
I

SERVICE

INSTRUCTIOI\ MANUAL

AEROPROP

CONSTANT SPEED PROPELLERS

Mod.el A$zS-At
/,.6325-42
46325-81
/,16325-B5

Á16325-CL

Al6325-C4 Supþlement No. I
46425-DL Sa p plement N o. 2

This Service Manual is to be used for information only. It conrains

inforrhation affecting thc National l)efense of the United States

ç,ithin the meaning of the Dspionage Act (U.S.C. 5o:31:32). The
transmission of this document <¡r the revelati<¡n of its contents in
¡ìny manner to an unauthorized person is prohibited.

Comþìled by lbe Aeroproducîs Seruice Deþartment

AEROPRODUCTS DIVISION
General Motors Corporation

DAYTON, OHIO
USA

FOR INFORMATION ONIY
rVhere fu¡the¡ info¡mation is desi¡cd in addítion to tbc data containcd hcrc.
in, write to Se¡vicc Department, Aeroproducts Division, Gcne¡al Moro¡s
Corporation, Dayton, Ohio.

Litho. U.S.A. lanuary, l)43'
Copyúeht, 1943

General Motors fürporation



Aeroprop Conslqnl Speed Propellers

TABTE OF CONTENTS

Sectiotz

T INTRODUCTION

II OPERÂTION AND DESCRIPTION

1, Operatìon ol tbe Aeroprop
¿, General
b. Blade Angle Variation
c. Hydraulic System

d. Governor Operation

Section

III PROPXLLER REMOVAL AND
INSTALLÄTION

1. General

2, Propeller Renoaal ønd. lnstdllatìon
Proced.ure

¿. Tools and Equiprnent

å. Procedure for Removal of the
Propeller

c. Procedure ior Installation of the
Propeller

1. Grcund. Run-up and Flígbt Test

¿. General

b, Purging the Hydraulic System

c. Ground Run-Up

d. Adjustment of the Governor

¿. Test Flight

4, Assembly ol Crated Proþellers

¿. Knockdown Shipments

å. Assembled Shipments

IV LINE INSPECTION ,AND
Má,INTENANCE

1, Líne lnspectìon

a, Daily Inspection
(1) Blades
(2) Spinner
(3) Regulator
(4) Engine rù(/arm-Up

å. Twenty-five Hour Inspection

c. Fifty Hour Inspection

d.. Special Inspections

2. Lubrìcation

¿. Hub ,{ssembly

å. Regulator Assembly

c. Controls

). Mínor Repab oÍ Blad.es

V TROUBLE SHOOTING

1. General

2, Troable, Probable

Page

l-2

3-17

3-6

J

3-4

4-5

6

Page

r8-31

18

19-27

L9

L9-22

22-27

2. Description ol the Aeroprop
¿. General

b. Blade Assembly
(1) Blade Construction
(2) Blade Balance
(3) Blade Retention
(4) Grease Seal
(5) Blade Dowels

c. Hub Assembly
(t) Hub
(2) Torque Units
(3) Masær Gear
(4) Rear and Front Cones
(5) Shaft Nut
(6) Locking Sleeve and Spinner

Adapter

l. Regulator Assembly
( 1) General
(2) Regulator Functions
(3) Housing
(4) Cover
(5) Transfer Tubes
(6) Oil Pump
(7) Pressure Control Valve
(8) Governor
(9) Control Mechanism

(10) Regulator Balance
(1t) Bearings and Seals
(12) Screens and Filters
(13) Spinner and Bulkhcad

3, Design Vnríation
¿, Model Identification
å, Model 4632S-Cl Specifications
c. Model ,{6325-,{,i Specifications
l. Model A6325-A2 Specifications
¿. Model ,4'6325-81 Speciûcations

I, Model A6325-F, Specifications

I
8

8

8

8- 10

8

9
9
9

10

7-r3
7

7-8
7-8

10

10

11

11

11

11

11

12

12

L3

L3

r3
ß

28-30

28

28

28

28"29

29-30

30-3L

30-3r

31

10

LO-T4
32-34

32

32

1?

t" 32
;. ,',3.2

'' t:t,32
32,

33,

33

33

33

tt
14-17

L4

L4

L4.L6

T6-17

t7
L7

"' 33-34

35-38

35

35-38

34

C4ri;e,,,,,Rgmed.y

t



Aeroprop Conslonl Speed Propellers

Sectíon

VI PROPELLER DISASSEMBLY AND
REASSEMBLY

1, lntrod.uction and. Special Tools
Required.

2. Dìsasse¡nbly aud. Reassentbly ol tbe
Prcpeller

a. Regulator and Hub
(1) Tools and Equipment
(2) Procedure for Removal
(3) Procedure for Installation

b, Blades
(1) Tools and Equipment
(2) Procedure for Blade Removal

and Disassembly
(3) Procedure for Blade Âssembly

and Installation

d. Torque Units
(1) Tools and Equiprnent
(2) Procedure for Disassembly
(3) Procedure for Assembly
(4) Procedure for Indexing for

Basic Blade ,A,ngles

e. Regulator Unit
(1) Tools and Equipment
(2) Procedure for Disassembly

,'. (3). Procedure for Reassembly

ïABLE OF GONïENïS (Gontinued)

Page Section

39-86

39-40

40-86

40-44

40

4t.42
42-44

44-50

44

44-4 I

47-ro

f. Regulator Sub-Assemblies
(l) Regulator Gear and Adapter

Parts
(a) Tools and Equiprnent
(b) Procedure for Disassembly
(c) Procedure for Reassembly

(2) Pressure Control Valve and
Filter ,A.ssembly

(a) Tools and Equipment
(b) Procedure for Disassembly
(c) Procedure for Reassembly

(3) Governor
(a) Tools and Equipment
(b) Procedure for Disassembly
(c) Procedure for Reassembly

(4) Oil Purnp
(a) General

(5) Check Valve (Models á,6325-41,
-,A2 only)
(a) Tools and Equiprnent
(b) Procedure for Disassernbly
(c) Procedure for Reassernbly

Page

74-86

74-80
74

74

78-80

80-81

80

80
81

81-85

81

82-83
83-85

85

85

r, Master Gear and Propeller Shaft Nut 5O-52

(1) Tools and Equipment 50

(2) Procedure for Removal 50-51

(3) Procedure for Installation ,L-52

,3-r9
,3

53-r5
5r-58

,8-r9

60-74

60

60"66

66-74

85-86
85

86
86

87-93

87

87-88
87

87-88

89-92
89

89-92

92-93

93

Vil INSPECTION AND TEST
PROCEDURES

1. Generul

2. Regulator Balancing
¿. Tools and Equiprnent
å. Procedure

3. Proþeller Balanchtg
¿. Tools and Equipment
å. Procedure

1, Cbeckìng Blade Ttack

,. Cbecking Blad.e Angles

tt



Aeroprop Conslont Speed Fropellers

TABTE OF CONTENTS (Conrinued)

SUPPLEMENT NO. I-MODEL 4632S.C4
Page SectiotzSectiot¿

I INTRODUCTION AND
SPECIFICATIONS

L Generøl

2, Sþecìfcøtions

II DESIGN VARI¿,TION

I. Hub Descrìptíon

2. Regulator Desniptíon

III DISASSEMBLY AND RE¿,SSEMBLY

1. Oíl Filter

¿. Tools for Disassembly and Reassembly

å, Procedure for Disassembly

c. Procedure for Reassembly

SUPPLEMENT NO. 2-MODEL A6425-DL
Section Pøge Sectíon

T INTRODUCTION ¿,ND il DESIGN VARIá.TION
SPECIFICá.TIONS 103 I. Hub -Desription
L Gened 103 2. Regaløtor Desuiptíon
2. Sþecifcdtions 103

Pdge

95-96

95-96

96-to2

94

94

94

95

96

96

96

97

2. Gouerno, ,',
¿, Tools for Disassembly and Reassembly 97
å. Procedure for Disassembly _ 97-98
c. Procedure for Reassembly 98-100

, d, Governor Adjustment 100-101

3, Pressure Control Valu 101-102

¿. Tools for Disassembly and Reassembly 101

å. Procedure for Disassembly 101-102

c. Procedure for Reassembly LO2

Pøge

LO3-tO4

103

104

,tt



Aeroprop Conslqnt Speed Propellers

IrtuslRATtoNs

Fìgure Section I
f-Typical Aeroprop Installation
2-Comparative Propeller Efficiency

Sectlon 2
3-Aeroprop-Face View
4-Torque Unit-Exploded View
5-Diagrammatic View of Torque Unit
d-Diagrammatic View of Torque Unit
7-Torque Unit
8-Schematic Diagram of l{ydraulic System

9-Schematic Diagram of Hydraulic System

lo-Schematic Diagram of Hydraulic System

1i-Schematic Diagram of Hydraulic System

12-Governor
l3-Blade Section

l4--Blade Balance Cup and Washer

l5-Blade Bearings and Retention
16-Torque Unit
17-Master Gear and Blade Gears

l8-Rear and Front Cones

l9-Shaft Nut, Sleeve and Adapter
20-Regulator Exploded from Hub
2l-Regulator Housing Tube Assembly

22-Eace View of Regulator Housing
23-Pressure Control Valve
24-Regulator Control Mechanism

25-Bearing and Seal Function
26-Screens and Filters
27-4perøtional Diagram of the Aeroprop
28-Sectional Regulator View-Models

,A6325-Ar, -Az
29-Check Valve-Models 46325-41, -l{'2

3G-Lever Stop Plates-Models A6i2S.Al, -Az
31-Mounting.rstuds-Models,4,6325 -At, !¡2
32-Stop Lùg Mounting-Models 4632S-Bt, -85

Fìgarc pøge

39-Removal of A.dapter Plate Attaching Nuts-
Models A6325-Al, -A2 ZO

40-Removal of Spinner ,A,dapter zO

4l-Loosening Shaft Nut ZL

42-Anaching Stings to Propeller 2t
43-Loosening Shaft Nut 2L

44-Drainíne Regulator Oil 2L

45-Placing Propeller on Bench zz
46-Removal of Rear Cone Zz

47-Inspecting Propeller Shaft 22

48-Installation of Rear Cone 22

49-Mounting of Adapter Stop 23

5G-Cleaning Propeller Hub 23

5l-Mounting Propelle, 24

52-Installation of Spinner Adapter 24

53-Âdapter Stop Block-Model 4632S-C1 24

54-Adjustment of Lever Stop Plate, Models
A6325-At, -42 25

55-Adjustment of Lever Stop Plate, Models
4632-AL, -42 Zj

56-Adjustment of Lever Stop Plate, Models
,A6325-At, -A2 25

57-,{ttaching Linkage to Control Lever 26

58-Filling the Propeller Regulator 26

59-Greasing Procedure 27

do-Installation of Spinner Shell 27

6l-Installation of Spinner Shell 27

62-Governor Adjustment 29

63-Installing Bladei in the Aeroprop 30

Sectlon 4
64-Dressing the Blades

65-Material Rernoval Chart

Section ó
66-Special Tools Required

67*Removal of Regulator

68-Removal of Anti-icer Tubes

69-Insert Regulator Nut 'Wrench
70-Removal of Transfer Tubes

7l-Removal of Spinner Bulkhead

72-Inspection of the Spinner

73-Cleaning the Regulator

Page

1

2

3

3

4

4

5

5

6

6

7

7

7

8

8

9

I
9

10

10

11

t1
t2
L2

L3

L4

15

L6

L6

L6

t7
L7

34

34

39

40

4L

4t
4t
42

42

42

Sec?lon 3
33-Shaft Nut Wrench

34--Propeller Installation

i 35-Removal of Spinner Shell

36-Removal of Spinner Shell

,:: 37-Removal of Propeller

;' 38-Disengaging Control Lever

18

r8

19

19

t9
20

ta



Aeroprop Conslont Speed Propellers

Supplemenf No. I-Model Aó325-C4
Fìgue Page

224-Lockine of Propeller Shaft Nut, 4632S-C4 94

225-Blade Cylinder Outer Seal 94

226-Comparison of Regulator Housings 9,
227-Comparisou of Regulator Housing Bearings 95

228AOil Filter Assembled to Regulator 96
2288-Oil Filter Assembly 96

228C-Exploded View of Oil Filter 96
229-Exploded View of Governor 97
23G-Removal of Spring Support Attaching Screw 97

23l-Remove Adjusting Screw from Spring 98

232-Removal of Governor Piston 98
233*Removal of Governor rüØays 9S

234-Installation of Lever Locating Spring 98

235-Assembly of Rollers to Carriage 98

236-Assembly of Carriage to rù(/ays gg

IIIUSTRATIONS (Continued)

Fígarc

237-Assembly of Piston Stop to Governor

238-Installation of Governor Piston

239-Installation of the Lever

240-lnsert Adjusting Screw into the Spring

24l-Installation of Governo¡ Spring

242-l¡stallation of Spring Support

243-Pressure Control Valve, Exploded View

244-Removal of Lock Ring

245-Install New Packings on Insert

246-Assembly of Pressure Control Valve

Supplement No. 2-Model Aó42S-D|

247-lolrr Socket Hub, Model A6425-D1-

248-Oil Transfer Seals

24)-Regulator Through Bolts

Page

99

99

99

100

100

100

101

101

L02

ro2

103

103

to4

art



Aeroprop Constqnl Speed Propellers Section I

f. The Aeroprop Constant Speed Propeller is manu-
factured by the Aeroproducts Division of General
Motors Corporation at Vandalia, Ohio.

