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SECTION |
INTRODUCTION

1. This Handbook is issued as the basic technical in-

structions for the cquipment involved,

2. It includes a detailed description of he parts, insts
lation procedure, a description of operation, service
instructions, and overhaul instructions for the Hamil-
ton Standard Super-Hydromatic Model 4260 propeller.

Throughout this handbook the cerm "prnpe"er" includes
ewo assemblies: the hub & blades assembly and the control
assembly.

3. The propeller is manufactured by Hamilton Stand-
ard Propellers, Division of United Aircrafe Corporation,
East Hartford, Connecticut.

SECTION 1l
DESCRIPTION

1. GENERAL DESCRIPTION.
. GENERAL.

(1) The Super-Hydromatic propeller is designed to
meet the constandly increasing demands for superior pro-
peller performance and versatility. In this respect, it sur-
passes previ peller types in i ibilici
in that it includes, besides constant speed operation and
feathering, the additional features of reversing, lock pitch,
and extremely fast rate of pitch change. The increased rate
of pitch change minimizes overspeeding of the engine,
permits feathering to be accomplished very rapidly, and
makes practical the reverse pitch feature, Feathering, as
applied 0 a propeller, means the blades are set to an angle
such that their average chord lies in the direction of air-
craft flight. In dhis position, they act as brakes w stop
rotation of the propeller and engine, and at the same time
arc in the position to offer the least possible drag on the
aircraft. The reverse pitch feature allows the propeller to
develop negative thrust and, therefore, to exert a consid-
erable braking effect on the airceaft,

(2) The principal characteristics of the Super-Hy-
dromatic design are:
(4) The propeller is capable of changing pitch at
a rate of approximacely 35 degrees per sccond, This
rate of pitch change permits the following performancy
1+ The blades can acain the feathered position
from a normal ake-off blade angle in approximately two
seconds,

2. Blades can reverse from a normal blade angle
ac take-off power and tpm o an equivalent negative biade
angle in approximacely one second,

(b) The propeller is compl,

(¢) The propeller is capable of reversing t
negadve blade angle, therehy providing negative thrust
for the maneuvering of flying boats on the water, the de-
celeration of aircraft in landing, and tctical maneuvers
of military aircrafe such as dive bombing.

(d) The control system permits the optional wse
of all or any appropriate combination of the following
functions:

Constant speed.
Feathering,

Reversing

Fixed pitch.

Manual pitch changing.
Pitch indication.

M N

(€) The use of luw viscosity oil for pitch control
and lubrication insures sati per under
Tow temperature conditions.

(f) The propeller shaft bore is unrestricted and
makes possible the use of a propeller shafc cannon.

(8) The propeller has provisions for the corree
tion of acrodynamic unbalance,

(3) The Hamilton Standard Swper-Hydromatic pro-
peller consists of two major assemblies: the hub & blades
assembly and the control assembly. The hub & blades
assembly has the following major subassemblies: the bur-
reli the pump assembly which includes cight radially
mounted two-stage piston pump units; the cecentric as-
sembly which actuates the pump Ppistons; the vane motors.

which, with the blade connecting gear and stops

make up the pitch changing mechanism; he distsibucor
Yatve; and the hollow steel blade assemblies. ALl the major

( : y indep of
the engine for its control and oil supply, and no modifica:
tion of the standatd eagine nose and shafc s necessary.
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Figure 2—Basic Operating Diagram
SERVO MOTOR

(4) The control system includes nine subassemblies
mounted upon the control support which, in turn, is
fastened to the engine nose about the propeller shafc.
These subassemblies are: governor head, governor, servo
motor, solenoid pack, pitch transmitter, pitch limit sole-
noid, wiring harness, auxiliary motor, and translating con-
trol & rotating seal. Each of these subassemblies is a
unit in itself and can be replaced separately. On certain
aircraft where limited propeller operation does not re-
quire certain subassemblies, those subassemblies are re-
placed with cover plates.

b. BASIC OPERATING PRINCIPLES.

(1) PROPELLER OIL FORCE.—Pitch change of
the blades toward either a lower or a higher angle (as
shown in figure 2) is accomplished by means of oil pres-
sure which is developed by the piston pump (6) running
on an eccentric cam (5). This pressure is converted into
pitch changing torque in the vane motors (8) which are
secured in the propeller blades. Control of propeller blade
angle during constant speed, fixed pitch, feathering or
reversing operation is determined by the position of the
distributor valve assembly (7) in the hub. The distributor
valve assembly meters the flow of oil between the pump

5 ECCENTRIC
6 PISTON TYPE PUMP

8 VANE MOTOR

and the vane motors and is so designed that each axial
position of the distributor valve determines a definite
blade angle. For fixed pitch operation, therefore, it is
only necessary to maintain a fixed position of the distribu-
tor valve. For constant speed operation, the valve position
is determined by a centrifugal type compensating gover-
nor (2), acting through a mechanical relay (4).

(2) GOVERNOR OIL FORCE.—During constant
speed operation, the centrifugal type compensating gov-
ernor (2) controls a hydraulic servo mechanism (3) which
regulates the position of a mechanical translating con-
trol (4). The position of this translating control, as deter-
mined by the balance of forces on the servo rack, in turn
determines the position of the distributor valve in the
hub. Governor oil pressure acting against the servo piston
on one end of the rack and the servo spring acting against
the rack in the opposite direction provide these rack con-
trol forces. The oil pressure is developed by a gear type
pump (1) driven by the rotating hub, Oil is metered t or
from the servo chamber either by the action of the gover-
nor pilot valve sleeve which is controlled by the fly-
weights and speeder spring, or by the manual operation
of individual solenoid valves.

2 RESTRICTED







Section I
Paragraphs 1-2

« MODEL DESIGNATION.
(1) HUB AND CONTROL.

(4) The model designation system for Super-
Hydromatic propellers explains in part the type and use
of the propeller. The group of numbers preceding the
dash describes the basic propeller model, and the number.
following the dash (the dash number) indicates the minor
modifications incorporated in that basic model. As an ex-
ample, on a propeller designated as model 4260-3, the
number group preceding the dash indicates the following:

1. The first number, "4”, indicaces the number
of blades in the propeller.

2. The second number, 2", identifies the blade
shank size and is approximately equivalent to the Ham-
ilton Standard Hydromatic “E” size. ,

3. The last two numbers preceding the dash, in
this example, "60, indicate the SAE propeller shaft size.

(b) The number following the dash indicates the
minor modifications incorporated in the propeller. It also
denotes the combination of control subassemblies and,
therefore, the operational possibilities. Righthand pro-
pellers are indicated by an odd dash number, and left-
hand propellers by an even number. In each case an even
dash number indicates that the propeller is the lefehand
version of the propeller bearing the next lower (odd) dash
oumber,

(¢) The hub & blades assembly and the control
assembly are not identified as separate units except within
the parts list For the complete propeller. In common usage,
260" control assembly is one which fits an engine having
an SAE No. 60 shaft. The control subassemblies, except
the support, are interchangeable among all propeller
models.

(2) BLADE.—Each steel blade is identified by a
group of numbers and leccers which describe its type and
use., This identification is stamped on the camber side of
each blade between the 18- and 24-inch stations. A blade
designated as a 2C15B1-6-D indicates the following:

(a) The pumber "2° indicates the Hami
Standard Propellers blade shank size, and the blade w
thercfore, fit a hub having a similar shank size.

(b) The first lexter, "C", in this case, specifies the
activity factor, The lewers A, B, G, etc. designate activity
factors of 55 to 65, 65 to 75, 75 to 85, etc. respectively
for bludes of the same diameter. The higher the activity
the greater the power which can be absorbed.

factor,

(¢) The next group of numbers, 157, is the base
diameter (1o the nearest foor) of the propeller incorporat-
ing these blades.

(d) The next leteer, VB, indicates the major
blade design type, and in this cuse denotes  blade made
of a thin steel shell formed to the proper aerodynamic

Homilton Standard Propellers
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section and brazed (0 a steel core. The inner end of this
core has integral hardened races to accommodate the
balls used in the retention of the blade in the hub.

(¢) Direction of rotation is indicated by the last
number of the first group. In this example, “17, an odd
number, signifies a blade for right-hand rotation, and a
number "2” would designate a left-hand blade of the
same design.

(f) The dash number indicates the number of
inches the propeller diameter has been reduced from the
basic diameter. The "-6” in the example shows that the
propeller diamerer has been reduced six inches by a
straight cut-off, which means that only the cut-off station
is modified by blending the edges into the blade profile.

() The lecter “D” denoes the type of blade shell
cut-off used to adape the blades for a particular spinner
installation,

2. DETAILED DESCRIPTION.
4. HUB ASSEMBLY.

(1) BARREL ASSEMBLY.—The barrel with its hy-
draulic passages is made from a forging of chrome-molyb-
deaum steel with a high carbon content which permits
proper hardening of the integral bearing races and the
rear hub boss. During the early stages of manufacture, an
insert which provides certain oil passages is shrunk and
brazed into the outboard end of the barrel bore, thus be-
coming an integral part. The central bore of the hub is
splined to fir the engine-propeller shafc, with one spline
segment, at the number one arm bore, omitted to match
the wide spline on the propeller shaft. There are cone
Seats at each end of the central bore of the spline, the
rear cone seat being at 15 degrees and the front cone seat
2t 30 degrees with respect to the propeller axis. By means
of the splines and the cones, engine torque is transmitted
10 the propeller. The pump is attached to the rear of the

Figure 4-Barrel Assembly
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DRAIN BUSHING

DI-ICER BUSHING
BUSHING GASKET

PUMP HOUSING

STRAINFR BUSHING
BUSHING RETAINEN SCREW
RELIEF VALYE BUSHING.
TOROID SEAL

Figure 5—Extended View
of Pump Housing

propeller barrel by means of the pump attaching boles
which fasten to webs located between the blade arms.
The webs also reinforce the hub at these poins of rela-
ively high stress. The boss on the inboard side of the bas-
el supports and acts as a race for the eccentric assembly.
A steel distributor valve bushing is shrunk into the hub
{0 become an integral parc of the assembly, and is care-
fully honed to minimize leakage becween the distributor
valve sleeve and the bushing. The pin on which the cam
drive idler gear is mounted is shrunk into the barrel adja-
cent to the disributor valve bushi

g and is never removed
except for replacement. All exposed surfaces of the barrel
are shocblasted to produce a desired residual stress pat-
tern and are then plated as a protection against corrosion.
Currently, the barrel and some other parts are protected
by zinc plating covered with ridite, a special process
which produces an olive drab finish. Exch blade is sop-
ported in the barrel arm by fous rows of balls, the races
for which are ground directly into the barrel arm bore
and on the outer suface of the blade shank. The races in
both the barrel and blades are hardened by inducion
heating methods. The balls are inserted into the maces
through loading holes in the barel adjacent to cach of
the ball races.

(2) PUMP ASSEMBLY.

(4) HOUSING ASSEMBLY. — The housing av
sembly contains four seeel bole bushings shevnk int dve
aluminum alloy pump housiog knd secured with attaching
cap screws and 16 studs to which are fastened the cight
cylinder assemblies. These bushings and scuds aved never
be removed except for replacement A gasken is placed
under the fanged head of each bushing, and between the
outboard end of each bushing and the housing & synthetic
toroid seal is placed to prevent external oil leskage past
the bushing. The housing is shaped o coaform t the bur:
rel, making a compact assembly. Circular recesses i the
housing outer flange are used w meeeive che lead discs
chat may be necessaty for final balanding of te bub &
blades assembly. On the flange st each arm well there i
a location number to facilitte proper sligament of the
pump assembly relative w the hub st asserbly. The bols
bushings into which the barrel-pump arcaching bolw ase
screwed contain ports w allow oil Baw betweeg the hab
hydraulic passages and the hollaw pamp hovsing which
acts 48 8 sump.

1. The drain bolt bushing is threaded st bodh
cads 1o receive the sump relief vaive asembly in the ine
board end and the hollow drain bolt in the ousboasd end.

RESTRICTED 3
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Paragraph 2
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Figure 6—Extended View of Pump
Cylinder Assembly
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Four holes in the body of the bushing act as connecting
pores between the drain bolt and pump sump. The port
immediately beaeath the flange is the dump passage for
the sump relief valve, and the port at the bottom of the
inboard hole is the valve intake.

2. The de-icing bushing has a through passage
with 0o connection to the sump. The outboard cnd is
threaded to receise 1 hollow dummy bolt. On non. de-icing
installations, a bolt similar to the drain bolt is used.

3. The high pressure relicf valve bushing con-
tains pocts through which the valve relieves into the sump.
The intake port inboard of the bushing flange is threaded
for the manifold bolt connecting with the high pressure
system. The outboard end is internally threaded to hold
the high pressure relicf valve bolt.

4. The strainer bolc bushing contains no side
connecting ports between the bolt and the sump. A
threaded port leading o the high pressure manifold is
Iocated beneath the flange. The strainer bol screws into
the open end of the bushiog.

(5) CYLINDER, PUMP ROLLER, RETURN
RING, AND MANIFOLD.

1. Each cylinder assembly is a complete two-
stage reciprocating piston pump containing a cylinder, a
two-stage nitrided piston closcly ficted to the cylinder

Figure 7—Rear View of Pump
With Manifold Extended

I PISTON RETURN RING
2 HIGH PRESSURE MANIFOLD,

JIGH FRESSURE MANIFOLD STACER
% HIGH VRISAURE MANIFOLD GASKET

MANIFOLD BOLT
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and forked at the lower end, & low
cheek valve and u high pressure
valve. The low pressure check valve
disc, a sof t spring, and a plug which is held in the eylindec
by a brass pin. The high pressure check valve incorporates
4 fluted plunger, a spring, and a hollow bolt which re.
tains che spring and plunger and also connects the valve
to the high pressure manifold. The eight eylinder as-
semblies are mounced radially in the housing and are
secured o the seuds by self-locking nuts,

2. The pump roller assembly, which rolls be-

tween the eccentric cam sutface and the teturn ring, in-
cludes a roller and an inner race with bearing necdles
between the two, Each roller assembly is held in the piston
fork by means of a roller shaft secured in place by a sear-
type lock washer and a hex nut.
3. The steel return ring assembly is composed
of eight segments riveted together into a jointed ring.
This flexibility is necessary for assembly and disassembly
of the pump. The return ring runs through the piston
forks and presses the rollers into contact wich the eccen-
tric surface at all times.

pressure (frststage)
(second-stage) check
consists of a phenolic

4. Thehigh pressure manifold is a collector ring
for the oil discharge of all the individual pump assemblies,
and is made of high tensile steel sections brazed together
into a ring. Discharge into the manifold from the cyl
ders flows through hollow bolts attaching it to the ¢
ders at the high pressure check valves. Discharge from the
manifold flows through an additional hollow bolt to the
strainer bolt bushing, and also through a similar bolt 0
the high pressure relicf valve.

Sechion 1
Poragraph 2

P PSTRAINER BOLT ASSEMBLY, ~The
pump scruines bolt strains the oil from dhe high pressure
systeen in the pump, and directs it hrowgh two ¢ross posts
beacath the bolt head into the barrel web pasiage o the
distribocor valve. It is 1 soldered assernbly, mide p of &
hosing containing parts which open into the bushing,
a steel tip, and 4 fine mesh screen which strains ineoming
oil. A syntheric toroid seal is used becsveen the holt and de
barrel.

() HIGH PRESSURE KELIEF VALVE ASSEM.
BLY —The high pressure relief valve assenbly is com-
posed of a housing, 4 long semmed conical plonger, &
spring,  shim, x valve plug, and several toroid seals. This
valve plug fieting inro the head of the hasiag snd over the
valve plunger stem, acts s a dash pot for the valve and
a retainer for the spring. The housing has o serles of cross
holes which open into the bushing, Relief pressure (ap-
proximately 3000 p.s.i.) is adjusted by shims berween dhe
valve plug and the spring. The seals are used becween the
housing and che bushing, and berseen the housing snd
the barrel.

() DRAIN BOLT AND DUMMY BOLT —The
pump drain boltis a short hollow bolk with & cross pssige
beneath the bolt head to connect the basrel deain passages
to the pump sump. A similar bolt sithout the cross pas-
sage is used in the de-icer bushing on non-de-icing instal-
lations. A toroid seal fits berween the halt and the bacrel.

(f) SUMP RELIEF VALVE —Installed in the in-
bourd end of the drain bushing, the sump reliet valve as-
sembly consists of a retainer, & check ball, a spring, &
valve screw, a lock pin, and two seals. This valve relieves

00

L A

1 TOROID SFAL
2 PUMP STRAINER BOLT

3 PUMP BOLT LOCK.
4 PUMP BOLT SNAP RING

Figure 8—Strainer Bolt

1| TOROID SEAL
3 DRAIN BOLT

& BUMP HOLT LOCK
& PUMP BOLT SNAP RING

Figure 10-Drain Belt

It

i(@L | ,‘0 rmmﬁmmm“

| CorTiR PIN
Figure 9—Extended View of High Pressure
Relief Valve Assembly
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1 TOROID SEAL 3
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Figure 11-Dummy Bolt
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Figure 12—Extended View of Sump Relief Valve

oil from the sump at a pressure of approximately 30 p.
thus keeping the pump sump ar a pressure which fa
tates delivery of oil o the high pressure stage of the pump.
Discharge through this valve aids in the lubri
the pump rollers and the eccentric bearings.

(3) ECCENTRIC ASSEMBLY.—The eccentric as-
sembly, mounted on the inboard boss of the barrel, is re-
tained by a light drive fic of the governor drive gear and

Hamilton Standard Propellers
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by a lock pin inserted through mating holes in the barrel
and the governor drive gear. The assembly consists of two
major pares: the eccentric which is held stationary in re-
spect to the engine during normal propeller operation to
impart reciprocating motion to the pistons, and the gov-
emor drive gear which transmits power from the propel-
ler shaft to the governor. The assembly rotates on rollers
which fit int races in the inner surface of the eccentric and
are held in position by brass cages. The barrel boss serves
as the inner races of these roller bearings. The parts arc
positioned axially by three thrust segments which fic
through slots in the governor drive gear into a race in the
eccentric. Pressure for operation of both the hub & blades
assembly and the control assembly when the propeller is
not rotdng is obuined by rotting the eccentric. This
actuates the pistons of the pump and also operates an
auxiliary piston pump in the control. The eccentric is
driven by an electric motor mounted on the control sup-
port assembly.
(4) VANE MOTOR ASSEMBLY.

(4) VANE MOTOR.—The vane motor is the
mechanism by means of which oil pressure from the pump
is converted into pitch changing torque on the blades. The
~ane motor is an assembly of two principal components;
namely, an internal stationary portion consisting of a
center post with a barrel vane which is fixed with respect
1o the barrel, and an external (o blade) vane component
which is fixed with respect to the blade. The blade vanc is
free 1o turn about the barrel vane through an angular
range of approximately 120 degrees.

1. The hollow center post is integral with a flac
disc having two projections which fit into mating holes
at the inner end of the barrel blade bore. Two dowel bush-

Figure 13—Extended View of 1

Eccentric Assembly 3

LOCK PIN ASSEMBLY
THRUST SEGMENTS
3 GOVERNOR DRIVE GEAR

4 BEARING ROLLERS
5 BFARING RETAINFR ASSEMBLY
4 ECCENTRIC
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ings are shrunk into the disc to

provide oil passages be-
tween the barrel and the vane motor chambers. Synthetic
foroid seals are used between the dowel bushings and the
barrel. Tnternal passages connect the dowel bushings to the
four chambers. Four ports on the inner ead of the center
postare labelled in pairs "L-L” and “R-R". Pipe plugs and
oil control pins are used to plug the passages under one
paie of ports according to the direction of rotation s
shown in figure 34, Similar pipe plugs seal the other pair

of ports againse leakage. A brunze ring shrunk onto the

OD of the disc acts us a bearing surface, There are grooves

for oil seals and splines to match the batrel vane splines

on the imner portion of the center post, while the outer

end s threaded t0 accommodate the cover nut. The central

hole is threaded o hold the jack-screw. The barrel vane

which fics tightly over the ceater post has grooves for the 1 VANE MOTOR COVER
| strip seals and ports for ol to enter the chambers, b

2 cuevis o
2. The blade vane is a bollow cylinder having  y corres rmx
i the two fins on its ID and an integral induction hardened § COVER NUT—CENTIR
| bevel gear segment on its inboard end. The micro-ad- 2 :.)fl.:::}.‘mm s
| jusement ring s splined (o the OD of the vane and se- SNAP KING
cured by a snap ring. Since this ring also is splined to fi & MICRO-ADJUSTMENT RING
| the blade splines, it permits blade pitch adjuscment rela- 7 END PLATE GASKET
tive (o the barrel vane in increments of .05 degree. Such SR AT O
adjustment can be made on any blade independendy. 9 COVER END PLATE
3. Bronze plates and triangulaesection gaskets 10 yaNE wOTOR $THR

\ with springs are incorporated to seal each end of the vane
motor chambers. The cover nut with its seal holds the 3 yarrr vane

| assembly together. It is locked by a clevis and a cotter pin. BOTTOM END PLATE

(b) VANE MOTOR JACK-SCREW ASSEM. 14 CONTHR POST UPPER

BLY.—One end of the jack-screw bears against the bot- e PorT Yol
tom of the barrel arm bore, and as the jack-serew is turned. SEAL
the center postis forced outward. This, in turn, forces the 16 ¥ANE MOTOR CRNTER
blade outward against the retaining balls in che arm bore - 1 T ansrek powEL
and blade races. The jack-screw contains a spring loaded  1u
latch mechanism o hold the screw in the set position.

11 BLADE VANE

19 OIL CONTROL PIN
2 PIPE PLUG
21 JACKSCREW ASSEMBLY

Figure 14—Extended View of

Figure 15—Extended View
Jack-Screw Assembly

of Vane Motor Assembly
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A

: 1 HIGH PITCH $TOP RING STOP SLEEVE DOWEL
Figure 16—Extended View of Refaining Nut, ) e e RETAINING NUT
: i 9 RETAINING NUT
Connecting Gear, and Stops Group 4 PRELOAD SHIM 10 RETAINING NUT PACKING RETAINER
5 BLADE CONNECTING GEAR 11 RETAINING NUT PACKING
¢ STOP SLEEVE 13 FRONT CONE

(5) RETAINING NUT GROUP.—The front cone

is the standard SAE No. 60 two-piece type ficting around
the inboard flange of the bronze propeller reaining nut.
To prevent ail leakage from the hub through the shaft
splines, a chevron type seal with recainer is placed be-
tween the upper flange of the retaining nut and the froat
cone. The stop sleeve of the connecting gear assembly,
fitting over the recaining nut, holds the cone, seal, and
nut place in the barrel. The cover plare, when bolted
in position, bears down on the cam drive gear of the con-
necting gear assembly and holds the parcs in position.
The retaining nut, therefore, is not removed from the
assembly during installation and removal of the propel-
ler. It is locked to the cover plate with a lock wire. A
toroid seal on the inside diameter of the cover plate pre-
vents external leakage from the hub by firting closely
around the retaining nut.

(6) BLADE CONNECTING GEAR & STOPS AS-
SEMBLY.— This assembly contains a stop sleeve fixed 0
the barrel, a blade connecting gear assembly fitting over
the swp sleeve and meshing with gear segments on the
vane motars, the high and low pirch mechanical stop rings
splined on che outside diameter to mate with the con-
necting gear assembly, and a bronze cam drive gear
through which the distributor valve cam can be indexed
i cither direction to obiain proper angular relationship
with the blades. The stop sleeve fits over the recaining nut

and into barrel recesses. The blade connecting gear syn-
chronizes the blades which are actuated by individual vane
morors. The proper amount of preloading on the vane
motor gear segments by the cover plate is obuined by
means of shims placed berween the cam drive gear and
the connecting gear. During actual propeller operation,
the mechanical stops do not come in contact with the stop.
sleeve since the blades are hydraulically held and limited
in their range by the hydraulic stops in the control as-
sembly. To keep the mechanical stops from contacting the
slecve, they are set one degree above and below the set-
tings of the hydraulic stops in the control assembly, and
become effective only in the case of interruption of the
hydraulic control. If possible, the high pitch mechanical
stop should be set five degrees above the hydraulic feather
stop. A maximum total included pitch range of 120 de-
grees can be obtained. This range is normally —25 o 495
degrees. Other ranges are achicved by different gradua-
tions on the same parcs.

N DISTRIBUTOR VALVE ASSEM BLY.—The
distributor valve assembly performs three functions; (1)
it meters the flow of oil between the pump and the vane
motors to increase or decrease the blade pitch; (2) it holds
(he blades at a constant pitch when the distributor valve
is held in a fixed position; (3) it acts as an unloading valve
t0 limi the pump pressure to the required minimum when
o pitch change s required by bypassing the oil €o the

e

T DISTRIBUTOR YALVE SUEEVE Swais,
e istril 71 VE CAM ROLLER A
figure 17—Extended View of Distributor A 'EL’J':;:_.‘.‘:'J# 5 DISTRIBUTOR VALVE LOCK
Valve Assembly 1 DISTRIBUTOR VALVE » L
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sump. It consists of two major pares: the distributor valye
sleeve and the distributor valve icsel

the autboard end of the valy
with  lock and pin throy
the force necessary to keep the

f. A spring, placed
¢ and held in position
the valve, furnishes part of
control rack assembly bear
ing againse the translating control thrust place, The valve
assembly is retained in the sleeve by means of a cam roller
pin inserted through a fug on the ourboard end of the
sleeve and seating in a slo in the top of the valve lock,
The distributor valve is very closely fitted o the sleeve,
and the two parts are then hydraulically balanced. This
makes the parts non-interchangeable with other assem-
blies. The same serial number is electrically etched on
both parts as a means of identificacion. The distributor
valve cam meshes with the cam drive gear of the connect-
ing gear assembly through an idler gear. The cam is held
onto the barrel post by a snap ring. The cam roller on the
valve sleeve engages the slot of the cam and imparts an
axial movement to the sleeve as the cam rotates. The cam
track is divided into three ranges: reversing, constant
speed, and feathering. The corresponding blade angle
limits between the “knees” of the constant speed range
are approximarely 10 aod 60 degrees, The distributor
valve assembly is covered by the valve cap screwed through
the cover plate into the barrel, The cap is safetied to the
cover plate by a corter pin inserted through a hole in the
valve cap base aligned with a slot on the edge of the
cover plate.

Sechion W
Paragraph 2

(8) LUBRICATING VALVE & OFFSET CON-
TROL ASSEMBLY.—The lubricating valve is buile inco
the distributor valve offset conteol which is fastencd w o
flat on che barrel behind the distributor valve, Tt fur-
nishes lubrication w the eccencrie heatings and the pump
rollers. A ball type check valve opened by harrel pressre
and centrifugal force controls oil flow into 1 spoue di-
rected at the bearings. The valve iy fully opened w

imately 15 p.si. and fully closed at approsimutely
The same oil is centrifugally thrown out from the
bearings and onto the pump roflers, furnishing them with
splash lubrication. The offsct control provides 4 direer
mechanical linkage between the teanslating concrol thruse
platc and the inboard end of the distributor valve to
which it is artached. Positive movement in both directions
is obtained through the use of & pair of idler gears ra-
ning between the control rack assembly which hears
against the thrust plate and the extension rack which is
attached to the distributor valve.

(9) ROTATING SEAL THRUST RING ASSEAL
BLY.—A nitrided steel ring is soldered pesmancaly w
the retainer 1o act as a bearing surface for the earbon ring.
seal on the control assembly. The small cup projecting
from the rear surface covers the extension rack of the
offsec control. This assembly is artached o the pump with
shoulder screws. A woroid seal is used between the reGiner
and the pump.

