l

FIXED
SHAFT

Nole
The degree references given are examples only,
and do not represent the actual manufacturing
specifications.

c, HYDRÁ,ULIC SYSTEM.
(1) Hydraulic pressure for operating the torque

units is created by a gear.type hydraulic pump. .å, pres-
sure conrrol valve controls the required operating pres-
sure of the system. The governor distributes the hy-
draulic fluid under pressure ro the rorque units.

(2) The principle of the hydraulic system is ex-
plained in the following series of schematic diagrams.

(ø) In figare J2, a gear.rype pump creates hy-
draulic pressure, using fluid frorn the reservoir. From
the pump, a hydraulic line is connected ro rhe governor
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AN O3.20EE-I

l. Pump
2. Governor
3. Governor Piston
4, Governor Spring
5. Governor Lever
6. Governor Fulcrum
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Direction of Spring
Force
Torque Piston
Dírection of Cencifugal
Force
Pressure Control Valve

PISTON
a

I

i

i

I
I
I

I

(

I

ç

fl] necuuroR HyDRAULtc FrutD

þ!$ xvonluuc pREssuRE

EI nrrunN HYDRAULTc rrurD

Fîgure 32-Scåemotic Yíew of Hydraulíc System
llncreose Blsde Angle)

2

F ì gu re 3 l-Schemo tic Y ìew oi T or q u e lJ nít
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which functions as a distributing valve. From the gov-
ernor, two hydraulic lines are connected to the rorque
unit. As shown in this diagram, the governor.is dis.
triburing hydraulic fluid under pressure to the inboard
side of the torque piston, moving the piston up. Fluid
from the outboard side of the rorque piston flows out
through the hydraulic line to the open port of the gov-
ernor End back to the reservoir.

(b) As schematically illustrated in 6gure ll, the.
governor piston has moved to a position which allows
hydraulic pressure to be applied to the outboard side of
the torque piston, moving this piston down. Fluid
from the inboard side is directed back to the reservoir.

(c) During operation, centrifugal force causes
the governor piston to act againsr the force of the gov-
ernor spring, Therefore, the position of the governor

p nrouuToR HvDRAUUc FLUTD

þ@ nvonnulrc PREssURE

ff nerunN HYDRAUT.Tc Frulo

Fìgure 33-5cåemstìcYiew ol Hydraulìc System
fDecreose Blode AngleJ

piston is dependent upon the amount of centrifugal
force acting upon this piston and upon the position
of the movable fulcrum. The movable governor fulcrum
provides a method of changing the amount of centrifu-
gal force necessary to overcome the spring force. If the
fulcrum is moved nearer to the spring, less cenrifugal
force is required to overcome the spring force. If the
fulcrum is moved farther Ïrom the spring, more cen-
trifugal force is required to overcome the spring force.
An increase in rpm increases the centrifugal force on
the governor piston. The piston moves out and hy-
draulic fluid will be directed to the inboard side of the
torque piston, moving the piston up. This movement of
the torque piston increases the blede angle which in
turn results in a decrease in rpm. lù(/ith a decrease in
rpm, less centrifugal force acts on the governor piston,
and the spring will force this piston inward.

Elf necuuroR HYDRAUuc FrutD

llgg HvDRAULTc pREssuRE

l-1 FLurD TRAPPED rN ToRouE uNrT

Figure 34-SchemotìcYiew oi Hydraulíc Syslem
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L Pump
2, Governor
3. Governor Piston
4. Govennor Spring
5, Gove¡no¡ Lever
6. Governor Fulcrum

7. Direction of Spring
Force

8, Torque Piston
9, Direction of Centrifugal

Fo¡ce
10, P¡essure Control Valve
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l. Pump
2. Governor
3, Governor Piston
4. Gove¡no¡ Spring
5. Governor Lever
6. Gove¡nor Fulc¡um

7, Direction of Spring
Force

8. Torque Piston
9. Di¡ection of Centrifugal

Fo¡ce
10. Pressu¡e Cont¡ol Valve
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(d) As illustrated in frgure 34,the governor pis.
ton will sometimes be in a position which will prevent
hydraulic fluid under pressure from being di¡ected to
either side of the torque piston. \7hen this condition
êxísa, the torque piston will remain stationary, and
there will be no change in blade angle. To prevent the
build-up of excessive pressure, a pressure control valve
is provided in the hydraulic line between the pump and
governor.

(e) Referring to figure 35, the hydraulic system
is illustrated in a circular pattern about an axis of ro-
tation. Hydraulic fluid is pumped through a filter to the
governor, where it is distributed to the outboard side
of the torque piston, forcing it inward, Hydraulic fluid
from the inboard side is relieved through the open port
of the governor. .{n auxiliary hydraulic line connects
the lower side of the pressure control valve piston to
the hydraulic line besween the governor and the inboa¡d
side of the torque piston. Thii auxiliary line provides
pressure against the lower side of the pressure control
valve piston when the governor ís distributing fluid to
the inboard side of rhe torque piston. Therefore, it is im.
possible to develop a greater amount of pressure when

r_] REGULATOR HYDRAULIC FLUID

E HYDRAUUC PRESSURE

E RETURN HYDRAUTIC FLUID

Fîgure 35-ScÍremotíc Víew oÍ Hydraulîc Sysfem
Underspeed
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increasing the blade angle than when decreasiog blade
angle. This is advantageous, since more force is required
to increase blade angle. Figure 35 illusrarcs a condition
of "Underspeed" or low rpm and maximum rate of blade
angle change. An "Underspeed" condition exists when
the engine and propeller rpm decreased to a rate where
the centrifugal force on the governor piston is not great
enough to hold the piston out against the spring force
on the governor lever. When the piston'is forced in-
ward, hydraulic pressure is directed to the outboard side
of the torque piston. As the torque piston is moved
inward, the blade angle decreases, allowing the engine
rpm to increase. External forces acting on the propeller
blade tend to n¡rn it towards the low angle. Therefore,
only low hydraulic pres¡¡ure will be developed because
the torque piston moves easily and rapidly. The pres-
sure control valve ¡emains closed because only low
pressure is developed.

(f) An "Overspeed" condition is illustrated io
figure 36. Centrifugal force has caused rhe governor
piston to move farther from the axis of rotation. Hy.
draulic fluid under pressure is being distributed by the
governm-to the inboard side of the torgue piston. forc-

r-1 REGUTATOR HYDRAULIC FIUID

trtr HYDRAULIC PRESSURE

I--T RETURN HYDRAULIC FTUID

Fîgurc 3ó-Scåcmo]îc Ylcw ol Hydruuiic'Sysrem-
Overspeed

l. Propeller Shaft
2. Pump
3. Filte¡
4. Pressure Control Valve
5. P¡essure Cont¡ol Valve

Piston
6. P¡essure Control Valve

Spring
Governor

8. Governor Pistor¡

9. Governor Fulcrum
10. Governor Lever
11. GovernorSpriog
12. Torque Piston
t3. Direction of Centrifugal

Fo¡ce
14. Äuxiliary Hydraulic Line
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l. Propeller Shaft
2. Pump
3. Filter
4. Pressu¡e Control Valve
5, Pressure Co¡col Valve

Piston
6, Pressure Cont¡ol Valve

Spring

7. Governo¡
8, Governor Piston
9, Govbrnor Fulcrum

10. Governor Lever
11. Governor Spring
12. Torque Piston
13. Direction of Centrifugal

Force
14. Auxiliary Hydraulic Line
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l..Propeller shaft
2. Pump
3. Filter
4. Pressure Control Valve
5. P¡essure Control Valve

Piston
6... Pressure Control Valve

Spring
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ing it outward. Hydraulic fluid from the outboard side
of the piston is relieved through the open porr of rhe
.governor. Âs the torque piston rnoves outward, the

I-ì REGULAToR HYDRAUI.IC FTUID

EI HYDRAULTc pREssuRE
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Figwe 37-Scåemqtíc Víew oi Hy&avllc Syslem-
Onspeed

blade angle of the propeller increases, causing the en-
gine rpm to decrease. External forces resist increasing
the blade angle, and therefore, grearer pressure is re.
quired to increase than to decrease blade angle. Since
the auxiliary hydraulic line connects the lower side of
the pressure cont¡ol valve piston to the increase blade
angle hydraulic lÍne, the pressure control valve will not
open during the maximum rate of blade angle change.
.¿{,s illustrated in tgure 36, a high pressure is developed
in the hydraulic system to the ínboard side of this rorque
piston and also to the pr€ssure control valve.

(Ð The term "Onspeed" is used to Índícate the
condition which exists when the propeller is governing
the engine at a selected rpm. As illustrated in figure
37, there is a greater pressure berween the pump and
governor than that which is required on the inboa¡d
side of the torque piston. The pressure in the inc¡ease
blade angle line controls the operating pressure of the
pumP, because the pressure control valve will open as

soon as the pressure between the pump and the gov-
ernor exceeds the pressule oo the inboard side of the
torque piston. This action prevents an excessive load
on the hydraulic pump.

(b) T'he schernatic operational diagrarn, 6gure
38, illustrates an "Underspeed" condition. The gov-
ernor is distributing hydraulic fluid under pressure to
the outhoard side of the torque piston. á,s the rorque
piston is forced inward, the blade angle decreases, al-
lowÍng the engine rprn to increase. \7hen the engine
rpm increases, the increased centrifugal force will cause
the governo! to move out, closing the hydraulic ports
to the torque units, establishing an"Onspeed"condition.

2. OPERATION INSTRUCTIONS.

For the operadon of the cockpit control, refer to the
applicable airplane handbook.

'' -ìi"
7.
8.
9.

10.
1t.
12.
13.

t4.

Gove¡nor
Govetno¡ Pistoq
Governor Fulcrum
Governor Lever
Governo¡ Spring
Torque Piston
Direction of Centrifugal
Fo¡ce
Auxiliary Hydraulic Líoe

I

3
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Fìgure 38-Scåemofíc OpercrtÍo n=! Ðiagram

I-] REGUIAToR HYDRAULIC FLUID

EÐ Hyomuuc PRESSURE

il RETURN HYDRAUTIC FTUID

@ ¡¡ON-ROTATING PARTS

10. Torque Piston
11. Torque Cylinder
12. Blade
13. Blade Gear
14, Master Gear
15. Adapter Stop
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Section lV

l. prrop
2. Pressure Control Valve
3. Auriliary Hydraulic

Lioe
4. Governor
5. Governor Piston

6. Pump Pressure Line
7, Decrease Blade ,A.ngle

Lioe
8. Increase Blade

Aogle Line
9. Fixed Spline

16. Adapter Plate Tang
17. Control Lever
18. Conrol Screw
19. Pump Power Gear
20, 'Control Ring

ì
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Section V
Porogrophs l-3

Port No, Nomenclat*¡e Applicøion
6i00069 Vrench,{ssembly-

Blade Retaining Nut. . . . Removing and Installing
Blades

6510105 Wrench Ässembly-
Regulator Nut . . . . . . . . Removing and Installing

6500070 lørench Assembly- 
Regulator

Propeller Shaft Nut. . . . Removing and Installing
Propeller

2. SERVICE INSPECTION.

Nole
The inspection periods are designared by two
figures; frst, by the Army Air Forces period
and, second, by the cornparable Navy period.

PROPETIER AND ACCESSORIES
Prefllghf lnctruction

¡{,t the time of eogine warrn-up, the propeller operation
should be checked as follows: \Øith the propeller con-
trol at the full 'INCR-E.A,SE RpM" posirion, set the
th¡ottle conüol to give 2300 rpm; then move the pro-
pellei conuol back to gíve a 300 rpm drop, then fonvard
to full "INCREASE RPM" position.

Doily lnrpection
Check lor any indication of grease o¡ oil leaks and
dete¡mine the sou¡ce.

Check blades for nicks, scratches, o¡ other damage, lf
a flaw o¡ c¡ack is suspected, carefully examine the ques.
tionable area with a magnifying glass. If any doubt
remains, rernove blades for magnetic inspection.
Check spinner for dents, cracks or other damage.
Check spinner attaching screws for tightness.
rlíipe the blades with clean engine oil.

25-30 Hour lnspection

^{,t 
the end of every 25 hours of flying, or after one week

or more of standíng idle, the regulators should be
cheched for proper fluid level. Fluid should be at the
level of the filler plug hole with the úller ptug hole in
a horizontal position. For proper operation, the regu-
lator should be half full of fluid.
Check the propeller control rnechanism for ease of
operation.
Check the control lever conriection for securiry.
Remove the external frlter from the regulator. Clean,
replace, and safery.

Check adapter stop block for wear.
Check all external safery wire for tightness and for
breaks. Replace where necessary.

5O-óO Hour Inspection
Remove the spinoer and the spinner adapter. Using a
4-foot ba¡, check the shaft nur for tightnesp. The shaft
nut should be tightened to 1000 foot-pounds torque.
Check fo¡ deterioration of the Ídentification markings
on both the blades and hub.
Check the blade retaining nut locks for tíghtness.
Check the hub for proper amouot of grease.

Nole
,4,s soon as possible afte¡ a propeller strikes, or
is struck by any object, the propeller must be
carefully examined for possible damage. A pro-
peller involved in an accident will not be used
until it is fust disassembled and all Parts care.
fully inspected fo¡ damage. If, for any reason,
the propeller is ¡ernoved frorn the shaft prior
to the required ove¡haul inspection, carefully
inspect the propelle¡ hub cone sêat, cones and
othe¡ attaching parts for wear, gall, etc. Befo¡e
¡einstallation, all damaged parts must be te.
paired or replaced.

3. I,IA¡NTENANCE.

¿. CI#CKING GOVERÀIOR FOR MAXIMUM
RPM SETTING.-Before flíght, rc$ the governor to
make su¡e that it is properly adjusted for maximum rpm
as follows:

(1) Securely ha¡nes the airplane.
(2) Move the propeller gover-nor&control lever to

the full "INCREÂSE RPM" positiorf then start the
engine.