2. This manual is issued to acquaint aircraft me-
chanics with the theory behind the operation of the
,A.eroprop Constanr Speed Propeller, and to familiar-
ize them with the details of installation, maintenance
and overhaul. Step by step procedures have, necessarily,
been written around ideal conditions where proper
tools and equipment are instantly available. We real-
ize, however, that under emergency conditions many
of the steps listed hercin will have to be modified if
not entirely changed, and that the mechanic, under
those circumstances, will be enrirely dependent on his
own ingenuity in order to properly maintain and re-
pair this propeller.

3. Until ten years ago, the only propellers available

sEcTroN r

INTRODUCTION

Figare l-7' yþical Aeroproþ Installatiou

were those which had the blades ser ar a fxed. angle,
Such a design represenred a compromise, since the blade
angles could be originally set ro cover only one oper-
ating condition, whether it was low pitch for take-off,
medium pitch for optimum cruising, or higher pitch
to prevent overspeeding the engine in dives. This was
as obviously inefficient as having an auromobile with
only one gear.

4. In order, therefore, to compensate for varying
conditions, propeller engineers nexr developed a tøo-
þosítion propeller, the blade angles of which could be
adjusted during flight. This allowed the pilot to ob-
tain a more advantageous blade setting for take-off and
at the same time to correct the blade angles for cruis-
ing R. P. M. in level flight. Such a design was a marked
advance over the fixed pitch propeller and greatly in-
creased flying efñciency. In other words, our automo-
bile analogy now has two gears.

-t-



Aeroprop Conslont Speed Propellers Section I

5. The two-position propeller, however, still placed
a deñnite limitation on engine-propeller efficiency un-
der all conditions. For this reason, therefore, the con-
stdnt sþeed. proþeller was introduced. This design
couples a governor to a propeller having a wide range
of available blade angles. It provides for an autornatic,

continuous variation of blade pitch necessary for ut-
most fly¡ng efficiency at aÃy selected R. P. M., and at
the same time, removes a great burden of responsibility
from the pilot. The Aeroprop produced by the .4,ero-
products Division of General Motors Corporation is
a constant speed propeller.

FÏ 400 M.P.H. CONSTANT SPEED

l,(Xþ FT. 400 M.P.H. ïwo PostÏoN
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Aeropro¡r Constonl Speed Propellers Section ll

Por. lo, b

F ì gur e 3 -Aero 
pr o p-F d ce V ieu"

I. OPERATION OF THE AEROPROP.

¿. GENERAL.

(1) The Á,eroprop consrant speed propeller de-,
scribed herein is of exceptionally simple design, being
hydraulically operated and entirely contained within
a single unit. No special fittings are necessary for in-
stallation other than the control arm connection to the
cockpit of the airplane, and the stop lug mounted on
the engine reduction gear case.

sEcTloN il
OPERATION AND DESCR¡PTION

F i gut' e 1-T or que U nit-Ex p I o de d V ì eu

3. Piston
' 4. Cylinder Seals

(2) Havinþ available a wide range of blade angles
coupled with a sensitive and fast-acring governor, the
Aeroprop has a rare.of-pitch change of approximately
five degrees per second which is adequare to maintain
consranr engine speed throughout the most exreme
putsuit maneuvers.

b, BLADE ANGLE VARIATION.
(1) Change of blade angles (pitch) in the Aero-

prop is accomplished by a pitch change mechanism
Iocated in .each blade socket of the hub. This pitch
change mechanism will hereafter be referred to as a
torque anìt.

(2) As designed in the Aeroprop, rhe torque unir
mechanism converts hydraulic pressure into turning
action by the movement of a splined piston within a
similarly splined cylinder. These torque unit pistons
are pushed inwardly or outwardly fiom the hub through
controlled hydraulic pressure supplied to rhe ourward
or inward side of the pistons, and, through helical
(or twisted) splines, they impart a turning acion to
the blades.

. (¡) One spline member (fixed spline) mounts
solidly onto the hub in each blade socket; the piston
with its internal and external splines fits over this, and
the external splines of the piston in rurn mesh with
internal splines of a cylinder that is doweled directly
to a blade. See Figure 4. 

:

1. Fixed Spline
6. Hub

I

I
I

,J
{e
îb.
04

654
3

2

l. Blade Cylinder Ä,ttaching Screws,
4 required

3. Blade Cylinder

-3-
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PISTON

I,, TRAVEL

SQUARE FIXED
SHAFT

Figwe 5-Dídgrantmdtic Víew ol Torque Unit

(4) lf, for example, a piston was arranged to
slide on a fixed square shaft in such a way as to pre-
vent the rotation of the piston during its travel, the
helical (rwisted) splines of the piston, mating with
similar splines in the blade, would turn rhe blade. Âs
an illustration, if oil presbure was to be applied to one
side or the other of the piston in Figure 5, a length-
wise piston movement of one inch would rurn the
blade approximately 12o.

(5) However, irnproving on the previous arrange-
ment, a helically splined fixed shaft known as the
fixed spline has been mounted in place of the square
fixed shaft. See Figure 6. The internal splines of the
piston are cut to the same angle (pitch) as those be-
rween the piston and the blade. Thus, instead of mov-
ing without turning, the piston is given an initial twist
as it travels along the fixed spline. In this way the
piston turns approximately 12o relative to the fixed

Por. I b, c

spline for each inch movement along the fixed spline.
In addition, the blade turns approximately I2o rela-
tive to the piston for each inch movement of the pis-
ton. Therefore, in relation to the fixed spline, the blade
is turned 12o plus l2o or 24o per inch of total piston
movement, iust as if a step-up gear had been employed.
See Figures 6, 7.

(6) We have seen how the blade angles âre
varied by means of hydraulic pressure through the
movement of the pistons within the torque units. Now
let us see how this pressure is provided and con-
trolled-

c. HYDRAULIC SYSTEM.

(r) Hydraulic pressure supplied to the torque units
in the hub is created by a geat type oil patnp and con-
trolled by an automatic distributor valve known as the
goùetnot, These are contained within a doughnut-
shaped control unit known as the regulator, which is
attached directly to the hub.

ISTON

I,, TRAVEL

LINED FIXED
SHAFT

-4-
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:.:l
:t

¡

por. I c
ton moves inwardly. See Figure fO. It câi,r be readily
seen, therefore, that movement of the distributor valve
will operate the torque unit and change the angle of
the blades.

(5) It would be possible, of course, to connect a
long control handle from the distributor valve to the
cockpit and allow the pilot to manually change the
valve to obtain difierent blade angles for difierent flight
conditions. Obviously, the pilot will have enough to
do without burdening him with an additional control
that would require his constant attention. Therefore,
by attaching a leoer to one end of the distributor valve,
a fulcram at the other end of the lever, and a spring
load in between, our simple valve becomes automatic,
and is now called a got)ernor. See Figure t.l.

r!

Figure 7:Torque Uüt
1. Blade Cylinder
2. Pis¡on
3. Fixed Spline

4. Hub
5. Fixed Spline BoIt and

Tube

(2) In the símplifred operational diagram, Figure
8, we will start with a pan of oil. Next we add â con-
tinuously-operating pump that creates pressure and
withdraws the oil from the pan. Then, we put in a

distributor valve which, at the will of the operator,
may be moved in order to direct the hydraulic pres-
sure through one or the other of two ports. ,{, torque
unit is next placed so that the oil passages within the
torque unit mate with the ports of the distributor valve.
Since the distributor valve may be placed in a position
where the ports are completely closed, .rve add a pres-
sure control valve to prevent excess pressure when that

Pressure is not used. This will allow the valve to by-
pass the oil and return it to the pan.

(3) It will be noted in Figure 9 that if we move
the distributor valve to the left, a port ¡s opened and
hydraulic pressure is applied to the underside of the
torque unit piston. .{.t the same time, the other port
opens and pressure is relieved from the outer end of
the piston. Obviously, the piston will move ourwardly,
while the relieved oil drops back into the reservoir.

(4) Now, if we move the distributor valve to
the right, the opposite acion takes place, and the pis-

tl
il

I

2

3

1

I HIGH PRESSURE

E¡ IOW PRESSURE

Fìgare 8*Schenøtic Diagram of Hyd.taulìc Systetn

l. Torque Unit Piston 3. Pressure Conrrol Valve
2. Distributor Valve.Piston 4. Pump

-5-



Aeroprop Conslonl Speed Propellers Sedion ll

I

I

I

! HIGH PRESSURE

E LOW PRESSURE

Fígare 9--Scbematic Diagraæ ol Hyd.røulic System

l. Piston Moved to Left

Ì'
¿. GOVERNOR OPERATION.

(1) Since the governor rotates with the regulator
unit, and iS mounted in such a w-4y that centrifugal
force will tend to throw the governor piston (distrib.
utor valve) outwardly from the center of rotation, ar
a certain R, P. M., a point will be reached where the
qentrifugal force on the piston is balanced by the
spring load on the lever. At this R P. M. the gover-
nor piston will tend to remai,n neutral; below this
R. P. M. the spring will force the piston ro move in-
wardly allowing the oil pressure'to reduce the btade
angles and bring the R. P. M. up ro the balance point;
and above this R. P: M. the piston wíll move outwardlyr

Por. ld
distributing the oil so as to increase the blade angles
and decrease the R. P. M., in this way maintaining a

constant engine speed.

(z) ,{,s previously explained, with a fixed fulcrum,
balance will be achieved at one R. P. M. only. In order
to change the R. P. M. at which balance results, and
thereby allow the pilot to set the control for whatever
R. P. M. he desires, it must be possible fo¡ him to vary
this balance point. This is done by cha¡ging the loca-
tion of the fulcrum, which ín efiect lessens or increases
the spring force against the governor piston, thereby
allowing the operator to adiust the R, P. M. setting.
¡L cross section of the governor assembly is shown in
Figure 12. This is the heart of the Á,eroprop Constant
Speed Propeller.

tt

\J I

I

¡ HIGH PRESSURE

E tOW PRESSURE

Figure I0-Scbematic Dìagrøn ol Hydtøulíc System

l. Piston Moved to Right

I

-ó-
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Aeroprop Constonl Speed Propellers Seclion ll

I
2

I

E HIGH PRESSURE

EI tOW PRESSURE

Fìgure Il-Scbematic Díagran of Hyd.røulic Systent

1, Ft¡lcrum 3, Lever
2, Spring

2. DESCRIPTION OF THE AEROPROP.

¿, GENER,A,L.

(r) The following description of parts and as-

semblies is written around the present production
model-4632s-C1. Four other pt.uio.rs production de-

signs are now in service and differ only in minor varia-
tions in the control asembly (regulator) and in the
blade design. The hub, rorque units and sub-assemblies
are identical.

(2) Basic features of the propeller are:

(ø) Unit construction.

(å) Constant speed operation in which gover-
nor control covers a tange from fast idling to maxi-
rnum rated engine R. P. M. The actual R. P. M. may
be set Ãt any point within this bracket as desired by
the pilot.

Por.2o, b

MOVASLE

Figure l2-Gouernor

(c) Hollow steel blades incorporating a longi-
tudinal rib.

(d.) An unrestricted hole through the center of
the propeller hub to permit the installation of aircraft
cannon in military models.

å, BLADE ASSEMBLY.

(1) BL{,DE CONSTRUCTTON.

(a) The ,{.eroprop blades are of hollow steel
construction, incorporating a longitudinal strengthen-
ing rib. The blade is composed.of rwo members, namely,
the lbrust ntetnber and the camber sbeet which arc
brazed. together as shown in Figure 13. The thrust
member is a machined steel forging which forms the
thrust face, blade shank, longitudinal rib, and leading
and trailing edge re-enforcements. This member is

l. Braled Surface
2. Leading Edge
3. Camber Sheet
4. 'Ihrust Member

Fìgure l3-Blad,e Section

Trailing Edge
Cuff Ring
Buttress Thread

t.
6.
7.

I

2

7

3

4

5
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completely ground and polished as is also the steel
camber sheet which is formed, polished and attached
to the forging by means of brazing. This design has

such an arnple margin of safety that tests indicate that
the brazed joint is much stronger than the steel itself.

(å) On the root of the blade is machined a

special buttress rype thread which is designed to ade-
quately handle the centrifugal load, yet rerains the
self-centering and load distributing characteristics of
a normal "V" thread. At the outer end of the shank
a cuff ring is provided for attaching blade shank fair-
ings. For protection of the external blade surfaces, a

corrosion-resistant hard chrome finish has been applied.
See Figure .13.

Figure I4-Blad.e Bølatce Cup aad. lYasber

Por. 2b, c

(4) GREASE SEAL.

To effectively retain the grease which is used
to lubricate the blade bearings and hub rnechanism,
a spring loaded seal is installed in the blade retaining
nut as shown in Figure 15. This seal is of fabric rnaterial
with a synthetic rubber lip that bears directly on the blade
shank.

(5) BLADE DO$øELS.

Turning action on the blades is accomplished
through four steel dowels that are pressed into the blade
butt. On assembly of the propeller these dowels mount in
dowel holes in the torque units in each hub socket. One
dowel hole is offset so that the blade will ñt in one way
only. See Figure 15.

c. HUB ASSEMBLY

(1) HUB.