EXTENSION RACK
EXTENSION RACK

SEAR
CONTROL RACK GEAR
WASHER

LOCATING WASHER
COTTER PIN

GEAR RETAINING
SPRING

RETAINING PLUG

COTTER PIN
LUBRICATING VALVE

ING
LUBRICATING VALVE
BAL

12 GEAR SHAFT
13 EXTENSION RACK
ROLLER

EXTENSION RACK

g
g
¥
g
3
E|
g

CONTROL RACK

Figure 18—Extended
View of Lubricating
Valve & Offset
Control Assembly
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THRUST RING-PUMP HOUSING SFAL
3 ROTATING SFAL THRUST RING
3 RETAINING SCREW

Figure 19—Rotating Seal Thrust Ring

(10) MISCELLANEOUS PARTS.

() BLADE RETENTION SYSTEM.—
duction hardencd races, as previously mentioned, are in-
corporated in each barrel arm. These races match corres-
ponding races in the blade. Fach is actually a combination
races: a bearing race and a loading race. Forty-six
steel balls are placed into cach loading race through the
Ioading holes in the barrel. If the blades are then pulled
out, the balls become seated in the bearing races. A gasket

and a cover plate attached by two screws cover the three
exposed loading holes.

(b) BLADE ARM PACKING.—Present propel-
lex models are using two types of blade packing seals. The
chevron rype. which consists of three chevron seals and &

Figure 20—Blade Refention System
A. Blade in Loading Pasition
8. Blode in Running Position

Hamilten Standard Propellers
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header ring all retained by & washer and a two-piece re
tainer ring fitting into an annular recess in the end of e
arm bore, is used in the earlicr propellers. The single
toroid seal type, in which the seal is recained by a split
blade packing ring and locked by a blade packing nut
screwed into the outer end of the barrel arm bore,
found on all later models. The packing nut is safetied by
a b type ring placed becween the nut and the end of the
barrel arm with a tab bent to fit in the barrel arm slo and
into one of the serrations on the nut.

(¢) DEICING DEVICE ASSEMBLY.—The first
model 4260 propellers do not include a de-icing device
assembly, although provision is made for it. The slinger
ring atcached to the rear of the pump re
fluid from its source. The nozzle assembly, which fits into
& hole in the pump, directs the fluid from the slinger ring
0 the blades.

(d) BALANCING WASHER GROUP.—Lead
balancing washers to the number required are held in re-
cesses on the pump OD by bolts and self-locking nuts.

b. BLADE ASSEMBLY.
(1) BLADE.—In order to develop larger diamecer
propellers and to obain the desired weight saving, the

-5

o

1 STEFL BLADE 4 PLAIN WASHER
2 BALANCING PLUG 5 LOCK WASHER
3 BALANCING WASHER 6 NUT

Figure 21—Extended View of Blade Assembly
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2C15B1 (section 11, parageaph 1.c.(2)) type hollow sceel
blade was developed. The main strucrural member is a
tubular seeel core having supporting surfaces for the vase
motor on the inside bore of the shank end and incorpor-
ating blade retention races in the outer surface of the
shank, This tbular member carrying the main stress load-
ing s brazed into a steel shell of uniform wall thickness
which provides the proper blade airfoil sections, The
shell is made from a high tensile steel sheet formed
incorporate the blade pitch and the double curvaruses of
the face and camber side. The space berween the core and
the shell is filled with sponged synthetic rubber for im-
proved vibration characteristics
(2) BLADE BALANCING PLUG.—The blade bal-
ancing plug is a steel cup vulcanized into the hollow steel
shank with a synthetic rubber compound. An artaching
boltin this plug holds the lead washers used in balanciog.
These washers are held in posidon by a washer, lock
washer, and hex nu.

<. SPINNER ASSEMBLY.

(1) GENERAL.—Super-Hydromatic spinners are of
reinforced aluminum alloy construction with the proper
contour which permits a streamline air flow past the hub,
and in certain installations blends the propeller hub into
the nacelle of the airplanc. For ease in installation, spin-
ners are constructed in three parts: the shell, the bulkhead,
and the nose section.

(2) INSTALLATION.—On propeller models hav-
ing threaded barrel arms, the aluminum alloy spinacr is
actached to tubes threaded into the arms. The rear bulk-
head and the shell section are held together and onto these
tubes by clamps built into the spinner at the blade open-
ing. The nose section attaches to the shell after the pro-
peller has beea installed. An oil filler tube assembly is
used to connect to the sump.

4. CONTROL ASSEMBLY.—The Super-Hydromatic
control system consists of ten unit assemblies: the gov-
ernot head, the governor, the servo motor, the solenoid
pack, the pitch indication syscem, the pitch limit solenoid,
the wiring hamess, the auxiliary motor, the translating
control & rotating seal, and the control support. The
units of the control assembly fit together as shown in
figure 3. The governor head, governor, servo motor, aod
solenoid pack are assembled together s the hydraulic
unit, and the auxiliary motor and the wiring harness are
also nssembled as @ unit. The wiring harness assembly,
pitch limit solenaid, pitch transmitter, and bydraulic
issembly (or appropriate cover plates in place of assem-
blies not included in the installation) are assembled ©
the control support assernbly, which in tura mounts fmm
the engine nose. The proper connection of the wiring
harness connectors completes the control assembly.

Sectlan 1
7

(1) GOVERNOR HEAD ASSEMBLY,

a) HEAD AND SUBHEAD.—The alushmin
head and subbiead form & honsiog for the speedet spring
adjusting rack, balancing spring, snd controt shafe. The
control shaft bote is w the speeder tack
Bare. A soft steel bushing is firessed into tie rack bore.
Two tapped bosses for high and low g adjusenvent
screws are integril pares of the head. These sty are
Tacked by self-locking niows when they bave heen
adjusted, A hole in the upper end of e specder rack bave
is sealed by & screw secured by x tab lock wisher, A ciroo-
Tar flange on the lower end of the head fies » recess in dhe
upper surface of the sohhead, and the two pares ate seueed
by segmental washers and self-tocking nuts. This srrmge-
ment makes it passible 10 locate the head in small angufar
increments with respect to the subhead. & seribed line an
the head and a dial on the subhead indicate the position.
The mounting studs are screwed permanently ints dhe
subhead.

(b) CONTROL SHAFT AND PULLEY
GROUP.—The seel concrol shaft widy irs fntegral pinion
gear is held in the cantrol shaft bore by o salf-lubricating
bushing and 1 cover plate which is secured by theee screws.
Two washers, one on each side of the pinion geas, muin-
ain control shaft aligament (with respect to the speeder
rack). The control shafc seal is in a cecess at the end of the
shaft bore. The pulley assembly has a steel toathed insert
with & hexagonal hole to fic the end of the control shaft.
This permits adjustment of the pulley relative to the
insert and of the insert relative t the conerol shaft. (Sev
figure 48.) Washers on both sides of the pulley hold he
pulley and serrated insere wgether. The pulley sop pin
which projects from the inside of the pulley & contact
the high and low rpm adjustment screws can be posi-
dioned in any one of 12 holes. The cable clamp assembly
firs a recess in the outer diamerer of the patley.

(¢) SPEEDER RACK AND BALANCE SPRING
GROUP.—The speeder spring adjusting rack meshes
with the conwrol shaft pinion gear, and by this means
pulley rotation is transformed ineo longiwdinal motion
of the rack which varies the compressian oo the governor
speeder spring. This, in tur, determines the goveraoe
pm scuing. The balancing spring, whose function is
return the rack t an intermediate position in case of cone
trol system failure, is held between the uppet ead of the
speeder rack and the balancing spring lock aut by the
adjusting screw. The lock speing at the lower end of the
Jack nut clamps around the square shank of the balancing
spring adjusting screw, This allows adjusanent of the
screw while still being sufficiently strong to lock once s
adjusument has been made. Since the sdjusting screw hay
a screw driver slot a each end, the compression of the
balancing spring can be changed externally afer the screw
at the upper end of the speeder rack bore is removed.
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SELF-LOCKING NUT
PULLEY (OUTFR) WASHER 10

PULLEY INSERT
PULLEY (INNER) WASHER

CASHER 11 CONTEOL SHAFT SEAL
CABLE CLAMP & NUT 12 RPM ADJUSTMENT SCREW
PULLEY 15 LOCK NUT LOCK SPRING
CABLE CLAMP 1§ LOCK NUT

CABLE CLAMP SCREW 15 BALANCING SPUNG
PULLEY STOP PIN 16 SPEEDER K.

ADJUSTING SCRFW s HFAD PLUG LOCK WASHER
HEAD

HEAD SURMEIAD GASKET 34
SELFLOCKING 3 THRUST WASHER
TEADSUBNEAD CLAMP v CONTROL SHAFE

29 END COVER RUSHING

CONTROL SHAFT ENI COVER
ASHER

2 END COVIR SCRES

=%

Figure 23—Extended View ut Gavanat Hoad Ausmanbls

2

Nomenclature for

ure 22 \
GOVERNOR HFAD ASSEMBEY

RNOR GASKET

SERVO MOTOR SOLENOID PACK GASKEY

SOLENOID PACK ASSIMBLY

GOVERNOR-CONTROL SUPPORT GASKET

PITCH TRANSMITTER.CONTROL SUPPORT
)

PITCH TRANSMITTER ASSEMBLY

PITCH LIMIT SOLENOID ASSEMBI,

T ANHEATING CONTROL & ROTATING SEAL
ASSEMBLY

AUXILIARY PAD COVER

AUXILIARY PAD GASKET

CONTROL SUPPOKT ASSEMBLY

WINING MARNESS & CONTROL SUPPORY
GASK)

SUXILIARY MOTOR ASSEMBLY

WIRING HARNESS ASSEMALY

PIGH LIMIT SOLENOID CABLE
PITCI TRANSMITTER CABLE

SOLENOID PACK CABLE

g

(2) GOVERNOR ASSEMBLY .—The governar in-
cludes the following components: body, fly-weight head
assembly, controlet, speeder spring, compensating piston,
accumulator relief valve, gear pump with botom plate,
compensating ncedle valve, and auxifiary pump.

(¢) BODY.—The aluminum alloy body contains
the upper sump and oil passages and provides suppart for
the various other components, A sight glass built into the
side cover of the body enables a visual check on the
amount of oil in the sump. An oil filler hole with an ine
cluded scrainer is incorporated inta the top of the bady,
The governor sump check valve consiscs of & ball in &
sleeve located below the Hy-weight cup. During normal
fight, the ball is down and che valve is open, allowing &
small amount of oil to fow from the governor sump inga
the fly-weight head chamber and thence to the deive shaf
bearings, During inverced fight, the force of gavity
causes the ball to shift position, preventing an excessive
amount of governor sump oil from draining into the gove
ermor head. Liners are press fitted in the compensating
piston and ncedle valve bores, and are never removed
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Figure 24—Extended View of Governor Assembly
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Nomenclature for Figure 24

PILOT YALVE PIN
PILOT VALVE

9

COVIR PLATE SCREW

WASHER

35 SUMP COVER PLATE

26 COVER PLATE GASKET

237 SIGHT GLASS GASKET
58

RETAINER
i COMPENSATING PISTON

35 SPRING SFAT

/ 16 SELELOCKING NUT
35 WASHER

1 COMPENSATION LINK

i FLY-WEIGHT
16 FLY-WEIGHT HINGE PIN
17 FLY-WEIGHT HE

I DAVE SAFT BUSHING
9 SHIM

30 BALL BEARING

@ GOVERNOR BOTTOM PLATE

REW
@ BASE GASKET §

SHIM
i 70 GOYERNOR BASE GASKET

52 COMPENSATING PISTON SPRING

o
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excepe for replacement. Studs to which the serve momwr
assembly is attached are serewed into the Tower surface,

(b) FLY-WEIGHT HEAD ASSEMBLY.—The
governor drive gear shaft, incorporating « spiral gear, is
mounted vertically on ball bearings ia thve fly-weight head
bushing, A beltows ype seal immediacely above the lowee
ball bearing prevents leakage of oif from the geas pump
coupled directly 1o the lower end of che shaft. The fiy-
weight hoad assembly is aceachied to the upper end of the
shaft. The shaft is driven through an idler gear mounced
in the control support which in turm is driven by the gov-
ernor drive gear on the hub eccentric assembly. The fiy-
weights, which are mounted on the head, contral move-
ment of the pilot valve sleeve. They are so mounted that
when they are moved cutward by centrifugal force, they
raise the pilot valve sleeve against speeder spring force:
The entire fly-weight head assembly is secured in the gov-
ernor body by a set-screw.

(¢) CONTROLET ASSEMBLY.—The cunteole
plate fits beween the governor head and the body. It
contins oil ransfer passages which connect o
in the body. The bronze bushing and the integral projec-
tion on the bottom of the controlet plate have pores con-
necting to passages which lead from the gear pump and
to the solenoid pack. The lower end of the pilor valve
sleeve has a flange with a shallow slor ino which the fly-
weights seat. The speeder spring seat assembly fits onto 2
ball bearing on the upper end of the sleeve. The piloc
valve which is very accurately fitted 1o the sleeve i held
in position by a mechanical linkage to the compensating
piston. The pivor pin for the link arm projects theough
raised boss on the controlet plate. Since the Hak from the
compensating piston to the piloc valve passes through an
opening in the speeder spring seat, another liok 1o this
boss is used to prevent the spring seat from rotating. A
permancat plug seals an opening needed during manu-
facture of the internal passages. A vent dowel opens the
upper sump to the head chamber,

(d) COMPENSATING PISTON GROUP. —~Due
to.the rapid blade angle change, governoe action must be
stabilized by a compensation system. The compensating

piston acts against a dual spring force which tends o keep
o piston (and the pilot valve) in o centered posicion.
Mation of the servo piston causes an increase or decrease
of oil pressure which moves the compensacing plston
against spring force. A link atm which is connected  the
t valve is actached o an extension of the compensating
piston. Movement of the pilat valve sleeve and consequent
movement of the servo piston results in & compensating
movement of the pilot valve o follow sleeve motion.

() COMPENSATING NEEDLE VALVE ~The
compensating neede valve relieves oil (o the sump from
the line ing the servo. pulon cham-
ber with the compensating piston, This valve can be
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Figure 25—Extended View of B
Servo Motor Assembly SERYO FISTON
FISTON LINER

PISTON LINER OUTER LOCK NUT
K NUT GASKET
PISTON LINER INNFR LOCK NUT

SERYO OIL SEAL
SERVO MOTOR HOUSING.
CHECK VALVE ASSEMBLY
WASHER,

10 SELELOCKING NUT

11 SOLENOID PACK-SERVO MOTOR GASKET

adjusted and locked at 30-degree intervals by means of
dhe locating bushing and locking spring. By slowly reliev-
to the sump, the needle valve controls the rate at
h the compensating piston returns to its centered
position after having been displaced by servo piston
motion. It also regulates slighdy the rate ac which the
compensating piston MOVEs in response ( pressure varia-
tions caused by servo piston motion, ie., the larger the
opening, the slower the response.

(f) GEAR PUMP AND BOTTOM PLATE—
The pump gears, which are identical, fic into recesses in
the botom of the governor body, and are supported on
one side by the gavernor body and on the other side by
the governor bottom plate. One of the gears is driven by
the governor drive gear shaft, and the odher is an idler.
Sump oil is admited 10 one side of the gears, and its
pressare is boosted to that required for operation of the
serva piston. Oil delivered out the other side is used as
directed by the governor or the solenoid valves. The gov-
ns the feed and distibution

ernor bosiom plate con
passaiges for the punp. I¢ also serves to recain the pump
gears and accumulator relicl valve in the body. For dock-
wise: rotation of the engine, the two holes marked C-C in

the bottom plate are plugged. For aaticlockwise rotation,
the holes marked A-A are plugged.

(g) ACCUMULATOR RELIEF VALVE.—This
consists of 4 piston, a spring, and a spacer in a governor
body recess. The primary function of the accumulator re-
lief valve is o relieve, at about 150 pas.i, the pressure
buile up by the governor gear pump. Its secondary func-
tion is to store a small supply of oil under pressure.

(h) AUXILIARY PUMP.—Since the gear pump
does not operate when the propeller is not rotating, an
auxiliary source of oil is needed w operate the servo pis-
ton. This oil is provided by the auxiliary piston type pump
mounted on the governor body which is driven by the
auxiliary pump drive gear cam on the control support.
After the ball type check valve is inserted into the recess
under che auxiliary pump mounting pad, the pump is
installed. This pump is composed of a housing, a plunger,
4 spring, and a bushing.

(i) MISCELLANEOUS PARTS.—Composition
gaskets are provided between the body and the controler,
and between the body and the servo motor assembly, The
locating shim holds the latter gasket in position. Washers
and nuts retain the servo motor assembly 0 the governor.
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(3) SERVO MOTOR ASSEMBLY.—The servo
motor is mounted between the governor and the solenoid
pack, and contains the connecting oil passages between
these two assemblies. The main units, shown in figure 25,
are the housing, the piston liner, the piston, and the lock
nut. The aluminum alloy housing includes oil passages and
a chamber fo receive the piston liner, Six studs in the
lower face of the housing accommodate the solen
pack. The top of the housing is a finished surface and in-
corporates eight holes for the governor studs. A small
check valve on the bottom of the housing transmies the
scavenged oil pumped by the servo rack from the picch
transmiteer recess to the upper sump. The piston liner fics
inside the housing and pravides a cylinder within which
the servo piston operates. An annulus around the liner
connects the governor sump with the solenoid sump.
Synthetic toroid seals around the outside of the liner
separate the various oil chambers along its length. The
servo piston has two diameters

nd incorporates a seal
around the larger diameter to eliminate leakage between
the piston and the liner. A spiral groove around the
smaller diameter permits oil o enter and lubricate che
piston. The lock nut seals the outer end of the piston
chamber, The scrvo rack is pressed by the servo springs
against che small end of the servo piston. Servo oil pres-
sure acting against the face of the large diameter of the
piscon actuates the rack ag;

st spring force. The position
of the piston in the liner, therefore, is determined by the
balance of these two opposing forces.

Section i
Paragraph 2

(4) SOLENOID PACK ASSEMBLY,—The sale-
noid pack consists of the housing aad the soleaoid vadves.
The alumisum alloy housing has an oil reservoie Clowee
sump) for the governor, and has passages for oil flow as
directed by the solenoid valves, Four chismbery i the
housing accommodate the solenoid valves. Hach vafve has
A plunger wich & spring inside a care, a cuil assembly
which acruates the planger, and  retaining shell with a
fack pin, A acedle valve armngement iy included in the
lawer, or bypass solenoid, chamber. Ao AN connectar it
the lower end of the pack provides the electrical connee-
tion for the cable from the wiring harness to the solentid
pack. The solenoid valves, 45 controlled by the codkpie
control switches, open 2nd close vil pasiages in the pack
and regulate the direction of oil flow.

(a) LOCK PITCH SOLENOID, —The luck pitch
solenoid controls oil flow between the governor and the
servo chamber, removing the governor from the control
system when the valve is closed.

(b) DECREASE PITCH SOLENOID —The di-
crease pitch solenoid controls oil flow in the line becween
the governor gear pump and the servo chamber, allowing
oil from the pump o flow into the servo chamber when
the valve is opened. On installations not incarporating the
manual control and reversing features, this solonoid valve
is omitted from the pack.

(¢) INCREASE PITCH SOLENOID ~The in-
crease pitch solenoid controls oil flow in the line beeween
the servo chamber and the sump, allowing oil from the

1 f
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WASHER
SELPLOCKING NUT
LDLE VALVE

FLECTRICAL PLUG.

Figure 26~Extended View i
of Solenoid Pack 7 :::::::13 :VAL"'
Assembly 3 SOLENOID GASKET
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1 LOCK WASHIR
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ASSEMBLY
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COVER GASKET

SOLENOID PALK COVER
WASHI

COVER ATTACHING SCHEW

ND DL
17 SOLENOID PLUNGER
18 SOLENOID SPRING
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Figure 27—Extended View of Pitch Transmitter
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servo chamber to drain into the sump when the valve is
opened. In installadons not requiring mapual or feather-
ing control, the solenoid is omitted.

() BYPASS SOLENOID.—The bypass. solenoid,
when energized, allows oil flowing through either the de-
crease pitch or increase pitch solenoid valve to bypass the
ncedle valve restriction in the line to the servo chamber to
provide rapid control action as desired in feathering and
reversing operations. On installations not incorporating
manual control, this solenoid valve is omitted.

(5) PITCH INDICATION SYSTEM.—Three sep-
arate units comprise the pitch indication system; namely,
the pitch transmitter, the pitch indicator, and the inverter.
The pitch transmitter contains two permanent magnets
geared wgether with 2 10 to 1 ratio, cach of which is
mounted in a field of three resistance coils, arranged in
bridge circuits around the magnets, which are connected
0 similar circuits in the pitch indicator. The circuits are
energized by the invertet in such a way that the position
of the magnets determines the balance of voltage across
each coil. Arached to one of the magnet drive shafts is a
pinion gear which fits through the control support and
meshes with the gear tecth on the inboard side of the rack.
Thus, reciprocating morion of the servo rack is ranslated
into rotational motion of the magnets, The pitch indicator,
mounted in the cockpit, has a wiring arrangement similar
t0 the pitch transmitter. However, the magnets are not
geared ogether and are actached directly to needles which
swing across dials calibrated o read in degrees of pro-
pellee pitch. A change in position of the transmitter mag-
nets unbalances the voltage of the bridge circuits and
provides the magnetic force necessary 10 swing the

Nomenclature for Figure 27 \
LOCK: v

WASH]
FITCH TRANSMITTER HOUSING.
HOUSING & COVER GASKET
DRIVE SHAFT BUSHING

DRIVE SHAFT WASHER

IDLER GEAR

IDLER GEAR ASSEMBLY

IDLER GEAR SHAFT

DRIVE SHAFT

LOCKING PIN

DRIVE GEAR

LOCKING PIN

FIIGH SPEED) TRANSMITTER GEAR

CKING PI)
LOW SPEED TRANSMITTER GEAR
MAGNETIC UNITS

MAGNETIC UNIT SPRINGS

CABLE CONNECTOR
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indicator magnets to  corresponding balance position
Coarse and fine external adjustments on the rransmitter
provide for correct setcing of the indicator. The Fube
of the inverter is to convert 24-vole D.C. current w 26-vult
400 cycle A.C. current which is supplied (o the bridge
circuits of the above u

(6) PITCH LIMIT SOLENOID ASSEMBLY.
aluminum alloy housing which conains the pitch
solenoid mounts on the conerol suppore. The plunger
connects to the stop links, and the solenoid spring main
tains the stop links in a position which limits eravel of
the rack within the constant speed range when the sole
noid is not energized. When the solenoid is energized, the
links are pulled down and the servo rack can then move
to either the feathered or reverse position as determined
by the limit stops in the control support. A shielded cable
equipped with an AN plug and carrying the two solenoid
leads is connected (o the bottom of the housing.

it

(7) WIRING HARNES! SSEMBLY .—~The wir-
ing haness housing mounts on the control support adja-
cent o the auxiliary motor idler gear. Four cap screw hoes
and two dowels are used t locate and maiatain the worm
drive shaft in alignment with the ausiliary motor idler
gear, The worm gear drive shaft wich its two ball bearings
fits into a sleeve which is pressed into the housing. One
side of the sleeve is cut away to permit the worm gear to
mesh with the idler gear in the control support. A
coupling joins the worm gear to the electric auxiliary
motor. On the inboard side, mounted at an angle, is a
large male AN connector to which all wiring connections
for the control system are attached. Wires from this con-
nector are distributed from the housing to various parts of
the control. Two wires are connected directly to the aux-
iliary motor. Through two shiclded cables, equipped
with AN connectors, six wires are distributed o the
solenoid pack and five to the pitch transmitter. Two wires
for the pitch limit solenoid leave the housing through an
AN connector mounted on the lower side of the box.
Inside the wiring harness cover plate is a swd for the
attachment of ground wires.

Nomendlature for Figure 28
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Swetion 1
Puaragragh 1
(8) AUXILIARY  MOTOR  ASSEMBLY . The
y motor is a 2dwels, seriex wound, DL ovetgr
designed for fntermirtent operation only. It is movnted o
the wiring harness housing with four mounting seuds.
There are two Jeads from the motar to the wiring Rarsies,
During feadhering and unfeachering operstion, the moror
drives the worem shaft, which drives dve sccenteic suembly
through an idler gear,

Figure 28—Extended View of Pitch Limit Solenoid
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Figure 29—Extended View of Wiring Harness Assembly
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(9) TRANSLATING CONTROL & ROTATING
SEAL ASSEMBLY.

(#) TRANSLATING CONTROL—The trans-
lating control is the mechanical means of converting
motion of the servo rack at right angles to the engine shaft
© foreand-aft motion of the distibutor valve thrust
place. This in turn actuates the distributor valve. The inner
ball race ring incorporates gear teech which mesh with
the rack to drive the ring. Two rollers are assembled onto
chis inner ring for driy ng the distributor valve thrust
plate rotationally. The outer race, which is fastened to the
control support by cap screws, sccures the translating con-
crol in position on the support. Three holes are included
for supporting rollers which ride in the angular slots of
the thrust plarte. Angular cam slots in the distributor valve
thruse plate, in conjunction with the rollers assembled
with the outer race, convert rotational motion of the inner
race to fore-and-aft motion of the thrust plute. Enlarge-
ments at the ends of the slots permit assembly of the five
fanged rollers. A stop in the outer race restricts the rota-
tional eravel of the inner race and thereby the axial travel
of the thrust plate. This prevents the rollers from falling
out of the loading enlargements in the ends of the slors,
The thrust plate incorporates a flange against which the
disuriburtor valve rides. The axial position of the thrust
plate in the translating control, therefore, determines the
axial position of the distributor valve in the hub.

(b) ROTATING SEAL—Small spring cups in
the flange of the outer race contain springs  load the car-
bon seal against the surface of the thrust ring on the hub.
A steel band containing two lugs 1o fit into two corre-
sponding slots of the outer race flange is shrunk around
che carbon ring. A cotter pin in cach lug retains the carbon
ring against the springs. To prevent oil leakage between
the outer race and the rotating seal, a toroid seal is placed
between the surfaces. The carbon surface contacting the
chrust ring in the hub forms an ffective seal.

f

Nomenclature for Figure 29

SPACH

LOADING SPRING

FLECTRICAL PLUG SCREW
ASHER

LARGE FLECTRICAL PLUG

TERMINAL COVER SCREW

WASHER

TERMINAL COVIR

SMALL ELEGTRICAL PLUG
ELECTRICAL PLUG SCREW
SOLENOID PACK CARLE
WORM GFAR ASSFMBLY
AUXILIARY MOTOR COUPLING
WORM GEAR UPPER BEARING
WORM GEA

WORM GEAR HOUSING

WORM GEAR LOWER BEARING
PITCH TRANSMITTER CABLE
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1 SCREW & HOUSING ASSEMBLY % NUT
2 BASE PLATE 5 BRUSH HOUSING ASSEMBLY 17 LOCK WASHER

3 BASE PLATE GASKET 10 TERMINAL PLATE is TERMINAL SCREW

4 WASHER 1i ATTACHING SCREW 19 BRUSH HOUSING SCRES
5 BALL BEARING 12 COVER PLATE GASKET 20 BRUSH COVER

6 ARMATURE I3 COVER PLATE 21 BRUSH ASSEMBLY

7 SPACER 14 COVIR PLATE SCREW 22 BRUSH HOUSING GASKET

15 TERMENAL NUT

Figure 30—Extended View of Auxiliary Motor Assembly

W W W W W Y T oW TR oYY YT YT YT YH GY P SN UR mE WH R e S W W o w w

THRUST PLATE STOP WASHER
THRUST PLATE STOP

THRUST PLATE ROLLER
INNER BALL RACE

10 CONTROL SUPBORT SCREW
11 SUPPORT RACE ASSEMBLY
SPRING SEAT

NG SEAL SPRING

DISTRIBUTOR VALVE THRUST PLATE
ROTATING SFAL TOROID SEAL
DTTER PIN 13 ROTAT
KOTATING STAL

-
H

Figure 31-Extended View of Translating Control Assembly
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Figure 32—Extended View of Contral Support Assembly
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Nomenclature for Figure 32

GEAR SHAFT SCriw
DRIVE & IDLER GEAR SHATT
SPACIN
BALL REAKING
¥ RING
GOVFANOK DRIVE & IDLER GEAR
SrAcER

s
i CONTAOL SUPPORT MOUNTING SCREW
12 SPACER
11 AUXILIARY SHAFT BUSHING

11 AUSILIARY SHAFT NUT

15 AUXILIARY PUMP GEAK SHAFT

16 AUXILIARY PUMP DRIVE GEAR

17 DRIVE GEAR BUSHING

SUPPORT GASKET
2 CONTROL SUPPORT
B SHYO MOTON CONTROL SUPPORT GASKT

57 CAUBRATING PIN FCCENTRIC BUSHING.
3 CALBRATING PIN

# PITCH LIMIT SOLENOID SCREW

10 AUXILIARY PAD COVER SCREW

41 WASHER

i AUXILIARY PAD COVER

4 AUXILIARY PAD COVER GASKFT

44 AUXILIARY SHAFT SCREW

15 AUXILTARY SHAFT

46 RATCHET WHEEL LOCK ASSEMBLY

47 RATCHET WHILL SHAFT

W SPACER

© RATCHET WHFEL ASSEMBLY

50 WIRING HARNESS.CONTROL SUPPORT GASKET
31 SIRVO RACK GUIDE PIN

z
8
s
5
5

-
Z
iz
3
3

59 HIGH & LOW PITCH STOP
INDEX PLATE.CONTROL SUPPORT GASKET

61 INDEX

2 INDEX PLATE SCREW

61 STOP LOCK PEATE

STOP LOCK PEAT

@8 PITCH LT wum»mmmum SUPPORT GASKET
66 PITCH STOP SCREW SHAF

B

2

2
:
z

70 CONTROL SUPPORT OUTER LOCK NUT
70 MR PEUG

_ "

Seetion it
Paragraph 2
(10) CONTROL SUPPORT ASSEMBLY.