' (3) Open the th¡ottle until 2800 rpm is indicated
by the tachometer.

(4) While closely observing the tachometer, ad-
vance the throtde rapidly and note that the rpm in-
creases slightly beyond 3000 rpm and then seûles back
and remains at 3000 rpm. This indicates the goveroor
is properly set. Do not bold tbe tbrottle lølly open for
,nore ,bdr, 5 or 6 seconds. If the tachometer does not
settle back and ¡emain at 3000 rpm, the governor must
be adjusted.

å. GOVERNOR ADJUSTMENT.
(1) Turn the proþeller by hand until the regulator

filler plug is above the ho¡izontal center line. This will
prevent luid f¡om spílling out of the regulator when
the plug is removed.

(2) Remove the filler plug and insert a sc¡ew driver
in the governor adjusting screw, (See fig*re 39,)
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Figure 39-Adiusiìng tåe Governor

(3) Turn the adiusting screw counterclockwise to
increase rpm; clockwise to decrease tprn. Each notch of
the adjustment will make a change of approximately 15
to 20 engine rpm.

(4) Replace the filler plug and safety.
(5) Sta¡t the engine and note the maximum rpm.

If further adiustment is necessary, repeat the above steps.

c. REPLÂüNG THE REGULá,TOR.
(1) Remove the propeller as directed in section III,

paragraph 4.

(2) Support the propeller in a dolly or lrlace on a
padded floor with the regulator síde up.

(3) Insert the regulator nut wrench in the regulator
nut.

(4) Loosen the regulator nut. The nut has a left
bønd, tbread, Use a 4-Íoot bar through the wrench asd
turn clocþuise lo loosett,

(5) Lift the regulator off the hub. Tlrc
has a close fit to the hub and will bind if cocked or rilted.
If the regulator binds, tap it back in place, using the
hands or a soft-faced mallet. Do ttot þry tbe reg*lator,

(6) Remove the transfer seals from the transfer.
ports of the hub.

(7) Install new rransfer seals in the hub.
(8) ,{,ssemble the replacement regularor on the hub.

Møke certøin tbere ìs no tnaskìng tape couering tbe
trønsfer þorts of tbe regtlator. .A,lign the dowel in thc
regulator housing with the dowel hole in thc hub.

(9) Âpply anti-seize compound, Speciúcation No.
.A,N-C.53, on the regulator nur and srarr rhe nut by haad,
turoing counter-clockwise. The nut bas a lelt bd
tbead, Tighten the nut with the regulator nut wrench
and a 4-Íoor bar. Tighten to 500 to @O foot-pounds
torque, using hands only on the bar.

(10) Check the clearance between the regulator
housing and the húb. It should.¡rot be possiblc to inrrt
a .002.inch feeler gauge at any point.

d. CLEANING THE FILTER.-Á,I 25-hour intervrls,
clean the ñlter as follows:

Section V
Porogroph 3

(1) Remove the spinner.
(2) Cut the safety wire and rurn rhe filrer assembly

counterclockwise with a l-inch socket wrench unril free
of the regulator housing.

(3) Release the snap ring from rhe filter assembly.
(4) Remove the filter carrridge and spring.
(5) Remove the spring from the filter carridge.
(6) Remove the small "O" ring seal from the end

of rhe filter carrridge.
(7) Remove rhe "O" ring gasket from the fiIter cap.
(8) Thoroughly clean all parts with dry cleaning

fluid, Federal Specifrcation No. P.S.661. Dry with com.
pressed air.

(9) Âssemble the filter, installing new "O" ring
gaskes.

' (10) Install and safety the filter.
(11) Replace the spinner.

l. CHECKING BL.A,DE á,NGLE.-To check the
angle of the blades on a propeller installed on an air.
plane, proceed as follows:

(1) Turn rhe propeller until one blade is in the
horizontal position on rhe left side of the airplane.

(2) Using a universal propeller protractor and a
blade template, check the angle of the blade at the refer.
ence mark which is located at the 42.inch station.

(3) Repeat this procedure for each blade of the
propeller.

e. BLADE REPá,IR.
(1) Make a thorough inspection of the blades and

Ìemot)e lrom seroìce any blade showing any evidence of
the following:

(ø) De¡ts, or dimples in camber sheet, .015.inch
or deeper.

(b) Bentblades.
(c) Deep cuts.
(d.) Scratches or damage likely to induce a crack.

fe) Bullet holes.
(fl Nicks which require the re¡noval of an exces.

sivs amount of mate¡ial.
(2) In deciding on the repair of nicls and scrarches,

rnake note of rhe location and seriousness of the damage.
Consideration musr be given to any previous repair

RESTRICTED
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TYPICAL NICK

BEFORE DRESSING AffER DRESSING

REMOVE ONLY MINIMUM AMOUNT
OF MATERIAL

IESÎIICTED

Fígure 4O-Blode Rapoír
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which has been made on any blade, as additional repairs
in the same area might impair the safery of a blade.
The blade record should indicate the amounr of metal
which has been removed in previous repairs. This will
enâble one ro decide upon the exrent of further repairs.
Enter on Form 618 the amount and the location of any
metal removed in making blade repair,

(3) \üØhen removing meral, a fine srone should be
used and as little metal as possible should be removed.
Sharp edges concentrare stresses and may evenrually lead
to cracks. r{,fter dressing with a srone, the surface should
be smoothed with crocus cloth. Raised edges of nicks,
scratches and cuts may be removed as shown in frgure 40.
The minimum allowable amount of metal which may
be removed is shown in figures 4L and 43.

Fìgure 4l-Materìol Rernovol Cfiort

FÍgvre 42-Gredsíng lhe Hub

4. TUBRICATION.

At 5O-hour intervals, lubricate the hub with a recom-
mended lubricant. (See following lubrication chart.) A,

power or hand greâse gun rnay be used as follows:

¿. Rernove the two upper grease fittings in the hub.

b, Apply the grease gun to one of the lower fittings
until grease appears at one of the open fitting holes.
(See figure 42.)

c. Reinstall the fitting in the hole ç,here grease ap-
peared.

d. Apply grease gun to that ñtting until grease shows
at the remaining frtting hole.

e, Reinstall the remaining grease fitting.

\

f

PERCENT RADIUS

.040

.020

.ot0

.000

AI.LOWABI.E
THRUST PLATE

THICKNESS
REDUCTION
IN INCHES

NO SIZE
I.IMITATION

,/to 20. 
BTADE
SHANK

AILOWABLE
CHAMBER SHEET

THICKNESS
REDUCNON
IN INCHES

MAX. SIZE

[IMITATION
2'x2' 30 40 50 óo 70 80 90

BLADE
ÏP

LUBRICATION CHART

Localion Ltbricant

Regulator Temp. Constantly.{bove 0o F. (-17" C.)
A.AF Specifrcation 3582
AN-O-3 Grade L, low temperarure lubricating oil
AN"O-3 Grade M, low remperarure lubricating oil
SAE 10 or 20

Temp. Con. Below 40" ß. (4.4" C.)
AAF Speciñcation 3582
AN-O-3 Grade L
Á.N-VV-O-366, hydraulic oil, petroleum base

Hub ¿,N-G"4 Grade A.A, Âluminum soap grease

Anti-seize
on threads

Á,N-C-53, anti-seize compound, white lead base, for thread frttings.

5. TROUBTE SHOOTING.

¿. GENERAL.
(1) Trouble shooting is relatively simple providing

the mechanic has a thorough understanding of the prin-
ciple of operation of the propeller and the functions of
the parts involved. Careful analysis and complete check-
ing of all details before âttempting ro draw conclusions

will result in accuracy when trouble shooting. The fol-
lowing table outlines the troubles, causes, and correc.
tions applicable to maintenance operations. A careful
study and thorough understanding of this inforrnation
coupled with practical experience will result in a fast
and accurate determination and corection of difficulties
encountered.
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SEE MATERIAI REMOVAT CHART
FOR MATERIAT REMOVAT OIMEN.
SIONS ON THRUST, PIATE AND
CA

,sAx. J\s{
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Fìgure 43-Blode Removol Limits

RESTRICTED

?hi'

.oo8"

ALIOWABIE
DEPTH FOR
REMOVAT IS
SHOWN lN (o)

-.>

(c) ENIARGED vlEW OF BIADE CROSS-SECT|ON
SHOWS NICKS WHICH MIGHT OCCUR AT ANY
POTNT ATONG EDGES, AT TtP, OR ON THE
THRUST PIATE OR CAMBER SHEET OF ELADE

AILOWABtE
DEPTH FOR
REMOVAT IS

SHOWN lN (o)

Section V

ñSl olm¡¡¡slo¡,ls l¡¡ (o)
INDICATE fHE MAXIMUM
DEPTH TO WHICH MATERIAL
MAY BE REMOVED AT
VARIOUS POINTS ALONG
EDGES AND TIP OF 8LADE.
MAIERIAI REMOVED FOR
INDIVIDUAL NICKS MUSI
NOT EXCEED I INCH IN
IENGIH. SEE (b): TOTAL
tENGlH OF MATERIAT TE.
MOVED tO l,/8. INCH
DEPÎH MUST NOT EXCEED
2 INCHES WITHOUÎ RC-
BALANCING THE PROPEILER.

NOTE: DIMENSIONS clvEN
ARE FOR MAXIMUM RE-
MOVAT AT PO¡NTS SHOWN.

.o08"

BRAZED
AREA

.oo8"

BTADE
CAVITY

CAIABER
SHEET

cÏ/

MIT

THRUST PLATE BRAZED AREA

(b) ENTARGED VrEW OF PROPERTY
FAIRED OUT NICKS ¡N EDGE OF BIADE

(d) ENTARGED V|EW OF BTADE CROSS-SECTION
SHOWS NICKS AFTER THEY HAVE BEEN FAIRED
OUT TO MAXIMUM ALIOWABLE DEPTH

I
I
I

I

(cl )

TRAITING EDGE

I

I
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TROUBTE PROBABIE CAUSE RETI¡IEDY

MAXIMUM GOVERNING
RPM TOO LOW

Insufficient engine power. See engine handbook.

Regulator fluid supply ar improper
level.

Check fluid level with the frller plug
hole in horizontal position. Regulator
should be half full.

Insufficient control lever travel. Disconnect and check the control lever
and linkage for full travel.

Tachometer reading incorrectly. Repair or replace the rachometer.

Propeller governor impropedy
adjusted.

Readjust governor

MAXIMUM GOVERNING
RPM TOO H¡GH

Regulator fluid supply at improper
level.

Check fluid level with the frller plug
hole in horizontal position. Regulator
should be half full.

Tachometer reading incorrecrly. Repair or replace the tachometer.

Propeller governor improperly
adjusted.

Readjust governor.

STUGGISH PROPETTER

RESPONSE, HUNTING
CONDITION, OVER.
SPEEDING OR UNDER-
SPEEDING

Insufficient hydraulic pressure. Check fluid level. Regulator should be
half full.

Check regulator for contaminated fluid.
If contaminated, rernove regulator and
rinse with specified hydraulic oil. Re-
place regulator and half fill with speci-
fied hydraulic oil.

Remove external 6lter and check for
clogged screen, Clean the screen.

Blown pump or pressure control
valve seals.

Remove propeller for overhaul.

Governor not functioning properly. Remove propeller for overhaul.

BINDING PROPEttER
CONIROI TINKAGE

Control jammed or binding due to
corrosion or heavy oil.

Check for freedom of movement. Cor-
rect trouble.

Regulator control lever binding. Remove propeller for overhaul

HYDRAUTIC FTUID ON
BTADES OR SPINNER

Loose cover bolts. Tighten cover bolts.

Damaged or improperly installed
cord seal.

Remove propeller for overhaul.

Defective transfer seals. Replace transfer seals between hub and
regulator.

Excessive clearance berween hub
and regulator.

Remove regulator and replace transfer
seals in hub. Replace regulator, making
certain clearance does not exceed .001-
inch between hub and regulator.

24 RESTRICTED
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Section V
Parogruph 5

ÏROUBTE PROBABTE CAUSE RE'YIEDY

Engine reduction gear leak. Repair reduction gear leak.

Regulator fluid level too high, Check regulator luid level.

HYDRAUIIC FI.UID OR
OIt ON REGUI.ATOR
covER, AROUND
ADAPTER PI.ATE, ON
AIRPTANE NOSE
COWIINO OR SPINNER
BUTKHEAD

Regulator housing or cover seals
damaged.

Remove propeller fo¡ overhaul.

Regulator seals holding off, or cut. Rer¡ove propeller for overhaul.IEAKAGE WHEN PRO.
PETIER IS STATIONARY
BUT NOT IN FTIGHT Hydraulic fluid level above position

of relief valve assembly.
Checlc regulator fluid level.

ROUGH OPERATTON,
EXCESSIVE VIBRATION

Engine operation unsatisfactory or
loose engine mount bolts.

Check engine mount bolts.

Propeller unbalanced. Remove propeller for ove¡haul.

Loose shafr nut. Tighten shaft nut.

Blade angles nor same on all blades. Checlc blades for uniformity of angle.

Defective torque unit seals. Rernove propeller for overhaul.OREASE OR REGUI.ATOR
FI.UID'APPEARS AT HUB
RETIEF FITTING Iæalc at fixed spline gashet caused by Remove propeller for overhaul.

looSe fixed spline bolt, or damaged fixed
spline gasket.

Insufficient hydraulic pressure. Remove propeller for overhaul.

Governor not functÍoning. Remove propeller for. overhaul.