The hub part is a machined steel forging
of exceptional strength. Provision has been ¡nade to
mount the torque units in each hub socket, and trans-
fer passages have been provided in the hub in order
to perrnit transferring hydraulic pressure from the reg-
ulator to the torque units. The exterior surfaces of the
hub part are cadmium plated to provide a corrosion
resistant finish. Splines have been machined into the
inner diameter of the hub which, on installation, mate
with the splines of the propeller shaft. At either end
of the shaft splines in the hub, cone seats have been
machined so that, when the propeller is installed, proper
alignment will be assured.

Fígn'e lí-Bladt Bearíugs and, Retentíon

l. Balance Washers
2. Lead

3. Balance
4. Balance

cup
rùlasher Stud

(2) BLADE BALANCE.

The internal surfaces of the blade are ¡ust-
proofed and hermetically sealed. Each blade has a

balance cup in the shank which has lead added in the
proper location to give uniform vertical and horizontal
balance. Thìs lead, should, neuer be tanþered. uítb ìn
seruìce, To allow for final balance of blades and hub
in the field, a stud is provided in the center of the
blade balance cup on which may be mounted balance
washe¡s. See Figure 14.

(3) BrADE RETENTTON.

The blade is retained in the hub by a blade
retaining nut, a stack of ball bearings and a blade nut
as shown in Figure 15. The bearings are ground and
assembled in matched sets ro evenly distribute the
centrifugal load, The blade nut holds the stack bear-
ings 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. Each
bearing stack is serially numbered a¡d, shoald. be kept
íntact together with its proper blade.

"...J

l. Cuff Ring
z. Blade Retaining Nut
3. Stack Bearings
4. Blade Nut
5. Blacle Nut Lock

6. Dowels
7. Blade Retaining Nut Seal
8.
9.

Springs
Lock Ring

4

3

4

5

2

7

8

I 6
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Fígure l6-Torque Unit

l. Blade Cylindet
2. Piston
3. Fixed Spline Bolt

Por. 2c

Fígare l7-Master Geør dnd. Blad.e Gears

1. Blade Gear 2. Master Gear

the hub which meshes with a segment gear doweled
to the root of each blade as shown in Figure 17, thus
coordinating the movement of all blades. These gears
are machined from steel forgings.

(4) REAR AND FRONT CONES.

A split bronze cone mounts on the propeller
shaft, and mates with the rear cone seat machined into
the hub. The seating surface of the cone is precision
ground to assure even contact. The ftont cone is a

machined steel part that is later cur into halves. This

Figure I8-Reø and. Front Cones

l. Shaft Nut Locking Ring 4. Front Cone Hub Taper
2. Shaft Nut 5. Rear Cone
3. Front Cone Halves

4. Fixed Spline
5. Increase and Decrease

Pitch Tubes

(2) TORQUE UNTTS.

(a) The torque units consist of a steel fixed
spline, a bronze piston, and a steel blade cylinder, the
oPeration of which has been described in previous para-
graphs. See Figure 16. The fxed. splíne is attached to
the hub by a fixed spline bolt which incorporates a
Iong steel tube that extends outwardly through the
piston head, providing an oil passage to the outer side
of the piston. An offset hole at the base of the fixed
spline permits passage of oil to tþe inner side of the
piston.

(å) Between the blade cylinder and the fixed

{. sptine is a synthetic rubber bígb þressare seal located
' inwardly from the piston. This is spring loaded to hold

against alternating pressure as shown in Figure 16.

(3) MASTER GEAR.

So that all blades will change pitch to exactly
the same degree, it is necessary to use a synchro-
nizing device. Therefore, a master gear is installed in

I

3

2I

\

I
f,

I

[H

u
4
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part is also ground, and is locked into the front of the

hub by the shaft nut and lock ring. See Figure 18.

(5) SHAFT NUT.

The shaft nut is machined from bronze, and

castellations have been cut into the front of the

nut to provide a means of locking it on the propeller

shaft. A land on the rear of the nut mates with a

groove cut in the inner diameter of the front cone.

Loosening the shaft nut will, therefore, pull the pro-
peller from the shaft. See Figure 18.

Figure |9-Sbaf t Nat, Sleeae and. Ad,øpter

l.,4.dapter Á.ttaching
Screws and l7ashers-
9 required

2. Spinner Adapter

3. Sh¿ft Nut Locking Sleeve
4, Shaft Nut and 'Front

Cone
5. Rear Cone Hub Taper

(6) LOCKTNG SLEEVE AND SPTNNER
ADAPTER.

(a') To lock the shaft nut in place, a shaft nut
Iocking sleeve is provided. This steel sleeve has been

machined with castellations at both ends. The tongues
on the rear mate with the notches of the shaft nut,
while the notches at the fronr of the sleeve mate with
tongues in the spinner adapter. See Figure lp.

(å) The spinner adapter is a steel tube stamped
to form a small diameter at the front end and a fl.ange
with a large diameter at the rear. Tongues in the rear

diameter mate with the shaft nur locking sleeve, and
cap screws through the flange secure the adapter to rhe

propeller hub. The spinner adapter serves the three-
fold purpose of: (a) locking the shaft nut sleeve, (b)
providing a blast tube for cannon on military models

to prevent damage to the spinner shell, (c) providing
a brace to the nose of the spinner shell. See Figures 19

and 34.

Figure 2}-Regulator Explod.ed. fron Hab

I. Transfer Tube-
6 required

2. Transler Tube Seal-
6 required

3. Hub
4. Regulator
5. Ring Nut

d. REGULATOR ASSEMBLY.

(1) GENERAT.

The regulator assembly is a doughnut-shaped
unit mounted onto the rear of the hub by means of
a ring nut having a left-hand thread. It provides con-
trolled hydraulic pressure to the pitch change unit in
each blade socket of the hub. Figure 20.

(2) REGULATOR FUNCTTONS.

(a) T}JE REGUL,A.TOR UNIT:
,1. Acts 

^s 
a resert)oír f.or hydmulic oil; and

when in operation should be kept half filled with this
fluid at all times.

2. Contains a geal type oil Parnp to create the
hydraulic pressure necessary to change the blade angles.

l. Contains a Pressr¿re conlrol aalae to limit
the operating pressure to approximately 1O0O lbs. per
square inch. 

-4. Contains a goaernor mechanístn that auto-
matically distributes the supply of oil under pressure
to the high or low pitch tubes of the torque units itt
the hub.

5, Contains ^ cor?trol necbanism to permit
the pilot to manually set the governor while the plane
is in flight.

4

2I

À

2I

5
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(3) HOUSING.

The regulator unit is composed of a housing and a

cover. The regulator housing is a flat machined alumi-
num casting that contains the transfer tubes for the
hydraulic system. The oil pumpr goveÍnor, and pres-
sure control valve are attached to this part.

(4) COVER.

The regulator cover is a bowl-shaped alu-
minum casting that is fitted onto the housing and is

attached to it by rwenty-four cap screws. A removable
steel plug is threaded into the cover to permit filling
of the regulator with oil, and to offer access to the
governor adjusting screw. A seal ring is included be-
tween the housing and cover to assure a leak-proof
unit. A groove in the rear of the cover connects with
tubes attached to each blade socket of the hub, and

".i, "t a slinger for anti-icing fluid.

Fì gure 2 I 
-Re 

gulator Housin g T ube As s embly

Por. 2d

Figarc 22-Face Vieu of Regulat.or Housitzg

l. Governor 5. Oil Pump Screen
2. Pressure Control Valve 6, Cover Outer Seal
3. Filter 7. Balance \íashers
4. Oil Pump 8. Housing Bearing

a circular pattern, and brazed to steel pads at the poínts
where the oil pump, pressure control valve, governor,
and high and low pitch ports are attached. The en-
tire tube assembly is then cast into the aluminum regu-
lator housing.

(6) OIt PUMP.

The pump is a simplified gear type consist-
ing of two precision steel gears within a machined
aluminum body. It is designed to turn ar a maximum
continuous operating speed of 5OO0 R. P. M, and to
provide a continuous working pressure up to 1200
pounds per square inch. The pump rotates with the
regulator and is driven by a bronze geat which is
meshed in a planetary arrangement with a stationary
steel part known as the regulator gear. This stationary
ring gear is indirectly fixed to the nose of the engine
reduction gear case. See Figures 22 and, 27.

(7) PRESSLTRE CONTROL VALVE.

The pressure control valve and filter assem-

bly is fastened to the regulator housing on the outlet
side of the oil pump. The valve is a simple spring-
loaded steel piston within a steel cylinder and is

mounted in the regulator in such a way that the greater
the R. P. M. and cenrifugal force, the greater is the
pressure required to open the valve. The filter assembly
is a two-piece aluminum compartment consisting of a

F

L Governor
2. Pressure Control

Valve and Filter
3. Increase Pitch Tube
,1. Decrease Pitch Tube

5. Pump Pressure Tube
6. Oil Pump
7. Hub Contact Pads-

No. 2 Blade Socket
.:I
.:.'!

i
'I

I
I

(5) TRANSFER TUBES.

Transfer of oil from the pump rhrough the
pressure control valve to the governor, and then to
the proper high and low pitch ports for each hub
socket is accomplished through three steel tubes which
are cast into the regulator housing as shown in phan.
tonr view, Figure 21. These steel tubes are formed in

¡,1r1-il
l

I
7

ó

7

6
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Figure 2)-Pressure Contrcl Value

l. Pressure Control Valve
z. Filter

3. Pump Pressure Tube,
Regulator Housing

cap and cover, and is mounted between the pump out-
let line and the p¡essure control valve. A filter screen
is mounted between the halves in order to protect the
pressure control valve. Since the governor piston is
more often in neutral position than not, eventually
all of the regulator oil is discharged through the pressure
control valve filter assembly. This frlter is so designed
that it will accumulate and retain harmful foreign mat-
ter that may pass through the hydraulic system. See
Figures 22 and, 23.

(8) covERNOR.

The governor assembly has an aluminum body
into which a steel sleeve is pressed. A lapped
steel piston moves within a sleeve, and receives and
dist¡ibutes oil under pressure through ports machined
in the sleeve. A ground steel leve¡ is hinged to one
end of the piston. The under side of this lever bea¡s
on a steel fulcrum roller, while a spring load bears on
the upper side. An adiusting screw on the other end
of the spring permits adjustment of the governor for
maximam controlling R. P. M. The fulcrum roller is
mounted onto a bronze carcîage that slides on a steel

Po¡.2d

guide ways, which is doweled and fastened to the gov-
ernor body with cap screws, and a curved steel shoe

extends from the under side of the carriage. It is
'through this shoe that the governing R. P. M. is con-
trolled. See Figures t2,22 and 24.

(9) CONTROL MECHANISM"

(a) Inasmuch as the regulator revolves with the
hub, carrying with it the governor, oil pump and pres-
sure control valve, it is obvious that a conîrol n¿ecbat-
ism a¡d, a stationary gear be incorporated in order to
make possible control of the governor and operation
of the oil pump. See Figures z4 and 27.

<-

Fìgare 24-Regulator Control Mechanisn

l. Governor Shoe
2. Control Ring
3. Control Gea¡ and Lever
4. Adapter Plate
5, , ,dapter Stop

6. Adapær Ring
7. Control Screw-

3 required
8. Regulator Gear
9. Oil Pump l)rive Gear

3

I
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(å) On the rear of the regulator, therefore, is
a notched steel ring known as the ad.apter pløte. The
notch in this ring engages a slop assernbly that is at-
tached to studs on the engine reduction gear case. See

Fígure 24. On the other side of the adapter plate is a

bearing surface for the control gear anà. leaer. The con-
trol gear and lever is a steel ring gear with internally
cut teeth, having a lever arm which is attached directly
to the cockpit control. Three threadeð, control seteu's
are mounted within the control gear and lever (ring
gear) so that the pinion gear heads on the control
screws mesh with the internal teeth of the control gear.
See Figure 24. Move¡nent of the lever, therefore, will
rotate the control screws. Á steel plate known as the
ad.apler ring is mounted in front of the control gear
and lever to act as a guide for the control screws. Vith-
in the regulator is a cylindrical steel part known as

the rcgulatoÌ geü which forms the bore of the regu-
lator unit. This piece has a gear flange, on the external
edge of which are cut gear teeth, that, on assembly
of the regulator, mesh with the oil pump drive gear.
The adapter plate, adapter ring and regulator gear are
all fixed together by capscrews to fo¡m 

" JqgiggglJ¿
solid assembly. In front of the regulator þear flange
and su¡¡er¡¡ding the regulator gear part is a grooved
bronze conrrol ring, the groove of which mates with
the governor carriage shoe. Figures 24 and, 27. The
threaded ends of the cont¡ol screws mate with threads
in the control ring so that rotation of the control screws
imparts a fore and aft movement to the control ring,
allowing governor control. Fo¡ an over-all schematic
diagram, see Figure 27.

(10) REGULÁ,TOR BALANCE.

The rotating section of the regulator, excluding
the control mechanism and stationary geat, is statically
balanced. Balance weight bosses are provided in the
regulator housing so that perfect balance may be
attained. See figure 22.

(11) BEARTNGS AND SEA,LS.