(1) CONTROL SUPPORT A« shown in figure
32, the main parts of the control suppues sssenbly are: the
control support; the idler gear sssemblies For nperating
the governor, suxiliary pump, snd the cccentric; and
rack and hydrauli The ul i
suppore i the foundaion for mounting lf tonreol unit
assemblies onto the cogine nose in their proper positions.
The inboard side of the support consists of 3 mownting
surface incorporating 12 equally spaced hofes. A chamber
on the botom accommodates the servo spring assembly
which supplies the force necessary 1o move che servo tack
toward the high pitch position agaiost servo motur off
pressure. This chamber is closed by che servo spring cap.
T i spri I W

prings
s which s Appdes s e
spring cap. The outer end of the spring guide iy threaded
1o receive a bale which is used to compress the springs.
This precompression feature facilitates inscallacion of the
servo spring cap, and is the means of coordinating the
servo rack sewing with the distributor valve setsing: A
horizonal bronze bushing through the bottom of the
support guides the servo rack. The position of the tack in
the support is determined by the balance of oil pressure
force against the servo piston on one side and servo spring
force on the other, Centered under the support is the

for the pitch icter. A vertigal hole
T Bt i support the pitch cransmiteer
gear to mesh with the gear teeth on the side of the rack.
A hole through the vertical surface of the support shave
the transmitter allaws ol to pass int the recess on wp of
the pitch transmiteer for scavenging back to the sump. A
check valve built into the transmitter mounting surface
seavenges the oil from the transmitter reservoir. A
shoulder at the front of the support is used for retention
of the translating control & rotating seal assembly and for
proper compression of the toroid seal. Bolt holes in the
inbourd side of the support provide means for securing
these assemblies, On the top of the support is au uxiliary
mouncing surface, usually covered with u plate. The righs-
hand side of the support (when facing the nose) has a
mounting surface and four tapped holes for the wiring
harness. Two dowels serve to align the drive shaft in the
harness with the suxiliary motor idler gear.

(h) AUXILIARY MOTOR RATCHET WHEEL
ASSEMBLY —The racchet wheel asscmbly consists of an
idler gear with a racher attached to each side. Two purs
poses are served by the auiliary motor ratchee wheel as-
sembly installed in the control suppore, During feathering.
and unfeathering operatians with the cogine stoppeds the
gear cransmits auxiliary motor orque from the worn
drive shaft to the ceceatric in prder to drive the propellee
bub pump and the governor auxitisry pump. This pro-
vides oil pressure 1o change pitch, With the engine rotae
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ing. the rorque imparted o the eccentric by the hub pump
tends w drive the idler gear, and consequendly the auxil-
iary moror, in the reverse direction. The ratchet artached
1o the side of the idler gear drives against its lock and
prevents the gear from being turned in reverse. The spring
foaded ratchet. wheel lock assembly which engages the
ratcher, as described above, is screwed into the suppore
aver the assembly so thar the plunger rides on the rarchet.
Oa clockwise rotation installations, the ratchet is placed
%0 that lerers stamped C-C face out from the engine. On
anticlockwise installations, the letters A-A should face out.
(¢) GOVERNOR DRIVE & IDLER GEAR
ASSEMBLY.—On the left side of the support (when fac-
ing the nose) the governor mounting surface includes
four long studs and two dowels for aligning the governor
drive & idler gear assembly, mounted with bearings on a
shaft through the left side of the support, with the gover-
nor drive gear shaft. The drive & idler gear assembly can-
sists of two gears brazed together. The governor drive gear
on the hub drives the governor drive gear shaft by means
of this drive & idler gear assembly. The auxiliary pump
drive gear and integral cam is mounted on another shaft
below the idler gear and in line with the eccentric drive

e
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RAPID PITCH CHANGE
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gear of the hub. During feathering and unfeathering op-
etations with the engine stopped, this gear is driven by the
eccentric drive gear and the cam acruates the auxiliary
pump planger.
(d) RACK AND HYDRAULIC STOPS.—Pro-
vision is made under the servo spring chamber for stop-
ing the rack at the high pitch, low pitch, feathered, and
reverse positions. Two adjustable stops are mounted on a
stop screw that moves with the rack. These contact the
pitch limit solenoid links, and limit the motion of the
rack o the constant speed range when che pitch limit
solenoid is nor energized. Two other adjustable stops are
screwed into the bracket. These stops are contacted by the
«ends of the screw on which the constant speed high and
low pitch stops are mounted, and limit rack motion to the
feathered and reverse settings when the pitch limit sole-
noid is energized. A stop lock plate is mounted against the
battom of the support in a position such that it engages
notches on all four stops to lock them at the position for
which they are sec. The index plate provides an index for
setting the stops at the desired angle. A calibrating pin
assembly inserted ¢hrough the rear of the control support
behind the stops is sed to center the servo rack,

RESTRICTED



|

SECTION 11l
INSTALLATION

1. INSTALLATION TOOLS REQUIRED.

PART NO. NOMENCIATURE

61322 | Hub Retaining Nut

APPUCATION

To tighten and loosen the

Wrench
61321 | Valve Cap Wrench |To install and remove the
i disuributor valve cap.
63098 | Distribuor Valve | To check and adjust he
; utor valve
setting
R BRI
SeeNote | To compress the servo

springs during the angle
adjustment procedue.

Note

The spring compression bolt is a steel 1/4
bolt, 2 inches in length and threaded full les
Because it is a common article, it is no furni
by the contractor.

2. PREINSTALLATION CHECKS.

a. Except for the general precautions and notes listed
in the following paragraphs, installation of the propeller
and the cockpit controls should be in accordance with the
installation drawings for the particular aircraft. It is as-
sumed in the following instructions that the control as-
sembly being installed is regulated from the cockpit by a
cable, On aircraft using some other governor control sys-
tem, modify these installation instructions to meet the

i s specifications. It is
also assumed that the correct head and pulley position is
known for the particular aircraft.

of the

b. The Super-Hydromatic propeller is installed as two
unils: the control assembly and the hub & blades assembly.
However, it is necessary to partially disassemble the con-
trol assembly in order that the eccentric assembly gears
on the hub may be meshed with the auxiliary gears in the
control support. The entire hydraulic unit (the governor,
governor head, servo motor, and solenoid pack assem-
blies) and the wiring harness, including auxiliary moor,
must be removed.

£. The Super-Hydromatic pitch setting system is de-
signed 5o that a fixed relationship is maintained between
the control assembly and the vane motors; the blades are
indexed relative to the vane motors. The servo rack mid-
position corresponds to the centered position of the trans-
lating control thruse plate, the distributor valve, che vane
motor, and, therefore, the midpoint of the blade pitch
range. The maximum available pitch range is 120 degrees.

1 HUB RETAINING. ENCH
2 DISTRIBUTOR VALVE CAP WRENCH
3 DISTRIBUTOR VALYE GAGE

Figure 33—Installation Tools

The present model propeller has three ranges:
195 degrees, 28 to 92 degrees, and —31 1o
grees. The —25 to +95 degree range will be used in the
following discussion. Therefore, its mid-position is 35
degrees.

Note
The term “pitch range” applies 1o the maximum
range at which i is possible to se the blades.
The term “pitch u(nnf" refers to the acwal
angles between which the blades operate.
d. Check all visible parcs for nicks, burrs, and other
damage. Carefully remove such damage with a fine stone
or crocus cloth,

e Clean the propeller thoroughly to minimize the
chance of foreign matter entering the system. The use of
leaded or aromatic fuels should be avoided. Propellers, as
shipped by the manufacturer, usually will be protected
against corrosion by application of a suitable corrosion
preventive on the exposed portions of both the bub &
blades assembly and the control assembly. Such preventive
compound should be thoroughly cleaned from the rear
portion of the hub, including the eccentric assembly, pump.
rollers, thrust ring, etc, to minimize its absorption into
the propeller oil system. Similacly, the compound should
be removed from the control translating mechanism, es:
pecially the carbon rorating seal. Then thorougbly clean
the control mounring surface on the engine and all pasts,
including the shaft, outboard of this susfsce,
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PROPELLER INSTALLATION

1 2 3 4
Right Hand| Right Hand | Left Hond| Left Hand
Tractor [ Pusher | Tractor |  Pusher
Right Hond| Left Hond | Left Hand| Right Mand|
Engine Engine Engine Engine.

TYPE OF BLADES Right | Right Left Left
Hand Hand Hand Hand

VANE MOTOR

PLUGGING 5 Pt Lol L
DISTRIBUTOR VALVE Right | Right | Left | Lefe
CAM Hind | Hind | Hand | Hand

GOVERNOR BOTTOM

PLATE PLUGGING = AN A-A CC

RATCHET WHEEL hc Face s [ iac gl Strue

LOCATION £ A & £
Ou | Ouw | Ouw [ Ou

AUXILIARY MOTOR
WIRING

A right hand propeller turns clockwise, and a left hand propeller turns
anticlockwise, when viewed from a position in the slipstream.

A right hand engine turas clockwise, and a lefc hand engine wrns anti-
clockwise, when viewed from the rear end of the engine.

Z o

Figure 34—Chart of Plugging for Various Installations
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f- Test all parts for freedom of mavement. The auxils
fary gears in the support, the governor drive shafe, the
auxiliary pump plunger, the eccentric, and the pump roll-
ers should be rotated by hand. The servo rack and trans-

| lating control are checked when the spring compression
bolc is tightened during the installation procedure. Ab
i normal binding due to improper fits or foreign pardicles

will usually be revealed by this preliminary test

| £ Make certain that the control assembly and the hub
& blades assembly are operating satisfactorily before in
stallation. If necessary, run the propeller through the rest

procedures given in section VIT

b. Super-Hydromatic propellers are so designed that
they may be adapted for either el

direction of eagine-propeller shaft rotation by changing
internal plugging. The ct

show the possible coml

rand illustration in figure 34

nacions. Vane motor and gover-
nor plugging

d auxiliary drive gear direction of rota
tion must all be correct,
| peller sill result.

therwise malfunction of the pro-

A 3. INSTALLATION PROCEDURE.
@ INSTALLATION OF CONTROL ASSEMBLY.

k (1) Place the composition gasket against the thor-

oughly cleaned mounting surface of the engine nose fol-
lowed by the control assembly, minus the hydraulic and
auxiliary motor-wiring harness units. It may sometimes
be easier (o place the gasket over the control screws, and
then install both. The retaining screws which hold the
control onto the nose should be tightened evenly, and
safetied in pairs with wire. Care must be observed not to

B cock the control on the nose while tightening the screws.
I (2) Remove the calibrating pin cap and the pipe
plug in the servo spring cap. After inserting the spring
i compression bolt through the opening, compress the servo
spring by tightening the bolt, and at the same time, push
I the rack to follow this motion. Tighten far enough w al-
low the calibrating pin to be fully depressed. While the
) pin is depressed, loosen che bolt until the rack guide con-
tacts the calibrating pin, at which dme the pin is recained
) by the servo spring force. The rack is now in the 3-degeee
position.
) (3) If it is necessary to change the inidial secing of
the hydraulic stops, the rack must be in the 35-degree posi-
5 tion a5 determined by the colibrating pin i.e. the rack
guide surface contacting the ealibrating pin must be in
¥ line with the “index” mark on the index plate. With the

rack in this position, the stop seuing can be changed w
3 any angle indicaced on the index plate. The flat sides of
the constant speed stops indicate the angles at which they
) are set. The flat side of the reverse and feather stops in the
housing indicate the angle set. To prevent the stops (rom

Figure 37—Inserting Spring Compressian Bolt
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Figure 38—Tightening Spring Compression Bolt and
Depressing Calibrating Pin

Figure 40—Turning Hub
Retoining Nut ond
Meshing Auxiliary

Motor Idler Gear

Hemilton Standard Propellers
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rotating, a stop lock plate fitting into slots in the stops is
artached to the housing.

b. INSTALLATION OF
HUB & BLADES ASSEMBLY.

(1) Remove the shaft theead protective cover and
install the rear cone on the propeller shaft, moving it back
uniil it contacts the propeller shaft thrust bearing nut. To
prevent seizure of the propeller retaining nut on the pro-
peller shaft, apply a thin film of thread lubricant meeting
Specification No. AN-C-53 or clean engine oil (o the shaft
threads and splines.

(2) Lifc the hub & blades assembly into position,
making sure the hub is held so the blank spline in the hub
isin line with the wide spline on the engine shaft, and that
blade clearance is provided for the installation work stand.
A woven strap lifting sling having straps at least two
inches wide is recommended. The straps should be placed
around the blade about one foot out on the airfoil section.
Solid hook slings should never be used as they tend to
damage the relatively thin blade airfoil section, When the
engine shaft has no wide spline, install the hub & blades
assembly ia such a manner that the pump filler plug is on
top. This will place the distributor valve on top and pre-
vent excessive oil drainage from the hub when the distrib-
utor valve cap is removed at the time the distributor valve
is adjusted.

Note

On most new engines, oil and corrosion pre-
ventives are Aushed from the cylinder prior to
installation of the engine on 21 Hows
ever, in case this has not been done and the en-
ginc i allowed to stand idle for an appreciable
time after propeller installation and before en-
gine run-up, rtion of the eylinders wiped
clean of protective by rotating the propeller
shaft during installation may corrode. Itis there-
fore advisable 1o rorate the shaft only a mini-
mum amount and, if possible, not at all.
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(3) Tostall the hub & blades assembly and move it
back carefully onto the splined shaft until the retining
nut threads contact the engine shaft threads, Fit the re-
taining nut wrench into the retaining nut and a short bar
into the wrench. Then turn the nut, moving the hub &
blades assembly onto the shaft. As this is done, rotate the
ausiliary motor idler gear and the auxiliary pump drive
gear with the fingers unil the gears mesh with the eccen-
tric gear. When these have meshed, the governor drive &
idler gear should be rotated as the recaining nut is turned
farther-onto the shaft u
drive gear. Extreme care must be exercised while turning
the reaining nut to mesh correctly the governor drive
gear and the eccentric gear with the idler gears in the con-
trol support in order to prevent gear twoth breakage. At
the time of mesh, all idler gears in the control supporc
should be checked for a slight backlash. The hub retain-
ing nut should advance on the threads without binding or
catching. If it does not, recheck both the recaining nut and
the propeller shaft threads for burrs, nicks, cross thread-
ing, etc.

it is meshed with the governor

(4) After these three sets of gears have meshed, the
retaining nut should be secured with a torque of 1500
pound-feet. While this torque is maintained, rap the bar
sharply with a 4-pound hammer about one foot from the

wrench. Lock the retaining nut by inserting the rec
nut lock wire through one of the small holes in the recain-
ing nut and into a mating slot of the cover plate. Should
two of these not be lined up, the nut muse be fightened
until one hole and ane slot coincide. Never loosen the nut
10 align the locking holes. Spacing of the slogs in the re-
taining nut with respect to the slots in the cover plate is
such tha alignment of a slot and hole will occur at each

five degrees of rotation
¢, COMPLETION OF THE INSTALLATION,
(1) In order o set the distributor valve, the blades
should be at an angle between 20 and 50 degrees. Remove
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Figure 41-Turning Hub
Retaining Nuf and
Meshing Governor
Drive & Idler Geor

Figure 43—Checking Distributer Valve Setting
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the distributor valve cap, and check the setting of the dis-
tributor valve. Place the distributor valve GO NO-GO
gage over the distriburor valve bushing in such a way that
the ourer ring of the gage fits flatly against the end of the
cam. The inner ring rests on top of the distributor valve,
Then check the secting by twisting the GO NO-GO gage
with the fingers. The square lug should pass over the sur-
face marked "GO" but should interfere with the surface
marked “NO-GO". Should the valve not be set correctly,
it should be screwed in or out as required. 1f the lug is
under the "GO” limit, turn the valve counterclockwise;
if the lug is above the *
Reverse the gage and push it into the valve opening so
that the prong on the end of the gage fits into a groove on
the adjustable lock. To release the adjustable lock which
is normally locked by a pin, the gage must be pushed in
approximately 3/16 inch against distributor val

¢ spring

Figure 46—Tightening Wiring Harness in Position
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farce while the valve is turned. One full turn of the dis-
tributor valve approximately equals a 025-inch adjust-
ment and the locking grooves aceur at .003-inch intervals
After correct adjusement has been made, care must be
taken @ insure that che springloaded lock snaps into &
locked position. Then check the distributor valve secting
as before with the GO NO-GO gage. This s repeated until
the proper secting is obtained.

(2) Replace the distributar valve cap with its toroid
seal using the distributor valve

ap wrench, and tighten 1o
a torque of 50 pound-feet. Safecy the cap to the cover plate
with a cotter pin.

(3) Install the hydraulic unit onto the control sups
port by mounting the governor over the four studs pro-
vided on the side of the control suppor, taking care tha
the proper gaskets are in place and thac the idler gear in
the bracket meshes correctly with the drive shaft, There
should be a gasket between the governor and the control
suppore and between the servo motor and the support.

Draw up the self-locking nuts evenly and snugly.

(4) Attach and safery the auxiliary motor-wiring
hamness unic with its gasket to the control suppore. Then
tighten and safety all electrical connections including the
one o the cackp

(5) To adjusc the pitch transmitcer, the inverter
must be energized by the 24-vol aircrafc battery. If neces-
sary, turn the external adjusting screws on the rear of the
transmitter case until the pitch indicaror indicates the in-
dexing angle of 35 degrees. Lock the adjusting screws in
this position by tightening the self-locking nus. If great-
er adjustment is necessary, the transmitter must be lowered
from the control and the gear pinion rotated by hand. The
pitch indicator should now read 35 degrees: that is, the
coarse hand should be midway between the 30- and 40-
degree graduations and the fine hand at the 5-degree posi-

Figure 47—Adjusting Pitch Transmitter
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Figure 48—Chart of Head and Pulley Positions

tion. With this sexting, push the cransmitzer carefully into
positian. It may be necessary to rurn the shaft stightly in
order to mesh the gear with the servo rack. After instulla-
tion further external adjustment may be necessary.

(6) Tighten the spring compression bolt enough o
relieve the load on the calibrating pin, allowing dhe pin
t snap out into its original position. Then remove the
bolt, and reinstall the pipe plug into the servo outer lock
nut and safety it with wire. Then replace and safety the
alibrating pin cap. Note that the calibrating pin cap
should be tightened finger tight only.

(7) 1f the pulley is not already on the goveenor head,
it should be installed in its correct position on the control
shaft with washers on bath sides tor hold the pultey insere
in place. 1f the proper posicion is not known, it my be
determined with the aid of figures 48 and $0. The relaion-
ship between governor pulley teavel in degrees and gov-
eraoe speed is shown in figure 49. To wse this diageam,
first find the governor rpm settings corresponding t the
desired minimum and maximum engine rpm setings by
using the formula:

Governor rpm = 225 . pro peller-cugine vatio

X engine 1pm.
To obrain the pulley travel required, subtruct the reading
corresponding to minimum governor rpm from the read:
ing for maximum governar rpm. The zero pulley locatian
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ix arbitrarily sec a 1200 governor rpm: however, this is
not absolute and, in most cases, only the range is desired,
not the actual pulley position. The pulley position must
permit the governor to operate through its required range
(From the low rpm setting to the high rpm setting s es-
wablished by the external adjustment screws) with the
cable always tangent o the pulley on both sides of the
cable clamp. Whenever the pulley is removed from the
control shaft, its por ;
insert position relative 1o the shaft should be noted to
avoid the necessity of redetermining the right position. It
is good practice to remove the palley only, leaving the in-
sert on the control shaft. This minimizes the chances of
loss and, at the same time, requires only one noting of
posirion. After the pulley has been installed, put on the
self-focking pulley securing nut and tighten it snugly.
(8) Turn the pulley to its high rpm position and

Rew = 2260 PROPELER ivio, pncine e
covemon 225 BROPELER pivio s naine

GOVERNOR R PM

3 586 50 06 0 20

%
PULLEY ROTATION 1N DEGREES

secrcase wecnse
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1 L 10 OBTAIN CONTROL SHAF T
| A= ROTATION i DEGRLES, $UB-
oA sesom commEaPING
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| rrom acaome commzsroome
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Figure 49-Pulley Travel Chart
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move the cockpit control to a point 1/8 inch from its high
rpm position. Secure the control cable to the pulley by
tightening the cable clamp over it. This operation locates
the cockpit control angular travel range with respect ©
the pulley rotational range so that full governor control
is usually possible. Tn some cases, the pulley travel may
be s short that two stop pins are required in order to have
contact with both rpm adjustment screws.

(9) The control cable should never be excessively
tight as this may result in undue wear on the control shaft.
Satisfactory operation is usually obtained when the cable
is under a tensile load of approsimatcly 20 pounds. In ad-
justing cable tension, it is necessary that allowance be
made for movement of the engine on its mount, Certain
installations compensate for this engine motion by a con-
stant load device at some convenient point in the system.

(10) Remove the hub sump filler plug (or depress
the plunger of the filling adapter of the spinner) and fill
the sump with Pennsylvania Crude SAE No. 10 oil. Under
extreme low temperatre conditions where congealing is
a factor, the use of Univis No. 60 oil is recommended. Re-
place and safery the plug or release the plunger. Assum-
ing that the control has been oil tested or that it has not
been disassembled after removal, no oil need be added to
it when installed as the scavenge pump fills the unit.

(1) Install the spinner nose cap (if used). The re-
waining screws are held by self-locking nuts.

INCORRECT METHOD

Figure 50—Chart of Cable Clamp Travel
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Figure 51—Tightening Cable Clamp

(12) In order co completely fill the hub and control
hydraulic systems, run the engine for five minutes and
exercise the propeller through its constant speed range.
Stop the engine and check both sumps. If necessary, add
0il 10 the hub sump, and replace the filler plug. This check

should be repeated until the hub sump will accept no more
than five ounces of oil.

4. CONTROL ADJUSTMENTS.

4. GENERAL.—The control system should permit the
pilot to set the desired rpm accurately and conveniently,
and when once adjusted, to have a non-creeping setting.
The total pulley travel required for any installation is that
which will give minimum rpm at one extreme, and take-off
1pm at the other. The maximum govemnor rpm is set to
give engine take-off rpm and the minimum is set at 40
percent of this value, unless otherwise specified. The total
travel of the cockpit control should be 5o regulated as to

give the total angular range required ax the governor plus
about 1/8-inch pinch at each end of the quadrant

b. GROUND TEST.—It is assumed that the hydraulic
low pitch stops in the propeller are set low enough to per-
mit the engine (o turn take-off rpm on the blocks ar take-
off manifold pressure. The low pitch limit should never
be adjusted so low that it will be impossible to maincain
flight in case the propeller goes o full low pitch. The high
pitch setting should permit level flight without excessive
manifold pressute, since the blades will assume the high
pitch position if the control oil force fails w act upon the
servo piston.

Note

With some installations, and depending upon
the altitude of the field, the engine will just
take-off rpm on_ the ground. This condid
mikes ground adjustment of the governor high
rpm seting impossible since the tachometer

Figure 52~Filling Hub Sump

Note—Continued

would continue to indicate a correct governor

take-off serting regardiess of how much the ac-

tal governor serting exceeded the proper high
rpm limit. Also, if the inscallation will not turn
rated take.off rpm on the blocks, ground adjust-

ment of the governor high rpm setcing is im-

practicable. I both of the preceding cases, the

governor setting should be adjusted by the flight

test procedure described Later in this section.

(1) 1f, with the low pitch hydraulic swop correccly
set and the cockpit control in the high rpm position, the
engine speed increases as the throtele is opened until it
approaches the raced whe-off rpm, the propeller blades
are in full low pitch, and the governor may be incorrecdy
adjusted to govern at a higher rpm than required. To
check the adjustment of the linkage and the governor uni,
pull the cockpit lever back slowly until the engine tacl
ometer indicates a drop in rpm. This shows that dhe gover-
nor unit is operating correctly and can be set (o gavern
ac the indicated rpm. Move the cockpit lever forward
slighly until dhe tachometer reads the rated take-off rpm,
and then without further adjustment of the propeller con-
trols, shut down the cngine. Turn the high cpm adjust-
ment screw until it just touches the pulley stop pin, and
then lock this screw. One turn of the high (pm adjustment
screw will change the speed setting approximately 60 ¢ne
gine rpm. If the correct seting cannag be oberined within
the limit of this screw adjustment, repositian the seop jin
in the pulley. Moving the pulley stop pin into an adjacens
hole changes the angatar relationship 30 degrees and the
take-off secting about 750 cagine rpm. It may also be neces-
sary o reindex the pulley on the conurol shaft or on the
insert in order to avoid stretching the cable. Readjust the
control linkage so that the cockpit lever is within 1 8 fash
of ics high rpm position when the pulley stop pin is sgainst
the high rpm adjustent screw, This sewing should be che
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cake-off rpm serting for the installation: however, minor
adjustments may be required after figh cest.
Note
If engine speed exceeds the proper high rpm
setring when the cockpit control s moved into
the high rpm position, it is possible that the
governor serting is too high, and the blade angle
sexting too low. To check, reduce the throrde,
move the governor control into the high rpm
position, and then shut down the engine. Check
the low blade angle by using 2 protractor at the
blade reference station. The blade refesence
station is the 42-inch station in propellers of 14
feet diamerer or less, and the 72-inch station in
propellers of a greater diameter. If the low pitch
stop is incorrecly set, remove the pitch limit
d assembly and the stop lock plare, reset
pitch swop, and then reinstall the plate
and the pitch limit solenoid. To adjust the tke-
off setting, follow the instructions described in
this pacagraph.

(2) If, with the cockpit control at the high rpm
position, the engine does not twrn rated take-off rpm on
the blocks but does respond to a slight reduction in control
secting, it is an indication that the unit is governing but
the secing of the governor high rpm adjustment screw s
ither 0o low, or the cockpit lev

cravel toward the high rpm position without the pulley
stop pin contacting the high rpm screw. In the first case,
readjust the high rpm screw 1o the proper setting. In the
second case, hold the cockpit control in the high rpm posi-
tion (allowing for 1/8-nch pinch), loosen the pulley cable
clamp, rotate the pulley until the stop pin contacts the ad-
justment screw, and finally retighten the cable clamp. This
procedure should be continued until the full ake-off rpm
is obrained. In extreme cases, it may be necessary o relo-
cate the pulley stop pin one hole clockwise from its origi-
nal position. This will increase the engine rpm setting
approximately 750 rpm: one curn of the adjustment screw
will change the rpm setting approximately 60 rpm. It
should be noted that loss in engine power brought about
by poor carburetion, fouled plugs, etc. may also be evi-
denced by the inability 10 obtain take-off (pm, and these
factars should be taken into consideration.

is reaching its full

(3) Itis generally unnecessary t adjust the low rpm
sctting wnless the pulley or pulley stop pin is reindexed.
I shoutd be noted bere that the low rpm setting is usually
40 percent of the take-off rpm secting. Adjustment is made
ar the Tow rpm screw on the governor head.