RESTRICTED 25



sEcflOil Vr
DISASSEMBfY. CIEATIITG. ITISPECTIOTI, REPAIR A]ID RE¡TSSETB1Y

r. ovERHAUt loots REoutRED.
TheÏollowing is a list of tools required in connection with rhe work described in this section. (See figarc 44,)

Part No, Nomenclatrre Application P¿rt No, Nomcøclalt¡c Aþþlìcøtioa
6100668 \Ørench Assembly- 6100069 \lrench Assembly-

Fixed Spline Bolt'..... Removing and Installing Blade Retaininþ Not... Removing and Installing
Fixed Spline Bolt Blade Retaining Nut

6500674 Indicator- - 
6510105 \Ørench-

Piston .Aligner...'.,..Indexing of Torque Pis. Regulator Nut,..,....RemovingandInstalling

611102r ,{,ligner- 
ton to cvlinder 

6jo06or Fixture .assembly- 
Regulator Nut

TorqueCylinder....... Á,ligningCyliaderto piston Head,{isembly.. Disassembling and Reas-

ilioorgr r!/rench Âssembry- 
Dlade Gea¡ sembling Blade

Piston.Assembly
Control Sc¡ew. .. . . . .. .Removing and Installing 6100123 puller Ässembly-

6100075 Bleeder ,A,ssembly- control screw Piston ' " " " '*îì:å:'å,:å1Îrt:itìi
HubSocketAir........RelieveTrappedAir 6510600 Template-

from the Hub when á'20 Blade. . . . . Measuring Blade
Greasing Angles

Flgure 444ve¡haul Tools

Section Vl
Porogroph I

1. Cylinder,{ssembly
Aligner

2. Hub Socket Bleeder
Assembly

3. Piston Head . ,ssembling
Fixture Assembly

4. Cylinder Aligner
Indicator Assembly

1. Piston Puller Assembly
6. Blade Template

RESTRICTED
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7. Control Screw\Freach
8. Propeller Shaft Nut

Vrench Assembly
9. Fixed Spline Bolt

V¡ench .{ssembly

10. Blade Retaining Nut
Vreach Assembly

1 1. Regulator Nut \Trench
.Assembly

'l 
'ì

', t)t

' 
' .;. .::;/
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2. GENERAI.

ø, The following pages relatiûg ro the disassembly,
cleaning, inspection, repair and reassernbly of the var.
ious propeller parts are subdivided inro rhese major
sectioos.

(1) Regulator unir.
(2) Hub and blade assemblies.

å. Proper equipment should be available and rnade
ready before actual disassembly is started. Such equip-
ment includes a hoist and lifting slings for the complete
propeller, proper hand tools and special tools, recep-
tacles for parts, work bench or table, compressed air
and cleaning fluid.

c. rùØhile handling any paft of an aircraft propeller,
extreme care must be used ro prevent damage. The
slightest nicks, dents, or cracks may very easily be the
cause of operational failure. Any part so damaged must
be replaced, or undergo repair and rigid inspection be-
'ore reuse.

d., To guard against such darnage, as well as to save
time and prevent loss, suitable containers musr be avail-
able in which to place small parts, nurs, bolts, etc. during
the disassembly operation.

¿. Other important rules to observe are as follows:

Fígure 45-lnstallíng Regulolor Nsl Wrencrr

Section Vl
Porogrophs 2-3

(!) Dispose of all safery devices as they are !e-
moved. Never use safety wire or cotter pins-a second
time; always replace,with new.

(2) Àlways use the proper tool and one that best
ñts the job.

(3) Use special tools where they are required.
(4) !7hen cleaning interior parts of the propeller,

never use cleaning rags that rnay leave a deposit of lint
or other foreign rnaterial. ,Always wash parts with ap.
proved cleaning fluid and dry with compressed air.

(5) Neyer use gasket compound on any sealing
surface of the propeller or regulator.

(6) Replace all gaskets and seals with new ones.

3. DISASSEMBTY.

ø. REMOVAL OF REGUL,A.TOR.

(1) Support the propeller in a dolly or place on a
padded floor with the regulator side up.

RESTRICTED
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(2) Insert the regulator nut wrench in the
tor nut. (See figare 45,) Set the dovetail lobes
wrench into the regulator nut.

(3) Ioosen the regulator nut, The regulator nut
has a left.band, tbread,, IJse a 4.f,oot bar through the
wrench and turn clockwise to loosen. (See figate 46,)
Hold the wrench securely in the dovetails so that the

Fígure  7-Removing Regulotor Nul

regula.
of the

FÍgure 46-Loosening Regulotor Nul

RESÏRICÏED

Figwe 48-Cove¡ìng Hub frqnsfe¡ Porls
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Figure 49-Cove¡ìng Regulofor fronsfer Ports

wrench will not slip out of place. Lift the regulator nut
out when free of the hub threads. (See figare 47,)

(4) Lilt the regulator off the hub of the propeller.
The regulator has a close frt to the hub and will bind
if cocked or tilted. If the regulator binds, tap it back in
place, using the hands or a soft-faced mallet. Do not
pry the regulator.

(5) Remove the transfer seals from the hub.
(6) Cover the transfer ports of both the hub and

regulator with masking tape. (See fignres 48 and. 49.)
This is done to prevenr dirt from entering the hydraulic
system.

å, DIS,{SSEMBLY OF THE REGULATOR.
(1) Remove the eight cover mounting bolts and

nuts which retain the spinner bulkhead in place. (See

fgarc 50.)

(2) Remove the spinner bulkhead. (See figarc 51,)

(3) Remove the safety wire and remove the six
adapter plate bolts. (See fgure 52,)

(4) Remove the regulator adapter plate. ( See figarc
5 3,)

(5) Remove the control lever. lSee figure 54,)
(6) Remove the control screws. Turn the control

screws counterclockwise until they are clear of the con-
trol ring. (See figure 55.)

Fìgure J)-fts¡noyìng Adapter Plofe Eohs

.ì
'1

:f

t

F î g u r e s0-Rem oy i ng Cov e r ltlo untí n g Boits w hích
Hold Bulkheod

'.*., 
';1f L

-
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(7) Remove the adapter ring assembly (figue 56)
and adapter gasket.

(8) Disassemble the adapter ring by removing the
cup washer, spring, flat washer and "O" ring seal from
each of the cont¡ol screw holes. (See figare 57,)

Figure S4-ßemoving Control lever

FÍgure S5-Removing Conlrol Screws

Section Vl
Pcrcgrcph 3

CAUTION

The relief valve assembly may be removed
from the adapter ring by tapping with a punch
if replacement is necessaty. Do mot rerzroae un-
less replacememt ís necessøry.

(9) Remove the remaining cover bolts, nuts, and
washe¡s. (See figare 58,)

(f0) V'hite holding the regulator, tap the dowel
with a soft-faced 'nallet to loosen the regulator cover
from the housitg. (See fgare 59)

(f1) Lift the cover from the housing. (See figare
60.)

(12) Cut the safery wire and remove the cover
bearing mouûtiñgi screws. (See figarc 61,)

(13) Lift the cover bearing from the cover. ( See fig-
are 62,) Thoroughly clean, dry and inspect for possible
damage and defects.

(14) Remove the regulator cover seal aod spring.
Use the hands only. Do not distort the seal. (See frgu¡e
6t.)

(15) Remove the spring from the cover seal.
(16) Remove the cord seal from the groove in the

'o.gulator housing. (See figare 64.)
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Figwe S7l.emoving Confrol Screw Seqfs

t'

5 mE

F ígwe SêRemovíng Adcprer Ríng

RESTR¡CTED

Fígurc S8-Removing Cover EoDs
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F ìgure S9-loosening Regulolor Cover

FÍgure óO-Removing Regulolo ¡ Cove¡

(17) Remove and dísassemble the pump trxlwer
gear assembly as follows:

(a) Lift the pump power gear assembly until it
is clear of the regulator housiog bearing and pump
gear; then move ir sideways to disengage the conuol
ring from the governor shoe. (See figure 65,)

få) Remove rhe "C" washers from the stop pins.
(See figøre 66,)

fo) Remove the stop pins and the control ring
fro¡n the pump power gean (See figøres 67 and 65.)

(18) Cut the safety wire and remove the bolts
which secur€ the pump to the housing. \Fithdraw
the pump. (See frgare 69.)

Fìgure ól-Removing Cover Eeoring Screws

Fìgvre 62--Removing Côver Beaûng

t.t
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Fìgwe óil-Removing Cord Seol

Fìgurc óS-Removíng Pump Powe¡ Gea¡
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Figure (l-P¿¡¡lsying Stop Píns

Fìgu¡e ó8-Removing Control Ring

Section Vl
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.,._..É1

F ì gw e óó-Remov ì ng' C" Wqshers

RESlRICTED

Fígure (l-P¿¡¡1evìng the Pump
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CAUTION
In case of pump damage, the entire assembly
should be replaced. In case the pump drive gear
only iö damaged, the pump drive gear should
be replaced. Do not bømmer on tbe gettr or
panoþ d.rìae sbøft, A screw driver may be used
as a pry beneath the shoulder of the pump
d¡ive gear. (See frgøre 70,)

få) Remove the governo r, (See figLre 72,)
(c) Remove the governor filter screen gasket.

CAUTION

The governor is

spring which may
be replaced or interchanged without cornplete
disassembly of the governor

ffiffi
the frlter assern-

bly counterclockwise with a f -inch socket wrench until
free of the regulator housing. Rernove the filter. (,See

figure 73)
lå) Release the snap ring shown in fr.gure 74,

from the filter assembly.
(¿) Remove the filter cartridge and spring.
(d) Remove the spring from the filter cartridge.
(ø) Remove the small "O" ring seal from the

end of the filter cartridge.

#) Remove the "O" ring gasket frorn the frlter
cap.

Fîgwe 72*Removing the Governor

(19) Remove the pump seal from the recess in the
regulator housing.

(20) Remove the pressure control valve as follows:
(See figure 71,)

(ø) Cut the safety wire and remove the bolts
securing the pressure control valve, using a 1/ta-ìnch

socket wrench.

få) Remove the pressure control valve.

fc) Remove the "O" ring packings from the pres.
sure control valve housing.

CAUTION
Ttre preszure control valve is asembled of
matdled parts and functionally tested; there-
fote, the pregsure conrÍol valve must not be
disassembled.

(21) Remove the governor as follows:
(ø) Cut the safety wire and remove the bolts

securing the governor.

. -..j:. j4irt,.

Figure 70-Removìng Pump Gear
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Fìgure 7l-RemovinE Pressure Cont¡ol Volve
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(23) Remove the housing bearing as follows:
(a) Cut the safety wire and unscrew the bearing

mounting screws holding the housing bearing retention
plates to the housing.

(å) Remove the housing bearing rerention
plates. (See figure 75,)

(c) Remove the housing bearing. (See figare76,)
fd) Remove the housing seal and spring and the

regulator washer, using the hands only. (See figøe 77,)
(e) Remove the spring frorn the seal.

0 'l\\i Fígure //-p¿¡zsying Housing Seol qnd Wqsher

i

F ig u r e 7 ¿l-Ca rt ¡ ìdge F îlt er Asse mbly
1. Filter Cap 4. Filter Carrridge
2. "O" Ring Hydraulic 5. Seat

Gasket 6. Snap Ring
3. Spring

Figure /Q,-p¿¡¡syíng Mosier Geqr Retoining
' Piate Eolts

Figure /)-p¿¡nsying Master Geor Refoínìng Platø
(Usìng Bolts os Pulle¡s)

"t:,:,:,

Figure 75-Removing Housing Beoring Retention
Plofes

Figure 76-Remoying Housing Beaúng

RESTRIClED 33
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c. DIS^A.SSEMBLY OF THE HUB AND BLADES.

(1) Remove and disassemble the masrer gear as-

sembly as follows:
(ø) Cut the safety wire and remove the bolts and

washers holding the master gear retaining plate in place.
(See figøre 78,)

få) Remove the master gear retaining plate.

Note

If difficulry. is encountered removing the
master gear retaining plate, three maSter gear
retaining plate bolts should be installed in the
threaded puller holes in rhe maste¡ gear re-
taining plate. Draw evenly on the bolts to re-
move the plate. (See figare 79.)

(c) Rernove the seal frorn the masrer gear re-
taining plate. (See figare 80,)

(d) Remove the rnaster gear and the master gear
shim. Do nor discard this shim. (See figøres 81 ønd 82,)

Figure 80-Rernoving Âloster Geor Retoíning
Plole Seol

Note
Do not remove the snap ring frorn the rnaster
gear unless it is necesary to replace the master
gear bearing balls or bearing race. The bearing
balls are not retained in a cage. Removal of
the snap ring will allow the balls to fall free
fro¡n the bearing race.

(2) Remove the front conç snap ring.
(3) \Øithdraw the propeller shaft nut, using cau-

tion not to drop or damage thé cone halves. (See figue
83,)

(4) Remove and disassemble the blades as follows:

(ø) Trurn the propeller blades to an intermediate
angle position.

Note
If the blades are turned completely to high
angle position, it will be impossible to rernove
the torque cylinder head.

Fìgwe 82-Rernoving rïlosler Gecr

"i ,'F -_i 1"
'Þ--::::.-_,

'-:.j'
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Figure 8l-Removing rtloster Geor Shim
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(h) Cut the safety wire and remove the blade
retaining nut lock and the balance weigha. (See figare
84,) Malx' the castellations of both the blade retaining
nut and the hub socket so that the blade retaining nut
lock and the balance weighs may be retumed to their
proper place.

(ø) Unscrew the blade retaining nut. Use a 4-
foot bar in the blade retaining nut wrench and turn
counterclockwise until the nut is clear of the socket
threads. (See figare 85,)

(d) Vithdray¡ the propeller blade from the
socket. Use the hands only. Shake the propeller blade
to loosen the dowels. IJse caution to prevent the root
of the propeller blade from damaging the torque cyl-
inder of the hub socker threads.