The regulator gear and attached parts float
within the regulator on plain bronze bearings attached
to the housing and the cover. To provide for oil that
may pass these bearings, a slinger effect has been in-
corporated by utitizing centrifugal force to throw the
oil back into the regulator through holes in the bear-
ings. See Figure 25. Springloaded seals have been in-
stalled in both the housing and the cover to the outer
side of the bearings so that at low speeds, or ryhen
the propeller is stationary, they effectively retain the
oil. Centrifugal force lifts the seals off from the regu-
lator gear above a pre-determined R. P. M. where that

Por.2d

Fìgure 2i-Beaúng ønd. Seal Functíon
l. Seal in stationary, or closed, position

1. Oil Level 4. Seal
2. Rearing 5. Regulator Gear
3. Regulator

B, Seal in running, or oþen, position
r. Oil slung back through bearing slinger holes

force is suftcient to hold the oil a:way f.rom the center

Portion of the regulator. In this manner, seal wear is
kept to a minimum. Steel balls within the seal spring
are acted on by centrifugal force so that above the
desired R. P. M., they overcorne the spring tension
and permit the seals to withdraw.

(12) SCREENS AND FTLTERS.

(a) In any hydraulic system it is essential that
impurities be kept from close-fitting moving parts. The
hydraulic fluid in the Aeroprop is adequately filtered
through screens installed in the regulator unit. See

Figure 26.

A

54

B

32

I

I
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Por. 2d-3o, b, c

3. DESIGN VARIATION.

ø. MODEL IDENTITICATION.

(t) Á,t the time of publication, one model is being
produced, the designation of which is A632S.C1. Prior to
its introduction, four other types were built which have
rninor variations in regulator and type of stop lugs
used. These a¡e known as models ,{6325-41, A6325-A2,
Â6325-8l, and A6325-85. This handbook, therefore,
will deal particularly with model 4632S"C1 and will be
supplernented with discussions of the -Al, ",{2, -81, and
-85 wherever such a distinction is necessary. Below is a

sample form to show how a model designation is ob.
tained.

Mod.el Desígnøtion A6325-Cl

Â .............,,.. .A.eroproducts
6 ..............,.. 60 Shaft size

3 .,.............., Number of blades
2 ................. Blade shairk size

S ................. ... Short propeller shaft
C........,........ Major variation in design
I .................. Minor design variation

(2) Although the outward appearance of the vari-
ous models is similar, they may be readily identified by
the model designation stamped on the rim of No. I hub
socket.

á. MODEL A632S-C1. 
/

(1) The model A632S-CI propeller is designed for
engines up to 1325 H. P. and propeller speeds up to
1375 R. P. M. Governor control covers a range from
650 propeller R. P. M. to 1375 propeller R. P. M. The
governo! amangement holds the propeller R. P. M.
within extremely close limits of any given setting.

(2) SPECTFTCATTONS.

A6325-C1

Overall Diameter ......

Minimum Blade Angle
Maximum Blade Angle
Blade Angle Range......
Maximurn Propeller R. P. M.
Rated Horsepower
Engine Reduction Gear Ratio..........

c. MODEL ,{6325-À1.

(l) The' major. differences in Model ,{6325-A,r
from that described in the foregoing are:

(ø) No beørìngs bärween regulator gear, and
housing and cover, in contrast to model .{632S-Ct. Bear-
ings in this particular model regulator are not required

Fìgure 26-Søeens dnd Fílrers

t. Regulator Housing
2. Governor Filte¡

3. Pressure Control Valve
Filter

4. Oil Pump Screen

(å) One screen is assembled ro the intake side
of the pump; another ñlter is incorporated into the
pressure control valve unit; and a third screen frlters
the oil as it ente¡s the governor.

(c) In addition to mechanical filters, the cen-

trifugal fo¡ce of the revolving tegulator tends to sling
impurities to rhe outer po¡tions of rhe housing and
cover, and hold dirt or other foreign matter away frorn
vital moving parts. As an added precaution, however,
it is recommended that ca¡e be taken while filling the
regulator ro prevent entry of dirt.

(13) SPINNER AND BULKHEAD.

(ø) Because rnodern milirary planes operate at
very high speeds, the exterior of the airplane rnust be

efficiently streamlined. The spinner shell of the Aero-
prop blends with the conrour of the planes on which
it is used. This shell is a light-weight formed steel
piece, perfectly balanced and rigidly braced.

(b) The bulkhead to which this píece is at-
tached is a sreel. stamping that is also balanced at time
of manufacture. This bulkhead is attached to the regu-
lator by regulator cover screws between the regulator
and the hub, and the spinner shell is attached to the
bulkhead by counrer-sunk screws. See Figure 34.

7ttItt

\_ _ /_J
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Figure 27-Opetational Diagtan ol the Aeroþrop
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l. Seals mounted on
Regulator Gear

2. Adapter Plate Lobes
Attach to Reduction
Gear Case Studs

3, Engine Reduction Gear
Case Mounting Studs

F ìgure 2Ù-Sectìonøl Regøldtor Víew-
Mod.els A6)25-Al,.A2

Por. 3c, d

(c) Pìníon geart are detachable from the con-
trol screws.

(d) A check aalae is installed in the cover to
permit re-entry of oil passing the seals. See Figure 2!.

(e) The rcgøløtor geør is bolted to the face of
the engine reduction gear case by means of lobes on
the âdapter plate. See Figure 28.

(Ð An ød.iustøble leaer stop plate is attachecl
to a lobe of the adapter plate to limit the governor
control within the designed R. P. M. range of the pro-
peller.

Fìgure )}-Leær Stop Pløtes-Mod'els A6)25-AI, -A2

I. For Model 46325-A1 2. For Model 46325-,{2

(2) SPECTFTCATTONS.

¿:6325-AI

Overall Diameter
Minimum Blade Angle
Maximum Blade Angle .......
Blade Angle Range
Maximum Propeller R. P, M.
Rated Horsepower
Engine Reduction Gear Ratio

¿, ÌJI{ODEL A6325-A2.

(1) This model is identical with model ,{6325-Ar
except for the following:

(a,) Inasmuch as this model rotates at a slower
speed, a different leaer stop plate is used in order to
limit the travel of the control lever on the high R. P. M.
side of the governor. See Figure 30.

(å) Since the engine reduction gear case for
this model has only eight studs rather than sixteen,

since the regulator is so designed that the non-rotating
portion of the regulator is attached to studs on the en-
gine reduction gear unit. The regulator unit, of course,
is locked to and revolves with the propeller shaft and
propeller hub. Since the face of the engine reduction
gear case is closely aligned to the propeller shaft, fasten-
ing the regulator adapier plate to that face will assure
alignment of the stationary portion of the regulator to
the rotating propeller assembly. See Figure 28.

(b) Hígh sþeed. seøls are atached to the regulator
gear and bear on seal races in the housing and cover at all
speeds. See Figure 28.

Fìgue 29*Check Valoe-Models A6J2S-AI, -,42

l. Regulator Cover 2. Check Valve

-..:y'

to,4r/z,l
200

550

350
1670
1150
1.8:1

32

2
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model ,4,6325-,4.2 propeller adapter plates will be at-
tached to the engine reduction gear case at two lobes
rather than four. Do not remove the other two lobes.
See Figure 31.

AND SPACERS AND SPACÊRS

I 2
TH PLATE

Fígure 3 I-Mountìng Sruds-Models A6)25-Al, -A2

1. Model ,{6325-A1 2. Model .A6325.A2

(2) SPECTFTCÁ,TrONS.

46325-A2
Overall Diameter .....

Minimum Blade , ,ngie .........
Maximum Blade ,A,ngle .........
Blade ,4.ngle Range
Maximum Propeller R. P. M.
Rated Horsepower
Engine Reduction Gear Ratio

Maximum Blade Ângle
Blade ,A,ngle Range
Maximun Propeller R. P. M.
Rated Horsepower
Engine Reduction Gear Ratio

l. MoDEr.{.6325-85.

(t) This model is identical with model ,{,632S-Bt
except that a "softer" governor spring is used in order
to compensate for the lower rotative speeds of this
propeller.

(2) SPECrFrC.A,TIONS.

,A6325-Bt

Overall Diameter .,...

Minimum ntad" A.,gi. .. .... .....
Maximum Blade ,A,ngle
Blade Angle Range
Maximum Propeller R. P. M. .......
Rated Horsepower
Engine Reduction Gear Ratio ..

TABTE I.

A,EROPRODUCTS PROPELLER INSTALLÂTIONS

Sprìng
ldentíf cation

Plane Prcp.
Model Model

P39K A6325-A2
P39K ¿.6325,85

Sprìng
Tensíon

Por. 3d, e, f
550

350
t670
1 150

1.8:L

29.5 to 30.5 lbs.
at l-fo" compressed
length

24,5 to 25.5 lbs. at
l-itou compressed
length

18 to 19 lbs. at 1-,l,rrr

compressed length

.....to,4Y2"

.....24.50

.....59.50

.....350

... .. I 500

...1150
,'.,2:l

Plane
Model

P39F
P39F
P39N

Proþ.
lllodel

¿.6325-At
A(t325-tst
/'632r-CL

tUG

t 2

ENGINE THRUST PI.ATE PLA

Figare )2-Stop Lug Mountìng-Models A6)25-Bl, -8,
l. Model ¡{6325-81 2. Model A,6i2S-85

e. MODEL Â632S-Bt.

(1) The regulator for model ,4.6325-81 is similar
to that used on propeller model ,{,632S,C1 except for
outward appearance. In addition, the adapter plate is
fixed to the engine reduction gear case by means of a
one-piece composition stop lug in place of the bracket
and block as used on Model 4632S-C1. See Figure 32.

(2) sPECrrrc,4,TroNS.

46325-BI

NOTE

Because of the different reduction gear ratios
between the P39F, P39K, and P39N model
airplanes, and th-e consequent different rotative
speeds of the propellers, a particular tension
governor spring is necessary for each reduction
gear ratio.

These are as follows:

TABTE II.

to,4r/rn
200

Ptopeller
Model

Á6325-AL, -A2
-81

¿.6325-85

Overall Diameter .....
lr¡nimurir nf"ãã e"gf.

Unplated

Half-plated

,tll plated

-17-
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sEcTtoN ilt
PROPEIIER REMOVAT AND ¡NSTAIIATION

T. GENERAL,

a. The five models of ,4,eroprop discussed herein are

designed for the No. 60 short ¡:ropeller shaft. These

models, as far as removal and installation is con-

cerned, differ only in the merhod of ñxing rhe non-
rotating portion of the regulator on the engine re-

duction gear case.

å. Inasmuch as model 4632S-Cr is rhe curent pro-
duction type, the discussion on rhe following pages

will center around this model and will be supple-

mented by variations in methods of installing and

removing the other four types wherevcr such differ-
ences afe encountered,

r. For installation and removal of the Aeroprop,
only one special tool is necessary, as shown in Figure

33. Together with the propeller shaft nut locking sleeve,

this Shaft Nut rVrench is used for tightening or loosen-

ing the propeller shaft nut.

Figure 33-Shalt Nuî lYtencb

l-7

F i gur e 34-P r o p el I er I t s lal laliott

5. Spinner Âdapter
6. Adapter Attaching Screws and

\?ashe¡s-9 required

l. Rear Cone
2. Stop Assembly
3. Propeller
.{. Shaft Nut Locking Sleeve

7. Spinner Attachin¡¡ Screws-
12 rcquired

8. Spinner Shell

- 18 -
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2. PROPETI.ER REMOVAI. AND INSTALIÀTION.

¿. TOOLS Á,ND EQUIPMENT FOR REMOVAL
AND INSTALLATION.

Por. 2q, b

Figare 36-Remoo¿l of Spínner Sbell

NOTE

It is not necessary to mark the mating sections
of the spinner shell and the bulkhead. Because

of ofiset dowels, the spinner shell can mount
on the bulkhead in only one position. See

Figure 36.

Hoist and Sling
Shaft Nut Wrench
4'x l" Steel Bar
10" Reed and Prince Screw-

driver
10" Screwdriver
7/16" Socket with Speed

Handle
Thread Lubricant, .À. N.

Specification 3590
l/16" Cotter Key
f)iagonal Cutters

5/s" End Wrench
l" Socket lfrench and Handle
.032" Brass Safetywire
Duck-bill PIiers
Clean Engine Oil
Cleaning Mate¡ials
I)ry Wiping Rags

300 lbs. of Sandbags or other
weights

Fine India Stone
Re¡¡ulator Oil, A. Â. F. Speci-

fication Y3587

å. PROCEDURE FOR REMOVAL OF THE
ÂEROPROP.

Step I.-For planes equipped with tricycle land-
ing gear, load the nose wheel strut fork with approxi-
mately 300 lbs. in order to compensate for removal of
the weight of the propeller.

Figure 35-Renoaøl of Spínner Sbell

Step 2.-Remove the countersunk attaching screws
that hold the spinner shell to the butkhead as shown
in Figure 35.

Step 3.-Rernove the spinner shell by rapping with
palm of hand,s only.

SPINNER ÀTTACHING SCREWS

NO. I

-19-
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Steþ 4--Íûrn the propeller until the oil filler
plug in the regulator points downward. This should
bring the wide spline of the propeller shaft to the
bottom. See Figure 37.

S/ep 5.-Remove the inspection doors from the
cowlíng around the nose of the plane directly behind
the spinner.