¢, FLIGHT TEST.
(1) Some installations do not turn take-off rpm on
the blocks. In these cases, the low pitch blade angle setting

Hamilton Standard Propellers
Service Manual No. 150

in the propeller is such as to prevent obtaining take-off
rpm at take-off manifold pressure during ground run-up,
and it is necessary to make the control system adjustments
after a cest flight. This is accomplished by initially setting
the governor high rpm adjustment on the test rig at take-
off rpm position, and jogging the cockpit lever in flight
until the engine turns full take-off rpm as indicated by the
tachometer. When this speed has been obtained, land the
airplane without disturbing the control from this position.
Then resec the high rpm adjustment screw unil it jusc
touches the pulley stop pin, and readjust the linkage sys-
tem until this pulley setting is attained with the cockpit
control lever 18 inch from its high rpm position.

(2) If take-off rpm cannot be obrained in the test
fight with the cockpit control in the high rpm position,
itis an indication that the unitis governing at some lower-

han-take-off gpm. Under th ditions, it will be neces-
sary to land and readjust the high rpm stop on the gover-
nor to compensate for the difference between take-off rpm
and the actual rpm.

5. REMOVAL PROCEDURE.

4. REMOVAL OF SPINNER.—Unscrew the 12 nose
cap recaining screws and remove the spinner nose section.
The shell and bulkhead are removed after the hub has
been removed from the shaft.

5. REMOVAL OF HUB & BLADES ASSEMBLY.

(1) Remove the retaining nut lock wire.

(2) Raise the hub & blades assembly until the sling
is just about supporting its weight, but is not lifting the
shaft.

(3) Install the retaining nut wrench into the nut, and
insert a bar through the wrench holes. Turn the wrench
in an anticlockwise direction, backing the hub & blades
assembly off the engine shaft.

(4) After the threads have disengaged, carcfully pull
the bub & blades assembly off the shaft. Replace the re-
caining nut lock wire and remove the rear cone.

. REMOVAL OF CONTROL ASSEMBLY.

(1) Unsafety and unscrew the large AN connector
which is attached o the wiring harness.

(2) Cut the safery wire and unscrew the 12 cap screws
which secure the control support to the engine nose. Care-
fully pull the complete control assembly off the engine
nose section.

(3) Remove the gasket and keep it with the control
assembly.
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SECTION IV
OPERATION

1. PRINCIPLES OF OPERATION.

@. GENERAL.—The control assembly and the hub &
blades assembly are hydraulically operated units with an
independent oil system, and are inter-connected by a me-
chanical translating mechanism through which control
action is relayed (o the hub & blades assembly, The design
of the Super-Hydromatic propeller is such that there are
eight operating conditions available: constant speed, lock
pitch, increase pitch, decrease pitch, feather, unfeather,
reverse, and unreverse. These are regulated by the actions
of the various subassemblies in the control assembly. The
hub & blades assembly responds to these requirements by
the use of only three conditions: constane pitch, increase
pitch, and decrease pitch. Therefore, to describe operation
of the complete propeller, each of the three hub & blades
conditions is associated with the corresponding control
conditions.

(1) HUB & BLADES MECHANISM. (See figure
55.)—The hydraulic system in the hub has a self-con-
tained oil supply independent of engine oil. Attached to
the back end of the barrel is a pump sump (43) incorpor-
ating eight individual pump assemblies (49) radially
mounted about the propeller shaf¢ axis. Each pump assem-
bly consists of a two-stage cylinder (53) and piston (54)
and a first- (52) and second-stage (41) check valve. The
lower end of each cylinder is forked to take a needle bear-
ing roller assembly (43) and a return ring (47). As the
hub rotates, these rollers run against a stationary eccentric
cam (46) which imparts to the pistons a reciprocating mo-
tion. The return ring runniog outside the rollers and be-
tween the piston forks bears against the rollers, thus keep-
ing them in contact with the eccentric at all times. As the
pistons reach the high portion of the eccentric, the rollers
force the ring outward and at the same dime, the ring pulls
the pistons and rollers in the position diametrically oppo-
site, against the low side of the eccentric. The rollers are
held in the piston forks by shafts inserted through the
forks and the inner races. As the pump rogates, oil from
the lubricating and sump relief (42) valves is centrifugally
thrown against the inside walls of the sump where it is
picked up by the firsc stage of the piston and pumped
through the firscstage check valve into the main sump.
This has the effect of supercharging the sump (o assure a
full charge of oil tw the second-stage piston chambee ac all
times. The sump pressure is kept relatively constant by
means of the sump relicf valve. The oil is then pumped
from the sccond-stage through a check valve and into &
high pressure manifold (#). The manifold conneces all
cight pumps and discharges theough the pump strainet

bole (50) into the distribucoe valve asserably from which
it is metered through che barrel il passages ineo the vane
motors (63) where oil pressure in the vane motor cham-
bers is converted into blade rwisting moment. Maximum
pumping pressure is determincd by  high pressure celicf
valve (55) connected o the manifold. Oil pressure is the
principal force urifized in moving the bade (67 from a
high to 2 Tow blade angle or vice versa. Integeal with the
base of each blade vane (66) is a bevel gear through which
the blades of the propeller are synchronized by a bevel
connecting gear (64). A bronze cam drive gear (63) di-
recdy attached to the bevel connecting grar is meshed
with the distributor valve cam (61) theough an idler gear
(62). Changes in the blade pirch are transmitced to the
distributor valve sleeve (39) through this gear and cam
linkage. Axial motion is imparted to the distributor valve
sleeve by the cam through a rolles-type cam follower (60)
as the blades change pitch. The slope of the cant is 1 right-
hand helix divided into three parts: reverse, comstant
speed, and feathering ranges.

(2) CONTROL MECHANISM. (See figure 54.)—~
Blade angle change can be controlled automagically wich
the constant speed control set 1o govern 4t A given tpm
regardless of changes in flight conditions. The propeller is
placed under automatic control by sercing the cockpit
switches to the “constant speed” position. At this position
the lock pitch solenoid (22) remains open and all other
solenoid valves remain closed so that oil is metered ta or
from the servo chamber (19) by the action of the gover-
not pilot valve and sleeve only. Any change in engine
speed affects the pusition of the governoe fly-weights (1),
which in turn changes the position of the pilot valve sk
(6). Manual control is obtained by the operacion of sole-
noid valves installed in the control hydraulic systom to
regulate oil flow 1o and from the servo motor chamber.
These solenoids are identified as the lock pitch solenoid,
the decrease pitch solenoid (24), the increase pitch soles
noid (25), and the bypass solenoid (24 ). These solenvids
are connected to control switches in the cockpit which
operate the solenoids in selected combinations w perform
the desired functions. An additional solenoid in a separate.
bousing knowa a5 the pitch Limit solenoid operates stop
links (30) which limit che constant speed operating range
of the servo rack (27). If operation beyond chis tange is
desired, the solenoid is energized w pull the swp Links
down and allow the required rack movement. The stops
(29, 32) hold the plunger down until the rack again re-
turns o the constant speed range. Thus, it is necessary 1©
energize the solenoid to go beyond the copsmat speed
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range but it is not necessary o have it energized to stay
beyond nor to return 1o the constant speed range, Th'c
lock pitch solenoid operates a valve in the oil line between
the governor and servo chamber (19). During normal
governing operation, the valve is open and oil flows as

directed by the governor, bur, when energized manually,

Figure 53—Hydraulic Unit Oil Flow Diagram

Hamilten Standard Propellers
Service Manual No. 150

the valve is closed. This shuts off the line and disconnects
the governor from the system. The decrease pitch solenoid
regulates a valve in the line between the servo chamber
and the governor oil pump. This valve is normally closed ;
when energized, it opens and admits oil directly from the
governor gear pump (16) to the servo chamber. The in-
crease pitch solenoid operates a valve in the line from the
servo motor to the solenoid (lower) sump. This valve is
normally closed; when energized, it opens and allows oil
in the servo chamber to drain to the solenoid sump. The
bypass solenoid controls a line around the needle valve
(21) which normally restricts flow to and from the servo

motor when the increase and decrease pitch solenoids are
energized as described above. It is energized only during
operations outside the constant speed range in order to
open the bypass line and increase the rate of oil flow to
and from the servo chamber. Oil pressure, built up by the
gear pump, moves the servo piston and the servo rack, and
consequently actuates the translating control towards a
lower pitch position. Blade angle change required by the
control is dependent upon the hub hydraulic system,
which derives its pressure from the piston pumps. Both
the control and the hub hydraulic systems depend upon
the rotation of the hub during normal operation. Provid-
ing for instances when the hub is not rotating, such as in
feathering or unfeathering, an electric auxiliary motor
(40) performs two functions: to drive the eccentric which
actuates the pump supplying high pressure oil to the hub
system, and to drive an auxiliary plunger-type pump in
the governor supplying oil pressure for the control system.

(3) HYDRAULIC UNIT. (See figure 53.)—The
hydraulic unit contains the governor assembly with gover-
nor head, the servo motor assembly, and the solenoid pack

Nomenclature for Figure 53

1 PULLEY

2 BALANCING SPRING

3 SPFIEEDER RACK

i SPEEDER SPRING

5 PILOT VALVE

6 PILOT VALVF SLEEVE

7 COMPENSATING PISTON

8 GOVERNOR AND HEAD ASSEMBLIES
9 COMPENSATING NEEDLE VALVE
10 UPPER SUMP

11 ACCUMULATOR RELIEF VALVI
12 BOTTOM PLATE

13 SERVO MOTOR ASSEMBLY

14 SERVO PISTON

15 SOLENOID NEEDLE VALVIE

16 LOWER SUMP

17 SOLENOID PACK ASSEMBLY

18 SCAVENGE CHECK VALVE

19 SERVO RACK
20 GEAR PUMP
21 AUXILIARY PUMP
22 AUXILIARY PUMP DRIVE GEAR
23 GOVERNOR DRIVE & IDLER GEAR
24 FLY-WEIGHTS

i
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assembly. Figure 33 is intended to show the oil passages
in the hydraulic unit in detail. The gear pump (20), driven
by the governor drive gear (23) in the control suppor,
boosts oil from the upper sump (10) to that pressure re-
quired for operation of the servo piston (14). An aceumu-
Iacor relief valve (11) limits the operating pressare of the
pump and at the same time stores a small quantiy of oil
under pressure. Pump oil is metered by the pilot valve
sleeve (6) actuated by the fly-weights (24) past the piloc
valve (5), and then flows down through the governor bot-
tom plate (12), through the solenoid pack assembly, and
up 10 the chamber at the servo piston (14). The speed at
which the governor operates is regulated by the position
of the speeder rack (3) which is controlled by the pulley
position (1). The pilot valve sleeve position is determined
by the opposing forces of the speeder spring and the fly-
weights. The adjustable balancing spring (2) is provided
10 return the rack to approximately the cruising rpm posi-
tion in case of control cable failure. The compensating
piston (7) is acted upon by oil from the chamber behind
the servo piston. Due to the mechanical linkage between
the compensating piston and the pilot valve, a motion of
the servo piston causes a motion of the pilot valve. The
system is designed so that the pilot valve tends to follow
the motion of the pilot valve sleeve, and thus to stabilize
the control action, The ncedle valve (9) meters oil from
the compensating piston chamber to the upper sump, and
thereby regulates the rate of compensating action. The
auxiliary piston type pump (21) is connected through a
passage in the servo motor housing and solenoid pack to
the servo chamber. This pump acts only during the feath-
cring and unfeathering operations to furnish a source of
high pressure oil with the engine stopped. The solenoid
valves control the flow of oil from the gavernor gear
pump to the servo chamber for the various operating con-
ditions of the control assembly. The bypass solenoid
needle valve (15) meters the fow of oil past the bypass
solenoid valve, and thereby regulates the rate of manual
pitch change.

(4) LUBRICATION SYSTEM.—Lubrication
those parts not directly immersed in or filled with
provided from two sources. The lubricating valve on the
inboard end of the barrel sprays oil at a low pressure oot
the cccentric outboard bearing. From that paint the oil
travels back between the eccentric and the barrel boss. It
is thrown outward by centrifugal force. In doing chis, it
contacts the governor drive gear, the thrust segments, the
pump rollers, and the bearing surfaces of the eccentric and
return ring. It is collected in a groove on the pump 1D,
picked up by the piston, and delivered to the firststage
check valve and thence to the sump again. The second
source is from the governor upper sump. The oil eaters
the fly-weight head chamber, drains down through the
shaf bearings, and out anto the governor drive & idler

£

geaos. It then descends 10 the servo mck and scavenge
sump. Action of the rack in capjunction with wo check
valves scavenges the oil back to the upper sump. The cons
ol rack of the offset control which bears against the
thrust plate is lubricated by sump oil.

b. DETAILED OPERATION.—Since one hub &
blades operating condition may result from several con-
trol operating conditions, in the following discustion the
operation of the hub & blades assembly is described com-
pletely for ies first controf condition only.

(1) DECREASE PITCH.—This condition of the
hub & blades assembly (shown in figure $5) may resulc
from one of several control assembly conditians: gov
underspeed, manual control 1o decrease pitch, unfeather-
ing. ot reversing. These are described in the following
paragraphs.

() UNDERSPEED—GOVERNOR CONTROL.
—Underspeed operation of the coneral is shown in figure
54 together with the decrease pitch bub & blades condi-
tion. Figure 56 is a schematic diagram of the contral opers-
tion only. This condition may momentarily exist when
engine speed drops below the on-speed rpm serting as &
result of the changed air flow over the propeller blades
due to d of aircraft forward speed i
of a climb. It may also exist when the throeele or manifald
pressure sclector is moved toward the dlosed position, or
when the governor control is moved wward increase (pm
position. The arrow represents the direction in which the
blades will move to reestablish the on-speed condition.

1. CONTROL ACTION.—When engine
drops below the rpm for which the goveraor (7) is set, the
resulting decrease in centrifugal force allows the fly-
wesha (5] d unde: the Foeer of the speeck
spring (2), thus lowering the pilot valye sleeve (6). This
connects the governor oil pump line through the open lock
pitch solenoid (22) with the serva chamber (19), and
moves the servo piston (20) and the servo exck (27) -
ward the low pitch position against servo spring force.
The servo rack actuates the translating conesol (35 ), maov-
ing the thrust plate (36) inboard. As the scrvo piscon
moves toward low pitch, the volume of the compensating
chamber behind the servo piston is decreased, and the oil
is Forced up below the compensating piston (11). This
causes the piston to move upward compressing the upper
centering spring (13). Motion of the compensating pistn
s determined by the displacement resulting feom sexvo
piston travel, the cut-off o the governor sump (10), and
0 & small degree by the opening at the needle valve (9).
Through the compensating link (3), the pilot valve (1)
is moved downward, following the pilat valve sleeve,
which was initially lowered by the fly-weights, This cor-
rects for overcontrol of the governar due to the exireme
rate of pitch change. The valve is stowly centered by the
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Figure 55-Hub & Blades Operating Diagram—Decrease Pitch Condition
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Figure 64—Control Schematic Operating Diogram—
Overspeed Condition

ton moves toward high pitch, the volume of the compen-
sating chamber behind the piston is increased and oil is
drawn down from beneath the compensating piston (11),
thereby atlowing sump 0il t push the piston downward.
Motion of the compensating piston is determined by the
displacement resulting from servo piston travel, the cut-
off 1o the governor sump, and 10  s;mall degree by the
opening at the needle valve. Through the compensating
tink (3), the pilor valve is moved upward and is slowly
permitted 1o lower by oil metering through the compen-
sating needle valve (9) from the goveenor sump. Since no
solenoids are enecgized, the decrease pitch (23), increase
picch (25), and bypass solenoid (24) valves are closed
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and have no effect on the oil in motion. The servo rack
is rescrained in the constant speed range by the hydraulic
stop (32) contacting the stop link (30) should there be

any tendency for the rack to move beyond the high picch
stop setting when operating in the extreme range limit.
As engine speed decreases, the pilot valve sleeve is low-
ered by the speeder spring force acting against the de-
creased centrifugal force exerced by the governor fly-
weights. As the fly- weights are lowered, the port between
the pilot valve and sleeve decreases, metering oil flow

pilot valve being returned to its centered position by
action of the compensating piston centering spring and
oil metering past the compensating needle valve, causes
the slceve and valve to recurn rapidly to the on-speed posi-
tion. In this position, oil metering past the pilot valve
fand maintains only enough pressure in the servo chamber
0 hold the servo rack (and the translating control) sta-
tionary against the force of the partially compressed servo
spring.

2. HUB & BLADES ACTION.—Movement of
the thrust plate (36) forees the distributor valve (57)
outward against the hub sump oil pressure and spring
force acting on the valve. The displacement of the valve
uncovers the sleeve (59) outboard porc and permits high
pressure oil to be pumped through the oil passages in the
barrel and center posts (65) into the vane motor high
pitch chambers. Here the pressure rapidly builds up undil
sufficient force is exerted against the blade vanes (66) to
move the blades (67) into a higher pitch. A greater pres-
sure is required (o force the blades toward the high pitch
position than toward low pitch since the centrifugal twist-
ing moment which tends to turn the blades roward low
pitch must be overcome. The oil is drained from the low
pitch chambers of the vane motors back to the pump sump
(43) through the distributor valve sleeve inboard port.

(64) through the cam drive (63) and jdler gear (62) ro-
cates the cam (61), thus moviog the distribucor valve
sleeve outbaard 1 follow the distributor valve to the con-
stant pitch condition. With all forces in equilibrium, the
blades are hydraulically held in their new position.

(b) INCREASE PITCH—MANUAL CON-
TROL—When it is desired (o manually increase pro-
peller blade angle, che cockpit control switches are moved
1o the increase pitch position. As a result, the lock pitch
solenoid (22) and the increase pitch solenoid (25) are
energized, closing the solenoid valves, This condition of
control operation is shown schematically in figure 65,

1. CONTROL ACTION.—Energizing of the
lock pitch solenoid in effect removes the governor from
the system. Energizing the increase pitch solenoid opens
the oil line from the servo chamber (19) to the solenoid
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16 GOVERNOR PUMP } INCREASE PITCH SOLENOID

19 SERVO PISTON CHAMBER 27 SER
B TP VALVE o $TORL
14 TOCK PITCH SOLINGID 35 HIGH PITCH STOP

Figure 65-Control Schematic Operating Diagram—
Increase Pitch Condition

(lower) sump. Thus, oil from the servo chamber meters
through the needle valve restriction (21) and is drained
to the lower sump, allowing the servo rack (27) to be
moved toward the high pitch position by servo spring
force. Through the action of the servo rack on the trans-
lating control, the thrust plate is moved outhoard ta call
for a higher blade angle, The thrust place will continue to
maye outboard until it is stopped by the high pitch stop
(32) cantacting the pitch limit solenoid stop link (30) or
until the position of the cockpit switches is changed.

2. HUB & BLADES ACTION.—This action is
the same for all control conditions which move the trans-
lating control thrust plate in an outboard direction.

(¢) FEATHERING—MANUAL CONTROL-—
When the cockpit control switches are moved to the
feather position, the lock pitch solenoid (22), the increase
pitch solenoid (25), the pitch Ii solenoid (28), the
bypass solenoid (24), and the auxiliary mator (40) ure
energized. This is shown in figure 66.

1. CONTROL ACTION.—The stop links (30)
of the picch limit solenoid move down to allaw the servor
rack (27) to pass heyond the constant speed range. If the

16 GOVERNOR PUMP 7 SIRVO RACK
17 AUXILIARY FISTON FUMP 28 PITCH LIMIT SOLENOID.
18 SERVO PISTON CHAMBLR 0 STOP LINKS
22 LOCK MITC ENOID 31 STOR SCREW

24 BYPASS SOLENOID AFRVO SPRINGS
35 INCREASE FITCH SOLENOID 5 FEATAR ST0P

Figure 66—Control Schematic Operating Diagram—
Feathering Conditlon

2y

engine is not rotating, the auxiliary mosor drives the et

centric to actuate the auxiliary piston type pump (17) in

the governor but the oil thas pumped is bypassed through

the increase pitch solenoid valve o dump into the lower

sump. Oil from the servo chamber (19) drains throngh

the open increase pitch and bypass solenoid valves, ca-

abling the servo springs (34) to force the sexvo rack

toward high pitch. The rack moves beyond the constnt
speed range and is stopped by the end of pitch swop screw

(31) contacting the feather swop (37) in e sontrol supe
port. Movement of the rack forces the theust plate w che
extreme outhoard position to cull for the feathered blade
angle. If the engine is rotating, concrol operation is the
same except the auxiliary moror is prevenced from operat-
ing when it Is stalled by the torque of the eccentric gear
acting chrough the idier and worm geas. A rauchet and
lock arrangement prevents the idler gear from being
turned in reverse by the propetler. Since the eccentric does
not rotte, the auxiliary pump does not operate and the
governar gear pump ( 16) is driven by the governor ﬂﬂ\ll
gear on the hub as in normal operation. Oil pumped by
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Figure 68—Hub & Blades Operating Diagram—Increase Pitch Condition
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the gear pump is bypassed through the increase pitch
solenoid valve 1o the lower

2. HUB & BLADES ACTION.—As the thrust
plare is released from its consrant speed range and allowed
to move to the feathered position, it forces the distributor
valve inio an extreme outboard position. The hub & blades
action is the same as for previous increase pitch operation.
When the engine is not operating, pressure is developed
by the action of the eccentric being revolved by the auxil-
fary motor. When the engine is operating, the action is as
above except that high pressure oil is obtained in the
noraial way by the pump roating about the stationary
eccentric.

(d) UNREVERSING —MANUAL CONTROL.
~The cockpit control swicches are moved to the unreverse
position, energizing the lock pitch solenoid (22), the in-
crease picch (25) solenoid, and the bypass solenoid (24).

1. CONTROL ACTION.—Energizing of the
lodk pitch solenoid closes the oil line berween the pilot
valve and the servo chamber, removing govetnor control
from the sysiem. Encrgizing the increase pitch solenoid
allows il from the servo chamber (19) to drain rapidly
through the open hypass solenoid (24) o the Jower sump.
By eliminating the needle valve restriction (21), the servo
rack (27) is allowed 1o move rapidly toward high picch

Hamilton Stondard Propellers
Service Manval No. 150

under servo spring force. Through the g control,
the thrust plate is moved outboard 1 call for a positive
blade angle. When the control switches are returned to
governing, the propeller returns o the rpm for which the
govemnor is set.

2. HUB & BLADES ACTION.—This is again
the increase pitch action. Fast operation is important as
the blades must pass through flat pitch rapidly enough t
prevent the engine from overspeeding excessisely.

2. OPERATION INSTRUCTIONS.

@. GROUND TESTS.—The procedures outlined in this
section are suggestions for operation of the Super-Hydro-
matic model 4260 propeller. To account for various
changes in this procedure which are peculiar o any given
installation, consult the engine or aircraft manufacturers’
handbooks

(1) GOVERNING ACTION TESTS.

(a) Start the engine with the cockpit goveraor
control in the high rpm position, warming it up in accord-
ance with engine operating instructions, When the engine
is started, hub sump oil pressure is directed into the low
pitch chambers of the vane motors, This pressure moves
chie blades to the sngle for which the low pitch hydraulic
stops of the congrol are sc. With the blades in this posi-
tion and che ucrual engine Fpm lower than that for which
the guvernor is set, engine rpm varies with engine horse-
power putpur, Under this condition, the magnetos may be

16 FuM 2 LOCK PITCH SOLENOID

1 BV G 3 ISTASISRGD

3 ARV HSTON 35 INCREASE PLTCH SOLENOID
31 BYPASS NEEDLE VALVE 2 SERVO RACK

Figure 69—Control Schematic Operating Diagram—
Unreversing Condition

checked at suitable power by watching the tachometer for

a drop in rpm as the magneto switch is turned. On in-

sall incorporating the lock pitch feature, the blades

_can be locked at any desired pitch within the constant

speed range for the above magneco check.

(b) After completing the engine warm-up period,
the governor control should be exercised several times be-
eween the minimum and maximum rpm sectings to fnsure
filling all propeller oil passages.

(¢) Move the governor control o the high rpm
position, advance the throttle, and make the customary
check of engine manifold pressure against engine rpm.

(d) Cheek governing by setting the engine throtele
and governor control to obtain about 30 inches M.P. and
2000 engine rpm. The propeller should hold on-speed
withins =5 rpm of the setting.

() When governing at sout 2000 engine rpm,
cheek possibilities of sluggish operation by reducing the
throttle 1o wbeain 1200 rpm; then move the throtdle rap-
idly to 30 inches M.P. The propeller should sewle out at
2000 rpm within five seconds without overspeeding more
than 250 rpm.
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(2) FEATHERING AND
UNFEATHERING TESTS.

CAUTION
When the engine is rotating, the feathering or
unfeathering switch should never be held elosed
for longer than ten seconds, because the auxil-
iary motor is stalled by the torque of the rotating
pump, and it may become overheated.

() Complete ground test of governing action as
outlined in paragraph 2.a.(1) of this section. With the
engine operating at approximately 1500 rpm and 22
inches Hg. manifold pressure, move the cockpit controls
to the feather position. When the propeller has reached
the feathered position, engine rpm will bave decreased to
approximately 500.

Note

Torching at the exhaust ouclec may oceur with
some engines. Usually the engine will continue
to run after the propeller has been completely
feathered on the ground.

(b) Immediately after the feathering test has been

cted, move the cockpit control switches
ion. The control will be in an under-
speed condition and will rewurn the engine to the speed
for which the governor s set.

(€) If the engine stalls when the propeller is
feathered, move the switches o the unfeather position and
hold them while the blades unfeather, but never for longer
than 10 seconds at one time.

(d) Theabove method of testing feathering opera-
tion with the engine running has several importanc ad-
vantages not obtainable when feathering is carried out
with the engine stationary.

L. "The hub pump is operated by rotation of the
hub rather than by operation of the auxiliary motos, with
the result that a greater rate of oil flow is obined and
pitch change is more rapid.

2. The feathering test is made with the oil at a
higher temperature which approaches more closely the
conditions under which the propeller would be feathered
in flight.

(3) LOCK PITCH TEST.

() While running the engine at any desired mani-
fold pressure and rpm setting, move the cockpit control
switches to the lock pitch position. The pitch indicator
should hold its position without wavering.

(b) As the governor control is advanced or re-
tarded with the throtle fixed, engine rpm should not
change and there should be no motion of the pitch indi-
cator hands.

() Move the control switches to the governing
position.

T

Section W

Paragraph 1

AND UNREVERSING YESTS.
CAUTION

(4) REVERSL

tional precautions must be faken fo prevent

mevement of the sircraft in the rearwards dirvce

tion. The propeller should nor be run excessive-

ly in reverse pitch on the ground as kack of conl-

ing it will probably cnuse tre engine @ ovee-
cat.

(a) Set the throtde and governor controls at ap-
proximately 22 inches Hg. manifold pressure and 1300
engine rpm.

(b) Move the cockpit contol switches @ the re-
verse position. As the blades move to the reverse angle,
the pitch indicator will indicate the angle ausined,

() To woreverse, move the cockpit contral
switches to the anreverse position for two scconds, then
10 governing. The propeller should returs to the govern-
ing speed originally set.

&. FLIGHT TESTS.

(1) FEATHERING PROCEDURE,

(a) EMERGENCY FEATHERING PROCE-
DURE.—Operating the controls in accordance with the
procedure outlined below permits fearhering the propel-
ler in the shortest possible time.