(e) Place the blade on a bench with the thrust
side down so that the blade will lie ûrmly. Be sure
that the stack bearings and the blade retaining nut are
over the edge of the bench to prorect the blade re-
taining nut threads from being burred, and keep dirr
from the stack bearings,

(f) Remove the cotter pin and unscrev/ the blade
nutlock. (See figure 86,)

Fìgvre 8ê.-Removìng Blade Retoining Nuf tocft

(g) Remove the blade nut. Turn with the hands.

(å) Stide the stack bearings off the blade. (See

figare 87.) Tap the inner race with a mallet and ûber
drift if the bearings are tight.

(i) Slide the blade retaining nut ofi the blade.
Use caution to prevent damage to the grease seal.

(i) Remove the snap ring from the blade re-
taining nut

(å) Remove the blade retaining nut seal.

(l) Remove the springs from the seal.

(5) Remove and disassemble the torque units as

follows:

Fígvre 8ó-Removing Blode Nut fock

Fígure 8s-Removìng BIøde Retoiníng Nut

RESTRICTED

Fígure 87-Removìng Blade EeorÍngs
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Fìgure 88-Removíng Cylíndet Heqd Retcriner

Fígwe 89-Rer¡oving Cylìnder Heod RelcrÍner

(a) Cut the safety wire and remove theY¿-i¡ch
x 28 bolt which secures the torque cylinder head re-
tainer on the cylinder head. (.See figarc 88,)

(å) Remove the cylinder head retainer from the
cylinder heø,d. (See figare 89)

(c) To faciliøte the torque cylinder head re-
moVal, tap the torque cylinder head away from the head
retaining snap riag with a soft-faced qallet. (See fgare
90,) Do not move inward more than Ye ìnch to avoid
damage to fixed spline bolt tube.

(d) Remove the head retaining snap ring. (See

frgøre 91.)

Fìgure 9l-Removìng Cylinde¡ Head Refoining
Snop ßing

RESTRICTED
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Fìgure 90-Removìng Cylinder Head

RESTRICTED

Fìgure g2-Removing lorque Cylinder Head



(e) Insert a V<-inch x 28 bolt in the threaded
boss of the torque rylinder head and pull out the torque
cylinder head, using the hand. (See frgare 92.)

ff) Remove the seal retaining snap ring from the
torque cylinder head and remove the torque unit seal.
(See figure 93,)

CAUTION
IJse caution in removing the seal from the cyl-
inder head to prevent breaking the phenolic
rings of the torque unit seal.

(g) To prevent the piston from coming out past
the end of the torque cylioder, install the head retaining
snap ring. Install piston puller assembly as shown in
frgure 94, and pull the piston out against the retaining
ring. Note and record the piston index markings. Pis-
ton teeth are numbered on the piston head. (See figare
9J.) Note the tooth number which lines up with the
torque cylinder index mark. Check one number against
the othe¡. Remove the head retaining snap ring from
the cylinder.

Fìgure pt-þis¡¡s5smbly oI Torque Cylìnder Heod

1. Torque Unit Seal 2. Snap Riag
3. Cylinder Head

Section Vl
Porogroph 3

Nole
For proper identification, socket numbers a¡e
stamped on the piston head.

(å) Remove and disassemble the torque piston.

l. Remove the piston pin. (See figarc 96.)

2. LJnscrew the head of the piston from the
piston skirt. f.See figare 97,)

Fìgure 95-Removing Torque Piston

RESTRICTED
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1. Note Index Mark on
Cylinder

2. Note Tooth Number on
Piston Head

3. Snap Ring Installed
4. Note Socket Number

Ideotification

â:.
':,. 

t

Fìgure 94-lnslallÍng Pislon Pulle¡ Assemöly

REsTRICTED

F íg we 9ó--Remov i ng P isì o n P Í n
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3, Remove cylinder seal assembly from the pis-
ton head.

CAUTION

Use caution in removing the seal f¡o¡n the
torque piston head to prevent breaking the
phenolic rings of the torque unit seal.

4. Remove the transfer gland snap ring from
the piston.

5. Unscrew piston transfer packing gland.

6, Remove the piston transfer packing. (,9ee

figøre 98.)

fl) Remove the four fillister headed screws and
carefully remove the torque cylinder. (See figate 99,)
Note the socket number stenciled on the cylinder.

RESTRICTED
AN O3-20EE-|

(l) Remove the torque unit seal and the seal re-
taining washer from the 6xed spline. (See figarc 100,)

CAUTION

To prevent breaking the phenolic rings of
the cylinder seal assembly, use caution in re-
moving the seal from the fixed spline.

(å) Remove the "O" ring gasket from the out-
side of the torque cylinder. (See figure 101,)

(l) Unlock the 6xed spline bolt lock by straight-
ening the tang of the frxed spline bolt lock with a nar-
row-tipped screw driver. (See figarc 102.)

Fígure ))-f,¿¡¡sval ol T orque Cylínder

l. Remove the four screws

Figurc tOo-RemovíngTorque Unit Seol qnd Wo¡f¡er

RESTRICTED

!
i
I

.','{,.

¡
I:

1

' ,...,:,:r"

Figure 97-Removing Pislon Heod

Fìgure 98-Rernoving Pisfon lrcnsfer Pocfting

l Snap Ring 2. Traosfer Packing Glaod
3. Transfer Packiog

't!

¡
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(ru) Loosrln the fixed spline bolt using a special
fixed spline bolt wrench and bar. Turn the fixed spline
bolt counterclockwise until ir is free. (See figøre 103,)

(n) Withdraw rhe fixed spline bolt, the txed
spline bolt washer and the fixed spline bolt lock. (See

figare 104,)

(o) Remove the fixed spline and gasket. (See fig-
are 105,) The fixed spline rnay be loosened from the
hub by ínserting the handle oi a mallet and carefully
jarring the txed spline. Each frxed spline is marked
with its proper socket number.

lp) Remove the preload bearing. Nore that the
words "CR {,NKSHAFT SIDE" which are stamped on
the inner race go to the blade gear.

Fìgure l0l-Removíng forque Cylínder "O" RÍng
Gosftefs

Fígure lO2-Unlocking the Fíxed Splìne Bott

l. Straighten this tang.

Figure 1O3-looseníng Fixed SplÍne Bolf

Fìgure lO4-Removing Fíxed Spline Bolt

RE5ÏRICTED

Fígure 105-Removing FÍxed SplÍne
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GROOVE AS SHOWN. GROOVES TO
BE .031" WIDE x .015' DEEP

RESTRICTED
AN 03.20EE.1

GROOVED FACE BOTH SIDES.
THESE SURFACES MUST
BE FLAT WITHIN .OOO2'

.750"

F ìgure I 06-Loppìng Blocfts

RESTRICTED

(A)

.750"

CHAMFER
45o x .031+.0ts'

MEDIUM
DIAMOND
KNURL

D

FINE

SMOOTH F

THESE SURFACES MUST
BE FLAT WITHIN .OOO2'

HAMFER
45o x .031 i.015"

MEDIUM
DIAMOND
KNURL

GRIND FINE

SMOOTH MACHINE EXCEPT

WHERE OTHERWISE NOTED

): ,,.,"-'

GROOVE AS SHOWN. GROOVES TO
BE ' WIDE x .015' DEÊP

GROOVED F

1
30"

30'

/
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(q) Remove the blade gear.
(r) Remove the preload bearing shim.

Note
Each preload bearing shim is stamped with
the soclcet number in which it was fitted. Do
not mix the preload shims, as these aie used
to properly mesh the blade gears with the
master gear and therefore must be rerurned
to their proper socket.

4. CIEAN|NG, |NSPECTION, TEST|NG, AND
REPAIR.

a. Thoroughly clean all parts, using cleaning sol.
vent, Federal Specification No. P-S-661.

å. Irspect all parts for corrosion, wear or other
damage.

c. Magnetically inspect all steel parts.

cAufloN
rVhen magnetically inspecting parts, attach
the magnetizing terminal to the part ín such
a way that in case of arcing, polished or ground
surfaces will not be damaged.

d. Replace ^îy paft showing evidence of a crack.
e. Replace all gaskets, seals, and packing.

Note
rùfhen replacing the cover or housing seals,
remove the spring from the old seal and in-
stall in the new seal if the spring is undam.
aged. Exercise care nor to stretch the spring or

f. Inspect the fixed spline bosses for raised edges of
the dowel holes. Raised edges are a resulr of unusually
heavy impacts on the propeller blades.

g. Remove raised edges of the dowel holes by lapping
the surface of the fixed spline boss as follows:

Note
Lapping blocls for performing the procedure
can be made as illustrated in figure 106. One
of the blocks has a grooved surface on each
side, as illustrated in (A) figure 106. The sec-
ond block has a grooved surface on one side
and a smooth surface on the other, as illus.
trated in (B) figr¡re 106. The smoorh surface
is used in checking the fixed spline boss for
smoothness by bluing. Specifrcations for mak.
ing the laps are given on the drawings. The
lapping blocks should be used in pairs so that
three lapping surfaces are available for main-
taining flatness.of the surfaces. This can be
done by working the two grooved surfaces of
the one lap against the grooved surface of the
other lap.

(1) Prepare the laps in the following manner:
(a) Apply No. 2 (medium) lapping compound

to the grooved surfaces of the lapping blocks. If this

Section Vl
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compound is not available, use a mixture of emery
abrasive (No. 100 or 120) and lard oil.

(b) Y|ork the compound into the laps by
rubbing the two grooved surfaces of the one lap against
the grooved surface of the other lap. Continue this oper-
ation until all three grooved surfaces show a unifom
dull gray surface, with no high or polished spots.

(c) Remove all surplus lapping compound by
dipping the lapping blocks in dry cleaning solvenr,
Federal Specification No. P-S'661. '(Do not use brush
or r^g in this operation.)

(2) Perform the lapping operation as follows:
(ø) As illustrated in úgure 1.07, rub the lap

against the surface of. the fixed spline boss, using just
enough pressure to insure constant and uniform con-
tact.

(b) ln order to insure the use of the entire face
of the lapping surface, the rubbing motion should fol-
low a pattern of the arabic numeral 8, with an occasional
rotation of the lap.

(c) Continue the lapping operation until a defi-
nite drag is felt. This is an indication that the lap is
cutting the entire surface of the frxed spline boss. At this
point, lapping should be discontinued and the fixed
spline boss washed oft carefully with dry cleaning
solvent, Federal Speciûcation No. P-S-661.

(d) Cbeck the surface of the ûxed spline boss for
flatness. First rub the smooth face of the lap illusrated
in (B), figure 106 with a very thin, uniform coat¡ng of

LAPPING BLOCK

RESTRICTED
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Fígure lO7-Løppíng the Fíxed Spline Boss
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TO SET AN ORIGINAL BASIC OR
LOW BLADE ANGIE

(FOß ß,cHI H/4ND 8¿ADE ONI.Y)

l. Select desired low blade angle from lell hand column.

2. ln right hand column opposile the des¡red a¡gle note looth
numb¿r.of lorque piston l0 bo aligned w¡lh ¡ndex mark on end
0l cyltndgr.

3. lnsert piston inl0 cyl¡nder ¿l¡gning lhe selected pislon t00lh
number with the ¡ndex mark on end of cylinder.

4. tlsing the indicalor t00l over ths hub turn cylinder so ooinler of
tool aligns approximately wilh dssired Iow anEle. C0mplele
assembly of torque un¡t and blads.

5. Msasure low blade angle ât 42'station.
6. lf, upon measuremenl, dosirsd lotv angls is not oblainsd, count

the numbor of spaces ¡n the left hand column l¡om lhs desired
low engle to t¡e actuâl measured angle.

7, To obtain the correct tooth number lo be aligned with the index
mark 0n end ol cylinder, use righl hand column and counl an
equal number of spaces in opD¡sito direction from the l(þlh
number used in step 2. Repeat steps 3, 4, and 5.

EXAMPTE
To Sel o low Blode Angle of 24.4'
l, Refer to 24.4'¡n the lelt hand cotumn,

2. ln the right hand column oppos¡te 24.40, note tooth number 38,

3. Enter píston in cylinder wilh looth numbor 38 aligned w¡lh index
mark on end ol cylinder. Complete tho essembly of lorque unit
and blado.

4. The actual me¿sured low blade ¿nglo is found to be 23.7'. This
is 3 spacos above (up lhe column from) the 24.4'des¡red.

5. Count 3 spaces in ths right hand column in ths opoos¡le direc.
tion (down the column) from looth number 38, which Bives toolh
number 23 as rorrect tooth for 24,4o.r-_ffi
/l'l"l*l-l-l I l"l'11*g-l-l I l1\
) lql ql cl cl "ìlÊl el qlçJ¡,| ql-l cl ql qhl 

"i /W
TO CHANGE tOW BIADE ANGI.E

EXAMPTE
Suppore blode angle lr lo be changed l¡om 24.4"
lo 28"
l. Low a¡gle meas¡,red at 42' slatig'l is 24.4'.

2. Suppose piston toolh l{0. 18 is found lo be âligned w¡th marl on
ond of cyl¡nde¡.

3. Locate sctual measurod an8le in left hand column and corre-
sponding looth number ¡n rìght hand column; ¡n lh¡s câse low
ãngle 24,4o and tooth number 38.

4. Count ths spaces lo actual looth number found in step 2, ¡n this
case 4 spâces down the column to looth numbcr 18.

5. Loc¿te the desirod angle ln left hand column and coresponding
toolh number ín rißht hand column; in this câse 28'and tooth
number 7.