Fìgare 3ï-Dìsen gaging Control Leaet

Fìgue |9-Remoul ol AàapterPlate Attachíng Nats-
Modcls 46325-A1, -A2

Pqr. 2b

Step 6,-Remove the cotter key and the clevis pin
from the regulator control lever located between the
engine reduction gear case and the rear of the regulator
at the upper side of the plane. See Figure 38,

CAUTION

Look at the regulator adapter plate, and if it is
of the bolted-on type (model ,{6325-Ar and
-42), loosen the adapter plate holding nuts
sho¡vn in Figure 39 as far as possible using a
5/g,, end wrench.

Figure 40-Renoaal ol Spínner Adapter

SteP 7.-Remove the safety wire and the V¿,, by
28 hex head capscrews from the spinner adapter, using a
speed wrench and fu" socket. Using hands only, with-
draw the spinner adapter as shown in Figure 40.

Srep 8.-Where cannon is mounted, use Shaft
Nut Wrench and four foot bar on the propeller Shaft
Nut Locking Sleeve. Turn counterclockwise and loosen
propeller shaft nut two turns, as shown in Figure 41.
(For installation without cannon, bar may be placed
through holes in the sleeve itself.)

Step 9.-Attach slings to the two upper propeller
blades, as close to the hub as is practicable. Take a
Iight strain on the hoist to relieve the propeller shaft
of the weight of the propeller. See Figure 42.

NOTE

If the propeller has a type 46325-Al or -A2
regulator, the adapter plate and the adapter
nùts firas, be remooed, as the propeller shaft
nut is backed ofi. Check the adapter plate after
each turn of the propeller shaft nut until the
adapter plate is clear of the engine reduction
gear case studs. See Figute 39.a'i

;l
i

I

CONTROL ARM
CLEVIS

REMOVE SPINNER ADAPTER

-20-
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Figure 1l-Looseníng Sba'ft Nat Fìgure 43-Loosening Sba'ft Nut

BETWEEN SIINGS AND
CIEARANCE

,i.,1

I
I

!

DRATN OtL_>

Figure í2-Attacbing Slings to Propeller

-21 -
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Figare 41-Plachg Proþeller on Bench

Figare 46-Retnoaal of Reat Core

Por. 2b, c

Step L0,-Continue to turn Shaft Nut \Ørench
counterclockwise until the propeller shaft nur is clear
of the threads. See Figure 43.

Step IL-Using extrerne care ro prevent darnaging
either bore, splines, shaft, or cannon, slide the pro-
peller forward until clear of the propcller shaft and
cannon, operating the hoist as required to maintain
clearance.

Step L2,-P.emove the regulator 6ller plug using a

one inch socket w¡ench. Drain thc oil out of the regu-
lator as shown in Figure 44. Replace the plrrg and
washer.

Step 13,-Support¡ng the free bladc, place the
propeller carefully on a bench or orher support with
the regulator side up, as shown in Figure 45.

CAUTION

The spinner and spinner bulkhead are balanced
as a unit. Ëach spinner should be kept paired
with its own bulkhead, together with the
proper attaching screws.

Steþ L4.-P.ernove the rear cone and felt insert
shown in Figurc 46.

c. PROCEDURE IìOR INSTALLA'IION OF THE
AEROPROP.

Step 1.-Using a recornnrendcd clcaning fluid,
thoroughly clean the rear conc scat together with the
splines and threads of the pro¡reller shaft. Exarninc
the shaft and cone seat for nicks, burrs, or scratches.
Dress with a frne India srone if necessary, clean
thoroughly and dry. See l-igure 47. Rotate the shaft
to bring the wide spline to the bottom.

...'.i

DRESS BURRS
, WITH FINE STONE

COAT SPTINES
WITH CI.EAN

APPLY ANTI.SEIZE
COMPOUND TO
SHAFT

F i gur e (-/ -I n s p ec tìn g Irc pell er S haf t

-22-
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REMOVE NUTS
AND SPACERS

REMOVE NUTS
AND SPACERS

I 2
ENGINE PLATE ENGINE THRUST PTATE

ADAPTER STOP LUG ADAPTER STOP LUG

3 4
ENGINE THRUST PLATE ENGINE THRUST PLATE

COTTER PIN

ADAPTER STOP BLOCK

ADAPTER STOP BRACKFT

5

ENGINE THRUST PLATE

Por. 2c

sixteen stud engine reduction gear case, as viewed from
the pilot's seat. IJse the second and third studs down
for the eight stud engine reduction gear case. If Model
1,6325-C7, use the two engine nose stud spacers between
the stop lug bracket and the attaching nuts. If Model
,4,6325-,{'1 or -A2, remove the thrust plate stud nuts
and spacers as shown in Figure 49.

Step 6,-Clean the bore of the propeller hub
thoroughly. 

"4.11 
grease or anti-rust compounds must be

removed completely from the propeller and the bore
wiped thoroughly dry. See Figure 50.

Step 7.-Attach the slings to the rwo blades
opposite the wide spline of the propeller hub. Keep
the slings as close to the hub as is practicable.

CAUTION

Provide clearance between the sling and the
spinner bulkhead plates tc avoid damage when
the hoist is raised.

Srep 8.-Raise the propeller, manually supporting
the free blade, and align the wide spline of the hub
with the wide spline of the propeller shaft. Cautiously
slide the propeller on the shaft until the propeller
shaft nut engages the threads. Take care not to damage
either the threads, splines, cones, or cannon. See
Figure 51.

Figure í9-Mounting ol Adøþter Stop

l. /{6325-,4.1
2. 46325-r''2
.r. A,6325-Br

4. 4632S-85
5. ,A632S-C1

Step 2.-lnstall the rear cone clean and dry; Do
not apply grease or oil. Install the felt insert in the
rear cone slot as shown in Figure 48.

Step 1.-Apply a light coat of clean engine oil to
the propeller shaft splines.

Step 4.-Apply a thin coat of approved anri-seize
compound to the propeller shaft threads.

Step 5.-lf Model 4632S-C1, -81 or -85, install
the adapter stop on the third, fourth and frfth studs
down from the top on the right hand side of the

CLEAN HUB SPLINES
fHOROUGHTY

-23 -

Fígure 11-Cleaning Propeller Hub
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F igarc 1 I 
-Mountin 

g Pro pell er

Step 9.-lnsert the propeller shaft nut locking
sleeve into the hub, engage the nut ahd turn the pro-
peller shaft nut three turns clockwise, using the shaft
nut wrench and bar as shown in Figure 41.

Step L0.-Align the adapter slot with the stop
bracket or stop lug located on the engine reduction
gear case. On models 46325-41 or -A2 align the lobes
of the adapter plate with the engine reduction gear
case studs as shown in Figure 4!, and place the lever
stop plate on the proper adapter plate lobe.

Step lt.*-furn the propeller shaft nut locking
sleeve clockwise two turns while checking the align-
ment of the adapter plate with the adapter stop. See

Figures 49 and 53.

NOTE

If Model 46325-Al ot -A2, start the adapter
nuts, but do not tighten. Use the special
spacers between each attaching nut and the
adapter plate lobes. Make certain that no
washers are between the adapter plate lobes
and the engine reduction gear case thrust plate.

Step l2.-Continue tightening the propeller shaft
nut, observing the adapter mounting line-up until the
propeller is mounted solidly against rhe rear cone.

Por. 2c

NOTE

For 46325-41 and .42 models, tighten all
adapter plate attaching nuts except the one at
the lever stop plate lobe.

Süep L3.-Remove the hoist slings from the pro-
peller.

Step l4,_Vhile blocking one blade, tighten the
propeller shaft nut, using 175 to 200 pounds at the
end of the four foot bar.

Figure í2-lnstallatíon ol Spinnet Ad.aptet

INSTAIT SPINNER ADAPTER
SAFETY CAP SCREWS

COTÏER KEY

-24-
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Figure 51-Ad.iasment ol Leøer Stop Plate, ltlod.ets
46325-At, -A2

l. Nut
2. Stop Plate Vasher
.1. Lever Stop Plate
4. Control Lever Srrps
5. Control Lever

6. Light Studs Removed on
Eight Stud Reducti<¡n
Gear Case

7. I)ark Studs Remain on
Eight Stud Reduction
Gear Case

Srep 15,-Install the spinner adapter: Secure with
the l/4" x 28 hex head capscrews of proper length,
and washers. Draw snug with a -,?,.,// socket and speed
wrench; safety with ,O32, wire. See Figure 52.

Fìgue 1{-Ad.iustnent of Le.uq Stop plare, Motlets
46325-At, -A2

NOTE

If attaching screw holes in the spinner adapter
do not line up with screw holes in the face of
the hub, remove the adapter and rotate it one
notch at a rime until proper alignment is made.
If alignment still is not artained, tighten shaft
nut slightly and repeat procedure.

Step 16,-Install the block in rhe stop bracket on
4632S-Cl models and safety the block with the cotter
key as shown in Figure 53.

NOTE

If Model 4632S-At or -42, adjust the reg-
ulator control lever stop plate as follows:

(a) Eacine the propeller, loosen rhe stop plâre
attaching nut and disengage the teeth of the stoþ irom
the adapter plate teeth. See Figure 54.

(å) Slide the stop clockwise as far as possible.
(c) Rotate the control lever clockwise toward

the left side of the airplane to the end of its travel.
See Figure 55.

ßÀVÉLÊè-

3

Fígure 56-Adjustment of Lever Stop Plate, Models
46125-A1, -A2

l, Control Lever
2. Control Lever S
3. Count Exposed

tops
Teeth

TOOSEN TEVER
STOP PTAIE NUI

LEVER

5

7

:,:ìri

-25-
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Figure í7-AttacþingLínkage to Control Leaer

Pqr. 2c

(l) Slide the stop counterclockwise to contacr
the shoulder of the control lever and count the number
of the teeth visible on the upper side of the stop.

(e) Holding the stop plate in place, rotate the
control lever to approximately the center position.

(l) Slide the stop dowñward three teeth.. See

Figure 56. ß,ngage the stop plate with the teeth of the
adapter plate lobe and tighten the attaching nut.

Step 17,-Move the control lever to one end of its
travel, then move the quadrant control to see if the
flexible cable clevis will follow the same amount. Re-

peat this procedure at the other end of the range. This
will make sure that the regulator control lever is free
to move throughout its full nnge. Be sure tbat tbere
ís saficiettt conffol trauel on lhe bìgb R. P. M. sid'e.

Step l9,-lnstall the clevis pin through the clevis
and through the control lever, as shown in Figure 57.

Safety with a cotter key.

Step l9.-Rotate the propeller until the regulator
filler plug hole is in a horizontal position on the left

hand side of the plane. Fill thc rcgrrlat<>r with A.A.F.
Speciñcation Y3587 oil rrntil half fr.rll, as shown in
Figure 58. Replace the filler ¡rlug ancl washer. Safety
with .032" wire.

NOTE
lù(/herc Y3r87 oil is unobtainable, any high
grade SAE 20 or SAË 1o straight mineral oil
is permissible. This may either be used inde-
pendently from or in mixture with Y3587 oil.

Sreþ 2|.-Lubricate the propeller hub as follows:

(d) Êirst insert Bleeder Tool, Figure 66'L be'
rween rhe blade retaining nut and the blade shank.

iilffi

Figure í9-Fìlling the Propeller Regulator

-26-
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Take care not to damage the retaining nut seals. This
is done to bleed air while greasing. See Figure 59.

(b) Using A.A.F. Specification 3581 AA grease

(alternate 35818), place the grease gun on the hub
grease fitting and apply pressure until grease appears
at bleeder tool.

(c) Repeat procedure at each fitting and at each

hub socket.

(d) Remove one grease fitting to relieve any

Pressure that may have been built up in the hub during
the greasing operation.

F i gur e 59-Gr easin g P r o c edure

NOlE

For regular refill lubrication, the bleeder tool
is not required; air may be bled by removing
grease fittings from the hub.

Step 2l.-Replace the spinner shell, aligning the
dowel holes in the shell with the proper dowels in the
spinner bulkhead, as shown in Figure 60. Note that the
serial numbers stamped on the exterior of the shell and
on the face of the bulkhead must always match. Note
also that the dowels adjacent to the blade in line with
the regulator filler plug are closer together than either
of the other pairs.

Tap the shell into place using the hands only. Set
the countersunk attaching screws snugly, using a Reed
and Prince screwdriver as shown in Figure dt.

Fígure 60-InstøIlation ol Spínner Shell

Figarc ÇI-Iutalløtíon ol Spínner Sbell

NOTE

Some of the earlier model spinner shells use

standard slotted type countersunk attaching
screws. Do not reþlace these screws with a

patented head type.

NOTE SERIAL
OF SHELL AND

usrNc HANpS ONIY, PRESS

SPINNER SHELL

-27 -
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3. GROUND RUN-UP AND FTIGHT TEST_P.39
¡NSTAtLATION.

¿. GENERT{,L.

After installation of the propeller, the air-
plane should be given a test run-up. Check to see that
the regulator is filled with ,4.. A. F. Specification Y3587
oil to the level of the frller plug hole with the filler
plug hole in a horizontal position on the left hand side
of the plane, as shown in Figure 58. Approximately

.-.{pgj-p¡!g of regulator oil are required to fill the regu-
lator half full.

å. PURGING THE PROPELLER'S HYDRÁ.ULIC
SVSTËM.