Move control switches to feather position.
Tura off auxiliary supercharger.

Turn off fuel bovster pump.

Move throttle to closed position.

Set mixture congrol o idle cat-off position.
Torn off fuel supply (o engine,

Tumn off ignition switch after engine swps.
Turn off generator switch.

(&) PRACTICE OR TEST FEATHERING PRO-
CEDURE.—To avoid hydraulic lock and excessive oil
cooling in the lower engine cylinders, keep o a minimum.
the length of time the propeller is left in the feathered
position during chese tests.

1. Turn off auxiliary supercharger.

2. Reduce rpm and manifold pressure,

3. Move conerol switches (o feather position.

4. Turn off fuel booster pump.

5. Move throtde o closed position.

6. Sex mixture control 1o idle cut-off position.

7. Shut off fuel supply o engine.

8. Tura off ignition switch after propeller has
stopped wrning.

9. Turn off generator switch of cagine with
feathered propetier,

MAmm N

»

Naote
1f this rest indicates that the Feachered angle of
the blades is iacorrect, it will be necessary w
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Note—Continved

adjust the feather stop in the control assembly
Remove the pitch limit solenoid from the sap:
port, and the stop plate which holds the hydraul.

ps at the desired angles. Adjust the feaher
25 required. Then replace the stop place and
pitch limit solenoid. Tt is also necessary to reset
the mechanical Stop ring to an angle one to five
degrees higher than the feathered angle

(2) UNFEATHERING PROCEDURE

Maove control

0 minimum rpm position,
(k) Open throule w starting position.
) If engine is s

pped, move cockpit control
s to unfeather position, and hold in place only until
ller searts to windmill

) Turn on ignition switch after p

stions.

eller has

several revo

(e) Tus

n fuel supply

(f) Turn on fuel booster pump.

After fuel pressure is attained, move mixture
ntrol 10 auto-rich position and adjust throule to proper
manifold pressure for engine warm up.

,\/%M - 76;5/711»147?‘('

LOCK PITCH

T—
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() Turn on generator,
(i) Allow engine to warm up a low rpm.
«. FLIGHT OPERATION.
ight operation of the Super-Hy-

dromatic propeller is normal in all respects. All changes in
propeller and engine controls should be made smoothly.

Note

If the power and rpm are to be increased, increase
the governor control first and then the engine
throtde. If power and rpm are o be decreased,
reduce the throde first and then the governor
control. This should prevent excessive manifold
pressure.

(2) COLD WEATHER OPERATION.—The use of
Pennsylvania Crude SAE No. 10 oil in the propeller is
atisfactory for normal operation. Under extreme low
temperarure conditions where congealing is suspected,
Univis No. 60 oil or its equivalent is recommended.
the propeller has an oil system independent of the engine,
the engine oil dilution system has no effect on the pro-
peller.

DEGREES
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SECTION V
SERVICE INSPECTION, MAINTENANCE AND LUBRICATION

1. SERVICE TOOLS REQUIRED.

Note—Continved

PART NO. |  NOMENCLATURE APPUCATION
61322 | Hub Retaining Nuc n and loosen hub |
Wrench

ing nut.

61321 | Distributor Valve
Cap Wrench

To tighten and loosen dis-
teiburoe valve cap.

63098 | Distributor Valve | To check correct setting of
Gage the distributor valve
when blades are at the
35-degree angle.

B

SERVICE INSPECTION.

Note

Inspection periods established for Army Air
Forces and Navy service organizations are not
identical. Theréfore, the inspection periods
specified in this section in terms of hours con-
sist of two figures, i.e., 25-30 Hour Inspection.
The first figure indicates the Army Air Forces
inspection period, and the second the comparable
Navy inspection period. In accordance with T.
0. No. 00-20A-2, a summary of the period in-
spections prescribed below will be entered by
Army Air Force Personnel on the Master Air-

lane Maintenance Forms maintained in the
ack of Form 4LB for the airplanes affected.

—COLUMN NO. 28—
PROPELLERS AND ACCESSORIES
. PREFLIGHT INSPECTION.

(1) With the engine running at reduced throtele, set
the control switches for constant speed and operate the
propeller control three or four times through its entire
range and check pitch change by means of the pitch indi-
cator, or by changes of tpm and manifold pressure.

(2) Place the control switches for lock pitch at an
intermediate blade angle position. Increase and decrease
the governor control setting. There should be no change
in blade angle setting and rpm should remain constant.

(3) With the propeller set for constant speed opera-
tion at 2000 rpm, move the throcele back unil the speed
drops to 1900 rpm. Then burst it rapidly from the 1900
rpm position to full open. Engine speed should not ex-
ceed 2300 rpm and should return t0 2000 rpm within five
seconds.

Note

“The time limit given for each of these operations

is the maximum allowable, 1f the operation

quires any longer to perform, it is an indication

of malfunciioning and the propelle should be
stopped for a check immediately. This also ap-
plies to the time limits given in the following
pre-flight checks.

(4) Move the control switches into the reverse posi:
tion with the throtle set for about 22 inches of manifold
pressure and the governor set for about 1500 rpm. The
blades should attain reverse position within two seconds.
Place the switches into the unreverse posicion. The blades
should move to the governing range within two secands.

(5) With the propeller governing at 2000 rpm and
the engine at about 25 inches of manifold pressure, feathec
the propeller. The time required o feather should nof ex-
ceed five seconds. Keep the engine running and set the
switches to governing. The engine speed should return (o
2000 rpm. The time required to unfeather should mot ex-
ceed five seconds.

(6) Using manual control with approximately 30
inches Hg. manifold pressure, throw the control switches
into positions of increase pitch and decrease pitch. Ob-
serve the tachometer for correct response ta each position.

5. DAILY INSPECTION.

(1) BLADES.

(a) Inspect all blades for bends, nicks, cracks,
raised edges, etc. Repair according to the procedure given
in paragraph 3. of this section.

() In the case of aircraft operating near salt
water, wash the blades thoroughly with clean (£resh)
water, dry completely, and chea apply a dhin film of clean
engine oil at the end of each day's operation.

(¢) 1f propeller roughness has beea reported,
check all blade angle sertings by using a bubble prograceor
ac the blade reference station. If necessary, check the track
of each blade.

(d) Leakage out of a blade tip vent hole shatl be
cause for immediate inspection and repair.

(2) SPINNER.—Check the spinnec shell attaching
screws for looseness. Examine the spinnec shell for picks,
cracks, or other damage. 1f traces of oil leakage are found,
remove the spinner nose cap and examine the propeller
sealing surfaces.

(3) HUB ASSEMBLY.

() Check all external cotter pins, safeey wire, etc.
(b) Visually check for oil leakage at the pump ac-
(aching boles, pump to hub seal, cover plate, aod rutiting
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seal. Usually small leaks can be stopped by tightening the
securing nuts or screws. If the cause is unknown, test the
propelier for the source of leakage according to the in-
structions in paragraph 3, of this section.
Note

1€ the propeller has jusc recendy been installed

and filled with oil, spilled oil may appear. This

should not be misinterpreted as leakage.

(€) Check the hub oil level with the sump plug
at its highest point. Add Pennsylvania Crude SAE No. 10
oil as needed to fill the sump.

(4) CONTROL ASSEMBLY.

() Test the control system for backlash, lost
motion, and soundness of rigging and adjust as necessary.

(k) Visually inspect the hydraulic unit for oil
leakage between the parting surfaces of the units. Tighten-
ing the nuts or screws will generally stop minor leaks.
Testas in parageaph 3. if the cause is unknown.

(<) Propeller operation keeps the control sump
full of oil. Check the oil sump level through the sight glass
after the first few minutes of operation. The oil level
should be visible.

€. 25-30 HOUR INSPECTION.

(1) Check for deterioration of markings on both
propeller blades and hub. Repair them as required.

(2) Check the spinner actaching screw holes for
clongation. Inspect for dents, nicks, or other like damage,
and for loose rivets.

d. 50-60 HOUR INSPECTION.—Repeat all previous
inspections.
e 100-120 HOUR INSPECTION.

(1) Remove the hub & blades assembly from the
shafe. If this is done with the blades between 20 and 50
degrees, reinstallation will be facilitated.

(2) 1f il leakage is apparent at che rotating seal, re-
move the thrust ring assembly from the pump and the ro-
tating seal assembly from the translating control, and re-
pair sccording to paragraph 3. of this section.

(3) Remove the distributor valve cap, the valve as-
semnbly, and the cam. Examine the valve sleeve for galfing,
and smooth with crocus cloth as necessary. If galling is ex-
cessive, replace the sleeve. Check the distributor valve for
freedom of movement, after washing the assembly and
drying thoroughly, If the valve sticks, disassemble it
from the sleeve, and tepair,

(4 Remove and clean the surainer bole. Then rein-
seall the bolt using a torque of 5055 pound-feer.

(5) Inspece the rear cone and its seat for galling and

meral pick-up.
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(6) Check the pump for freedom of movement by
rotating the eccentric.

(7) Examine the control idler gears for freedom of
movement and wear. Detach the hydraulic unit and the
auxiliary motor-wiring harness unit preparatory to rein-
stallation of the hub & blades assembly.

(8) Reinstall the hub & blades assembly and check
the distributor valve setting according to the procedure in
section 1L

f. 200240 HOUR INSPECTION.

(1) Remove the hub & blades assembly and the con-
trol assembly from the engine.

(2) Disassemble and overhaul both assemblies ac-
cording to the procedure given in section VI

(3) After completing the overhaul, reassemble and
reinsaall the propellcr.

& ENGINE CHANGE INSPECTION.—Perform the
200-240 Hour Inspection as this is a convenient time.

b. SPECIAL INSPECTIONS.—As soon as possible
after the propeller strikes or is struck by an object, it
should be completcly examined. All stressed steel parts
should be magnetically inspected according to the in-
structions given in section VI
3. MAINTENANCE.

4. HUB ASSEMBLY.

(1) Minor leakage can usually be remedicd by tight-
ening the sccuring bolts or by the installation of the cor-
rect new gaskets. If the source of leakage is unknown, the
following test is recommended: wash the hub assembly
thoroughly and wipe as dry as possible. Apply a ight pasty
mixture of Bon Ami or its equivalent and water over all
points of suspected leakage or over all external surfaces
if desired. Allow the mixture to dry until most of the water
has evaporated. Then operate the engine for several min-
utes, changing blade pitch through two eycles. Shut down
the engine and examine the hub for oil leaks which will
be readily noticeable against the white mixture. Clean off
the remaining mixture and repair the source of leakage.

(2) If leakage is due 10 a damaged rotating seal
thrust ring, the surface of the ring must be lapped on a
circular suface plate of the proper diameter. Local repair
should not be atcempted. Be certain that a perfect sucface
is produced, Breaks in the solder joint holding the thrust
ring to its rewainer should be carefully repaired.

(3) The discributor valve and valve sleeve are paired
by serial number and must be kept together. The shape of
the lands is preciscly ground and should not be altered
during cleaning. For this reason only crocus cloth should
be used on the lands. Do not use a coarser abrasive.
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(4) Mecal pick-up from galling on the rear cone and
cone seat should be removed with fine emery cloth,

(5) The hub & blades assembly should be full of oil
when the sump filler hole is ac its highest point. Fill with
Pennsylvania Crude SAE No. 10 oil,

b, BLADE ASSEMBLY.

(1) Due 0 the construction of this blade, all nicks
and abrasions shall be considered satisfactory unless the
sponged synthetic rubber filler is exposed. Ordinary wear
on the leading edge will expose the copper filler; this is
acceptable. Excessive abrasion shall be cause for replating
of the blade.

(2) There shall be no buffing, filing, or mechanical
working of the blade for any reason, except as noted in
paragraph (3) below.

(3) Ruised edges of
moved by the use of

s and scratches may be re-
a coarse stone and fine emery only.

(4) Blades shall be magnetically inspected periodic-
ally according to the procedure in section VI, paragraph 3.

(5) The blade shall be rejected if a dent has a depch
greater than 1/7 the distance from the lowest poiat of the
dent o the nearest point of tangency with the undamaged
surface of a straight-edge bridging the dent.

(6) If the blade is thought to be beat or twisted,
check face alignment according to paragraph 3. b of sec-
don VI.

(7) Each blade should be marked with 1/2:inch let-
ters and numbers becween the 8- and 2
the camber side to include the following: serial number,
part or drawing number, and maximum and minimum
blade angle setings. The foregoing data should be
painted, stenciled, or rubber scamped on the blades, and
in no instance should these matkings be indented or cut
into the metal. The markings should be protected with a
coat of spar varnish or elear lacquer.

inch station on

(8) Blades should be painted to agree with local
quirements. No decorative markings are placed on mi
tary blades; however, manufaceurers' trade marks are not
considered decorative and are required on the camber side
of cach blade,

¢, SPINNER ASSEMBLY.

(1) Nicks should be eliminated with fine emery
eloth, being certain that each nick is completely removed.
Cracks through the surface are cause for rejection of the
damaged part, Dents can e hammered out by the use of
a rubber mallet and a properly shaped supporting block.

(2) Enlarged screw holes are generally cause for re-
placement of the part, Loose tivets should be carefully re-
moved and new rivets put in.

Section V
Paragraphs 3-4

d. CONTROL ASSEMBLY.

(1) Minoe Leakage can sually be remedied by right-
ening the securing nuts or screws, or by inseabling new
gaskers. I the saurce of loakage is unknown, the fallow-
ing test is recommended ; wash the control assensbly thug-
oughly and wipe as dry as possible, Apply « fight pasty
mixture of Ban Ami of its equivalent and water over all
poinss of suspected leslkage or over all external sorfaces,
if desired. Allow the mixture to dry untit mowe of the
water has evaporated. Then operate the engine for several
minutes, changing blade pitch thromgh two eyeles. Shue
down the engine and examine the control for oil feaks
which will be readily noticeable against the white mixture.
Clean off the remaining mixture and repair the saurce of
leakage.

(2) 1f leakage is apparent at the rocating seal, there
may be several causes: a scratch or nick in the sarface, &
eracked ring, or a damaged toroid seal. The surfuce
should be lapped on a surface plate until it is perfectly
flac. If che ring is cracked, the assembly must be replaced.
Likewise, a new toroid seal should be used if this is the
cause.

(3) Ona cable system, the cension adfjustment should
be regulated to give abouc 20 paunds pulk in the cable,
An allowange must be made for an increase fn cable ten-
sion due to engine movement on its mount. On & rigid
control system, adjust the linkages to provide positive
conrol without imposing an excessive load on the control
shafe. With cither system the loading should be sufficient
w provide positive control and freedom from lost motian,
but not heavy enough o cause undue wear on the control
shaft. The cockpit governor control quadrant should be
tight enough o prevent its creeping during operation, but
not so tight as (o prevent case of moyement whea the rpm
secting is changed.

(4) The electrical connections must be securcly
mounted and free from signs of chafing. The large eable
from the control to the cockpit must be adequutely pro-
tected as it passes through the aircraft senuctie.

(5) 1 the oil level of the control assembly should
ot be visible through che sight glass after a few minutes
of operation, stop and inspect the propelier according o
the procedure in section VI,

4. LUBRICATION.

. All moving parts of the Super-Hydromatic propeller
are lubricated by the cil in the mechanism. A long us the
sumps are full and the propeller functions properly, suffic
cient lubrication is provided.

b. Use Peansylvania Crude SAE No. 10 oil in the proe
peller. Univis No. 60 or ics equivalent is recommended for
use at extreme low tempeéranure conditions.
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S. SERVICE TROUBLES AND REMEDIES.—The follow-

ing information in its

troubles, the probable causes, and the remedies most fre-
quently encountered in Swper-Hydromatic propeller serv-

condensed table form lists the

icing work. It is to be understood that some of these
troubles might alvo be the result of malfunctioning of the
engine or other accessories in the aircraft. This informa-

tion

by a thorough und,

ding of the

principle of operation of the propeller should make
trouble-shooting relatively simple. Careful and accurate

Hamilton Standard Propellers
Service Manual No. 150

determination of the troubles, their related causes, and
remedies will reduce (o a minimum the time required for
servicing and will i
ment.

in extending the life of the cquip-

CAUTION
Many of the following remedies must be per-

shop and shall never be attempred during line
maintenance.

TROUBLE

I PROBABLE CAUSE

REMEDY

SLUGGISH BLADE
MOVEMENT!
TOWARD HIGH
PITCH,

SLUGH
MOVEMENT
TOWARD LOW
PITCH.

Excessive internal or external leak-
age of vane motor.

See "VANE MOTOR LEAKAGE."

One or more

ump high pressure
Ehedk alver a1 e

Test for open high pressure check valves as per sec-
tion VII, paragraph 1. Remove faulty cylinder
sembly from pump and examine valve for impurities
lodged on the seat or burrs on valve seat.

Sticky di

Disassemble and clean.

TImproper relationship between come
pensaning piston and pilot valve.

Turn compensating piston fork ol in increments of
1/4 tarns undil proper action is obtained.

ISH BLADE | Faulty servo piston seal.

Replace seal.

| Leaky auxiliary pump check valve.

One or more pump high pressure
check valves sticky.

Clean valve and valve seat.

Test for open high pressure check valves as per sec-
tion VII, paragraph 1. Remove faulty cylinder as-
sembly from pump and examine valve for impur-
ities lodged on the seat ot burrs on the valve seat.

Improper relationship between com-
pensating piston and pilot valve.

Turn compensating fork info piston in increments
of 1/4 turns until proper action is obtained.

Sticky distributor valve.

Disassemble and clean.

BLADES STUCK
IN HIGH PITCH.

Distributor valve sruck in high pitch
position.

Remove distributor valve and examine for burrs.
Remove burrs with crocus cloh, Check for freedom
of movement in distributor valve extension assembly.
Inspect ID of cam for scoring.

Translating control assembly bound
in high pitch position.

Disassemble assembly and clean up any burrs that
may be present. Remove any foreign material from
Tolters

Check valve of auxiliary pump stuck
open.

Remove auxiliary pump and clean thoroughly.

Governor pump drive shaft hroken at
gear pump,

Replace drive shaft and check for binding of gears.

Inere:
open.

¢ pitch solenoid valve stuck

Replace or repair solenoid.

Compensating piston stuck indrain
position.

Remove governor head and free piston. If burrs are
present on piston liner o compensating piston, re-
move with crocus cloth.

Servo piston stuck in high pitch posi-
tion,

Remove piston and examine. Remove any burrs or
foreign material, Check liner for galling.

Accumulator relief valve piston stuck
open.

Remove piston and clean.
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Section V
Paragraph §

TROUBLE

PROBABLE CAUSE

REMEDY

BLADES STUCK

IN LOW PITCH.

Three or more pump high pressure
el vy Wi

“Test for open high pressure chock valves s per sec-

tion VI, paragraph 1. Remove fauley cylinder a5
sembly from AT md examine valve for impurides
Todged on salve seat.

Remove valve ;ni exa
and check clearances.

Examine pump for any seized piston in the cylind
Remove and correct. Replace r Etmm ring.

Raccher wheel Jock stuck in up posi-
tion.

Remove lock assembly and examine for bures.

| Decrease pitch solenoid stuck opea.

Replace or repair solenoid.

Servo piston stuck in low pitch posi-
tion.

Remove piston and examine. Remove any burrs ot
foreign material.

INABILITY TO
OBTAIN LOW
RPM SETTING.

Hydraulic stop not set at a sufficiently
high blade angle.

Remove pitch limit solenoid and reset high pitch
bydraulic scop. One full tarn of stop is equivalent
© approximately two degrees of blade angle, Me-
chanical stop ring must be reset on non-feathering
propellers.

Low rpm external stop on governor
head improperly set.

Adjust st » correctly. One full turn of stop is ap-
proximately equivalent to 60 rpm.

Goyernor pulley improperly indexed.

Reset_ pulley.

Incorrect adjustment of cockpit con-
crol system,.

Adjust cockpit control system.

Erroneous reading tachometers, mani-
fold pressure gage.

Calibrate instruments.

INABILITY TO
OBTAIN HIGH

Hydraulic o sufficiendy
low blade an,

Remove pitch limit solenoid and reset low pitch
Aydrauic scop. Mechanical low pitch op ring m

RPM SETTING. reset on non-reversing propellers.
High rpm stop on governor head im- | Adjust sto » correctly. One full turn of stop is ap-
yrépﬂl; set. proximately equivalent to 60 rpm.
Governor pulley improperly indexed. | Reset pulley.
Tncorrect adjustment of cockpit con- | Adjust cockpit control system.
trol system.
Low engine power, See engine manual.
Erroneous reading tachometers, mani- | Calibrate instruments.
fold pressure gage.
OVERSPEEDING. Back off needle valve in increments uf 1/12 tutns

Compensating needle valve closed wo
far.

until proper adjustment has beea ol

Impropez relationshi

of
ing piton and. pllat yalve

Back ing piston fork out in increments of
14 turas uatil proper action is obtained.

Sticky servo rack.

Check for correct meshing of servo rack and pitch
transmitcer and of rack with transladng control
Remove any burrs.

or foreign matter under needle
valve seat.

Remove needle valve and clean sear,

Hub not full of oil.

Fill hub with oil.
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TROUBLE PROBABLE CAUSE REMEDY
UNDERSPEEDING. | Impro p Turn piscon fork i in increments of
| ing Pmon and plln( \-lw:. 14 mmns.
["Leaky servo piston seal. Replace seal. AR 1

Governor sump not full,

Repair scavenging pump.

SUDDEN D}CREAS[
IN RPM BI
GOVERNING AT
NEW SPEED.

HUNTING. 5

Governor sump not full.

Pulley cable slipped in clamp.

Set pulley cable correctly and tighten clamp.

rnor head twisted in subhead.

Properly locace head and dghten hold-down nucs
secure

ompensating piston sm:k in up posi-
ion allowing ol to

Remove governor head and free plunger. Clean |
plunger of any burrs that may be present.

Fill hub with oil.

Repair scavenging pump,

Compensating needle valve open 00
far.

Close valve in increments of 112 turns until hunt-
ing ceascs.

icky compensating piston.

Remove piston and clean.

Sticky distributor valve,

Remove distributor valve assembly and clean.

INABILITY TO
FEATHER.

Aircraft barteries low.

Tnoperative pitch limic solenoid.

Check wiring for broken leads. Clean solenoid
plunger.

Hydraulic stop improperly set.

Setstop (o correctangle. Reset high pitch mechanical
stop ring if necessary.

Recharge batterics.

Faulty wiring system.

Check wiring system pertaining to control,

Excessive vane motor leakage.

See "VANE MOTOR LEAKAGE."

| Insufficient pump pressure.

Disassemble pump assembly and check for inopera-
tive high and low pressure check valves.

INABILITY TO
UNFEATHER.

Inoperative auxiliary motor.

Check motor for broken leads.

Auxiliary pump check valye stuck in
open position.

Remove auxiliary pump and clean out valve and seat.

Faulty servo piston seal.

Replace seal.

Faulty wiring system.

Check and repair wiring system.

Aircraft batteries low.

Recharge batteries.

Decrease pitch solenoid inoperative.

Repair of replace solenoid.

Excessive vane motor leakage.

See "VANE MOTOR LEAKAGE."

Distriburor valve stuck in high pitch.

Remove and clean.

INABILITY TO
REVERSE.

Inoperative pitch limit solenoid,

Check wiring for broken leads, Clean solenoid
plunger.

Hydraulic stop improperly set.

Set stop (o correct angle, Reset mechanical stop ring
if necessary.

Governor pump drive shaft broken at
gear pump.

chlace drive gear shafe and check for binding of

Inoperative decrease p

Faulty servo pision seal

Auxiliary pump check valve stuck in
open position.

Accomulator relief valve piston stuck |

| Rep

Repllce seal
Remave auxiliary pump and clean,

opair or replace solenoid.
Remove piston and clean.

open.
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Leakage around the |Damagedseal. |Replacesal

cover nut seal.

| TROUBLE PROBABLE CAUSE REMEDY
| LTQ}!;&I\(’ (A:::)) Bmva electrical cinninio:‘, "I"_r“t ((:nu‘nuiry of wiring uwsed in mv:lh!'. |
Dis N«
| T AN ARTY 1TV *re Y Ty |
B e |
= Excessive vane motor leakage. ‘
INABILITY TO | Lock pitch solenoid scuck open. | Trac 7 i padr of 16
[ HOLD LOCK PITCH. o res Rk ring. Repair a re-
| Led a Remove and repaic pump.
| Faulty servo piscon seal. Replace seal. 3 |
- Excessive lcakage of vane motors. | See “VANE MOTOR LEAKAGE." |
Leaky blade plug. Return blade to Conttacto e, |
i FROPELLER y blade plug. o o blads To Cotasueor o ropie |
Blades not st at ssme angle. Readjust blades within 2 degree of cach orver. |
| Propeller unbalanced, | Correct balance. i |
Spark plugs or ignition faulry. Consult engine manual. B ‘
- Engine failu Feather propeller. |
" HIGH N- | Faulty seal between propeller | Consult engine A |
| SUMPTION (NO | shafs and nose hrust plate. |
EXTERNAL |
| LEAKAGE) |
> | Damaged gaskets, seals, or mating sur- | Replace gaskecs o¢ repair as required. 1 |
|
e PITCH INDICATOR | Broken electrical connection. Trace through the wiring syscem and repair any |
NOT RECORDING broken connection. |
y (GLE Pitch transmiceer not synch Readjust pitch i
e s
with the blade angle-
. [ Magnetic unic of inverter inoperative. | Reptace faulty unit.
b fag: P P! ey
& Faulty pitch indicator. Repair ot replace inscrament.
VANE MOTOR
s LEAKAGE.
Leakage past dowel | Damaged seals. Replace scals.
. seals,
Leakage around Plugs backing out and are not staked. | Tighten plugs and stike in position.
= FIFs Blogk [ Oif control pin preventing pipe plug. | Remove pipe plag and drive ia pin all the vay. Re- |
from being screwed all the way in. | place pipe plug. |
b Leakage e end Damaged gasket. Replace gasket. |
plate gaskets. i
"., A — |
|

Lap plaes on flat surface unril damage is removed. | |
Do not go below the dimensian given in the applice | |
ble clearance chart.

| Chedk all relared dimensions and correct. |

[Teikage past wp and | Damaged places.
bottom plates.

Plates not seating properly.

Teskage piscsrp | | Damagedseals. [ Replace seal.
seals. 5 |
K Damaged seals. Theck for sharp corners on barrel vane, Remove | |
v el bl coracrs and replace seals, being carcbul to phacy them. | |
aver the post without owisting. i
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VANE M 5 VANE MOTOR COVER NUT WRENCH
PUMP CYLINDER HAMMER & DISTRIBUTOR VALYE SLEEVE GAGE.
LADE PACKING RETAINING RING TOOL 7 TRANSLATING CONTROL GAGE
BLADE BEARING BALL LOADING TOOL & LIFTING EVE BOLTS
9 SERVO INNER LOCK NUT WRENCH

Figure 70—Overhaul Tools

62

Figure 71—Overhaul Tools 1 VANE MOTOR HOLDING FIXTURE 2 FOCENTRIC PULLER
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SECTION VI
DISASSEMBLY, INSPECTION, REPAIR, AND REASSEMBLY

1. OVERHAUL TOOLS REQUIRED.

[
[
B
[
.