6, Count'the same numbor of spaces in the såme direction as in
st€p 4 to l¡nd correct looth numb¿¡; ¡n this case 4 spaces down
the column to tooth number 31,

7. Complel€
a¡81e,

clcô cl
cr

(v|:l 6 a\tl

o
!

ar

ttl €
Iitd
..1 c{

o
h
6{

€
c<

assombly ol torque un¡t and blade; recheck low blade

tó.o 42
ró.3 37
ló.5 32
16.7 27
t7.o 22
17,2-îî/

-1ñ
t7-17

17,9 2
t 8.t 4l

3ó
3l

t 8.8 26
t9.t 2l

tó
t9.5 ll
t9.8 ó
20.o t
20,2 40
20.5 35
20:7 30
zo.9 25
21,2 2('
21.4 t5

to
5

22.1- 44
22,3 39
22,6 34
22,8 29
23.O 24
23.3 t9
23.5 I4
23.7 I

4
43

24,' 38
24.7 33
24,9 28
25.t 23
25.4 l8
25.6 t3
25.8 I
2ó.r 3
26,3 4Z
26.t 37

32
27.O 27
27.3
27.5 l7
27.7 t2
28.O 7
28.2 2
28,4 4l
24,7 3ó
24,9 3l
I9.t 26
29.4 2l

ló
tt

30.1 6
30.3 I
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Prussian blue. Rub this suriace of the lap over the fixed
spline boss. High spots on the boss will be indicated by
the bluing.

fe) Continue the lapping operadon onl,y until
the bluing check indicates a true flat surface on the
fixed spline boss. Only a rninimum amount of material
should be removed.

CAUTION
Do not apply additional lapping compound
during the entire lapping operation. If the lap
seems to.become dry, add a few drops of kero-
sene to the grooved surfaces of the laps.

(Í) To prevent any of the lapping compound
from remaining in the hubs, à thorough cleaning opera-
tion should be performed after lapping. IJse an approved
solúent. Give particular attention to flushing the oil
transfer holes.

5. REASSEMBTY.

¿. ,{SSEMBLY Of THE HUBS ÅND BL,{.DES.
(1) ,tssemble the torque units as follows:

(ø) Place the preload bearing shim over the boss
of the socket. Be sure that the shim is returned to its
proper sochet. Check it for the socket number.

Note
Each preload bearíng shim is stamped with
the socket number in which it was ttted. Do
not mix the preload bearing shims, as these are
used to properly mesh the blade gears wÍth the
master gear and therefore rnust be returned to
their proper socket.

- .:'-

''l:.r::;.",.
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Figure 108-lnsrolling Prelood Beoring



(b) Place the blade gear over the boss in the
blade socket The teeth of the blade gear must face the
front of the hub.

(c) Place the preload bearing on the boss in the
blade socket The side narked "CRÄNKSHAFT SIDE"
must go toward the blade gear. (See figøre I08.) The pre-

Fìgvre l09-lnslolling New Fixed Spline Gosket

Section Vl
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load bearing is designed to take the thrust load in only
one direction.

(d) Install a new 6xed spline gasket on the ûxed
spline. (See figare 109.)

(¿) Install the fixed spline. The spline is marked
with its proper socket qumber.

(Í) Install the fixed spline bolt lock aligning the
dowels in the lock with the holes in the 6xed spline.

(g) Install the 6xed spline bolt and Éxed spline
bolt washer. Åpply a thin coat of anti-seize compound,
Specification ÂN-C-53, to rhe fixed spline bolt washer
and threads of the 6xed splinebolt. (See figure 110.)lJæ
a torque wrench and tighten the fixed spline bolt to be-
tween 220-225 foot-pounds. (See figarc 111.)

CAUTION

Check the blade gear for freedom of move-
ment while tightening the ûxed spline bolt.

(b) I.æk the úxed spline bolt. Bend the tang
which aligns with the castellation in the bolt. Be sure
the tang fits into the notch on the fixed.sptine bolt.

Fígure llI-TíghlenÍng Fíxed Splíne Bolf

l.2OO-22, foot-pounds
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Fígure I I O-Applyìng Antì-seìze to Fìxed SplÍne
Bolf ffrreods
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Figwe I l2-Lub¡ìcoting fñe Fíxed Splíne
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Fígure I lLlnstslling New "O" Rìng Goskel

1.
Fîgwe I I 4-lnstalling Torque Unir Seol ond Wosl¡er

44 RESTRICTED

(ì) Lwbricate the 6xed spline. Use speciñed regu-
lator fluid. (See figarc 112.)

(ì) lnstall a new "O" ring gasket in the groove
on the outside of the torque cylinder. (See figøre 113,)

(þ) Lubticate the internal splines of the torque
cylinder. Use the speciûed regulator fluid.

(l) Install the seal retaining washer and the
torque unit seal in the torque cylioder. (See figure 174,)

(n) lnstall the torque cylinder. (See figue 115.)

Fìgure I lS-lnsrollíng Torqve Cylìnder

l. .{,ligning Toot 2. Install Screws

Fígvre I ló-lnsìollíng Píston Transíe¡ PockÍng

Snap Ring 2. Transfer Packing Gland
3. T¡ansferPacking



(n) Attach the torque cylinder to blade gear.
,{,lign the dowel holes with the atigning tool or Va inch
O.D. rod. Install rhe screws in the blade gear and rorque
cylinder.

(o) Assemble the piston as follows:
I. Install a new piston uansfer packing in the

piston head. (See figøre 116.)

2. Install and tighten the piston transfer pack-
ing gland. Turn uniil the gland .õrrt"cts the pac-king.
Turn an additional 30 to 60 degrees until a locking slot
in the gland is aligned with a slor in the piston. Do not
rurn less than 30 degrees, nor more than 60 degrees.

i. Install the piston rransfer gland snap ring.
4. Install a new rorque unit seal on the piston

head.

J. Screw the piston head into the piston ckirt
until the locking holes align. (See figøre 1.12,¡ gs¡i^1

Fîgwe ll7-lns¡allÍng Piston Heod

..1rt*'**'r*'
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numbers on the head and skirt must be the same. Insert
the piston pin. (See frgøre 118.)

(p) lndex the torque piston to the torque cylin-
der as follows:

Note
If a new piston is to be installed, or if the
speci6ed low blade angle is to be changed,
index the piston to the cylinder as directed in
table I. This information is included in a decal.
comania which is placed on the exterior of
torque cylinders.

Fìgure I l9-ltloríng Reference Numbers on Písron Heod

Fígure l20-lndexing PÍslon and Cylìnder
1. Iodex Mark on Cylinder 2. Iodicator Tool
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l. Each piston Íiust be returned to its proper
hub socket. Note the reference numbers stamped on the
piston head. (See figare 1L9.)

2, Align the proper piston tooth with the
cylinder index mark. Insert the piston until ir is iust
flush with the cylinder.

Note
nr this position the piston has not yer engaged
the 6xed spline. Therefore, the piston and cyl-
inder may be rotated freely.

3. Place the indicator rool over the hub. Turn
the cylinder and piston so that the pointer of the indi-
cator aligns approximatety with the speci6ed low blade
angle. ^A,ngles 2Oo, 25o, and 30" are marked on the cyl-
inder. lS¿e figue 120.)

4. Engage the piston with the ûxed spline by
pushing inward on the piston. Recheck indexing by

installing cylinder head retaining soap ring, tåen pull-
ing piston out against ring to check index number. Re-
move snap ring after checking.

(q) lnstall a new torque unit seal on the cylinder
head and secure with snap ring.

(r) Install the torque cylinder hea&. (See figare
121.)

f¡) Install the head retaining snap ring. (,9ee

figue 122,) Pull the cylinder head out against the snap
ring.

CAUTION
Make certain the snap ring is installed in the
gfoove.

(t) lnstal|. the cylinder head retair¡er on the
cylinder head. (See figøre 123,)

(a) Tighten the cylínder head retainer bolt.
Safety with .032-inch safety wire.

Fìgure 123-lnstqllìng Torque Cylìndet Head
Retoiner

Fígurc 124-lnstollìng Blade Retoining Nul Seol
5príngs
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Figure l2l-lnstqlling Forque Cylìnder Head

Fìgure l22lnstqllìng forgue Cylìnder Heod
Retoining Snop Ring
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(2) Assemble the blades as follows:
(a) InstaLL the two springs into the blade retain-

ing nut seal. (See figure 124,)
(b) lnstall the seal into the blade retaining nut,

entering the closed end of the seal first.
(c) Install the blade retaining nut snap ring

which holds the seal in place. (See figare 125.)

ld) Slide the blade retaining nut on the root of
rhe blade with the castellations towards the tip. Use a

light film of engine oil on the blade rq)t so that the
grease seal of the nut will slide easily.

le) Grease the stack beàrings, using specifred hub
grease. (See lubrication chart, section Y, parcgraph 4.)

ff) Slide the stack bearings over the root of the
blade. The outer race of the bearings goes rcward the
blade retaining nut, and the inner race goes toward the
blade nut. (See figure 126,)

CAUTION

These sets of bearings which are identifred by
individually marking each bearing with a

serial number followed by a dash number
(example, 4430-l) are ground and matched.
These are not interchangeable individually
and must be used as an assembly and in the
proper order. (No. I installed frrsr; No. 2 in.
stalled nexr, and No. 3 installed last.) Those
sets of bearings which are idenrifred individu-
ally by marking the serial numbers only (exam-
ple, 4520) are inrerchangeable in position
within a ser. In both types the stack bearing
assembly may be interchanged with another
stack bearing assembly.

(g) Spread a thin coat of anti-seize compound,
Specifrcation No. .A,N-C-53, on the blade threads.

(b) Screw the blade nur on the blade threads
until the locking holes align. Møke certøìn tbe serìøl
nunøber of tbe nut ìs tbe stt rze t s tbe seriøl nurnber ol
the blade,Tbe nuts .tre ûo, ìøterchøngeøble øød etttuno,
be reþlaced, sepørøtely,

Fìgure 125-lnslallìng Blade Retoiníng Nut Seol
Snop Ring

Section Vl
Porogroph 5

fi) Screw the blade nur lock into the nut until
it bottoms, then back it out until rhe cotter pin hole
lines up with the slot.

(.j) Satety the lock with a coter pin. The head of
the cotter pin should be toward the leading edge of the
propeller blade.

(3) Install the blades as follows:
(ø) Lubricate the threads of the hub socket with

regulator fluid.
(b) lnsen the blade in the hub socket, and en.

gage the dowels in rhe rorque cylinder. Keep the bear.
ings tight against the.blade nur.

(c) Apply a thin coar of anri.seize cornpound,
Specifrcation No. ÂN-C-53, to the blade retaining nut.
threads and to the threads of the hub socket. (See figure
127,)

(d) Start the blade retaining nut in the hub
socket threads and turn the nut until snug.

. cAuTroN
Make certain the blade dowels are engaged in
the torque cylinder and blade gear before
tightening the nut. One dowel is offset in rela-
tion to spacing of other dowels.

Fìgure 126-Blade BeorÍngs and Blade Refention
1. Blade Retaining Nut 6. Blade Bearing, Inner
2. Blade Retaining Nut Race

Seal 7. Blade Nut
3. Seal Springs 8. Blade Nut Lock
4. Snap Ring 9. Blade Dowel
5. Blade Bearings, Outer

Race
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Fìgure 127-Applying Änli.seize to Blode
ReloinínE Nut

(e) Insert a 4-foot bar into the blade retaining
nur wrench and tighten the blade retaining nut, apply-
ing 350-400 foot-pounds torque.

(l) Replace the blade retaining nut lock, in the
proper castellation and safety.

(g) Replace the balance weights in proper loca-
tions and safety.

CAUTION

Provide a .003-inch minimum clearance be-
tween the balance weights and the blade shank.

(4) Check the angles of the blades as follows:
(ø) Turn the blades to low angle.

. (b),Check the angle of each blade at the 42-inch
statroo.

Note
The 42-inch station is determined as follo¡¡¡s:
Each blade has a cross mark etched on the
thrust side near the tip. Near the cross mark is
etched a number. Subtracting 42 from this
etched number will give the distance in inches
to be measured inboard from the cross mark to
determine the point at which the angle of the
propeller blade will be checked. This is com-
monly referred to as the 42-inch station. For
example, the number of A2O-L56-24M blades
at the cross mark is 65. Subtractiog 42 from 65
equals 23. Measure 23 inches inboard from the
cross mark to locare the 42-inch station. This
particular model propeller has a hub and
blades of such design that this point known as

the 42-inch station is acrually 42 inches from
the center of the hub. Other models incorporat-
ing this same blade design but a different hub
design may have the blade angle checking
point at a different distance from the cenrer of
the hub, but the distance from the cross mark
will always be the same on all blades of the
same design.

(c) Compare the angles of all blades. The low
blade angle of all blades musr be within .2 degree of
the specifred low blade angle. To correcr for more than
.2 degree variation, the torque piston must be reindexed
to the torque cylinder splines. Refer to table I to deter.

mine the piston tooth which must be indexed at the
mark on the torque cylinder.

(5) Rotate each propeller blade until it is on the
low blade angle stop.

(6) Install the front cone, snap ring and shaft nut
as follows:

(ø) Apply a coating of anti-seize compound,
Specifrcation No. AN-C-53 to the groove in the front
cone halves.

(b) Place the halves of the front cone on the
propeller shaft nut. Be certain that the serial numbers
on each of the halves are the same. (See figøre 128,)

(c) Install the propeller shaft nut and front cone.
(See f.gure 129,)

(d) Install the master gear assembly and the
master gear shim. (See figøre 130J ff the shim is lost,
replace with one of .040 inch thickness. If damaged, re-
place with one of the same thickness,

Fìgure 128,-Malchìng Front Cone Holves
l. These Numbers Must Match
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Fìgure t30-lnsfolling Âlosfer Gea¡ ønd Shîm

Fîgure I3I-lnstollíng Seol on rtlqsler Geor
Reloíníng Plofe
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fe) Install a new seal on the master gear retain-
ing plate. (See figure 131,)

(l) Install the master gear retaining plate. (See

figare 132.)