Prior to ground run-up and flight rest, and
after the installation of a ne,w or overhauled propeller,
it is necessary to purge air from the hydraulic system
of the Aeroprop. This is done as follows: With the
propeller .ottttõl in full "increase R. P. M." position,
apply the throttle until an engine speed of approxi-
mately.zlOq_& J,_y. is reached. Then, while adiusting
the throttle to maintain a constant manifold pressure,
pull the propeller cont¡ol to the full "decrease R. P..M."
setting while still maintaining the original manifold
pressure. Next, move the propeller control back to the
full "increase R. P. M." position so that the manifold
Pressure After following this pro-
cedure cycles a movement of
the propeller control should bring a corresponding
change in engine R, P. M., and the propeller may be
considered to have been satisfactorily purged.

NOTE

Por. 3o, b, c, d

governor is properly set to hold the engine R. P. M.
constant at that point. In order to protect the engine,
the throttle must not be held in this advanced position
longer than five oi six seconds. If the tachometer does
not settle back to and remain at 3000 R. P. M. the
governor must be readjusted.

NOTE

This check of the governor adiustment is to
be made only after the installation of a new
or an overhauled propeller, and is not to be

considered a part of the daily pre-flight run-up.

Due to the high minimum blade angle setting
on Model Á,632S"C1 propellers, it is not pos-
sible to attain a maximum governing R. P. M.
while the plane is held stationary on the
ground. On this model, therefore, a flight test
must be made before the governor is frnally
adiusted.

,t"

i Q, After ground run.up, recheck oil level and

[-gfi-{ to level of fitlçf plfrg,,þols with hole in horizontal
- position. Repeat the greasing procedure as previously

outlined under Step 20.

(3) Magnetos may be checked on the ground by
placing the propeller control in high R. P. M. position
and moving rhe throttle until an engine speed of ap-
proximately 2300 R. P. M. is reached, disregarding mani-
fold pressure. Without moving the throttle or propeller
control, turn the ignition switch and note the drop in
R. P. M. on right and left magnetos.

l. á.DJUSTMENT OF GOVERNOR.

The maximu- gor"rrr"å R. P. M. of the engine
may be changed by an adjustment of the governor
spring as shown in Figure 62. This adjustment is
readily accessible through the filler plug hole in the
regulator cover. A slotted screw is located inside the
regulator and has a bearing face in contact with the
governor spring. By placing a screwdriver in the slotted
screw head and pushing the screw in approximately fo'l
to comPress the spring and clear the locking pins, it is
possible to rurn the screw. See Figure 62. At no time
sboald tbis screut be turned uitbout releasing tbe lock
as noted. ¿boae. The governor spring pressure keeps

the slots engaged with the pins at all times, rhus assur-

ing a positive lock. Turning the adjusting screw clock-
wise gives a decrease in R. P. M., and rurning it counter-
clockwise increases the maximum R. P. M. Each rf turn
(or.G iócking: nqtc¡), varies the propeller speed ap-
prc;ñ;t.i-G;f:IllDor"ppro*iL^i.tyr*"nty-thr..

- 28 - ,-) Lr) D*u*' R{rV1
CJlr-O \r"'* t$tuf
) hô'rc),f -= I () üJluvl

Prior to gygly_gig\ it
functional check of the

is advisable to

!

:.ì.1

:l
i
i

propeller
cycle as described above.

c. GROUND RUN-UP.

(r) Before flight test the governor should be
tested to make sure that it is properly adjusted for
maximum R. P. M. To check this governor adjustment
under full engine power, it is necessary first to securely
harness the airplane. With propeller control in full
"increase R. P. M." position, the mechanic starts the
engine and moves the throttle until 2800 engine R. P. M.
is indicated by the tachometer. Then the throttle is
advanced rapidly while the rnechanic observes the
tachometer to note that the R. P. M, increases slightly
beyond 3000 R. P. M., and then settles back ro and
remains at 3000 R. P. M. This will indicate that the

.l

:.]
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l. Filler PIug HoIe
2, Screwclriver

F i gur e 62-G o u ent o r Ad.i us ttn et t

3. Adjusring Screw {. Lock Pins

pleted, a test flighr should be made, using full power on
the take-off; rhe propeller control should be in full
forward posirion or high specd setting. A careful check
should be made ro derermine the R. P. M. that rhe engine
settlcs to on the take-off. If the desired maximum
R. P. M. is obtained, a check using full military power
should be made with the plane in level flight. If the
desired maximum R. P. M. is not obtained, the governor
can be adjusted after test flight as described in previous
PâragraPhs.

(2) lÍ, during regular operation, the engine should

;

l
:

I

engine R. P. M. when installed on an engine having a
2.23:l reduction gear ratio.

NOTE

Models 46325-Al, -Az, -Bt and -85 are being
used wirh engines having reduction gear rarios
other rhan 2.23:1. Each notch adjustment of
the govcrnor will, therefore, vary the engine
speed somewhat less rhan for model ,{632S-Cl.

¿. TEST FLIGHT
(1) After the ground run-up is successfully com-

-29-
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INSTRUCTIONS FOR INSTALLING
BLADES IN THE AEROPROP-

BTADE BEARINGS BLADE CYL. ASSEMBLY

BLADÉ HU8

BLADE RETAINING
NUT ASSEMBLY

THESE SURFACES MUST
BE CLEAN AND COATED
WITH A FILM OF GREASE
BEFORE ASSEMBLY

t0"

DOWEL DOWET

tlrilililt

fail to attain take.off R. P. M. with the propeller in
take-oft position, it is suggested that the following be
checked and correction made for any irregularities be-
fore the governor is readjusted.

(a) Oíl leuel in regularor checked. (Level should
be at filler plug hole with filler plug hole in horizontal
position.)

(b) Rigging of control systen checked, assuring
full travel of conrol'lever.

(c) Tøcboneter checked for accuracy.

(d.) Engine checked for loss of power.

(e) Manifold pressue gauge checked for ac-
curacy.

4. ASSEMBI.Y OF CRATED PROPELLERS.

¿. KNOCKDOWN SHIPMENTS.

Propellers crated for knockdown shipments are
disassembled only to such an exrent as is necessary to

Fìgate 63-Installìng Blad.es in tbe Aeroþroþ

frt them into coffin-type crates. Two of the blades are

removed, the third blade remaining in the hub together
with the attached regulator. The propeller is so prepared

that it is necessary to clean anti-corrosion comPound

only from the outer surfaces of the hub, regulator,

blades, and the hub bore. The interior of the hub and

blade retention parts are thoroughly wrapped, so that

no cleaning of these sections is necessary at the time of
reassembly. The regulator is frlled with the proper

hydraulic fluid to prevent corrosion of regulator parts

during long periods of storage, and the interior of the

hub is rustproofed by the original grease which is

left within the hub. Blades, blade retaining nut lock

slots and the balance weight slots of the retaining nut

may all be identifred by numbers or colored paint so

that proper reassembly may be easily attained. All parts

necessary for installation are included with the crate.

The procedure for reassembly is as follows:

-30-
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)

CAUTION
\When handling the propeller, do nor lift by
the spinner bulkhead.

(a) Using clean rags, wipe the ânri-corrosion
compound from the hub bore and the exterior of the
hub and regulator. Do not remove the film of grease
from the blade sockets of the hub.

(å) Remove the nut lock from the blade retain-
ing nuts of the re nroved blades. Clean the anti-corrosion
grease from the blade exteriors but do not remove the
grease from the bearings at the shank end. Apply anti-
seize compound to the threads of the blade retaining
nut and the hub threads.

(c) lnstall the blades in the hub so that the
nurnber on the blade shank corresponds with the num-
ber on the hub socket. See Figure 63.

NOTE

Due to oftset dowels and dowel holes, the
blades will fit inro rhe hub in only one way.

(d.) Tighten the blade retaining nut snugly using
the Blade Retaining Nut lù(/rench, Figure 6G-4, and 3e',
bar. Tighten rhe nur until the purple painred lock slot
in the blade retaining nur rneets the purple painted lock
slot in the hub.

(e) Install the nut lock in the purple painted
slot of the blade retaining nur and safety with .032,,
safetywire.

(f ) lnstall the anti-icer tube and clamp on the
hub. See Section Yl za (3) and Figure 78. ,A.ttach the

Por,4o, b
flare nut at the end of the tube to the fitting on the
regulator. Provide sufficient clearance between the blade
shank and the end of the tube.

(g) Install the balance weights in the red painted
slots of the blade retaining nut. provide âr least .003r,
clearance berween the end of the weight and the blade
shank.

(b) Attach the spinner bulkhead plares ro rhe
spinner bulkhead so that rhe cutour in the plate sur-
rounds the blade shank.

(r) CAUTION: Install the propeller on the ship.
See_ the foregoing pages in this secrion. Rotare the prã-
peller until the oil filler plug is in a horizontal position.
Remove the filler plug and drain the oil from th. ,.g,.,_
lator until the oil is level with the filler plug hole. Tiis
will assure that the regulator is balf-fuil and only half-
full of oil. Replace the filler plug and washer and safety.
Make absolut.ely cerraìr¿ tbat dll spittetl. oit is cleanid.
front- tbe regulator, spìnner bulk.bead., and. tbe cou,ling
of tbe airplane.

(i) Grcase the hub in accordance with srep 20
of Section ll[, zc.

(A) Install the spinner shell and follow the
ground run-up and flight tesr as described in this chapter.

¿. ASSEMBLED SHIPMENTS.
Propellers shipped in triangular crates are completely

assenrbled and require only a cleaning of the exterior
parts beforc installation. All parts necessary for installa-
tion are included rvirh the crate, as shcwn in Figure l4
of this sectiolì. lìor proper installation procedlrre, see

Section IIl,2c.
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Por. I o,

I. IINE INSPECTION.

ø. DAILY INSPECTION.

For daily inspection of Aeroproducts propellers in serv-
ice it is suggested that a check.off list be followed,
similar to that given below.

(1) BLADES.

(a) Check for an excessive amount of grease on
the shank of the blade to the outer side of the spinner
shell.

(b) Clean the blades with gasoline or other
reconrmended solvent,

(c) Examine the brazed joint between the camber
sheet and the thrust member. This joint extends entirely
around the proñle of the blades.

(d) Wipe down the blades with clean engine oil
at the end of each day. The blades are chrome.plated,
but sand and other abrasive n:aterial may remove this
rust proofing and allow corrosion to starr. \íhile oiling,
check blades for nicks, scratches, or other damage.

(e) lf a crack or orher flaw is suspected, it is

suggested that the rnechanic carefully examine the sur-
face of all blades with a magnifying glass. For a com-
plete check, blades should be renroved and magnetically
inspected with magnetic inspection equipment.

(2) SPTNNER.

(a) Check the spinner shell attaching screws for
looseness,

(b) Check the spinner shell for nicks, cracks, or
other damage.

(c) Check the interior of the hub bore for oil.
If oil is fbund, rcmove the spinner shell and spinner
adapter, and exarnine more closely.

(d.) Examine the cowling behind the spinner for
evidence of oil. If found, iemove the inspection doors
of the plane and dctermine if the leak is coming from
the engine reduction gear case or the propeller.

(3) REGULATOR.

(ø) Remove the inspection doors in the cowling
to the rear of the spinner and:

SECTION IV

LINE INSPECTION AND MAINTENANCE

L Check the control arm clevis pin for safety.

2. Check the adapter stop block for safety.

l, Check for evidence of oil leaks. If found,
see Trouble Shooting, Section V.

NOTE

Oil leaks must be corrected before flight.

(4) ENGTNE \øARM-UP-P-39 INSTALLATTON.

(a) At the time of engine warm-up, the propeller
operation should be checked with the propeller control
in full "increase R. P. M." position. Apply the throttle
until an engine speed of a1:proxinrately 2300 R. P. M.
is reached, Then, while adjusting the throttle ro main-
tain a constant rnanifold pressure, pull the propeller
control to the full "decrease R. P. M." position, while
still maintaining the original manifold pressure. Then
move the propellcr control back to the fr¡ll "increase
R. P. M." position so that the manifold pressure remains
constânt. The engine speed should again rise to 2300
R. P. Nl. and will indicate that the propeller is function-
ing properly.

(b) rc vibration is noted or reported, check the
blade angle settings. If necessary, check the track of
each blade. Sec Section VlI, 4, Inspection.

NOTE

Blade track may be checked while the propeller
is installed on the plane by rigging a pointer
from the nose wheel strut to the center line at
the tip of one blade. Romte the propeller so

that each blade nray be checked. Measure the
distance from the end of the pointer to each

blade tip. Maxir¡rum allowable variation
is * rl¡r, from perfect tfack.

å. T\øENTY-FIVT HOUR INSPECTION.

At the end of every twenty-five hours of flying,
or after one week or more of standing idle, the regulator
should be checked for proper oil level. Oil should be

at the level of the frller plug hole with the filler plug
hole in a horizontal position on the left hand side of
the ship, For proper operation, the regulator should be

half-full of oil. See Section lll,2c.
' .:i

ì.{-l
!
!

¡
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Aeroprop Conslqnl Speed Propellers Sectíon V

Por, Io, b, c-2q

I. GENERAI.

¿. Trouble-shooting is relatively simple providing the
mechanic has a thorough understanding of the prin-
ciple of operation of the propeller and the funcrions
of the parts involved.