RESTRICTED

lpART NO.| APPUCATION
part NO. | W
i AEREATIEN PE-103 | Provacior To dheck biade angles 2
61321 | Distributor Valve | To dighten and loosen W] A G .
Wrench disuibutor valve cap MAG1 | Hoiwing Sting To il b & Flades
61322 | Hub Retaining | To tighten aod loosen hub oo
Nut Wrench recaining nut. MA70 | Rear Coae P S
63098 | Distributor Valve | To check and adjust setting of Loy Lol
Gage S distributor valve. 2706 | Spline No-Go "T's chack bursel sphiaos:
581 Distributor Valve | To check distributor valve -
leeve Gags sleeve setting
853 Preload Fixture To determine preload of A
Ssbatiey pur Al e 4. DISASSEMBLY OF HUB & BLADES
554 Vane Motor Hold- | To hold vane motor during i fai il
ing Fixture assembly. (1) With the hub & blades assembly suspended in
885 Blade Bearing Ball | To load balls into retention the sling, remove the rotating seal thrust rin; .
Loading T. g '8 B
ingTool races. This will prevent damage w the ground surfice of the
8§56 Vane Motor To insert a0d remove vane ring.
moor, o ;
87 | Eccentric Puller | To remove eccentric from (2) Removethe recsislag mak Leck ket b0
cover plate bolts and spacers, Remove the cotter pin and
558 | Vane Motor Cover | To tighten and loosen vane take off the distributor valve cap with the valve cap
Nut Wrench motor cover aut, wrench. Carefully tap the sides of the cover place with 3
§5-10 Pump Cylinder To remove pump cylinder non-metallic hamme to loosen dhe cover and 1ift off both
Hammer from pump housin; cover plate and gasket.
o B i (3) Lift out the cam drive idler gear. Pull out the
§5-12 | Translting Con- | To locate translating conuol : gear lsu_mbly. the stop sleeve, and the recaia-
ol Gage in the mid-position. ing nut together with the front cone, seal, and spacer.
$826 | Servo Inner Lock | To tighten and loosen servo (4) Release the snap ring which holds the distribu-
Bz et Iocks e tor valve cam onto the bushing. Using the distributor:
§827 | Torque Wrench To tighten vane motor valve gage as a turning tool, unscrew the valve from the
(18 pooitteet /| 08 Bk slens — offset control. This is done by insercing the prong of
85288 |7 Seeel Bar To e ke the twol into one of the locking serracans, depressing
- - enough to clear the lock pin, and turning andiclockwise.
552 [T lade acking Nuw | To tighte end loosen blade T e el
5530 | Propeller | Totest horizontal balance of (5) After taking out the jack-screw access hole plugs,
Balancing Unit loosen the jack-screws by rotating them clockwise as far
§5-31 Torque Wrench To tighten vane motor cover as possible. The jack-screw has a 1/ 4inch hollow hex
€150 pound:feet) head, This will permit each blade to be pushed inward fax
$§-32 | Assembly Bench | To support hub & blades ¢nough to move the balls from the running races into the
during assembly. '
s e - loading races.
$§-33 | Hub Test Unit o test hub operation. : 4 4
[ss3460] Au bl Steeve | T ft b shaft bore for use | (6 Zoogen the scremd mAKK g 8
SSIG0) AAENo o0y | - on ssembly bench. cover plates. Do not completely remove the placs & they
SRR T ke repead pehk will hold in the bnm.:; balls if a blade moves inward
of vane motor. during the next operation.
§5.36 To hold assembly wols. 7) Install the asserably sleeve, and rej the frant
i it stees ( v -
§5-97 | Master Balancing | To hold bladies for balancing. cone and retaining nut, wening the not dmn\m the
Wb L} leeve Ieis convenlent o release the punp retainlog bolt
$538 | Control Test Unit | To test control operation. snap rings and locks at chis tre since the pump will be
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removed when the hub & blades assembly is inverced.
Then turn the hub & blades assembly outboard side down,
and place it on the post the recaining nut wrench
installed in the nut o act as a spacet between the assembly
post base and the outhoard side of the harrel,

CAUTION

A spacer must be used o prevent damaging of
the distriburor valve bushing

(8) Remove the blade packing nuts (or the halves
of the retaining rings), the tab lock rings, and the pack-
ing washers. Carefully pull out the blade packings (either
the toroid or the chevron rype)

(9) With a non-metallic mallet, tap each blade at
the tip, knocking it toward the center line of the hub as
far as it will go. This puts the balls in the loading races.
Take off the loading hole cover plates and remove the
balls from their races in the blade and the barrel. This can
be facilitated by blasting air into the races to loosen the
balls, or by working them with a soft wire. When all balls
are removed from the races, pull out the blades and lay
them on a clean Paddrd surface.

(10) Take out the lock pin assembly which secures
the governor drive gear to the barrel boss. Place the end
plate of the eccentric remover inside the rear end of the
barrel with its curved edge down. Screw the other plate
into the governor drive gear. Tighten the screw until the
cccentric assembly is free and can be removed by hand.

(11) Unscrew the pump attaching bolts and lift the
pump assembly off the barrel. If the pump sticks, tap it
with a non-metallic mallet.

(12) Remove the two retaining screws and take the
lubricating valve & offset control assembly off the barrel.
Lift off the gasker and screen.

(13) Take the barrel off the post, and remove the
resaining nut with the cone and the sleeve.

b. DISASSEMBLY OF
HUB & BLADES SUBASSEMBLIES,

Note
Ie should generally be unnecessary o disas-
semble each hub & blades subassembly unless
malfunctioning of the unit is evident. Freedom
of movement of the parts can be determined by
external examination. The following disassem-
bly procedures are given as much as possible in
order of the minimum desired rear-down. How-
ever, for magnetic inspection of certain parts,
it is necessary to disassemble them from their
subassernbly. These parts are: burfl. blade,
cover plate, connecting 95 iop o s
motor center posts, blade vane, barrel vane,
ylinder, pump roller, manifold, rewrn ring,
cccentric, governor drive gear, and stop sleeve,

Hamilton Standard Propellers
Service Manual No. 150

(1) DISASSEMBLY OF DISTRIBUTOR VALVE
ASSEMBLY.—Tap out the pin which holds the cam
roller to the lug of the distributor valve sleeve. Remove
the pin in the distributor valve lock and separate the
pares. Itis not necessary 0 do this last step unless replace-
ment of a part is required.

(2) DISASSEMBLY OF CONNECTING GEAR
ASSEMBLY —Scparate the connecting gear from the
stop sleeve. Remove the high and low pitch stop rings
and the cam drive gear with the preload shims, if used.

(3) DISASSEMBLY OF ECCENTRIC ASSEM-
BLY.—Pull the three thrust segments out of the governor
drive gear and remove the gear. With the eccentric out-
board side down, slip a picce of shim stock between the
rear bearing cage and the ccentric. This forces the rollers
out of the eccentric race as the shim is moved around the
bearing. A coat of light grease will aid in holding the
rollers. Carefully lift the bearing cage out. The rollers
may fall out as the cage clears the eccentric. Remove the
other bearing in  similar manner.

(4) DISASSEMBLY OF VANE
MOTOR ASSEMBLY.

() Turn each jack-screw from its vane motor.
Inserting the vane motor hammer into the jack-screw
hole, drive out each vane motor from the blade shank.

(b) Secure the vane motor in the holding fixture.
Remove the cotter and elevis pin from the cover nut, and,
with the cover nut wrench, unscrew the cover nut from
the center post. Take the vane motor out of the fixture,
and tap the center post out of the blade vane, Remove the
strip seals from each vane.

Note
The micro-adjusting ring should not be removed
from the blade vane without firsc noting its
scribe mark position relative to the “0” mark
on the blade vane 50 as to permit replacing it in
the same position.

() Remove the barrel vane from the center post
by suriking the end of the center post sharply on a wood
or soft metal surface. Remove the seals and bottom end
plate from the center post. The barrel and blade vanes
are numbered in pairs and should be kept together.

(5) DISASSEMBLY OF OFFSET
CONTROL ASSEMBLY.

(a) Remove the shaft centering spring and washer
and lift the idler gears with the two washers from the
shafes, It is generally unnecessary to remove the shafts
and the rack roller from the housing. Pull the extension
rack and the control rack out of their operating positions.

(b) Unscrew the lubricating valve plug and shake
out the ball and spring.
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(6) DISASSEMBLY OF PUMP ASSEMBLY.

(a) Place the pump outboard side down on a
wooden surface, Remove the sump filler plug. Bend down
the tabs on the pump roller shaft nut lock washers, Re-
move the nuts and the roller shafts. Slide the rollers out
of the piston forks being very careful not o lose the

bearing needles. It is good pracice 1o keep the parts of
each pump assembly together.

(B) Collapse the piston retura ring and lift it our
of the pump. Remove the 10 boles which secure the high
pressure manifold to the pump and take out the manifold.
Eight of the securing bolts also serve as high pressure
check valve plugs in the individual pumps, and should be
replaced in the pump cylinders (after removal of the
ylinder from the pump) to prevent loss of the check
vlve parts.

(€) Unscrew the two nuts that hold each cylinder
to the housing. Insert the pump cylinder hammer into
the manifold bole hole in each cylinder, and tap the
¢ylinder out of the pump housing, Replace each manifold
bolt in its proper position in its cylinder. Remove all
eylinder gaskets from the pump housing.

(d) Take out the cotter pin and unscrew the sump
relief valve assembly. Tap out the lock pin and separate
the parts.

(e) To disassemble the individual pumps, firse
pull out the piston. Unscrew the high pressure check
valve plug and shake out the spring and plunger. Remove
the brass pin holding the low pressure check valve in
position and tap out the aluminum rerainer. Again shake
out the spring and valve disc. Remove the piston plug
and the check valve plug.

(f) To disassemble the high pressure relicf valve,
unserew the valve plug from the bolt. Since the spring
is highly compressed, this should be done very carefully.
Do not stand in line with the plug as it is removed. Usually
the valve and spring will come out with the plug and the
parts should be separated.

¢. DISASSEMBLY OF CONTROL

INTO SUBASSEMBLIES.

(1) Remove the hydraulic unit from the control sup-
port by first disconnecting the cable connection at the
solenoid pack, and then unscrewing the four self-lock-
ing nuts on the side of the governor body which secure it
t0 the support. The complete hydraulic unit consisting of
the governor, servo motor, and solenoid pack can then
be removed from the support. Unscrew the four self-lack-
ing nuts securing the head to the governor, and separate
the two assemblies. If there is a tendency for the parts o
stick, wp them lightly with 2 non-metallic hammer, Re-
move the servo motor from the governor after unscre-
ing the cight actaching self-locking auts securing the two
assemblics, Unscrewing the six self-locking attaching nuts

Section VI
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on the bortom of the solenoid pack allows the solennid
pack to be separated from the serva motor.

(2) Disconnect dhe eleccrical cables at dhe picch

transmitter and pitch Jimit sotenoid. Remove the four
Gllister head screws attaching the wiring haeness w the

support and take off the auxiliary mator-wiring harness
unit. To remave the auxiliary moror from the wiring her:
ness, it s first necessary (o remove the farge AN con-
nector and the ground terminal cover plate from the
wiring hamess and disconnect the auxiliary motor Jeads.
Then unscrew the four self-locking nurs securiag dre
motor o the wiring harness, and separate the pares.
(3) To remove the pitch transmitter, anscrew the
three self-locking nuts and the screw sceuring the pitch
transmitter to the support. Be careful not to damage the
pinion gear. Take out the three screws seeuring the pitch
Timit solenoid to the support and detach the unit.

(4) Remove the three screws securing the transla-
ting control t the support and ife out the unir.

d. DISASSEMBLY OF
CONTROL SUBASSEMBLIES.

Note

It should generally be unnecessary o disassem-
ble each control subassembly completely unless
malfunctioning of the unit is cvident. The
freedom of movement of internal parts and the
continuity of electrical connections can be de-
termined externally. The following disassem-
bly procedures are given as much as possible in
order of the minimum desired teas

(1) DISASSEMBLY OF GOVERNOR
HEAD ASSEMBLY.

() Remove the three self-locking nuts and the
clamps securing the governor head to the subhead, and
separate the two parts.

(b) Turn the pulley counterclockwise until the
tecth of the speeder rack are unmeshed; hen pull the
rack assembly from the head. Disengage the adjustment
screw from the lock nut. Remove the lock spring from
the groove on the lock nut.

(¢) Unscrew the nut sccuring the pulley o the
shaft and remove the vuter washer, pulley with insers,
and inner washer from the shaft. Usually it is undesizable
and unnecessary 1o remove the stop pin and the cble
clamp from the pulley.

(d) Remove the three fillister head screws hold:
ing the end cover in place; lift off the end cover, and push
out the control shaft with its thrust washers and the
end cover bushing. Pull the oil seal from the recess in
the head opposite the end cover. 1f desired, unscrew the
high and low rpm screws from the supporting ears an
the head.
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Poragraph 2

(2) DISASSEMBLY OF
GOVERNOR ASSEMBLY.

() Lift the speeder spring from the spring seat.
Take che safety wire out of the pins of the compensating
linkage and the linking arms to allow removal of the
pins, tinking arms, and pilot valve. Disassemble the
needle valve locking uait by removing the safety wire
from the top of the necdle valve and taking off the washer,
spring, and the hesagonal locking key. Unscrew the
needle valve. Then remove the two screws securing the
controlet to the goveenor body and Lifc the controlee
from the hody. Press the spring seat and the pilot valve
sleeve from che ball bearing.

(b) Withdraw the drive gear shaft bushing lock-
ing screw from the side of the housing, and pull the
bushing along with the complete fly-weight head assem-
bly from the body. Take out the synthetic seal. Separate
the fly-weights from cheir hinge pins, if necessary. Un-
screw the self-locking nut sccuring the fly-weight head
1o the drive gear shaft and scparate the two parts. By
pressing on the top of the shaft, the lower bearing, bel-
Jows assembly, drive gear shaft, and upper bearing can
be pushed out.

() The four screws securing the governor bot-
tom plate to the body are taken out in order to remove
the pump gears, the accumulator relicf valve piston,
spring, and spacer, and the compensating piston assembly.
Unscrew the self-locking nut of the compensating piston
to separate the sleeve and upper spring. To remove the
check valve from the fly-weight head recess, insert a long
rod through the accumulator relief valve hole and tap out
the sleeve and ball.

(d) Remove the filler plug and gasket from the
filler plug hole and unscrew the sump retainer with a
straight-sided screw driver. Take the sump cover from the
body, and then the sight glass retainer, sight glass, and
gasket from the cover.

(3) DISASSEMBLY OF SERVO
MOTOR ASSEMBLY.
(a) Unscrew the ourer and inner lock nuts, and
push our the piston with a drifc. Remove the toroid seal
from the piston. Tap the scavenge check valve out of the

housing,

(b) Hook a bent rod into the compensating oil
hole in the liner and €ap out the liner. Remove the three
scals. Pull the seal & expander assembly from the inoer
end of the housing.

(4) DISASSEMBLY OF SOLENOID
PACK ASSEMBLY.

() Detach the cover and gasket from the hous-
ing. Loosen the screws ataching the electrical connector
1o the housing. Unsolder the attached wires and remove
the connector.

Homilton Standard Propellers
Service Manval No. 150

() Pull out the pin locking the end bell of cach
solenoid. Unscrew the end bells from the cores. This al-
lows the coils and shells to be lifted from the housing.
Separate the cores, gaskers, plungers, and springs from
the housings. Keep the parts of each solenoid valve
wogether,

(€) Unscrew the needle valve and lock nut from
the housing.

(5) DISASSEMBLY OF PITCH
TRANSMITTER ASSEMBLY.

(a) Loosen the four nuts securing the cover 1o
the case and carefully pull the two sections apart.

(b) File off the peened end of the taper pin sccur-
ing the fixed pinion t the shaft. Drive out the pin and
remove the pinion. Pull the driven gear and shaft from
the case and push out the taper pin securing the gear to
the shaft to separate the two parts. Remove the washer
and the oil seal.

(¢) Unscrew the self-locking nut to disassemble
the shaft and washer from the idler gear assembly. File
and drive out the taper pins of the large and the small
driven gears, and remove the gears from their transmitcer
drive shafts. Separate the AN connector from the cover,
pull the connector our, and unsolder the wires.

(d) Lift the two magnetic units from the cover,
being carcful not to damage the wires. Remove the self-
locking nuts and washers from the adjusting pinions and
pull the pinions from the cover.

(6) DISASSEMBLY OF PITCH LIMIT
SOLENOID ASSEMBLY.

(4) Remove the three fllister head screws and
washers from the top of the solenoid. Take out the link
pin safety wire and unscrew the link pins. Remove the
plunger, links, and washers.

(b) Dismande die AN plug on the shiclded cable
and unsolder the atcached leads. Unscrew the cable from
the housing. After screwing the four cover screws and
washers, remove the cover plate and gasket.

(¢) Remove the pin locking the core assembly to
the bushing and unscrew the core assembly from che bush-
ing. Separate the core plug, spring, and stop pin from the
core. Pull the coil assembly from the bushing exercising
care in handling the wires, and press the bushing from
the housing.

(7) DISASSEMBLY OF WIRING
HARNESS ASSEMBLY.

(a) After taking off the cover plate, unscrew the
center ground terminal retaining screw, and scparate the
plate from the common ground wires. Detach the AN
connectors and pull the connectors forward to expose the
soldered connections. These are removed by melting the
solder at each terminal.

RESTRICTED

66




5

2

E RS S SSE RS AN E RS S ERE BN BESE& G

Hamilton Standard Prop:
Service Manual No. 150

(k) Drive our the worm gear & sleeve assembly
carefully with a non-mecallic drife inserted through the
stotin the housing. Remove the auxiliary motor coupling.
Separate the upper bearing from the worm. Pull the lower
bearing from the housing with a small fanged 100l hoaked
through the shaft hole and under the inner race.

(8) DISASSEMBLY OF AUXILIARY
MOTOR ASSEMBLY,

(a) Unscrew the two micarta brush rerainers on
cither side of the head, and remove the brush wssemblies.

(b) Take the cover plate with its gasket off the
top of the housing. The phenolic wire support is loosened
by removing the two inner screws and lock washers after
which the four wires can be detached from the support.
After removing the four serews, the head is pulled off the
body, care being taken o not damage the wires.

(¢) Detach the bottom plate and pull the rotor
assembly from the housing. Press off both bearings and
the collar under one hearing.

(9) DISASSEMBLY OF CONTROL
SUPPORT ASSEMBLY.

() Remove the stop lock plate and index plate.
Unscrew the shaft supporting the stop screw and drop out
the stops. Detach the feather and reverse stops.

(b) Unscrew the calibrating pin cap. Remove the
locating screw and press out the calibrating pin bushing.

() Remove the pipe plug in the servo spring
cover nut, Insert the spring compression bolt through
the hole and screw it into the spring guide. Tighten the
bolt to compress the spring and remove the spring load
on the cap before unscrewing the cap. (The boltis a 14
x 28 bolt 2 inches long.) Unscrew the self-locking nut
securing the spring seat guide to the end of the rack.
Slide the rack out of the support.

(d) Pull out the check valve bushing by hooking
a flanged tool through the bushing and under the seat.
Remove the ball and spring.

(¢) Unscrew the ratchet wheel lock assembly from
the support. To dissssemble the unit, depress the plunger
partially and press out the pin. Releasing the plunger al-
lows the unit to come apart.

(f) Unscrew the shaft tw remove the auxiliary
motor ratcher wheel assembly, Unscrew the auxiliary
pump gear shaft o remove the gear from the avsembly,
Unscrew the governor drive & idler gear assembly screw,
and remoye the gear assembly.

(10) DISASSEMBLY OF TRANSLATING
CONTROL & ROTATING
SEAL ASSEMBLY.

() Remove the cotter pins securing the rotating
seal, "This will allow the carbon ring assembly w be re-
moved from the outer race flange, Remove the 16 springs.

Smction Vi
Paragraphe 2.9

(b) Bend down the tsh locking the stop in the
outer mace and remove the stop

(¢) Position the rollers s they arv ar the enfasged
radii of their slots and tp them from the assembly.

(d) Align the half hole in the thinese Hog with
that in the innet ball ruce and alow the balts o deop oue.
can be facilitased wich an ait blast or @ pointed wol,
The inner race and thrust plate sre (hen separated.

3. CLEANING, INSPECTION, TESTING,
AND REPAIR.

a. CLEANING,

(1) Upon disassebly of the propetler aff pares shall
be tharoughly washed with an approved mild eleaning
solvent. Under na circumstances shall o wire brush or an
abrasive compound be applied, The internal passages
shall be blown clear with compressed aie (o tnwate that
they are open and free of foreign particles.

(2) If the parts are to remain idle for some Geme
before renssembly and wse, they shafl be pratecced by an
approved anti-corrosion compound.

(3) All parss muse be completely froe of oil and
wiped dry of cleaning fluid before inspection.

b. INSPECTION.

(1) SCOPE.~AIl propeller parts shall be given
close visual examination and, in addition, some more
highly stressed pares shall be magnetically inspecred. The
propeller as a unit is sarisfactory {f it fulfills the test re
quirements of section VIL and passes the following in-
spection procedures.

(2) YISUAL INSPECTION,

(a) HUB ASSEMBLY,

1. Carefully inspec all parts for wear, gatling,
metal pick-up, cracks, nicks, and buses. Check ail thecads
for rough cdges and irregularities, This damage shall be
repaired according 1o the procedures fn paragraph e
of this section.

2. Examine all gaskets and seals for defarma-
don and deterioration.

3. Thoroughly check all plated and paintre sut-
faces for damage exposing the bare meeal.

4. Carefully inspect all the fies and clearamnces.
listed in the applicable chearance dhare (figure 72) and
ity tabulation (table 1), The dimensioos o the lefe of the
brackee are manufucturing colecances, and the dimensian
w0 the right is the limiting it altowable for service use.

An intecterence fit is indicared by che lewer *T." and &
loose fit is designated by the legeer "L

5. Check pertinent subassemblies for freedom
of movement.

. Check all intermal passages for cloantiness,
Use clean compressed i,
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TABLE |
(See Figure 72)
e cutarance REMARKS
. Pomr | 0L | Clearance between eccentric and rollers.
1 Jo00sL
ooer | 0031 | Clearance berween offset control housing and contrl rack,

v fAF 1 00t | Clearance berween barrel and lock pin.

i See Remarks Clean and ap cone seats 1 requ eneen cone st e inemarens (fond
= 5 % fnches o it e DO

0000T |
09eT | 0000T | Fit berween governor drive gear and barrel. Select parts to maintain this fit

= Bt Clearance between governor drive gear and lock pin,
Amimmns =
203k | 5L | Clearance berween thruse segment and eccentric.
L 3 oovil | 0011 | Clearance berween pump inner roller and roller shaft.
» 0000k | 0006L | Clearance hetween piston fork and roller shaft.
10 o015L 7
O08ar | 010L | Clearance berween piston fork and pump ot roller,
A O12L 1 onL | Clearance berween piston fork and rerurn ring.
e 7 G 00001 1 " [ Clearance between pump rolles and piston recarn ring. This shall be measured when
oasL | assembled with zero clearance at the raller opposite.
13 L003L ) 007L Clearance between vane motor cover nut and blade vane. Replate the cover nut to main-
oL § tain clearances.

" | Sec Remarks Fvidences of end plate wear shall be removed by lapping. The minimum chickness
(measured st point of maximum thickness) shall be .245 inch.

15 | 0000l | oo | Clearance berween oil control pin and center past. Replate if vane moror does not pass
oraL § leakage tests of secion VIL
e O0IL | 906l | Clearance berween biade vane and vane motor cemter post thrust ring.
27 Sec Remarks Retsiing out hresds shall ot be below e ptch dismetr limis of 41825 joches 34
measured by drpmprl’pﬂ! This is a Class II fi.

- 0L 1 005 | Clearance berween barrel and vane motor center post.

19 See Remarks Check splines with HSP M-706 gage ar its equivalent. Gage shall enter full length of all
splincs and shaw no percepuible looseness.

ot €02 | 0L | Clearance between stop sleeve and blade connecting gear,

= Doar | ot | Clearance between idler pin and idier gear.

< DM | 000ST | Fit between barrel and idier gear pin.

g3 G021 010l | Clearance beween discibutor valve cam and disributor valve bushing.

24 See Remarks The distributor valve and sleeve are manufactured in pairs. They are satisfactory as long.
45 the hub & blades assembly meets the test specifications of section VIL.

B i




s

Hamilten Standard Propellers

Service Manual No. 150 ::

T -,,-,' NN ity i

\

\._,...__1"‘\_.*...._".._“_: 2 o ENEIAPEODOIIN o, WA

w12

-

Figure 72—-Hub Clearance Chart
RESTRICTED

69



Hamilton Stondard Propellers
Service Manual No. 150

TABLE 1l
(See Figure 73)

| RemaRKs

| Clesrance berween control shafc and Hanged bushing.

Clearance between speeder rack and rack bushing.

Clearance between control shaft and end cover bushing.

Clearance between compensating piston and upper liner.

Clearance between compensating piston and lower liner.

Clearance between relief valve piston and relicf valve bushing.

Clearance between pump gears and governor body, and betweea the pump gears and the
botom plate,

Clearance herween servo piston and piston liner.

Clearance berween pilot valve and pilot valve sleeve.

Clearance berween pilot valve sleeve and controlet. bushing.

Disance from twe of fiy-weights to bowom of lower bearing.

Clearance between auxiliary pump plunger and auxiliary pump bushing.

Minimum thickness of rotating seal shall be 800 inch.

Section VI
Poragraph 3
I mem [ CleaRaNcE
1 00101 |
0025L |
2 001l )
| o0sL |
3 o010l |
] 0S|
L0028 |
5 000SL |
“o013L §
s 00021 |
o010 |
? 00061 |
00151 |
s ¥ 1
SD015L |
9 00021, |
00
10 w00zt |
0010L §
1 3656
368
12 o002l |
00101
[ See Remarks
14 0004L }
LOUISL |

Clearance between servo rack and servo rack bushing.
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Section VI
Paragraph 3

(b) BLADE ASSEMBLY.

1. Carefully examine the external surfaces for
nicks, burrs, dents, and cracks. These shall be repaired as
in paragraph 3.c. of chis section. Any damage which ex-
poses the sponged rubber filler shall cause the blade to
be scrapped. The blade shall be rejected if any dent has
a depth grearer than 17 the distance from the lowest
point of the dent to the nearest point of tangency with
the undamaged surface of a straight edge across the dent.

2. Face alignment shall be cheeked according to
the following table. Deviations beyond the specified lim-
its shall cause rejection of che blade.

TABLE 1l
BLADE NOMINAL FACE SERVICE
STATION ALIGNMENT ToLERANCE
(INCH) (INCH)
6 + 130

Face alignment is the minimum distance be-
tween the face side and the blade center line.
For the 2C15B1 blade, the center line passes
through the exact center of the blade shank,
but is outside of the blade at the tip. In the sec-
ond column of the preceding table, a i
dicates thar the imaginary center line
of the blade, while a “—" indicates that it is out-
side of the blade. Face aligament musc
measured with the blade shank held parallel
with the checking table.

3. Examine the painted surface for damage ex-
posing the bare metal. Repair as directed in paragraph
3.c. of this section.

4. Check the balancing plug for leskage and
looseness. This is usually indicated hy leakage out of the
core vent bole at the tip during operation.

5. Leakage out of the shell vent hole (not the
¢ore vent hole) shall cause rejection of the blade.

(¢) SPINNER ASSEMBLY.

1. Visually inspece for nicks, burrs, cracks, and
dents. Damage which goes through the shell shall cause
rejection of the part.

2. Examine the atraching screw holes for elon-
gation. More than 20 percent elongation of screw hole
diameter shall cause rejection of the part. Check rivets for
looseness.

(d) CONTROL ASSEMBLY.

7. Carefully inspect all parts for wear, galling,
meral pick-up, cracks, nicks, and burrs. Check all threads
for rovgh edges and irregularities. This damage shall be
sepsired according to the procedures in paragraph 3.

72
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2. Examine all gaskets and seals for deforma-
tion and deterioration.

3. Thoroughly check all plated and painted sur-
faces for damage exposing the bare metal.

4. Inspect all the firs and clearances listed in
the applicable clearance chart (figure 73) and its tabula-
tion (table 1), The dimensions t the left of the bracket
are manufacturing tolerances, and the dimension to the
right is the limiting fit allowable for service use. An inter-
ference fit is indicated by the lecter “T,” and a loose fit is
designated by the letter “L.”