(g) Install the bolts and washers holding the
master gear retaining plate in place and safery.

(7) Recheclc the blade angles. Angles for the blades
in any one hub should not vary more than plus or minus
.2 degree from the designed basic angle, and the allow.
able angle variation betwéen any rwo blades in a given
hub is .2 degree. For proper procedure ro arrive at speci-
fied minimum blade angle, refer to table I.

Note
It is impossible to further correcr any error in
blade angle because the blade gear becomes an
integral part of the blade when the blade
dowels are inserred in the dowel holes in the
blade gear and cylinder. All blades musr be
turned to the minimum blade angle before
installing the master gear, and each blade will
assume an angle determined by the meshing of
the teeth of the master gear with the teeth of
the blade gear. Manufacturing tolerances bring
this to within .2 degree angle among all blades
on a propeller. If the blade gear of any blade
should be turned one rooth away from the
minimum angle before installing rhe master
gear, the angle of that blade will deviate ap.
proximately 9 degrees from the established
minimum angle. It is obvious, therefore, that
no corrections can be made for any one blade
in relation ro rhe other blades by reindexing
that blade when the masrer gear is installed.
If an error of 9 degrees is encountered in a
blade, remove the master gear and make cer-
tain that all blades are rurned to minimum
angle.
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å. ASSEMBLY OF THE REGULATOR.
(1) Install the housing bearing as follows:

. (a) Install the ball-loaded housing seal spring in
the housing seal. (See figu.re 133,)

(b) Install the housing seal and washer in the
housing with the spring side of the seal up. (See figure
134,) "

lc) Install the housing bearing. (See figare 135.)

(d) Ínstall the bearing retention plates and safery
the screws with .032-inch safery wíre. (See figu.re 136,)

(2) Install the governor asfollows: (See figure 137,)

(ø) lnstall the gçvççço.r filte¡ gaEket..Ihe convex
side must go toward the i¡ôiérnöï börly. Note that the
oil ports are slightly offset frorn the bolt holes. Care
must be taken to install these parts so that the oil pas-
sages mate propedy.

(b) lnstall the governor so that the shoe extends
toward the center of the regulator housing. Align the
hole in the governor with the dowel in the housing.
Install the governor rnounting bolts and washers.

torque.
the goveriror piston for freedom of movement, by com-
pressing and releasing the governor lever using the
fingers only.

(3) Install the pressure control valve as follows:
(ø) lnstall new "O" ring packings in the pres-

sure control valve body.
(b) lnstall the pressure control valve, aligning

rhe hole in the valve body with the dowel in the hous-
ing. (See figare 138,) Tighten and safety the pressure
conuol valve mounting bolts using .032-inch safety
wire.

(4) Install the pump as follows:
(a) lnstall a nev/ pump seal in the recess in the

regulator housing.

Fìgure I 37-lnsìallìng the Governo¡

Fìgure t 38-lnstollìng |he Pressure Confrol Vqlve

*5F"
FÍgure 134-lnstalling Housing Seol ond Washer

Fìgure I 3S-lnstqlling Housing Bearíng

Fìgure I 36-Installíng Housîng Beoring Relention
Plote

50 RESTRICTED



lå) Install the pump into the housing so that the
dowel hole in the flange of the pump mates with the
locating dowel pin in the housing. (See fi.gare 139.) Do
not bdmmer ot purnp ot gea.r.

(c) Tighten the pump bolts evenly and safety
with .032-inch brass safety wire.

(5) Reassemble and install the external filter as

follows:

F ìg vre I 39-l nstallì ng the P u m p

Fig u re I 4O-l nstallí n g t he F i lter

Section Vl
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(a) lnstall a new "O" ring gasket in the groove
of the ûlter cap.

(b) lnstall a new seal on the frlter cartridge, and
enier the large end of the spring in the recess of the car'
tridge.

(c) Insrall the filter carridge in the cap with the
spring facing inward.

(d.) lostalL the ñlter snap ring.
f¿) Install the filter assembly in the housin g. (See

figarc 140.) Safety with .032-inch safery wire.
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(6) Assemble control ring the pump power
gear assembly as

(ø) l¡stall the control ring on the pump power
gear with the notation "GEAR SIDE" toward the gear.
(See figare 141,)

(b) Insert the stop pins in the control ring and
through the pump pov/er gear. (See figare 142,)

(c) l¡stallnew "C" washers in the grooves at the
ends of the stop pins. (See figare 143,)

(7) Lubricate the housing seal and housing bearing
with regulator fluid.

(8) Install the pump power gear assembly into the
housing. First slide the regulator control ring over the
shoe of the governor. Then move the pump power gear
assembly until it aligns with the housing bearing. Lower
the pump power gear in place, meshing the teeth of the
gear with the pump drive gear. Press the gear down
with a twisting motion, making certain the seal is up
over the gear and the gear is against the housing washer.
(See figure 144.)

(9) Insert the cord seal in the groove of the regu-
lator housing. Cut the seal 7e inch longer than necessary.
Butt the two ends of the seal together, then work the
rest of the seal firmly into the groove. (See figure 145.)

(10) Install the cover seal spring in the regulator
cover seal, then install the cover seal in the regulator
cover with the metal side facing the cover. (See figare
146.)

(11) Install the regulator cover bearing. (See figure
117,) Tighten the cover bearing mounting screws and
safery,

Figure 146-lnslalling Cover Seol

Figure I 47 
-l 

nsîallí ng Cov e r Beorin g
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(12) Lubricate the cover bearing and seal with
regulator fluid, then place the regulator cover over rhe
housing. (See figure 148,) Alìgn the dowels of the cover
with the dowel holes in the housing.

(13) Using n"* .r.r,, and washers, install the cover
mounting bolts, which hold the regulator cover and
housing together, but which do not ¡etain the spinner
bulkhead to the regulator. (See figue f49.) The nuts
have fiber inserts and do not require the use of safety
wire.

(14) Install the âdapter gasket on rhe pump pov/er
gear assembly. (See figare 150,)

(15) Assemble and install the adapter ring as fol-
lows:

new cupwasher inm place over the spring with the lip
of the washer facing inward. Make certain the washer
is installed evenly so rhar the edge of the washer is
flush with the face of the adapter ring. (See figue 151,j

Se.l GXav

(ø) Place a sealn{af rfaihet and a spring in each
of the control sc¡ew holes in the order named. Tap a

Ð

Fþure 149-lnstall Regulotor Cover Bofts, Whìch Do
Nof Refoín Bulkhead

Fígwe l5l-Assembþ of Adapter Ring
l. Seal 3. Spring
2. Vasher 4. CupVasher

Fígure I S2-Installing Adopter Ring

DO NO
INSTALL
THESE
BOLTS

Fìgwe I 5O-lnsfqlling Adapter Gqsket
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(16) Install the adapter riog assembly over the
adapter gasket. (See figøre 152,)

(17) Install the control screws as follows:
(a) P[ace one control screw washer on each con-

trol screw.

(b) Insert the three control screws and washers
into tt¡þ adapier ring , (See figare 153,)

(c) Using the control scres.wlench, turn all con-
trol screws their full travel clockwíse. (See figøre 154,)

(18) Install the control lever, indexing tooth No.
32 at the index mark on rhe adapter ring. (See figare
1t,.)

(19) Install the adapter plate (ûgure 156), and in-
stall and safety the adapter plate bolts.

(20) Install the spinner bulkhead aligning the reg-

F ìgure I 54-T ìghtening Control Screws

ulator dowels with the dowel holes in the bulkhead. lSee
figare 157.) Install the cover mounting bolts, washers
and nuts. The nuts have fiber inserts and do not require
the use of safety wire.

Fîgure I SÇlnslollìng Adapler Plate

Fìgure I S7-lnstollíng Spinner Bulkheo,d

54

Fìgwe 1S5-lndexíng Çonlrol Lever
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c. INSTALLATION OF THE REGULATOR.
(1) Remove the masking tape frorn the hub trans.

fer ports and install new transfer ssals in the hub. l,See
figare 158,)

(2) Remove rhe masking tape from rhe regularor
transfer porrs. Assemble the regulator on the propeller
hub. (,Søe figure 159.) The dowel in the regulator hous-
ing must align with the dowel hole in the hub.

(3) Apply anti-seize compound, SpeciÊcation No.
AN-C-53, on the nut and srart the nut by hand, turning
counterclockwise. Tbe regalator mat bøs a left-bønd,
tbread. Tighten the nut with the regulator nur wrench
anda 4-foot bar. Tighten to 500.600 foot-pounds rorque,
using hands only on the bar. Do not strike bar with
ha¡nmer or mallet.

(4) Check the clearance berween the regulator
housing and the hub. It should not be possible to insert
a .002-inch feeler at any point.
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I. PROPEILER BATANCING.

ø. STá,TIC B.A,LANCING PROCEDURE.
(1) Remove the regulato! as dírecred in section

VI, paragraph 3. ø,

(2) Disassemble and thoroughly clean the hub as

directed in section VI, paragraph 3. c.

(3) Replace the torque units.
(4) Replace the blades.
(5) Install the balancing adapter.
(6) Install the masrer gear and masrer gear retain-

ing plate.
(7) Check the blades for their minimum angle.

Allowable variation between any rwo blades with
master gear installed is .2 degree.

(8) Set the blades at approximarely the intermedi-
ate angle berween minirnum and maximum blade
angles.

(9) Insert the arbo¡ and carefully lower the pro.
peller on the brass stops of the balancing ways. (See fig-
ure 160.)

(10) Rotate the arbor until ir is squarely against
the stops at the opposite end of the ways. (See figøre
161.)

(11) Rorate the arbor back until it reaches the
center of rhe knife edges.

F ígw e | 6O-Low e îÍn g Propeller on Bolonci ng W oy s
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(12) Rotate the propeller then stop it with two
blades in the horizontal position. Note the Jnovement
of the propeller, as the lightest blade will seek the high-
est poinc (See figarc 162.)

Fígwe lól-Alignìng Propeller wilh Boldncing Woys

'¡

F ìgure I 62-Baloncing Propeller Horizontolly
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(13) Place the remaining blades in a horizontal
position, noting the movement of the propeller to de-
termine the light or heavy blade.

(14) Add balance weights with the screv/s to the
castellations in the blade retaining nut of the light
blade (or blades) until the propeller shows little tend.
ency to rotate.

(15) If sufficient weight cannot be added by means
of balance weights, proceed as follows:

(ø) Using maslcing or other light tape, attach
sufficient blade balance washers to the light blade or
blades at a point which corresponds to the position of
the balance cup until the propeller shows little tendency
to rotate. (See figu.re 1(¡3) Position rhese weights as fol-
lows: model A6425-F1,3\/z inçhes from the end of the
hub socket; model A6425-ß2, 21./¿* inches from the end
of the hub socket.

(b) Vlhen this portion of the operarion is com-
plete, use slings and hoist to lift the propeller from the
balancing ways.

(c) Return the propeller ro rhe surface table and,
removing the necessary blades, install the balance wash-
ers in the balancing cup as required to equal the weight
added externally during the balance check.

(d) Replace the blades in the hub and insrall the
blade locks in the same position.

fe) Set the blades approximately at the mid-
point between the minimum and the rnaximum blade
angles.

(g) Replace the adapter and arbo¡ and set the
propeller again on the ways of the balancing srand,
squaring the arbor with the knife edge stops.

WEIGHT
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(16) Test for propeller balance as directed in para-
graph b of this section.

å. TESTING FOR STATIC PROPELLER
BAL,A.NCE.

Note
A simple test which can be used to determine
wherher or not propellers are in satisfactory
static balance requires a piece of metal weigh-
ing Yto of one ounce. A United States copper
penny is suggested sii.rce it is approximately
l/to of an ounce in weight. This test eliminates
the necessity of balancing the propeller to a
standstill.

(1) Attach ìhe weight to rhe propeller blade by
a small strip of adhesive or masking tape. The radius
at which the weight should be attached is 35 inches.

(2) Each blade should be tested, one after anorher,
and in each test they should move in the dire'ction indi-
cated in frgure L64. If the propeller does not move in
the directions indicated for the various positions illus-
trated in frgure 164, add or rernove balance weights
from the blade retaining nut until application of the
test weight to any one blade will cause it to move in
the direction indicated in the figure.

c, SUSPENSION METHOD OF PROPILLER
BALANCING.

(1) GENERAL.
(ø) Where knife edge equipment is not avail-

able, the propeller suspension method of balancing
makes possible accurate correction of propeller unbal-
ance. All the equipment reqüired to conduct this type
of balancing is supplied in a kit. The kit contains front
and rear cone adapters, a suspension shaft and cable
assembly, top and bottom nuts, spacers and a wrench.
(See figrøe 165.) This kit is designated as AAE 8042-
.3Á'100.

(2) PROCEDURE.

(ø) Remove the regulator. (Refer to section VI,
pangraph3,ø.)

få) Disassemble and thoroughly clean the hub as

directed in section VI, paragraph 3. c,

(c) Replace the torque units and blades.

(d) Check the blades for proper indexing at low
angle. Allowable variation between any two blades is
.2 degree.

(e) Remove the balancer shaft from the kit and
wipe excess oil from the balancer parts. Add a spacer
and the No. 60 front cone adapter to the suspension
balancer shaft. The letter "F" is stamped on the face
of the front cone adapter.

(l) Adjust the top nut of the balanter until the
distance from the face of the front cone adapter to the
base of the balancer shaft is 93/< inches. (See figure 166,)
This is done to properly locate the pivot point just above
the center of. gravity,
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(i) Make certain all blades ate at a low angle.
(Ë) Install the master gear, shim, and the masrer

gear retaining plate.

fl) Set the blades at approximately the inter-
mediate angle berween minimum and maximum blade
angle.

(m) Using a hoist, suspend the propeller hori-
zontally from the ring at the end of the balancer cable.