å. It is suggested, rherefore, that the reader go over
the frrst chapters of this manual in order to make cer-
tain that he has a complete knowledge of the function
of this propeller before atempring to determine the
cause of any trouble encountered.

2. TROUBLE.SHOOTING.

SECTION V

TROUBLE.SHOOTING

c, Careful analysis and complete checking of all de-

tails before attempting to draw conclusions will result
in accuracy when trouble-shooting. The following table

on trouble,shooting outlines some of the symptoms,

causes, and corrections encountered in practice, A care-

ful study and thorough understanding of this informa-
tion coupled with practical experience will result in a

fast and accurate determination and correction of diffi-
culties encountered,

TROUBTE PROBABIE CAUSE REMEDY

¿, Incorrect maximum govern-
ing R. P. M.

(r) Engine loss of power (a) Check engine ignition, carburetion, and
valve timing.

(2) Regulator oil supply at
improper level

(a) Check the oil level with the frller plug
hole in horizontal position. Regulator
should be half-full. Section lll 2c,

steP 19.

( 3) Insufficient regulator
control lever travel

(a) Disconnect the conrol cable from the
regulator control lever and check the

' quadrant cont¡ol for full travel. Move
the control lever to one end of its
travel, then move the quadrant control
to see if the end of the flexible cable
control will move the same amount.
Repeat at the other end of the range.
If there is insufficient travel on cable,
readjust linkage to the cockpit.

(b) On Models ,4,6325-,{,1 and -,{.2, check
the control lever stop plate setting as

described under step 16, Section lll 2c,

(c) Check the regulator control lever for
proper indexing. See Section YI ze (3).

(4) Tachometer reading in-
coffectly

(a) Repair or replace the tachometer.

(5) Propeller governor im.
properly adjusted

(a) Readjust governor. See Section III 3d.
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::ì Par.2b, c

REMEDY2 IROUBIE PROBABTE CAUSE

(6) Incorrect propeller mod-
el for the engine reduc-
tion gear ratio

(a) See Table I, Section II

å. Sluggish propeller response,
or hunting condition

(1) Oil pressure below nor-
mal

(a) Check oil level*too much oil leads to
a foaming condition which will reduce
the oil flow. Too little oil will also
lower the pressure. See step 19, Section
lll 2c.

(b) Disassemble the regulator and check
the governor screen and the pressure
control valve filter for clogging. Clean
or replace the screen.

(c) Check for blown gaskets or loose
screws.

(d) Check the pressure control valve for
opening and closing pressures. See Sec-

tion VII 1.

(e) Check oil pump for pressure and flow.
Replace where necessary. Check oil
pump seal for damage.

(f) Check fit between governor piston and
barrel-to be done by an instrument
man only. Desi¡able clearance is .0005".

(a) Check governor for binding. The base

might be warped due to uneven tight-
ening of the mounting screws. See step
8, Section Yl 2e (3), "Reassembly of
the Regulator [.Jnit."

(2) Governor binding

c. Failure to change pitch (r) Lack of oil in regulator (a) Check oil level. See step 19, Section
III 2c.

(2) Lack of oil pressure (a) Disassemble regulator and check gov-
ernor and pressure control valve
screens. Clean or replace.

(b) Check oil pump drive gear and shaft.
Replace if damaged.

(c) Check pressure control valve for open'
ing pressure. See Section VII 1.

:

.i

;'l
.: I-l

;
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2 TROUBTE

Po¡.2c, d, e, f, g

REMEDYPROBABTE CAUSE

(3) Governor binding (a) Check governor to see if piston is
sticking, due to dirt or other foreign
matter.

(b) Check governor mounting to make
certain that body isn't warped due ro
uneven tightening of the attaching
screws.

d, Stift cockpit conrrols (r) Ftexible cable control
jammed or bound due
to corrosion or heavy
oil

(a) Disconnect the control lever. Check
movement of the control linkage and
the control lever separately. Appty oil
to the ends of the push-pull assembly
and work the quadrant control. Check
control linkage for dirt, heavy oil, or
caked grease. Clean thoroughly and re-
lub¡icate.

(2) Regulator control lever
binding

(a) To correct stiff control lever operation,
remove the regulator and disassemble.
On Models 46325-,4.1 or -42, check
the control screw packing for tightness.
See Section YI 2e (3), step 11, "Re-
assembly of the Regulator Unit."

e. Oil in hub bore, or I. D. of
propeller shaft

(l) Leak in chevron type oil
seals

(a) Remove the blades and the blade
cylinders. Replace rhe chevron seals,
taking care to avoid damaging seals
during reassembly. See Section VI 2d
(3 ).

(2) Leak in hub pressure
tubes

(a) Pressure te$ the hub pressure tubes.
See Section VII. If leaking, repair the
tubes.

l. Oil on spinner bulkhead (r) Loose cover screws or
damaged cover outer
seal (or gasket)

(a) Tighten cover screws

(b) Replace cover outer seal (or gasket).
See Section VI ze (3).

(a) Replace the transfer tube seals between
hub and regulator. See Section Yl 2a
(3), "Reassembly of Regulator to
Hub."

(2) Transfer tube seals

g, Oil on regulator cover,
around adapter plate, or in
anti-icer slinger ring

(1) Engine reduction gear
leak. Paint with whiting
and alcohol to deter.
mine if engine or pro.
peller

(a) Repair the engine ¡eduction gear case.
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Por. 29, h, i

2. TROUBTE

i. Rough operatíon- excessive
vibration

5*¡
*ö/\-

4ouot3 -
TçIT
tsl

PROBABTE CAUSE REMEDY

(2) Regulator oil level too
high

(a) Check oil level. See Section III 2c, step
rg.

(3) Regulator housing or
cover seals damaged

(a) Replace the regulator housing seal and
cover seal. See Section Yl 2e and 2f.

(4) Adapter gasket damaged (a) Replace adapter gasket. See Section
VI 2e.

(5) Control screw packing
or seals damaged

(a) Replace packing or seals. See Section
YI2e.

(6) Loose regulator ûller
plug or damaged filler
plug washer

(a) Replace the washet and tighten the
úller plug.

b, Leakage when propeller is
stat¡onary, but not in flight

(1) Regulator seals holding
off, or cut

(a) See T. O. 03-208-4, or Âeroproducts
Field Service Change, No. 6-rework-
ing of regulator bearings; or replace
seals.

(1) Engine misfiring (a) Check the engine ignition system.

(2) Propeller unbalanced (a) Check the blades for damage.

(b) Check the track and pitch of all blades.
See Section VII 4 and 5.

(c) Check the blade roots for oil in the
balance cups. If found, replace the
cylinder seal ring if damaged. If this
does not correct the difficulty, replace
the blade cylinder. See Section VI 2d,

)
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I. INTRODUCTION AND SPECIAL TOOTS REQUIRED.

a, The following pages relating ro the disassembly
and reassembly of the various propeller parts are sub-
divided into these major sections:

2a. Regulator and Hub

2b, Blades

2c. Replacement of Master Gear and Propeller
Shaft Nut

2d. Torque Units

2e. Regulator Unit
2f. Regulator sub-assemblies

l, Bleeder Tool
2. Fixed Splinc Bolr'uflrench
.3. Regulator Nut 'Wrench

Por. I

(1) Regulator Gear and Âdapter Parts

(2) Pressure Control Valve and Filter Assembly

(3) Governor

(4) Oil Pump

(5) Check Valve

b. Each section is a complete operation from tear-

down to reassembly and aII sections must be followed
for a major overhaul of the Aeroprop. Reference will
be made in each section to the desired tools and equip-

ment for the operation.

SECTION VI

PROPELLER DISASSEMBTY AND REASSEMBIY

-_.1

,l

F i gare (t6-S peciøl T o ol s Required.

C. Blacle Retaining Nut $Trench 6. Piston Ring Assembly Tool
5. Indicator Tool 7. Govern<>r Spring Clamp

(See detail drawings at end of this Section)

I

2

5

3

6

4
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Pqr. I lo 2o

PTACE REGUI,ATOR
NUT WRENCH HERE

2 FI. BAR 
r

REGUI.ATOR
NUT WRENCH

c. Proper equipment should be available and made
ready before actual disassembly is commenced. Such
equipment includes a chain hoist and lifting slings for
the complete propeller, proper hand tools and specíal
tools, receptacles for parts, work bench or table, com-
pressed air and cleaning fluid.

d. Vhile handling any part of an aircraft propeller,
extreme care must be used to prevent damage. The
slightest nicks, dents or cracks m^y vety easily be the
cause of operational failure. Any part so damaged must
be replaced, or undergo rigid inspection befo¡e re-use.

e, To guard against such damage, as well as to save
time and prevent loss, suitable containers must be avail-
able in which to place srnall parts, nuts, bolts, etc.
during the disassembly operation.

l, Other important rules to observe are as follows:

(1) Dispose of all safety devices as they are re-
moved. Never use safery wire, cotter pins, etc. a second
time-always replace with new.

(2) Always replace paper gaskets before reas-
sembly.

(3) ,{lways use the proper tool and one rhat best
6ts the job:

(ø) Socket or box wrenches where possible and
of proper size.

(å) Screwdrivers that properly fit screw slots.

(c) Special tools where special tools are required.

Fígare 67-Remoaal of the Regulator

(4) Never use a hard hammer or hard drift directly
against metal-always use a hammer or drift of soft
material to prevent damage to parts.

(5) ìù(uhen cleaning interior parts of the propeller,
never use cleaning rags that may leave a deposit of lint
or other foreign material. Always wash parts with
proper cleaning liquids and dry with compressed air.

(6) Never use gasket compound on any sealing
surface of the propeller or regulator.

g. Inspection procedures should he followed as out.
lined under Section VII.

å. Shown in Figure 66 are the seven special tools re-

quired to overhaul the propeller.

2. PROPETIER DISASSEMBTY AND REASSEMBTY.

¿. REGULATOR ÂND HUB.

(1) TOOLS AND EQUTPMENT FOR

REPLACEMENT OF THE REGULATOR.

Regulator Nut \Ørench, Two -r1" Open End
Figure 66-3 \Trenches

2' x Ltt Steel Bar Diagooal Cutters

Soft-faced Mallet Duck-bill Pliers

10rl Screwdriver .032,'Brass Safety Wirc
Thread Lubricant, A.N

Specification 3590 )
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Fígure 68-Retnotal of Antí-icer Tubes

(2) PROCEDURE FOR REMOV.A.L OF THE
REGULATOR.

Srep l.-Separate the anti-icer tubes from the
regulator using two -1¡;,' open end wrenches, as shown
in Figure 68. Place one wrench on the fitting which
screvr's into the regulator cover ro prevent that frtting
from turning while the anti-icer tube flare nut is
loosened by the second wrench.

Figure 69*lnsert Reguløtot Nut lVreuclt

Step 2.-Insert the Regulator Nut Wrench, Fig-
ure 66-3 in the cenrer of the regulator. Engage the
dove tail lobes of the wrench with the slots in the
regulator nut as shown in Figure 69 then insert a 2, bar
through the holes in the wrench.

Por.2o

CAUTION

The regulator nut has a lelt hend. tbreed. Turn
clockwise to loosen. Care must be taken to hold
the wrench tightly in the nut to prevent slip-
ping or burring the nut or wrench.

Step 3--:Íurn the wrench clockwise and lift out
the regulator nut when free.

Step 4,_,F.emove rhe regulator from the hub by
lifting with hands only. The regularor is closely frt to
the hub and will bind if cocked or tilted. If binding
occurs, tap back in place with a soft-faced mallet before
lifting again. Do Trot pry the regulator from the hub.

Figure 7}-Re¡t¿oaal of tbe Trauf er Tubes

Slep ),-Remove the transfer tubes and seals

from the face of the regulator.

CAUTION

Do not use pliers as this may damage the tubes.
The transfer tubes are threaded on the inside
ariö may be easily removed by screwing in a
7/*tt x 28 capscrew and lifting out as shown in
Figure 7O.

Step 6,-Seal the regulator transfer tube holes
with masking tape to prevent entry of dirt.

Step 7,-Using small diagonal cutters, remove
the safetywire from the regulator cover screws., and
remove the 1O x 24 frllister head cover screws and
cover screw springs. Lift the spinner bulkhead from
the regulator, as shown in Figure 71. Replace the cover

USE TWO {.,0" WRENCHES

USE Y¿ x 28
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Figure 7|-Retnoual ol the Spinner Bulkbeød'

screws and cover screw springs, adding ,r"" washer under
the head of each screw to compensate for the removal
of the spinner bulkhead.

NOlE
Cover screw springs are not used with Model
4632S-Cl regulators.

Fígure 72-luspection ol the Spínner

Step 8,-Clean the spinner and the bulkhead
thoroughly, and inspect them for cracks or damage. See

Figure 72.

(3) PROCEDURE FOR rNSTÁ,LLATTON
OF THE REGUL,A.TOR.

Step l,-Clean thoroughly the regulator mount-
ing face, regulator nut threads and rcgulator nut face
as shown in Figure 73.

Pat.2o

Figure 7)-Cleaning tbe Regalator

Step 2,-Clean rhoroughly the regularor mount-
ing section on the hub.

Step 3.-Apply a light coating of thin anti-seize
compound to the threads of the regulator nut.