5. Check pertinent subassemblies for freedom
of movement.

6. Test all internal passages for cleanliness.

7. Inspect all wiring for continuity of the
cuits. Refer o the wiring diagram in figure 186.

(3) MAGNETIC INSPECTION.
(4) SCOPE—The parts listed below shall be
y inspected in dance with Specificai
No. AN-QQ-M-181a-2, and then carefully examined ©
decermine whether any fatigue cracks have developed.

Barrel Eccentric

Barrcl Vane Governor Drive Gear
lade Manifold

Blade Vane Piston

Center Post Pump Roller

Connecting Gear Return Ring

Cover Plate Stop Ring

Cylinder Stop Sleeve

Three cypes of magnetization are used; direct magneti-
zation, induced magnetization using a bar, and induced
magnerization using a solenoid. For the firsc two types
a calibration procedure is required; this is described in
the following paragraph. For solenoid type magaetiza-
tion a definite amperage of current through the coil is
needed.

(b) CALIBRATION. — The equipment and
method employed will be calibrated by means of the cali-
bration pieﬂ: shown in figure 74, details 1, 2, 3, 4, and 5.
The equipment may be calibrated at one of three levels
of current density depending upon the part o be in-
spected in a particular inspection unit.

1. PROCEDURE.—The calibration picces shall
be contacted one at a time directly at both ends by the
electrodes of the wnit; a piece should never be fluxed
on a bar or & coil. Each picce shall be fluxed so that the
resulting magnetic field is perpendicular to the slots, and
the slors shall be placed uppermost. Each picce shall be
demagnetized before each test fluxing and shall have @
clean bright surface over the slot area. The indications
<hould be affected as litcle as possible by washing or run-
off of the bath. Only a single shot or flux of current shall
be used to magnetize a bar, and the continuous method
of applyiog indicating solution shall be used. The con-
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centration of in

ng powder in the bath shall be be-

tween Land 1.5 ml per 100 ml of bath for tsak of immer-

sion units, or between 1.5 and 2 mi per 100 ml of bath

for spray units as derermined by a scandard sectling test
2. EQUIPMENT.

a. Equipment used o inspect parts of farge
crosw-sectional areas shall be adjusted and the technique
employed such that piece No. 5 will show no sccumula-
tion of indicating powder, piece No. 4 will just faintly
show an accumulation of indicating powder, and piece
No. 3 will show a definite accumulation of indicating
powder. If the unit is operating in & normal manner with
continual magnetization, these resules should be obtained
at approximately 2000 amperes. This is called the No. 4
calibration in tble 1V

b. Equipment used to inspect parts of small
cross-sectional areas shall be adjusted and the technique
employed such that picce No. 1 will show a faint accumu-
lation of indicating powder, and picce No. 2 will show
00 accumulation. If the equipment is operating in a nor-

Figure 74-Callbration

mal manner, these results should be obeained at approxi- Test Piece
mately 500 amperes. This is called the No. 1 calibracion
in wble V.
TABLE IV
WoucED woucED
oumecr MAGNETIZATION | MAGNETIZATION
MAGNETIZATION aan) (soLeNoID)
PART Use | Calibration Use | Calibrotion_ Use | Amperes REMARKS
See Remarks | Yes ‘0| No | Use a nominally 4000 ampere unit at full capuciry
Barrel Yes | See Remarks | Yes | See Remacks| No e s soiaaly oot o
‘of opposite barrel arms.
Barrel Vane | Yes| Nod  |Yes| Nod | No| Mo
ol ™ e platiag at p for dircct magnetization. For in-
Blade Yes No. 4 No No Yes 4000 Sm "rn‘pll:im")i\mnp for ml“ o “,“
placed inieally over the resention races x0d at 24k
intervals along the blade.
7 i i ousride
Bade Vane  |Yes| Nod |Ye| Nod | No| No | Comut et of vane at grar end wilh woiat
Center Post__ | Yes 2000
Connecting Gead Yes No
Cover Plate | Yes No | Contactplate 50 deigees from the projecting eing,
Cylinder Yes 2000 e
Fccentric Yes No
Governor Yes No
Drive Gear s
Manifald No No AAEA
ton 4 0. ~ ps
Pump Roller | No | 500 | Mald roller fay in dhe soleaoid eoil.
mp Rol B3
i No
RenmEos N No Up 1 ten tings At once may be magnedized.
:wv ::‘nte Y No | Comtet flar susfaces on opposite shles.
wp Slees
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Figure 75—Magnetic Inspection Diagrams
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Figure 77~Magnetic Inspection Diagrams
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(€) MAGNETIZATION PROCEDURE,

1. ‘Wable IV Tises the parts according to the types
of magnetization o be wsed, The accompanying figures
illustrare the particular points o be carefully checked
on each part,

: 2. The usual good practice for magnetie inspec:
tion shall be followed. The contacts of the units shall be
copper braid or its equivalent o minimize busaing due (o
poor contact.

3. Unless otherwise specified, the continuous
immersion method shall he used. However, the residual
magnetism method may be used if the other is unavail-
able,

4. For induced magnetization with a bar, a brass
bar shall be used.

(d) BASIS OF ACCEPTANCE.—For purposes
of interpreting indications, using calibraced equipment,
portions of propeller parts requiring magreti
are classified as “scressed

inspection
and “unstressed.” "Stressed”
portions will be those locations on a part which are sub-
ject to comparatively high vibratory stresses, while “un-
stressed” portions are those of which the vibratory
stresses are comparatively low. The terms “stressed” and
“unstressed” are employed merely for convenience, and
it shall be understood that “unstressed” parts and areas
may nevertheless be subject to substantial stresses of non-
vibratory character. The following indications are cause
for rejection of a part.

1. For areas subject to low vibratory stresses
(“unstressed”).

a. Irregular heavy patterns having a length
greater than 1/4 inch.

b. Straight heavy continuous indications fol-
lowing grain lines and having a length greater than one
inch.

2. For areas subject to high vibratory stresses
(“stressed”).

a. Indications parallel (=45 degrees) to a
“stressed” direction and having a length greater than 174
inch; also any indications located less than 1716 inch
apare in a transverse direction relative o a “stressed”
dircetion,

b, Indications perpendicular (- 45 degrees)
to a "stressed” direction,
¢. REPAIR

(1) SCOPE.—Each propeller part which inspection
s found damaged or worn must be replaced or repaired
according 1o the following procedures. Certain parcs,
such as the distributor valve and distributor valve sleeve,
must be replaced in matched pairs, if replacement of one
is required. The propetier shall be considered saisfactory
if it fulfills che test requirements of section VIE and the
clearance requitements as specified in the applicable
clearance charts.

Swetion V1
Paragraph 3

(2) HUB ASSEMBLY.
(a) GENERAL REPAIRS

1. Those meeat parts which sre gatled, nicked,
or burred shall be carefolly repaired with a fine stone and
crocus cloth. Be very careful noe o remove 100
material, and yet to compleraly eKminate the damage.
Clean up all threads with a suitable file or stone, and be
sare to remove any sharp edges and burrs, Cernaio, parts
require more caution in repaising; the disributor valve
and sleeve, the burrel aod blade varies, and the piston dnd
cylinder are matched in pairs, and repaic of ane pary my
make the assembly unsatisfacrory. These exceptions are
noted i the following discossion.

2. 1t is good practice to replace all guskets and
seals unless they are in very good condition. Synthetic
roraid seals should be satisfactory unless cut or streeched.
Sometimes a distorced synehetic scal will regain oy shape
if boiled in water fot a few minutes.

3. Replate all parts on which the pling is ex-
cessively damaged 50 a5 10 interfere with the speration
and protection of the propeller. Damaged paiaced sur-
faces shall be touched up with the propes type of paing.

(h) BARREL.

1. IF the idler gear pin is loose, remove it being
careful nort 1o damage the barrel recess in which it fics.
Then shrink in a new pin. 1f the pin is ocherwise satis:
factory, it shall be copper plated to obein che desired fit

. 1f the distributor valve bushing is loose, the
bateel shall be rerutned to the Contractor for repair.
Field replacement shall not be aempted.

3. Cone seats showing wear on 20 percent or
more of the area shall be resurfaced by grindiag. The
grinding shall be accamplished in such & way that the
axis of the cone seat will be maintained colncident with
the spline axis. This can best be accomplished with a fix-
ture thar centers on the sides of the splines. If, in order
to resurface the cone seats properly, material must be
removed to an extent that will make the cone seat gage
length less chan that shown ay irem 4 of the deasance
chart, the barrel shall be scrapped.

(¢) PUMP.

1. 1f a pump roller i worn so tha the clearaice
specified in item 10 is exceeded, it shall be replaed with
silver to obtain the proper dlesrance, Plate only the
surface which contacts the piston furk.

2. Replace any loose rivets in the return fing.
Take care thae che heads of each fiver do not project
out of the sides of the retrn ring. Magaercally inspect
the ring afeer repair. Z

3, If the pump bushings are damaged in sach
a way that the housing is oot injured, they may be re.
placed according 10 the following procedure: pn? the
damaged bushing with dry ice and thea when it has
sheunk, press it carefully out of the housing. {f the hous-

1% oy
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ing is damaged during this operation, it must be replaced.
Pack the new replacement bushing with dry ice. When
it has shrunk, insert it into the housing with a gasket
berween the bushing flange and the pump housing, and
a synthetic toroid seal in the annulus at the outboard end
of the bushing hole in the housing. Sccure the bushing in
place with two screws rightened evenly.

Note
The drain bushing is becween arm wells Nos. 1
and 2. There is a locaring pin to aliga the parts
correctly. The strainer bushing is becween the
Nos. 2 and 3 arm wells with its tapped hole
facing towards the pump center fine. The high
pressure relief valve bushing fits hetween arm
wells Nos. 3 and 4 with its upzcd port facing
toward the pump center line. The de-icer bush-
ing is located between arm wells Nos. 4 and 1.
(d) ECCENTRIC

1. If the bearing cage does not recain the rollers,
it may be repaired, if desired, by slightly bending the lugs
on the ID of the cage.

2. 1f the cam track of the eccentric is worn lo-
cally beyond the clearance limits, the cccentric shall be
replaced.

(e) THRUST RING.

1. Small scratches on the thrust ring bearing
surface shall be repaired by lapping on a circular surface
plate of the proper diameter. A perfect surface must be
produced. Local repair shall not be attempred.

2. If the solder is damaged, it shall be carefully
repaired. Use only soft solder.

(f) LUBRICATING VALVE &
OFFSET CONTROL.

1. Replace any parts excessively worn. Do not
confuse a loose fit with wear as the assembly, when de-
tached from the barrel, is quite loose in its movement.

2. Make certain that the passage in the control

rack is open.
(g) DISTRIBUTOR VALVE

No repair other than polishing with crocus
cloth shall be made on the distributor valve. Each land on
the valve is very carefully machined during manufacture.
Take care to maintin the shape of the corners of the
lands. Each valve is mated with a valve sleeve, and neither
past of this pair shall ever be used without the other.

2. A bent valve or valve sleeve shall be replaced.

No strsightening of parts is permitted.
(b) VANE MOTOR

1. Wear of the end plates shall be repaired by
Lapping the plazes. Do not reduce the thickness of the
s than 245 inch.
2. The cover nut shall be replated with copper
1o mainin the clearance specified in item 13. Place only
the previausly plased surfaces.

plate 10

Hamilton Standard Propellers
Service Manual No. 150

£

Figure 78—Repair of Center Post Thrust Ring

3. If the bronze ring on the center post is worn
beyond the limiting clearance, it shall be repaired accord-
ing to figure 78. The worn ring shall be carefully turned
off. Extreme care must be taken not to damage
post. Then heat the new ring uniformly and place in pos
tion, After the part has cooled to room temperature, ma-
chine the assembly to the dimensions shown.

4. Pull out the oil control pins and plate with
copper to the desired fit if leakage past the pins is indie
cated during the test procedures of section VIL. Replace
and restake the pipe plugs.

(i) CONNECTING GEAR & STOPS.—If the
bronze bushing on the connecting gear is excessively
worn, it shall be repaired as shown in figure 79. The
worn bushing shall be carefully urned off, using extreme
care not to damage the connecting gear, Then shrink the
new bushing into position, and machine it to the proper
dimensions.

(3) BLADE ASSEMBLY.

(a) GENERAL REPAIRS.

1. Due 1o the construction of the blade, there
shall be no buffing, filing, or mechanical working of the
blade for any reason except as noted below.

)

!
| B
o
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Figure 79—Repair of Connecting Gear Bushing
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8 2. All nicks and abrasions shall be considered
satisfactory unless the sponged synthetic rubber filler s
exposed. Ordinary wear and abrasion on the leading edge
will expose the copper fillec and shall be acceprable.
Excessive abrasion shall be cause for replating of the
blade. Consult the Coneractor before sttempting o
replate,

3. If desired, raised edges of nicks and scratches
may be carefully removed by the use of a coarse stone and
fine emery onty,

(h) PAINTING.—Carefully touch up minor
damage o the painted surface. Blades requiring complete
repainting shall firse be scripped of the remaining paine
and then painted according to the following procedure.

1. All surfaces to be repainted shall be thor-
oughly cleaned immediately before the application of the
priming coat. Likewise, for the application of the two top-
coats, care shall be caken chat the preceding eoat does not
become soiled.

2. The blade shall receive a three-coat applica-
tion: ane priming coar and two topcoats. Mask those
portions not o be painted by any appropriate method.

its equivalent. The priming coat shall be applied chinly.
A heavy coat shall be avoided.

4. Allow the priming coat to sce for at least
30 minutes ac normal room temperature or a lesser time at
elevated temperature in a dust-free atmosphere.

5. Apply the first topcoat so that it covers the
priming coat uniformly and completely. The topeoar shall
be a non-specular lacquer conforming to Specification No.
AN-L-21 and thinned with cellulose nitrate chinner con-
forming to Specification No. AN-TT-T-256. They shall
be thoroughly mixed before applying.

6. Allow the first topcoat to dry thoroughly and
apply the second topcoat in a similar manner,

7. Unless otherwise specified, a warning scripe
of non-specular orange-yellow paint shall be applied to
both sides of the blade over one coat of primer if the
surface is not already painted. The stripe shall extend
from the tip to a point four inches from the tp for pro-
pellers 15 feet in diameter or less; and o a point six
inches from the tip for propellers of larger diameter.

8. Unless otherwise specified, a stripe of non-
specular orange-yel low paint shall be applied at the refer-
ence station on the face side of the blade. This stripe shall
be 1/8 + 1/32 inch wide and 2 + 1 4 inches long. The
stripe shall be perpendicular (o the blade center line and
centered on the surface,

9, The use of paint t obtain balance of the as-
sembled propeller which has been previously Nht!:ed
shall be permitted where facilities for propeller disas:
sembly and balancing are not available, The operation of
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propellers which are painted white assembled shall be
checked an an engine for smooth ruaning and unhalsnce
due 10 paine shafl be corrected by adding paine as res
quired.

10, ‘The balance of separate puinted blades shall
be corrected by the use of paine anly. Al blades shall be
balanced against a master blade. Where elevated temper-
atures are used to accelerate drying, balxace shall not he
attempted until the blades cool ta approximarely room
temperature. The tolerance in the plus ditection’ (hlade
heavier than master) shall be zero. The wlecance in the
inus direction (blade lighter than master) shall be
within the correction afforded by one balance wisher in-
stalled on the balance plug.

(<) REPAIR OF BLADE BALANCING PLUG.
—This plug is vulcanized in place and must be repaired
by the Contractor. Retwrn the blade to the Contractor
through the proper channels.

(4) SPINNER ASSEMBLY.—Carefully smoath aut
all damage with fine emery cloth. Shallow dents shall be
repaired by pounding out with a rubbee mallec and o
properly shaped block. Be sure the block gives suppore
to all areas surrounding the dent. Replace loose rivets with
oversize rivess in accordance with good sircraft sheet
metal repair practice.

(5) CONTROL ASSEMBLY.

(a) GENERAL REPAIRS,

1. Those metal parts which are galled, nicked,
or burred shall be carefully repaired with a fine stone and
crocus cloth. Be very careful nat to remove too much ma-
terial, and yet to eliminate completely the damage. Clean
up all chreads with a suitable file ot stone, and he sure
remove all sharp edges and burrs. Any exceptions are
noted in the following discussion.

2, Icis a good practice to replace all gaskets and
seals unless they are in very good condition. i
toroid seals should be satisfactory unless cut or strerched.
Sometimes 4 distorted syntheic seal will regain its shape
if boiled in water for a few minutes.

3, Replate all parts on which the plaing is dam-
aged s0 a5 to ineecfere with the operation and protsction
of the control. Painted surfaces that are damaged shall
be touched up with the proper type of paint.

4. Repair or replace all damaged” electrical
wires. Afeer repaic, test vach circuit for contiouity.

(b) OTHER REPAIRS.

1. Replacement of the speeder rack bore tiowr
shall not be attempred if it is worn beyond the clearance
limit, The control shafe flanged bushing may be pressed
out and & new one installed if it becomes excessively worn.

2. Repais of the magnedc uais in the pitch.
cransmitter shall not be actempued. Replace if damaged.
Repait or replace any parts which cause the solenvid valves
0 stick or become inoperative.
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3. Replace the auiliary motor beushes if they
\ irrcgularly
for freedom of

Clean the commutator and check
vement. If the field or armature is dam-
aged, the auxiliary moror shall be overhauled hy an elec-

& seal is scracched or nicked, it
shall be lapped on @ surface place to obuin a perfect sur-

Figure 80—Installing and Safetying Check Valve
Plug and Piston Plug Info Cylinder

s WV

Figure 81-Installing High Pressure Check Valve

Plunger, Spring, and Manifold Bolt

Hamilton Standard Propellers
Service Manual No. 150

face. The thickness shall not be reduced below the mi
imum specified

13 of the applicable control chart.
If the seal is cracked, it shall be replaced as an assembly

4. REASSEMBLY.
. GENFRAL

(1) The following assembly procedure for the Su-
per-Hydromatic propeller is planned so that first the sub-
assemblies are reassembled, and rested if necessary. Then
the complete assembly is put together, The propeller is
comprised of two units: the hub & blades assembly, and
the control assembly.

(2) All parts should be thoroughly cleaned. A film
of propeller oil should be spread on the contacting sur-
faces of the parts. It is assumed that the parts have been
carcfully inspeceed, and that any damaged parts have been
repaired or replaced,

(3) The model described has all of the control sub-
assemblies that are possible to use, Gertain models do not
incorporate all of the features and, therefore, have cover
plates instead of the pertinent subassen

b. ASSEMBLY OF HUB & BLADES ASSEMBLY.

(1) ASSEMBLY OF PUMP ASSEMBLY.—The
pump assembly can be separated into interchangeable sub-
assemblies for convenience in handling during final as-
sembly. These subassemblics include a housing, eight in-

B ®

Figure 82—Assembling Low Pressure Check Valve—

Composite View
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dual pumps, a high pressure m
relief valy

01d, 3 high pressure

a strainer holt, ar

lief valve, and a return ring ans 2
(4) First, assemble the individual pumps
1. Jnsert the small check valve plug and the
Iaeger piston plug into the end of che cylinder and tighten
them securely. This piston plug should be installed after
the check valve plug 5o that the lateer can be properly
tightened. Safety the two plugs together with wire,
: 2. Drop the fluted check valve plunger into the
high pressure chamber followed by a spring. The parts
should be installed so that the flutes project into the end
of the chamber with the spring behind the plunger. Tnsere
the manifold bolt with its two copper gaskets oyer th
Spring (o recain the spring and plunger in position. Do nor
tighten chis bol as it will be removed later when the high
pressure manifold is installed

3. Drop the small square micarta disc into the
firststage check v
on its seat. The spri
reca

ve chamber making sure it lies flac
& should be placed over the disc and
ed in position by an aluminum plug. Care should be
taken that the spring does not hecome cocked in the cham-
ber during installation of the retainer. A brass pin is in-
serted through the cylinder over the aluminum retainer to
Lock all parts of the check valve in place. Slightly bending
the end of the pin prevents it from backing out.

(b) Place a copper gasket over the two arraching
screws in each cylinder flange recess. Install a complered
cylinder assembly into cach cylinder bore of the pump so
that the piston chamber faces toward the outboard side
of the pump and the check valve chamber
inboard side of the pump. It is good pr.

ies toward the
o install

ases the cylin-
der may be a light drive fit in the housing and use of the
pump cylinder hammer will faciliace seating it. Lock
the cylinder assembly into position with two self-locking

each cylinder in its original bore. In some

nuts screwed onto the studs.

(¢) Place the pump with its outhoard side dowa
and remove the manifold bolts from the cylinders. Lay
the high pressure manifold in place so that the open gap
falls becween arm wells Nos. 1 and 4. The high pressure
manifold is a brazed ring assembly and no attempt should
be made to disassemble it. Carcfully aligning the mani-
fold with the cylinders, inserc the thick copper spacer be-
hind the manifold where it joins the high pressure relief
valve hushing and insert a short manifold bolt with a
copper gasket to atcach the parts. Insert a similar bolt with
gasket and spacer at the strainer bushing. Screw the eight
eytinder manifold bolts int posiion placing & coppe
gasket behind and in fronc of each connection of the man-
ifold with the cylinder. Then tighten all the manifold
bolts saugly. Safety the holts with lock wire as shown.

() Inserca piston inta each cylinder making sure

Section Vi
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Figure 83—Installing Gasket and Cylinder Assembly
Into Housing

Figure 84—Tightening Self-Locking Nuts Onfo
Cylinder Studs

that the serial number appearing on the piston hewd cor-
responds with the serial number etched on the end of
the cylinder. Lay the return ring assembly in the piston
forks. This can be most easily done by first collapsing the
ring. then expanding the ring whea itis placed inside the
pump and beaween the piston forks. Gare should be taken
to insure that the forked end of each segment of the recurn
ring will follow through the piston fork lase when the
pump rotates in the direcdion specified for the inseatlation,
On a clockwise rotation propeller, the retwra ring alse
travels in the clockwise direction.
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Figure 85—Installing High Pressure Manifold Onto Pump Housing

Figure 86—Inserting Piston Into Cylinder

(e) The pump rollers are most easily assembled
by inserting cight or nine bearing needles in the outer
race, then placing the inner race over these needles, and
inserting the remaining needles. Place each roller assembly
into the fork from which it was removed, and inserc a
roller shafe through the fork and roller from the inboard
side of the pump. This puts the head of the roller shaft on
the inboard side of the pump, Install a star lock washer

Figure 87—Installing Return Ring

on the end of each shaft and lock the assembly together
with the hex nut. Bend two prongs of the star washer
over the nut (o safety the parts in position

To assemble the sump relief valve, drop the
check ball into the valve housing so that it seats itself. A

scat can be insured by sharply tapping the ball in the hous-
ing with a soft drift. After placing the spring over the

check ball, install the screw over the housing and fock
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Figure 88—Placing
Bearing Needles
Into Pump Raller 5

Figure 89—
Inserting Inner
Race Into Roller

Figure 90—Inserting Remaining Bearing Needles

it in position with a small seel pin through the aligning

holes in the housing and screw. Place a copper gasket onto

the valve and sli synthetic toroid seal over the end of
the valve. The assembled sump relicf valve should then
be installed into the end of the drain bushing of the
pump assembly and safetied with wire,

(g) Insertion of the filler plug and gasket com-
pleces the pump assembly. On spinner installations, the
filler plug is replaced by an oil filler assembly

(h) To assemble the high pressure valve assembly,
place o small toroid seal over the end of the valve stem.
Afer installing a spacet ring over the stem and onto the
conical valve, these parts should be inserted into the bol.
Tnsert the valve spring into the bolt and aver the valve
stem. Place the plug with gaskee and required shims into
the bolt, compressing the spring at the same time, Place
the two toroid seals in position on the bolt. The valve a—
should be tested according w section VII prior to ifs as- Figure 93—Assembling Sump Relief Volve
sembly into the hub, Assembly—Composite View

RESTRICTED



Section VI
Paragraph 4

e R —— 0 =@

Figure 94—Assembling High Pressure Reliof Valve
Assembly—Composite View

(2) ASSEMBLY OF ECCENTRIC ASSEMBLY.

() Insert the bearing rollers into their brass cages

and coat the assemblics with a light grease to prevent the
rollers £rom falling out. Press che rollers in, i.c.. 5o that
the outside diameter of the bearing assembly will be the
smallest possible, and install the assembly into the eccen-
tric. Once into position, the bearings arc recained there by
pushing the individual rollers out against the ecc

wall 50 that the inside diameter of the bearings is as large
as possible.

{8) Piace she governor drive gear inside the ec-
centric and inser the three hrust segments. This will hold
dhe goveraor drive gear and eccentric together.

(¢) Leave the assembly with its end down until
ready for assembling onto the barrel.

RESTRICTED
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Figure 96—Placing Governor Drive Gear
Inside Eccentric

Figure 97—Inserting Thrust Segments
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Figure 98—Assembly of
Offset Control Assembly-
Composite View

49

(3) ASSEMBLY OF LUBRICATING VALVE &
OFFSET CONTROL ASSEMBLY.

(a) Drop the lubricating valve ball into the hole
and tap lightly with a soft drifc to seat. Place the spring
on top of the ball and screw the retaining plug into the
housing. Safety the plug with a cotcer pin.

(b) Drive the two gear shafts into the housing
with the small end extending through the gear pockets.
Slip the extension rack roller into the slotced end of the
housing and push the roller shaft chrough its slot in the
housing and ovet the roller with the small end facing the
opposite from the gear shafts. Safety the shaft with a cot-
ter pin. Drop a nitrided washer over the control rack gear
shafc (nearer to the valve nozzle). Push in the control
rack with the self-lubricating plug in its end facing oppo-
site the flac mounting surface of the housing. Slide the
control rack gear (with no shoulders) over the shaft and
mesh ic with the rack. The gear will rest against the
washer, Slide the extension rack into its slot with the flac
side against the roller and the threaded end facing the
housing mounting surface.

(¢) With the non-threaded end of the extension
rack held .585-610 inch from the end of the button in
the concrol rack, push the extension rack gear (with shoul-
ders) over its shaft and mesh it with its rack and the other
gear. Place the other nicrided washer on top of the control

rack gear. Drop the shaft centering washer
gear shafts and put the gear retaining spri
washer with the center of che spring b
washer. Safey the two gear shafts with
(d) Test the lubricating valye
tion VIL Check the racks for freedom of
(4) ASSEMBLY OF VANE e
MOTOR ASSEMBLY.
(a) Ac the botom face of 1
there are four holes, cach hole
high or low pitch il groove
nearest the dowel bushings are
“L-L" and the other two are identifie
With a brass drift, drive and seat o
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Figure 99—Inserting Oil Control Pin

Figure 101 -Installing Strip Seals on Blade Vane

86
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oileight fit, The four pipe plugs should be flush with o
below the boteom,

ad then staked in position, If they
protrude above the surface, they should be filed off
smooth. The two plugs in the vane motor covering closed
oil passages (either "RR” or “L-L") should be stamped
with a line for idencification.