(ø) Observe the position of the disc-at the top
of the balancer shaft in relation to the ring. If any part
of the ring is visible, the propeller is heavy on the side
where the ring shows. (See figare 169.)

CAUTION

Keep propeller from circulating air.

(o) Attach balance weights to the castellations in
the blade retaining nur on the light blade. Observe rhe
position of the disc over the ring. Continue adding or
removing balance weights on rhe light blade (or blades)
until balance is obtained'. (See figare 170,)

(p) lf the propeller cannor be balanced by the
addition of balance weights, add balance washers on the
blade root ar the position provided for the balance
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Figure I 66-Adiusfing Suspension Eoloncer

l8l) Insert the balancer (with the top nut, spacer,
and front cone adapter installed), through the propeller
hub. lSee figure 167.)

(b) lnstall the No. 60 rql cone adapter, a spacer
and the bottom nur on the balancer shaft from the in-
board side of the propeller. The letter "R" is stamped
on the face of the reâr cone adapter.

(l) Tighten the bottom nut with the special
wrench supplied with the balancing kit. (Sere figure 168,)

CAUTION
lZhen tightening the bottom nut, ir is not
necessary to exert a pressure of more than 15
pounds. Pressures greater than this may dam-
age the cone adapter edges.

RESTRICTED
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Section Vll
Porogrophs I-2

Fîgure I 68-lnstqlling Suspension Boloncer

washers inside the blade. This distance on model
A6425-El is 3Vz inches from the hub socket; on model
A6425-82 this distance is23/< inches from the hub socket.
Remove the light blade. Install the necessary number of
washers in the balance cup as required. Replace the
blade in the hub and recheck the propeller balance, fol-
lowing the above steps.

(q) Tigfuen and safety the balance weights and
the blade retaining nut locks with .032 inch safety wire.

. cAuiloN
Provide a.003 inch minimum between the bal-
ance weights and the blade shank.

2. CHECKING THE BTADE TRACK.

ø. Place the propeller on an accurate surface table
with the center line of the blade over the cenrer line of
the table.

b, Turn the blades to their minimum, blade angle.
c. Measure the distance from the table to the center

line of each tip. (See figure 171.)

Figure I 7O-P ropeller Bolonced
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F ìgure I 69-P r opeller Unbolonced
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Sectlon Vll

Porogrophs 2-3

Note
.{.llowable variation of the blades is plus or
minus llo inch from perfect track.

3. CHECKING THE BTADE ANGIE.
a. Place the propeller on a surface table with the

thrust face of the propeller blade toward the table and
the center lÍne of the blade over rhe center line of the
table.

å. Turn the blades to thei¡ minimum angle, and using
a blade angle protractor and blade template, fneasure
the angle between the thrust face of the blades and the
surface at the 42-inch station, (See figare 172.)

Note
Locate the 42-inch station as directed in section
VI, paragraph 5. a, (4).

c. Compare the angles of all blades. Á.ngles for the
blades in any one hub should nor vary more than plus
or minus .2 degree from the desired basic angle and the
allowable angle variation berween any ftvo blades in a

given hub is .2 degree. For proper indexing procedure
to a¡rive at specited minimum blade angles, refer ro
section VI, paragraph 5, c, (I) (þ),

Fìgvre 172-CheckÍng Elode Angle

'1
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sECflO]r Ylil
ITIÎRODUCflOII 10 PARÎS CATALOG

1. This parts catalog lists and describes the parts for ¡nodels A642S.EL and A64Z3-ß2

propellers, manufactured by Aeroproducts DivÍsion of General Motors Corporation,

Dayton, Ohio.

2. These propellers have been arranged in major assemblies whích are broken down

into subasse¡nblies and individual parts.

3. The illustrations in Section IX assist in the identiûcation of service parts. These

various illustrations show the typical construction of important assemblies, and

indicate the Index Number under which these pars may be located Í" ,h.u Group

Assembly Parts List. Part nurnbers and descríþtions rnay be secured by referring to

the Figure and Index Number columns in the parts lists. Tbe ìnder namber ìs to

be ased for öd.entìficatìon only, Tbe pørt namber ønd descríptíon rnast ølutays be

ased for ìnqaöries and ord,ers.

4. The Group Assembly Parts List, Section IX, consists of a breakdown of the

complete assembly in serviceable subassemblies and detailed parts. Each assembly

listed is directly followed by its component parrs, properly indented to show its

relationship to the assembly. The quantities specifred are those used at the location

shown, and are not necessarily the total num'uer used per accessory. Refer to the

Numerical Parts List, Section X, for the total quantiry.

5. The Numerical Parts List, Section X, lists part numbers numerícally, including
standard parts. The column "Total Quantity" indícates the total number used per

propeller.

6. The Standard Parts List, Section XI, lísts the standard parts used per propeller,

7, Service Tools, Section XII, is a cornplete list of special tools necessary to install,

disassemble, and ieassemble the propeller unit. Illustrations of the service tools

precede the tool list and will aid in the identification of tÀese tools.
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Section lX
" Group Assembly Ports List
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sECÌION IX
GROUP ASSEftIBIV PARÌg tISÌ

FI6URE
AND

INDEX
NUIIIBtN

PARl
NUMBEN NO"tENCIAÎURE

t2 3 4s 6 7

." . i:},

iiI

UNITS
PER

ASSY.

176
t76
t7,
L73-L
173-2
173-3
L73-4
t73-5
t73
173-6
t7t-7
173-8
t73-9
L73-LO
173-t1
173-r2
173-L3
173-L4
173-L5
173-16
173
173¿17
173-18
173-19
173-20
L73-21
t73-22
t7t-23
L73-24
L73-25
t73-26
173-27
173-28
173-29
t73-30
173
L73-3r
t73-32
t73-33
173-34
L73-35
173-36
173-37
L73-38
173-39
173-40
173-4L
173-42
L73-41
L73-44
173-45

6500487
6500632
6500486
65ro935
65 10003
65LLO44
F-OLr0.A
65t078t
6500382
651O7 69
65tO770
65LO82r
6500383
65tO772
6500384
6500449
65tO774
651O779
,tN6230-11
65LOO64
6500385
65tO776
651o778
6500449
65LO826
65tro45
65rO767
65rO777
65to782
6500449
651077 5

65 10780
65Lt2g8
AN960.4t6
65r1356
650001 1

65too25
Com'l
65LOO26
65LOO28
65roo2g
65tr28t
6511284
4N960-416
4.N74-5
6500727
ANzB6-l
A'N5007-60
65tO339
4,N5009.60
651O399

Seal-Torque
Sfasher-Seal

unlt. .

Propeller Assembly (46.42S.E1 )
Propeller Assembly (A6425-82)

Hub ,A.ssembly. . .. . .

1

1

I
1

4
4
4
4
4
1

5

I
4
4
4
4
4
4
4

t6
4
1

1

I
I
I
1

1

4
4
4
4
4
4
4
1

1

78
1

1

1

1

I

Hub..
Shim-Preload bearing ....¡..,
Gear-Blade...,.
Bearing-Blade preload (New Departure) (65 10004)
Gasket-Fixed spline.
Spline Assembly-Fixed.

s

Tube-Fixed spline transfer.
Lock Assembly-Fixed spline bolt.. .

T/asher-Fixed spline bolt... . ..
BoJt Assernbly-Fixed spline.

retarnlng.
Cylínder-Torque
Gasket-"O" ring hydraulic.
Screw-Blade gear.
Piston,{ssembly-Torque

Skirt-Torque piston..
Pin-Torque unit... . .

,:,,. .;1

Seal-Torque unit
Packing-Piston transfer. .. . .. . .
Gland-Piston transfe¡ packing.

Cone-Front......

Ring-Snap
Seal-Ring rype..

Head-Torque piston
Head-Torque cylinder.. .. .

Seal-Torque unit. . . 
: 

. 
... 

.

Ring-Snap, seal retaining
Ring-Snap, head retaining. .,.
Retainer-Torque cylinder head
\üØasher-Plain, for /a inch bolt. . .
Bolt-Aircraft drilled head. .

Gear Assembly-Master
Gear-Master. . . .
Ball-)4, inch diameter grade A steel (L47485,
Race-Master' gear.
Ring-Snap, external.

Shim-Masrer gear.
Plate-Mast er geat retaining.
Seal-Master gear retaining
\fasher-Plain, for 1l inch
Bolt-Aircraft drilled head, f inch x 28, 5 inch long.. ,..,,,. 12
Valve Assembly-Lubricator relief .

Ring-Snap, piston.

Fitting-Lubricator.
1

3

I
1

I
8

Nut-Propeller shaft. ,.,...
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FÍgure I 7 44lada RelentÍon Assembly

Section lX
. Group nssembly Pcrts li¡t

FIGUIE
AND

INDCX
NUMBER

PART
NUITBER NO¡IENCIATUN,E

l2 t I s'6 7

uNns
PER

AS5ì1.

174
174
L74-r
L74-l
174-2
17+-3
174-4
t74-5
174-6
174
174-7
t7ç8
174-9
174-LO
L7+LI
L74-L2
L74-r3
174-14
L7 5-
t7 5-
17 5-l
175-2
175-3
175-4
175-5
175-6
175-7
175-7
175-8
t75-g
175
175-10
t75
L75-Ll
175-t2
L7 5-r3
L75-r4
L7 5-15
175-t6
L75-t7
t7 r-r8
L75-rg

6500448
6500633
¡'20-r56-24M
A289rLO6
6510096
65roog5
,{N380-2-2
4N935-5r6
Á,N3r5-5R
6500029
65 10089
65 10090
6SLOO9r
65LOO92
3.OP-23
65tOt20
65ror74
ÁN502-8.8
6500480
6500765
65OO4g2
A116227-4
6500595
4N960-416
AN74-l r
6500726
6500665
6500688
AN74-12
4N960-416
6500304
IP-5r9G-72
650022L
212
65ro464
4N960-416L
l|.N320-4
,{,N380-2-3
6rro45r
4N960-416
65to226
Á.N960-10

Blade Retention Assembly (A6aZS-El )
Blade Retention Assembly (A6425-8 2)

4
4
I
1

6
1

I
I
I
I
I
1

2
I
I
2

I
1

I
2
I
2
2
1

1

1

4
4
I
I
1

I
I
I
I
I
I
2
2
2

Blade .A.ssembly (Á,6azS-El )
Blade Âssembly (A64zS-Ez)

Dowel.

Pin-Coner , t7(6 inch x l( ì,ncb long. .
l7asher-Loclc for s7(6 inch bolt. .

Nut-Ai¡craft, plain %r24 right hand thread.
Nut,{ssembly-Bl ade reaining.

Nu¡-Blade retaining.
Seal-Blade retaining nut.. .
Spring-Blade retaining aut seal... .. .

Ring-Snap,
Bearing-Blade (New Deparrure) (651oo93) . .

Vasher-Balance phg,.
Lock-Blade retaining nur... . . .... .. 10
Sc¡eq'-Fillisrer head 8-36 x ftinch long.. ..... 10
Regulator Assembly (4.6425-81 )
Regulator Âssembly (A6425-82)

Housing Assembly.
Packing*"O" ring hydraulic.
Valve .{.ssembly-Pressure conrrol.
I7asher-Plain for rl inch bolt. .
Bolt-,4.ircraft drilled head r/ inch x 1-18 inch long..
Gasket-Fiher screen.
Governo¡ Assembly (4,642S-E l)
Governor Âssembly (A6425-82)
Bolt-Aircraft drilled head, /a x Lí/tøi
\WasherPlain, for I inch bolt......

nch long.

Pump,{ssembly--Gear. . .

Pump-Gear (65oo39s)... . . .

(6511r53)
Gear-Pump drive.
lTasheePlain, for rl inch bolt..
Nut-Aircrút rz4 inch x 28,77(6 inch head.
Pio-Coner, !4a x 3/+ inch long.

internal.

Seal..
!ØasheePlain,for Yqisch bolt.. ¡.j¡¡¡
Bolt-Aircraft drilled head.. ..:....
!ØasheePlain for No. 1o bolt..
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Section lX
Group Assembly Pqrts List

FICURE
AND

INDEX
NUÀIBER

PART
NU¡¡BCR NOßIENCI.ATURE

t2 s 4 5 ó 7

UNITS
PEß

ASSY.

L7 5-20
L7 5-2t
175-22
17 5-23
t7 5-24
t7 5-25
L7 5-26
t7 5-27
t7 5-28
L7 5-29
L7 5-30
L75
L7 5-;31
t7 5-32
L7 5-33
t75-34
t7 5-35
17 5-36
t7 5-37
t7 5-38
175-39
t7 5-40
175-4r
t75-42
t75-43
t75-44
t75-45
17 5-46
t7 5-47
175-48
17 5-49
L75
175
t7 5-50
L7 5-5L
t7 5-52
L75
t7 5-53
t7 5-54
17 5-55
175-56
L7 5-57
17 5-5 8

L7 5-58
17 5-58
17 5-58
t7 5-59
L7 5-60
L7 5-6t
L7 5-62
175-63
t7 5-64
L76_T
176-2
176-3

,tN73.5
65LO45Z
6510447
65001 10
65Lt026
65LLO46
A.N503-10-8
6511028
65t0283
65tO453
65.tO428
6500543
65rO453
65tO48L
6510324
65t045t
65tLLO4
6500553
6510227
65rOL67
6510449
6510285
65tt3t7
6500t49
651O398
AN5o3-r0.8
65t0448
6500r09
65 10385
65LOO35
65roo34
6500139
6500203
65LO45t
6500145
6510337
6500204
4N6230-1
651O342
6510379
65 10300
65to347
6510477
6510478
65to479
65 10480
Á.N74.14
A.N503.8-4
AN74-13
,tN960-416
.{N365-428
65 1003 I
AN5oo8-60
65LO247
65to352

control

Bolt-Aircraft drilled head, 10-3 z x 6/e inch long.
TØasher-Regulator.
Seal-Housiog...