Step {.-Remove rhe LO x24 fillister head
cover screws, cover screw springs and washers, and in-
stall the spinner bulkhead on the regulator, as shown in
Figure 71. Line up the dowel holes of the bulkhead
with the dowels in the regulator and attach the bulk-
head to the regulator, using the covcr screws and cover
scrcw springs.

NOTE

No cover screw springs are to be used on
Model 4632S-Cl regularors.

Using a 10/' screwdriver tighten the regulator cover
scre\ils, moving from one screw to another screw dia-
metrically opposite, so that the regulator cover will be
drawn down evenly. Tighten the screws a second tirne

)

AND

INSPECI FOR I,OOSE
RIVETS, I.OOSE WETDS
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l

moving progressively from one screw to the next and
safety with .032,, wire.

Step 5,-Install the transfer tubes and new trans-
fer tube seals:

I. Insert the transfer tubes into the ports of
the regulator housing. Align the tubes with the regu-
Iator face. and using a soft-faced mallet, tap gently into
place. See Figure 74.

2. Insert new transfur tube seals into the regu-
Iator Ports and around the mbes, and press firmly and
evenly into place.

Step 6,-Loosen the anti-icer tube clamp on the
propeller hub by removing the safety wire and loosening
the clamp screw. Swing the tube out of the way to
Prevent damage.

Figute 7í-Installatiot of tbe Regulator

Step 7,-Using hands only, srart the regulator on
the hub, Iocating the regulator oil filler plug at the
No. r hub socket, as shown in Figure 75.

NOTE

The regulator bore is a close fit to the hub and
care must be taken when assembling to prevent
cocking and binding of the regulator.

Srep 8.-Start rhe transfer tubes inro the ports
in the hub. Tap the regulator into position using a

soft-faced mallet, as shown in Figure 76.

Step 9._Insert the regulator nut and start the
threads. Using Regulator Nur'Wrench, Figure 66-3 a¡d
2' bar, turn the nut counterclockwise until tighr.

Por. 2o

Figate 76-Iutallation of tbe Reguløtor

CAUTION
The regulator nut has a left hand thread. Hold
the wrench ûrmly in the dove tails of the nut
to avoid damage.

Fìgura 77-Checkìng Regulator lnstallatiott

Step l?.-When the regulator nut is tight, check
the clearance between the mounting faces of the regu-
lator and the hub, using a feeler gauge. To avoid leak-
age, this clearance should not exceed .002rr. See Fig-
ure 77,

Steþ Ll,-Install the anti-icer tubes using rwo
-r?,." wrenches, one on the fitting in the regulator and
one on the flare nut of the tubing. See Fi$ure 68.

CAUTION

Care must be exercised to properly align the
anti-icer tubes with the clamps so that the
clamps do not crush the tubes when tightened.

FILLER

PLUG
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Figurc 7Ù-Assetnbly ol Anti-icer Tubes

Step 12.-Tighten the anti-icer tube clamps,
taking precautions to provide clearance between the
tube and the hub socket, and between the end of the
tube and the shank of the blade. See Figure 78. Safety
the clamp screw with .o32,' whe

å. BLADIS.

(1) TOOLS AND EQUTPMENT FOR
REMOVAL AND INSTALLATION

OF BLADES.

8" Screwdriver /2,' Socket lù(/rench

Diagonal Cutters with Speed Handle
Blade Retaining Nut Grease, A.A.F. Speci.

\ürench, Eigure 66-4 fication 3581 ,{A
1O" x L't Steel Bar (alternate 3581 B)
Cleaning Materials Thread Lubricant, A.

N. Specification 3590

Fìgwe 79-Remoaal ol Blades from. the Hub

l. Blade Retaining Nut Wrench,
Figure 66-4

2. 30-in. by l-in. Bar
5. Diagonal Cutters

Por.2o, b

(2) PROCEDURE FOR BLADE REMOVAL
AND DISASSEMBLY.

Step 1.-With the regulator removed or spinner
bulkhead plates removed, mount the propeller on a

stake with the master gear side up, as shown in Fig-
ute 79.

Figure 90*Blade Retaínhg Nut Lock

NOTE

The blade retaining nut is locked in the hub
socket by a small lug secured in the blade re-
taining nut castellation that lines up with one
of the hub socket castellations. See Figure 80.
The anti-icer tube clamp and small balance
weights are secured in other castellations of the
blade retaining nut.

)

4. g-in. Screwdrive¡
5. l2-ín, Socket \Trench

with Speed Handle
6. Propeller on Stake

PROVIDE CLEARANCE HERE

BTADE

ICER

-44-
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Figare 92-Renooal of Antì-ícer Tube Clarnþ

Por. 2b

Step 2.-Cut the safety wirc and remove the
fillister head screw from the blade retaining nut lock
using an 8" screwdriver. See Figure 81.

NOTE

Mark the mating castellations of the blade re-
taining nut and the hub socket so that these
two castellations may be aligned again if the
same blade is to be reinstalled.

Slep ,.-Remove the anti-icer tube and clamp
together with any balance weights that may interfere
with the removal of the blade retaining nut. See Figure
82. Mark the castellations from which each was removed.

NOTE

In certain cases where the castellations may
happen to meet, the anti-icer tube clamp may
also be used as the blade retaining nut lock.

c

*-r

I

.;.,: ! :..

t, 
,

.a::- ..

Figure 93-Rent.ooøl of the Blade
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Step (,-ß,ngage the Blade Retaining Nut
$írench, Figure 66-4, with one of the convenient cas-

tellations. As shown in Figure 83, turn the nut counter-
clockwise until free of the threads. Replace the balance
weights and the lock lug in their respective castellations
of the blade retaining ntrt.

Fígure 84-Retnoudl of tbe Blade

Step 5,-Using the hands only, withdraw the
blade from the hub, shaking at the tip to loosen the
dowels, as shown in Figure 84. Use caution so that the
root of the blade does not damage either the th¡eads
or the torque units in the hub.

Step 6,-Place the blade on a bench with the
thrust face of the blade down and the stack bearings
overhanging the edge of the bench, See Figure 85.

Por.2b

Fígure 86-Rentoaal of Blaàe Nut Lock

Slep 7,-Using caution to avoid scratching the
blade, remove the cottcr key and brass blade lock screw
from the blade nut, as shown in Figure 86.

Step 8.---Turn the blade nut counterclockwise,
either by hand or using a strap wrench, until thc nut is
free from the blade.

Step 9.-Slide the stack bearings off the blade,
tapping the bearings with a soft-faced hammer where
necessary. See Figure 87.

::l

BLADE NUT

LOCK

SUPPORT
HERE

SHAKE
ÀT
TIP

BEARINGS & NUT

SHOUI.D OVERHANC
EENCH

Fígare 81-Lay Blad.e tuitb Bearìngs Oaerltønging Benclt
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Figure 99-Retnouøl of tbe Blad.e Retøinhtg Nul

Steþ l?,--Slide the blade retaining nur from thc
blade, as shown in Figure 88, using caution to avoid
damaging the blade retaining nut grcase seal.

ltigure 89-Renoual of tbe Nut Grease Seal

Step ll,-The bladc retaining nur seal n'ray be

replaced by removing the snap ring, as shown in Fig-
rure 89.

NOTE

The root of the bladc is leaded to bring all
blades to one master balance. Tþis tead. sbould
ueaet be renoueà. Balance washcrs are bolted
into a culr in the root of the blade. In the cvent
that blades are replaced, the balancing washers
should be removed from the old blade and a

like amount of washers attached to thc new
blade. See Figure 14.

Pqr. 2b

(3) PROCÈDURE FOR BLADE RËASSEMBLY
AND INSTALLATION.

Slep L--Thoroughly clean, dry and inspect all
Paf ts.

Slep 2.-Apply grease ro the exterior of the root
of the bladc and slide the blade retaining nut into placc
with the castellations of the nut facing thc tip of the
bladc. Use caurion to avoid damaging the blade retain-
ing nut grcase seal.

BTADE SHANK
, -. .:t:,1::i::;:

BLADE TIP

Fìgure 90-lde*ífcatiou ol Blad.e Beariugs

Step 3.-Grease the stack bcarings, using a
recomnrended lubricant and slidc them on the blade in
the ordcr, number 1, then nunber 2, and then number
3 as nrarked on the outer race, with the outer race to-
ward the blade retaining nut and the inncr race facing
the root of thc blade. See Irigure !0.

CAUÏION

Stack bearings are ground and nratched. Thcy
arc not interchangeable individually but must

SNAP RING

SEAT
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be used as an assembly and in the proper order.
However, one stack bearing assembly may be

intcrchanged with another srack bearing as-

scmbly.

Figure 9l-lnstallation ol rbe Blad.e Nui

Step 4,_-Spread anti-seize compound thinly on
the blade nut threads and blade nut dowcls. Screw the
blade nut onto the blade until the locking hole in the
nut is aligned with the lock hole in the blade. See

Figure 91.

Step 5,-Screw the brass lock into the blade nut,
turning it clockwise until it bortoms, then back up rhc
screw until the cotter key hole in the screw is aligned
with the cotter key groove in the blade nut. See Fig-
u¡e 86.

Step 6,-secure the blade nut lock with the
cotter key, bending thc ear of the cotter key so that it
is flush with the surfacc of the blade nut.

Step 7.-Apply grease to rhe hub sockct and
thread lubricant to the blade retaining nur rhreads.

Por. 2b

Slep 8.-Inscrt the blade in the hub socker and
start the dowels into the blade cylinder flange. See

Figure 92.

Step 9.-Slide the stack bearings into thc place
in the hub socket.

Step l?,-Start the blade retaining nut in the
hub socket threads and turn clockwise until the blade
retaining nut is snug.

Figure 9J-lnstallation ol the Blade

Step il.-Using the Blade Retaining Nut
\(/rench, Iìigure 66-4 and a 30" bar, tighten the blade
rctaining nut, applying 175 to"2OO pounds at the end of
the bar, see Figure 93, Bring the marked casrellâ-
tions in line for the blade retaining nut lock.

CAUTION

If the blade retaining nut is turned past the
marked castellations and the next castellation
cannot be easily reached, do not back the blade
retaining nut up to the mârks. Remove the ntrt
completely and retighten to thc proper point,

Step 12,-Replace the blade rctaining nut lock
and screw, and safety with .032" wire. See Figure 81.

Step 13,-F.eplace the balance weights, anti-icer
tube and clamp. Safety with .032/' wire.

CAUTION

l. Care must be exercised to line up the anti-
icer tubes with the clamps so that the clamps

t

.ri
-.t

.:.1

,'l

TIGHTEN ELADE RETAINING
NUT, USING SPECIAL WRENCH
AND ¡75-2OO LBS. AT END
OF 4 FT. 8AR

LOCK HOLE IN
BLADE NUT AND
IN BL,A,DE ROOT

CAUIION_AVOID DAMAGE
TO THÊ THREADS OF HU8
AND SURFACE OF BEARING

Figue 92-lrstallation ol tbe Blade
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ffiffi rwffiur,j.ffiffi 7

Figure 94-Master Gear, Prope.ller Shaft Nut, and. Front Cone

)
l. Attaching Capscrews and \ülashers- 3, Shim

9 required 4. Maste¡ Gear Ässembly
2, Master Gear Retaining Plate 5. Lock Ring
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6. Shafr Nur
7. Front Cone Halves
8. Propeller on Stake
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do not crush the tubes when tightened. Pro-
vide clearance between the tubcs and hub
socket and the end of the tube and blade
shank. See Figure 78.

2. Make certain that thcre is .003,/ minimum
clearance between balance weights and thc
blade shank.

SteP 14,-Lubricate the hub, trsing A. A. F. Speci-
fication 3581 ,{A (alternate 3581 B). See Figure 59.

,1. Insert the Bleeder Tool, Figure 66-1, be-
rween the blade retaining nut and the blade shank,
taking care not to damage the seal. This is done to
bleed air from the hub while greasing.

2. Place the grease gun on the hub grease
fitting and apply pressurc until grease appears ar the
bleeder tool.

J. Repeat thc above procedure in each firring
and at each hub socket.

NOït
For regular refill lubrication, the blceder tool
is not rcquired; air may be blcd from the hub
by removing grease fitrings.

c MASTËR GEAR AND PROPELLËR SHAF'T NUT.

(r) TOOrS AND EQUTPMENT FOR
REPLACEMENT OF M.ASTER GEAR

AND SHAFT NUT.

Por.2b, c

Fígure 91-Remoaøl oÍ Master Gear Retdining Plate

Fìgrn'e 96-Reuoaal of Master Geø Retaining Plate

t

-,'i,.// Socket Wrench
10" Screwdriver
Diagonal Cutters
Duck-bill Pliers

.032" Brass Safety Wire
Grease, A. A. F. Speci-

frcation 3581 AA (al-
tcrnare 3581 B)

(2) PROCEDURE FOR REMOVAL OF
THË MASTER GEAR AND THE

PROPELLER SHAþ-T NUT.

NOÏE

Never place the propeller on a bench with the
regulator side down. If n<¡ stake is availablc for
this operation, the regulator must be removed
or the propeller supported from the hub
sockets.

Slep l,-Cut the safety wire and remove the
l/4" x 28 attaching capscrews from the master gear re-
taining plate, using a .,?,.r, socket wrcnch, as sh<¡wn in
Figure 95.

j
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