2
1

1

I
1

9
9
1

1

3

3
1

3

3
3

3
1

I
t
3

1

1

I
I
1

10
1

.1
I
1

1

1

1

I
1

1

I
1

1

I
A.R
AR
ÂR
.tR
AR
ÂR

6
3

24
48

Spring Assembly-Housing
Bearing-Housing.

seal

Plate-Beariog retention. . . . .

Screw-Drilled fillister head, 1O-2 4 * Yz inch long.
Gear-PumP Power.
Ring-Regulator
\ü7'asher-Pinion
Scres¡ and Pinion-Control..... .
Ring Assembly-Adapter. . . . .

lVasher-Pinion thrust
Spring-Seal.. . ..
rVasher-Spring retainiog cup

thrust.

Seal..
Ring-Adapter.
Valve Ässembly-Pressure relief .

Control-Gear and Lever.

Cove¡ Assembly-regulator.
Bearing-Covet..
Screw-Drilled fillister head, 1O-2 4 * Yz inch long. . .. . .
Seal-High speed cover.,
Spring Assembly-Cover seal. . .
Seal-Cord
$Øasher-Filler cap.
Plug-Filler.. . . .
Filter Assembly-Oil.

Screen Assembly..

Insert-Reaf cone
Spacer-Engine nose stud. . .. .. . . .

Seal..

Cone-Rear

Cartridge.
Spririg-Oil filter.

Cap Assembly.........
Gasket-"O" ring hydraulic.
Cap-Oil filter..

Ring-Snap, pil filter.
tVeight-Regulator balance. . . . ..
Veight-Regulator balance.
Bolt-Balance
Bolt-Balance
Bolt-Balance
Bolt-Balance
Bolt-Âircraft drilled head, ft x lrÁ, inch long.
Screw-D¡illed fillister head g-32 x Ll inch long..
Bolt-,tircraft drilled head, rl inch x 28, LrÁ inch long.
rW'asher-Plain, for L/a inch bolt. .

Nut-Self-locking for tÁ, inch x 28 bolt, V¡6 inch head
Nut-Regulator

24
I
I
1

2
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Section lX
" Group Assembly Pqrts [ist

FIGURE
AND

INDEX
NUI'IBER

PAß1
NUÀTBER

NOÈTENCIAÏURE

t2 3 4 5 ó 7

UNITS
PER

ASSY.

176
t76-4
L7ç5
176:-6
t76-7
176-8
t76-9
t76
176
r76-10
L76-LL
t76-L2
t76-t3
t76-t4
176-15
t76*t6
t76
176-17
176-18
L76-t9
t76-20
t76-2t
L7ç22

6500106
65LO3t6
6500064
.å,N380.2-5
65t:o404
65t1403
.{N960-416
6500609
6500199
6500182
651O524
6500194
,{N502-lo-r6
.AN510-10-14
,{N960-10
6510326
6500676
6500 18 I
6500677
65to326
65tO4Lr
,{'N310-4
Á'N380.2-2

Block Assembly-Adapter,
Pin-Cotter, \{6 inch x I rl

Adapter-Spinner.
Bolt:Aircraft drilled head
rù7'asher-Plain, for 1l ioch bolt. .. . . .
Spinner Insnllation Assembly.

Shell Installation-Spinner.
Shell Assembly-Spinner
Nose-Spiooer.. ....

lO-32xlinchlong

inch loog.

I
1

I
1

I
I
9
1

1

1

1

1

4
4
4

t2
1

I
4
8
I
I
9

Bulkhead ,{ssembly.

Screw*Drilled ñllisrer head t0 x !/i ì,nch long. . . . . .
\ü7'asher-Plain, for No. 10 bolt.,
Screw.

Bulkhead....
Plate Assembly-Spinner... . .
Screw.
Srud-Spinner pilot.
Nut-Aírcraft, tl-za NF 3.
Pin-Cotte¡, /a iach x ft inch long. .
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sECflOl{ X
IIUTERICA1 PARTS UsT

ìäd<<ä

PROPEN,IY
cr.AsstFtcAïroN

u. s. u. s. gRrT-

ARI'IY NAVY ISH
PART NUMEER

FlOUR,E
AND TOTA!

INDEX ATY.
NU,\,IBER

PROPERTY
ctAsslFtcAÍtoN

u. s. u. s. 8R¡T-
ARÍ$Y NAVY ISH

PANT NU'I'IEER

TIGURE
AND TOTAL

]NDEX QTY.
NUIASER

ìäc<<ä

420-L56-24M
A289LLO6
4N286.1
,{N3 10-4
,{N315-5R
ÂN320-4
.{N365-428
,tN380.2-2

r7 4-r
L74.L
L73-4t
176-L2
174.6
17 r.14
17 5.63
L74.4
L7 6-13
t7 r.L 5
L76.6
L73-42
L7 6-L
173-44
L76-4
174-L4
L7 5-26
17 5-44
L7 5.60
t7 6-5
L7 5-2
t75-r3
L73-L',
L7 5.20
L7 5-'
L7 5-A
L7 5-6t
17 5.59
173.59
L74-5
L75.L9
176-6
17r-29
173-38
L7 5-4
L7 5.9
L7 5.17
L7 r-62
176.9
L7 t-Ll
L73.4
L7'.LO
175.11
17 4-rL
L77.2
t77.LL
L77-tO
177-A
L77-9
173
L74
t76-5
L76
t75-46
L7 r-25
t7,
L7 5.5L
t7 5-42

6500 18 1

6500 182
65ooL94
6500199
6500203
6500204
650022r
65Oo3O4
6500382
6500383
6500384
6500385
6500448
65Oo449

176-8
L76-L
t76-3
L76
L75
t75
175
L75
173
173.9
L73-rL
173
L74
173-L2
L73.t9
173-25
L75
L73
174
L7 5.1
L77-5
17,
L7 5-36
t77-7
L75-3
L77-3
L76
L73
174
L75
L77-4
L76
L76-9
17 5-7
17 5-6
t73.40
L7 5-7
L73-2
L73-3L
t7r-53
17r-34
173-r5
175-64
175-49
L7 5-48
17r-t6
t74-7
L74-8
174-9
L74-tO
L74.3
L74-2
L74.L2
L7 5.38
L74-L3
17 5.1 8
17 5.t7
176.2

I
I
3
I
I
I

24
I

I
1

1

1

I
1

1

1

4
4
4
4
I
I

1

1

1

1

1

t
I
1

I
1

1

1

1

I
I
1

1

1

1

I
1

4
I
1

1

1

1

I
t

L6
1

I
2
1

1

6
2
3

10
2

,
1

.{N380-2.3

.4N380-2.5

.4N5007.60
,{N5008.60
.{N5009.60

^N5o2-1o.r6,{N502.8-8
.{N5o3.1o.8

ÁN960.416

,{N503-8.4
.aN' 10- 10-14
¡,,N6227-4
.{N6230.1
4N6230-1r
,{N73.5
,{N74-11
¡{N74-12
,{N74- 13
,{N74.14
AN74-5
.{N935-516
.{Ng6o-10

6500480
6500486
6500487
6500492
6500523
6500r43
6500553
650059 r
6500595
650060 r
6500609
6500632
65006a3
650066,
6500674
6500676
6500677
6500688
6500726
6100727
6100765
65 ro003
65LOO25
65roo26
65 10028
65LOO29
65 r0031
65LOOl4
65LOOl5
6510064
65 r0089
65 loo90
65 r0091
6rLoo92
651OO95
65LOO96
65LOL20
65LOL67
65LOL7 4
65LO226
65LO227
65ro247

'' ' .'t

I
1

I
1

1

4
10
r9

3
4
2
I
4
2
2
4

24
6

L2
I
6

79

,{N960-416L
F.OL10-A,
IP-iL9G-72
2t2
3-OP-23
42A7392
42D7386
42D7387
42D7388
42D7390
65ooo 1 1

6rooo29
6500064
6500106
6500 109
6500 r 10
6roor39
6500L45
6500L49

I
4
1

1

I
1

1

1

1

1

I
I
1

1

1

1

I
1

I
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Section X
Numericol Parts list

Èpc<<b

PR,OPEffiY
clAssrFtcAÏoN

u. s. u. t.. . 8Rll-
ANTY NAI/Y ISH

PAR,Í NUMSEN,

FtcutE
AND IOIAI.
INDEX OTY.

NUfitEEt

PR,OPER,IY
c¿AsstFtcAiloN

u. t. u. s. BRll-
ARIAY NAVY IsH

PARI NU,|l8En,

F¡oúR,E
AND IOTAI.
INDEX OrY.

NUMBEN,

>g!.trd<<ã

ì
,1.

65LO?37
65tO359
65LO?42
65Lo347
65LOr52
651O379
65 10385
65ro398
6510399
6rto404
6510411
65ro428
65t0447
6510448
6510449
65LO45t

65tO28'
65ro285
65 10300
65LO3r6
65LO324
65LO326

174-28
L7r-40
L75-56
L76.4
t7 5.33
L76-7
L76-LO
17 5.52
L73-4t
17r.54
t7 r-57
176-3
t7 5-5 5
L75.47
L75-43
L73.45
17'6-7
t76-tr
L7 5.30
175-22
L75-45
17r.r9
t75"L6
175-34
L7 5-50
172.2L
L75-29
L75.3L
L7 

'-T2L7 5-58
L75-58
175-58
t7 5.58

65 1048 I
65ro524
65to600
65to767
65rov69
65to770
65LO772
65rO774
65Lo77 s
65ro776
6iLo777
65ro778
65LO779
65 r0780
6i ro78 I
6rLo782
6510821
65to826
65to935
6'LLOzL
65tto26
65 1 1028
65LLO44
6rrto45
6rLLO46
65LLLO4
65tL285
65LL284
65LL298
65LL3L7
6511356
65LL403

r7 r-r2
176-2
L77.6
173-22
L73-6
173-7
173-rO
L73-L3
L73-26
t73-L7
173-2)
173-18
L73.L4
t73-27
173.5
t73-24
173-8
L73-20
r73-r
r77-t
L75-24
L75-27
L7?.t
173-2L
L75-25
t7 5-35
17r-36
L7t-37
173-28
L75-4L
L73-30
L76-8

1

1

,{R
1

3
20

1

1

1

AR
2
I
I
I
I
I
8
3
1

t
1

5

1

6

I
Af
AR
AR
AR

3
I
1

I
I
I
4
4.
4
1

1

I
4
4
4
4
1

I
I
2
1

I
4
1

9
1

I
1

4
I
4
I

65L0452
6rto4j3

6510464
65LO477
65LO478
65LO479
65 10480

)
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Seclion Xl
Standard P¡¡rls List

RESTRICTED
AN O3-20EE-|

sËcrþil xl
STATIDARD PARIS I.ISÍ

PARl
NU'ITBER

NOÀIENCTAIURE
TTACII.
r{o
oÎY.

A

,{N286-l
¡{N310-4
4N315-5R
ll'N320-4
,{N365-428
AN3Bo.2-2
¡{N380-2-3
¡{N380-2-5
4N5007-60
l{'N5008-60
,{N5009-60
4N502-10-16
ÂN502.8.8
¡{N503-10-8
J{N503-8-4
.AN510-r0-14
4N6227-4
.AN6230-r
J{N6230-11
ÁN73-5
AN74-11
^4N74-12
AN74-13
AN74-14
.4N74-5
4N935.516
4N960.10
AN96o"4r6
.{N960-416L

FÍtting. 3
Nut...
Nut...
Nut.. .

Nut.....
Pin...

24
I

10

Pin
Pin
Cone
Cone

I
I
1

1

4

Ring..... .

Screw
Screw
Screw
Screw.
Screw.

3

Packing.
Gasket
Gasket
Bolt...
Bolt.
Bolt.

Bolt..
Bolt..
TØ'asher.
!Ø'asher.
!l'asher
S7'asher

57
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RESIR¡CIED
AN 03-20EE-l

sEcrroil xil
SERVICE ÌOOlg

SEction Xll
Service Tools

rpúns
AND

INOEX
NU¡TBER

PART
NUMBER

NOI/TENCTAIURE uNlls
PER

ASSY,| 2 3 4 5 ó 7

177
L77-L
L77-2
L77-3
177-4
L77-5
177-6
L77-7
L77-8
t77-9
L77-tO
t77-LL
L77
L77-2
177-8
t77-to
L77-tl
L77-6

6500227
65Lt0zL
4247392
6500601
650067 4
6500523
65 10600
6500591
42D7388
42D7390
42D7387
42D7386
6500L23
42f,.7392
42D7388
42D7387
42D7386
65 10600

Tool Set-Service Overhaul.
Aligirer-Cylinder assembly.
Bleeder Assembly-Hub socket zh 65OOO75
Fixrure Assembly-Piston head assembly.. .

Indicator-Piston aligner. .......
Puller Assembly-Piston.
Template-.420-156-Blade ..,.......
\üTrench Assembly-Control screw
\ùØrench Assembly-Propeller shaft nut 6500070.
\üTrench .å.ssembly-Fixed spline bolt 6500668.....
\üTrench A,ssembly-Blade retaining nut 6500069. ... . .
\üTrench-Regulator nut 65 10105. . . . . .

Tool Set-Field Maintenance.
Bleeder Assembly-Hub socket air 6500075. .. .
rüØrench,{ssem bly-Propeller shaft nut 6 5 000 7 0
\Ørench,{ssembly-Blade retaining nut 6 5 00069 .
\ùØrench-Regulator nur 65 1o 1 o5
Template-.{ 20 - L 5 6 Blade .

2.

1

I
I
1

1

I
1

I
I
1

I

I
1

I
I
1

t,

F I gure I 7 7 
-Se¡ylce 

T ools
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