(€) Place a small toroid seal, to prevent leakage
past the dowels, on cach dowel bushing,

(d) The tvo lower seals for the center post have
aslighdy larger diameter than the upper seal and are in
stalled first. To facil

they may be strerched slightly. When in position, seals

itate placing and scating of seals,

should not be ewisted and should be able to turn in their

grooves with a sligh force. Lay the strip seals in the slots
on the fins of the barrel and blade vanes

(¢) Hold the barrel vane with its oil pores down,
and with the wide spline properly located, guide it into
the blade vane taking care tha the strip seals are not cut
in the process, The fins should be approximately 90 de

grees from each other to facilitate assembly. The assembly

should then be turned over and the bronze hottom end
plate placed in position such that its flat surface bear
st the fins. The bottom end plate can be identified

by its larger D when compared with the top cnd

Place the gasket spring over the plate and the ga

the spring. Center the parcs carefully about the

Figure 102-Installing Barrel Vane Into Blade Vane
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Figure 103-Installing Bottom End Plate on
Blade Vane

Figure 104—Installing End Plate Gasket Spring

(f) Pick up the assembly, holding all parts in their

ive positions, and slip it over the center post so that

x
the fins of the barrel vane lie along the center line of the

d the gear segment on the blade vane is

center post lug

positioned 180 degrees from the dowel bushings. The
wide tooth on the inner splines of the barrel vane should
mesh with the blank space in the sp
when assembled in the above position. Seat the bacrel vane

nes of the center post

on the center post by hammering down on the upper end
of the vane with a drifc which will not mar the surface.
Place the top end place over the post with the flac side
bearing against the fins, Center the gasket with its spring
over the plate and press it between the plate and wall of
che blade vane. Fit the cover nut seal over the center post
threads and down against the top end plate. The cover
nd tightened with

g the cover nut

nuc should be trned onto the threads
a torque of 100 to 125 pound-feet u

hole in the nut is aligaed with one of the

wrench unt
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Figure 106—Installing Barrel and Blade Vane.
Assembly Over Center Post

corresponding holes in the top of the center post. A clevis
pin is then inserted chrough the post and cover plate and.
safetied with 4 cotter pin,

() Slip the micro-adjusunenc cing. over.
splines of the blade vane so that the scribe mark ¢
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1p of the micro-adjustment ring is aligned with the 0"
graduxtion mark on the blade vane. Safety it with a snap
ring placed around the blade vane and above the micro-
adjustment ring. The jack-screw assembly is assembled
as a separate unic being interchangeable with any vane
motor assembly. i

Figure 107—Installing Top End Plate Seals and
Cover Nut—Composite View

4
=

Figure 108~installing Micro-Adjustment Ring

Hamilton Standard Propellers
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Figure 109—Installing Micro-Adjustment Ring
Snap Ring

o ey

Figure 110—Assembling Vane Motor Jack-Screw
Composite View

(b) To assemble the jackescrew, drop the small
steel washer into the well of the screw housing. Place the
spring with the plunger onto the washer and push the
lacch through the side hole of the screw until it snaps intw
position, thus holding the assembly together and acting
as a lock for the jack-screw in the vane motor. This assem-
bly can now be installed,

(i) Oil test the vane motor as in section VII.

(5) ASSEMBLY OF OFFSET CONTROL
TO BARREL.

(a) Lift the barrel, and while it is suspended, in-
sert che assembly sleeve in the splines. Lock it in position
with the front cone and retaining nut. Tighten the reain-
ing nut by hand so that the sleeve is firmly held. Turn
the barsel upside down and loswer the assembly over the
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Figure 112-Installing Lubricating Valve & Offset
Control to Barrel

ing nu wrench as a spacer hetween

post, placing the retai
the post base and the barrel.

(b) Place the lubricating valve strainer and gaskee
over the pad of the barrel adjacent to the diseributor valve
bushing. The shape prevents misaligament.

(¢) Slide the lubricating valve & offsee control
over the distributor valye bushing onto the pad and se-
cure tin plice with two screws, Safety the screws together.
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(6) ASSEMBLY OF PUMP
TO BARREL

(a) Goat the outer edige of the pump to hub seals
ing surface with light grease. A similar conting of grease
is given ta the mating surface on the barrel, The synthetic
rubber pump & hub seal is placed onto the pump surfice
and is pressed firmly in place with the fingers. Clea off
all excess grease around the seal, Into the annulus of each
web of the barrel place  toroid seal,

(B) Lay the pump assembly down over the basrel
50 that the blade wells will match the carresponding bie-
rel arms; i, No. 1 well will be over No. 1 arm, ecc.
Check the position of the seal to make sure it Fies in its
correct place. Insect the pump bolts, with a seal under the
head of each bolt, into the barrel webs so thac they are
placed in the following positions.

1. Inscall the pump drain bolt berween No. 1
and No. 2 blade arms.
2. Install the pump serainer bole assembly he-

tween No. 2 and No. 3 blade arms.

-

Figure 113~Installing Pump and Hub Seal
Onto Pump
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3. Tnsaall the high pressure relief valve bolt as.
sembly between No. 3 and No. 4 blade arms,

& Tnstll the pump recaining bolt or de-icer bolc
between No. 4 and No. 1 blade arms,

Note
Tighten each bolr evenly v orque of 50-55
pound.fect. This is more easily accomplished

when the hub is turned outhoard side up. Ac this
PoiR, it is satisfactory 1o tighten the boles only
20 snugly as to preveac the pump & hub seal
from being displaced.

e
it

116-Installing Eccentric Assembly With Tool

Hamilton Standard Propellers
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(7) ASSEMBLY OF ECCENTRIC
TO BARREL.
(@) The governor drive gear is a
over the barrel boss and, with the eccencri
driven onto the barrel boss taking care tha ¢
€0818¢eS with cach pump roller. To assure that the gov.
ernor drive gea

r is driven on squarely, the eccentric re-

mover plate and bolt may be used to knock the assembly
into place. The locking pin hole in the hub boss and the

slot in the governor drive gear musc be lined up before
starding to drive on the assembly. The bevel on the end of
the cccentric should guide the rollers onto the cam sur-
face. As ic enters the rollers, the cccentric should be
rotated by hand, while at the same time the governor drive
gear should be driven into posidion. Th

binding and damaging of the rollers. Be ver
to catch any roller. The governor drive ger is driven
down uncil its back face is flush with the back of the bar-
rel boss.

will preyent
careful not

() Lock the entire eccentric assembly to the bar-
rel with the lock pin assembly inserced from the inside of
che bareel, 1f proper procedure was used in installing the
he drive fit into the barrel

, the pin will be a |
crnor drive gear.
(B) ASSEMBLY OF VANFE MOTORS
INTO BLADES.

(a) Slide che chevron type blade packings (
used) over the blade buce so that the follosver 1ir
acking is installed on che blad e shank
open end of the * toward che bl
chevron type packing rings are then install
same direction and the header ring s instal

(b) On installations incorporating the t

ms, a toroid packing is used inse

Place

Figure 117~Installing Lock Pin Assembly
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feaining sleeve (for sy

ner installations)
nue (for non.

or the packing
< installations) and then ehe lock
washer over the blade shank so that the
of the nut faces towards the blade bur
0id packing over the shank

theeaded portion
Slip the large tor-

(€) Insall the vane motor into the blade as fol
s according o the type of installation specified:
atractor propeller on a right-hand engine the
have the ecched line on the
stamped “try

lows, For

blade vanes

base
ing"” on the blade butts, For  pusher pro-
peller on a lefe-hand engine the blade
etched linc on their base ed with the arrow sumped
“face” on the blade butcs, For a tractor
lefe-hand en;
their base al

ned with the arrow

propeller on a
ne the blade vanes have the etched line on
ned with the arrow stamped “trailing
the blade butes. For a pusher propeller on a righehand
engine the blade v

anes have the ewched line on cheir base
aligned with the arrow stamped “face” on the blade burts.

(d) Each blade should be electrically etched on
the hevel face of the bute with the number corresponding
o the number on the barrel arm into which it is to be as-
sembled. The vane motor assembly of chat blade should
also be elecerically etched on the bevel face of the blade
vane 180 degrees away from the gear segment with the
number corresponding to the number on the blade to
which it is assembled, and the mi

the vane motor should be similarly marked.

o-adjustment ring on

(e) If the vane moror is tight, the
hammer

ane motor

be used to tap it into position. Then install
the jack-screw so that it does not protrude beyond the
bottom face of the vane motor.

(9) ASSEMBLY OF BLADES INTO HUB,

(a) Carefully life the hub and sleeve off the as-
sembly post and turn chis assembly over, removing the
retaining nut wrench from the post. Replace the hub on
the poscin its normal position (outboard side up).

Figure 118—installing Vane Motor Into Blade
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(b) Lifc each blade into
bore, i.c., No. 1 blade into No, 1 arm bore, ete. and work
the bladc in slowly making sure thax the torque lugs and
oil transfer dowels seat properly in the matching holes
in the botcom of the barrel arm. Push the blade wward
the barrel as far as it will go and insere the bearing balls
into the outer race only. Itis essential that each eetention
race holds exacely 46 balls. Loading of the balks is best

done using the loading wol which holds the proper aur:
ber of balls,

correspanding atm

(<) Pull cach blade by hand into the “runaing”
position. This places the balls into the running race,
rather than che loading race.

(10) CHECKING BLADE ANGLES,

Note
The blade reference stacion is the 42-inch stacion
of blades having a basic diameter of 14 feer
or less and the 72-inch station of blades having o
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Note—Continued

basic diamecer greater than 14 feet, In the as
sembled 42
42716
line

ler, the reference station is
16 inches from the hub center

) Seteach bl

 to the specified angle 60 degrees

below the hn_v ang)

the pitch range. Currently, ther

nges used: —25 0 4 95 degrees,

0 492 degrees, and —31 to 4 89 degrees

the follow

on it is assumed that the — 25

in this case the specified angle is 35

£ the retaining nut
the sleeve and the

the barrel, Slide he blade connccting

ree gradua
digned with the
he barrel 180 degrees

Assemble the low
gear. With the

Note

Figure 122—Installing Blade Connecting Gear Figure 123—Assembling Low Pitch Stop
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check. Set the cam dr

¢ gea over the ¢

nnecting gear so
that the “0" geaduatior

o the dri ar meshes with the

wedge pin in the conne
ing. Then in

ing gear ac the
all the cover plae gasker
fixture (shown in figure 131), Secure the fixeure with four
screws tightened evenly. This applies a load on the blades
holding them firmly in place. Shake cach blade ac the tip
o insure seating. Fach blade in turn for twice around the
propetler should be shaken,

(d) Check the blade angle again at the

degree mark

d the preload

station, With one blade sec at 35 de the
must be wichin 0,1 degree of oh ing. If
angles are unequal, remove the i dy

adjust the vane m

A T e —

(¢) To remove the blad the preload
fixeure, lift out ¢ and stops, and push
the blades in so that the ball ated in the loading
races. Using a small diamerer h the packing

: avity, shift the balls y may be removed thr
the loading holes with a magnetic r screw driver,

¥ Then pull out the blad

(f) To adjust the blades, remove the snap ring

H which locks the micro-adjustment n position. Slide
the ring off the teeth. Turn it toward “A” (marked on the

H vane motor) o decrease or toward “B” to increase blade
angle for right-hand rotation propellers. Adjustments in

H tooth increments indexes the blade in .05-degree steps.
Indexing an odd number of teeth results in a setting ap

H proximately 1-1/2 degrees more than intended. Adjusc
ments to a maximum of 3 degrees may be obained in

H turning the micro-adjusement ring through 720 degrees.
Reinstall the vane motor into the blade

H (g) Tnstall the blades again and load the four

# races in each blade. Place cach blade packing inw the

H space between the barrel arms and the blade shank and

I

¥

H

¥

H

W

[

i

i

»

Figure 127—Installing Blade

Figure 124—Assembling High Pitch Stop

RESTRICTED



Section VI
Paragraph 4

Hamilton Standard Propellers
Service Manual No. 150

nsert the packing washer. The chevron type blade pack:

is held in position by « packing washer placed outside

held with the two-picce blade

inserted into ove of each

requiring the spin
ab type lock washer

d the harrel and i ghen

b g the tabs into
el slot an ut slot
b etaining nut and front cone. Lift
b a nough above the assembly sleeve 0
dlear the tapped holes in the barrel spline. Turn the jack
screw in motor n anticlockwise

e base of
r ade outward in the barrel arm

it running raceways. Appl

Figure 131—Measuring Preload Depth
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flange of the cover plate to the gaskee

ling surface. Add
this dimension (fo 5

example, 378 inch) to the thicknesy
of the preload fixture upper flange (700 inch). (This
fixture dimension is ctched on the OD ¢

the flange.)
Subteact the micrometer reading (1.050 inch) from the
combined fixture and cover plate dimension (1.078 inch)
This is the test preload in the hub. Now subtrace this
value (028 inch) from the thickness
present (.040 inch). This valu

above zero preload. Add the

of shims already
(012 inch) is the amount
ified interference value
(:002 == 003 inch) to the last dimension to obtain the

thickness in shims required, Use the minimum number of

shims to add up to this value. These shims range in thick-

ness from 005 w020 inch

Example

Cover Plat 378
Preload Fixeure 00
Combined Valuc 1078
Micrometer Reading 1050
Test Preload 028

Shim Thickness Present 040

Test Preload 028

Zero Preload

Specified Interference 002 = 003

Shim Thickness Required 014 = 003

(¢) Remove the preload fixeure and the cam drive
gear. Install the required amount of shims, and replace

the ¢

h drive gear.

(12) ASSEMBLY OF DISTRIBUTOR VALVE
INTO HUB.

(a) Drop a washer over the sloted end of the
valve onto the shoulder. Seat the spring over the valve
onto the washer, and assemble the lock over the spring.
To attach the parts, align the pin holes in the lock with
the slot in the valve and insert a pin through the holes.
Push the valve into the valve sleeve, thereby compressing
the spring and allowing the cam pin with its roller o be
inserted through the sleeve lug, locking the valve as-
sembly through the sleeve. The cam roller must be suf-
ficiently loose to rotate freely. Remember that the distei-
butor valve must be ’v.'nd with the distributor valve
sleeve having the same serial number

Figure 132—Assembly of Dist
RESTRICTED

Figure 133—Installing Distributor Valve Assambly
and Cam Info Hub

(b) Place the cam over the valve assembly with
the cam roller in the slot, and insert the distributor valve
assembly into the distributor valve bushing so that the
drive lug on the sleeve enters the slot. Secure the valve in
position, wrning the valve onto the extension rack of the.
offset control using the distributor valve gage as 4
wrench; then wrn the valve cum down over the B
undl it bottoms on the bushing shoulder, Align the scit
mark on the upper end of the valve cam with the seribe.
mark on the top of the valve bushing, make sure thac the

i‘
!
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Blades are at 35 degrees, and insall che idler
its pin, meshing it with both the car
valve cam. Fasten the snap ring onto the Bishing s
the valve ¢

(

& ¢ assembly. Markings on the cam

gear a < in the height of th

in increments of 001 inch. A
m, locking the cam in place

woth will lower the height of

The distance from the o
valve cam to the wp of the distributor v
be adjusted to

of the distributor

(13) COMPLETING THE ASSEMBLY

0015 inch. This ¢

checked by means of the valve Place the cover plate gasket into posi
micromeer. This adjustment is snd d down with o ews and spacers
tightening ca caly. Safety the screws in pairs

cam drive gear in cither direction frc

Gear Into Position

Figure 136—Installing Cover Plate

Figure 135~Checking Distributer Valve

i | i ing Hole Cover Plate
Sleeve Setting Figure 137—Installing Loading Hole

RESTRICTED
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the threaded holes in the pump hous

and press the
assembly onto the back of the pump assembly so that the
al will fit into the matching groove

This fit of seal
into groove can be facilitated by “feeding” the seal into
the groove with the aid of a screw driver. The extension
rack extends into the chimble-like cup. Tnsert the eight
retaining screws into the slots of the flange and into the
pump housing, Safety the screws with lock wire

(14) CHECKING BLADE TRACK
casily accomplished before installin

This is

the thrust ring while
«. Rotate the hub &
blades assembly so that the blade tip:

the assembly is on the assembly |

fixed point. The tips shall crack 1
other
(15) BALANCING THE ASSEMBLY
(a) The complete hub & blades assembly (minus

the spinner, but including the spinner mounting tubes
and oil filler pipe) shall be statica

assembly

¥ balanced with the
ith the

rizontal on an approved balancing

entered on its cone seats and mounted

plane of the blades |

machine hav

pounds of hub weight. Final balance shall be obtained
by adding lead washers in holes on the outer edge of the
pump housing,
(b) Bala
full of oil, and w

tion, a balance wei

at a point 180 degrees from the highest point of the

cccentric. This weight is 1.68 pounds

Note
e the sump must be completely full of oil
during the balancing procedure, it is more con-
venient to balance after testing of the assembly.
At that time the assembly will be full

@l balancing machine is not

() 1 the horix
I balance procedure using accurate

available, the ve

Figure 138-Installing Distributor Valve Cop
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knife edges shall be accomplished. The huls & Blides ase
sembly shall be considered to be in halanes if it shows
> petsistent tendency to rotate, ar if rotation ean be
spped or reversed by the application of 4 moment o
0005 inch times the weighe of the assembly,
ASSEMBLY OF CONTROL ASSEMBLY.~The
control consists of 10 subassemblies, nine of which moosie
anto the control suppore assembly, which i turn mounes
sbout the propeller shaft onto the engine nose,
(1) ASSEMBLY OF GOVERNOR
HEAD ASSEMBLY. ]
(a) Tnstall the thruse washers on cach side of the
gear on the control shaft with the chamfers adjaceat t
shaft into the head and install
the cnd cover bushing. The end cover is mext installeds
three fllister bead screws hold it in place and these are
safetied. Place the synthetic oil seal over the apposire
end of the shaft with the groove facing inta the head snd o
over this fits the pulley inner washer.

the gear. Assemble

Figure 139—Installing Control Shaft and
Thrust Washers

Figure 140-Inserting |
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Figure 141—Tightening End Cover Plate

Figure 142—Installing Control Shaft Oil Seal

(b) Insere the cable clamp into the slot in the
pulley and secure it by means of its screw and nut. The
ssembled into the stop pin

stop pin, washer, and nut are
hole designated for the insta
tends through the pulley on the side opposite the index
numbers. Assemble the pulley insert into the control
pulley with the indicator line on the insere lining up
with the spr.-ufled groove in the pulley Install the pulley
assembly on the shaft with the indicator line on the
insert matching the line on the end of the shaft. Next
it the pulley outer washer against the pulley and secure
the pulley assembly o the shaft with the self-locking nut

(c) Snap the lock spring into the groove on the
balancing spring lock nut. Fit the adjustment screw
through the rack, place the balancing spring into the
rack opening, and wrn the screw partially into the Jock
fut, compressing the spring. The compression of this
spring is adjusted while seiting the balancing rpm. Screw
che plug with its locking washer into the top of the head

ation. The stop pin cx-

Hamilton Standard Propellers
Service Manual No. 150

Figure 143—
Attaching
Cable Clamp,
Stop Pin, ond
Insert

Figure 144-Installing Pulley Assembly
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Figure 145—Assembling Speeder Rack and Balancing
Spring—Composite View

‘o

| S ;
Figure 148—Assembling Head Onto Subhead

Figure 146-Installing Speeder Rack and Balancing
Spring Group i

.=

Figure 149-Tightening Head to Subhead

(d) Fit the rack assembly into the head with the
double woth on the end of the rack meshing with the
blank tooth of the control shaft gear, The rack should
slide freely when the pulley is rotated. Serew the two
self-locking nuts onto the high and low tpm adjustm
screws, and trn the screws into the suppotting.
These screws are adjusted during governor tests.

(e) Assemble the head assembly
Figure 147—Installing RPM Adjustment Screw positioning the indicator mark on the
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o the subhead dial graduations as specificd. Clamp
washers and self-locking nuts fitting over the seuds are
used 1o secure the head to the subhead,

(2) ASSEMBLY OF GOVERNOR ASSEMBLY
() Drop the check valve ball into the hole in the
fiy-weight cup and press in the check valve sleeve with

the seat extending upws

1. Care must he tken o prevent

the sleeve from collapsing as it is being assembled and

the ball must be free within the sleeve as checked by
shaking or tipping the body
(b) The accumulator relief valve is next assem

bled into the body. Insrt the spring and place

cumulator piston over the spri

() The pump gears should be insealled with th

notched ends of their shufts cote the shaft holes in

the body

Figure

a—

=

Figure 151—Installing Relief Valve and Pump Gears Figure 153—Installing Governor Bottom Plate

Figure 152-Installing Compensating Piston—
Composite View

Figure 154Tightening Gavernor Bottom Flate

RESTRICTED




Hamilton Standard Propellers
Service Manual No. 150

(d) Over the lower end of the compensating pis
ton, install one compensating spring and the retainer

sleeve. Screw a self-locking nut o

the end of the
ainst the sleeve. Insere this assembly through
the governoe hody and set the other compensating spring
around the lower cnd of the shaf.

plunger

() Aluminum plugs are pressed into the gov-
ernor bottom plate to determine the direction of oil flow
The holes marked "C-C" are ple
rotating propeller and “A-A

d for a clockwise

are plugged for an anti
clockwise rotating propeller. Fit the governor bottom
place over the gear shafs and locating dowels, and retain
it by four screws.

(f) To assemble the fiy-weight head assembly,
press the bearing into the drive gear shaft bushing until
it botoms against the bushing shoulder. Insert the

threaded end of the drive gear shaft through the bearing

Figure 155—Assembling and Installing Fly-Weight
Head Assembly Into Governor—Composite View

|
{ \

Figure 156—Assembling and Installing Controlet
Assembly—Composite View

e et el (-1

and press the shaft into position, seating the upper
shoulder of the shafe againse the inner bedring race.
Place the bellows oil seal over the lower end of the shafe
so the carbon ring will ride against che shafe shoulder.
Press a bearing into the lowee end of the bushing and
onto the boteom of the drive shaft, seating the inner race
againse the Tower shaft shoulder. Fit the fiy-weighe be- 1
tween the prongs of the head and insere a hinge pin

through each prong and fiy-weight, Lack the assembly

with safety wire inserted into both ends of each pin. Then ]
set the fly-weight head assembly over the threaded end

of the shaft with a sufficient thickness of shims beeween |
the upper ball bearing and the fly-weight head o give
a height of 3.657 = 001 inches measured from the bot-
com of the lower bearing to the toe of the collapsed fly-
weights. Lock the units together with a self-locking nut
over the end of the shaft. The drive gear shaft and head:
assembly must rotate freely in the bushing.

(g) Press the fly-weight head assembly iato the
governor body with the opening for the gear facing the |
bracket opening. Screw a set screw through the bady into |
the conical depression near the top of the drive gear shaft. X
bushing. Line up a slor across the top of the set serew.
with one of the slots in the body, and lock the serew.
with a locking key. Use sealing wax to hold the locking

key in position.

(b) To assemble the controlec assembly, fnsere the
piloc valve sleeve into the controler. Press the spring
seat bearing onto the top of the pilot valve sleeve and the
spring seat over the bearing.

(i) Fit the controlet assembly over a gasket placed.
on top of the governor body, and secure it by two screws
and washers. These are safetied wogether. i

(j) Screw the needle valve sougly into the body
and back it out one-half turn. Lock ic in this position by
placing the needle valve lock over the valve and fnto
hexagonal hole in the controfet. Place a spring an
washer over the end of the valve and secure them wi
safety wire OF 4 cotter pin. it

(k) Tnsere the pilor valve with its stotted pin fnto-
the pilot valve sleeve. One end of the compensation
is inserced through the opening in the spring seat d
against the pin, Hold the compensating piston fork
its pin against the open end of the link, and sc

ing pi h

: p fork. The sp

Figure 157—Installing |
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held in place and the link pin is passed through the com-
pensation link, fulcrum, and spring seat link. A washer is
placed aver cach end of the pin and safety wire secures
the assembly. Over the pin on the spring seat fic the
other end of the spring seat link, and sccure it with
safety wire,

(1) The sump filler strainer should then be
screwed into the sump filler hole and the filler phug and
gasket screwed in over the strainer. This is not safetied
until the sump has been filled,

(m) The sump cover plate is next assembled.
Afcer the sight glass gaset is positioned on the inside of
the sump cover, fit the sight glass against the gasket

‘4
Figure 158—Installing Compensating Link System— Figure 161—Installing Governor Sump Cove
Composite View

Bom o 02 =0 f

Figure 162—Assembling Governor Auxiliary Pump—
Composite View

Figure 159—Installing Strainer and Filler Plug

102 RESTRICTED




Hamilton Standard Propellers
Service Manual No, 150

Place the sight glass retainer over the glass, and hold it
by three fillister head screws which 4

e safetied together
with wite. After the sump cover gaske is placed a
the mounting surface, assemble the cover to the h
with two screws which are safetied together.

(n) 1 ry pump is spec
stallation, it is assembled in
the pump housing assemble the
and bush

gainse

ousing

&, plunger, spring
g with the slots toward the plunger. Insert the
| into the hole in the governor. Install the
cal spring, ball, and seat after the seal. Assemble the
housing assembly over the check valve assembly and secure
it with three screws which are then safetied.

(3) ASSEMBLY OF SERVO
MOTOR ASSEMBLY.

(a) Press into the housing the scavenging pumy ;
check valve assembly, consisting of a ball and (hrck’ml\r: Figure 163—Assembling Servo Mofor Assembly—
spring peemanently held in the spring retainer. Into the Composite View

piston liner hole in the housing press the rack oil seal
assembly.

(b) Install hree synthetic toroid seals about the
piston liner outside diameter. The piston liner assembly
is then pressed ino the housing with the notch in the
liner sleeve aligned with the check valve retainer, Install
the scal in the groove on the servo piston. Insert the pis-

ton into the liner and push ic far cnough inco the liner to
insure that the smaller diameter of the piston enters the
mating diameter of the liner.

(¢) The inner lock nut is then screwed into place
10 secure the liner. Fic a copper gasket about this nut and
screw the outer lock nut snugly onto the inner lock nut.
The outer lock nut is safeticd by wiring through one of

the wire holes of the nut and through the wire hole pro-
vided in the servo housing.
(4) ASSEMBLY OF SOLENOID
PACK ASSEMBL'
(a) Screw the needle valve with its washer and
lock nut into the solenoid housing. Tighten the valve
against its seat; then back it out a half turn before
ing it with the lock nut. This will be adjusted whil
ing rates of rack travel with manual control.
(b) The lck pitch solenoid is the first assembled.
Place the gasket against the bottom of the solenoid cavity.
Place the \|)ring and the plunger & valve assembly into
the cavity with the end of the spring in the groove in the
seat. Locate the core assembly in such a manner that when
the shell has been positioned, the wire slot in the shell
mates with the groove in the housing; then secure the
core assembly with three fillister head screws and lock
washers. Next, install the shell into the housing with the
locating slot in the shell in line wich the dowel pin at the
buse of the core assembly. The coil assembly is placed
wichin the shell and abou the core with the elecerical Figure 1
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Figure 169—Solenoid Pack Wiring Diagram

wires passing through the slot in the shell and into th
groove in the housing. Screw the end bell onto the cor

and lock it by inserting the Tock pin thr

in the shell and the end bell,
(¢) The decrease pitch, bypass, and i
solenoids are next installed, the proceds

Place the gasket against the bottom of ¢

Place the spring into the core and insall
seat assembly onto the core on 1wy
the core assembly so that when th
tioned, the wire slot in the shell wil!

in the housing. Install the a

secure it with three filliste

ers. The shell is next installed io h
locating slot in the shell in Tine with
the base of the core
Figure 167—Inserting Lock Pin Info inside the shell and o
Lock Pitch Solenoid ing through the slot in the shell and into the groove in

" Figure 168tnstalling Increase Pilch Solenoid— Figure 170—Attaching Electrical Receptacle
< Comy

wposite View
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Figure 171—Installing Solencid Pack Cover

d lock
n the

the housing. Screw the end bell onto the core

it by inserting the lock pin through the holes
shell and the end bell

(d) Arrange the solenoid wires in the grooves in
the housing, and pass them through the cavity and out the
AN plug
o make a comm

pening. Solder together the four ground wires

n ground. Then solder the wires ta the
proper connectors on the AN plug according to the wir-
ing di

ram shown in figure 169, Use insulating tbing

over any open wiring. Secure the receptacle to the hous-

ing with four screws and safety.
() Le
Secure and safety the solenoid pack cover o the housing

ate the cover gasket over the open housing.

with 11 screws and washers.
(5) ASSEMBLY OF PITCH
RANSMITTER ASSEMBLY.
(4) The two adjusting pinions are installed inco
holes in the cover. Washers and self-locking nuts secure
the pinions. These are laer adjusted when setting the

e |

i

g

Figure 172—Installing Adjusting Pinions
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Figure 173—Assembling Magnetic Unit Into Cover
(Insert shows Installing Gear Onto Magnefic Unit)

pitch cransmitcer during propellee inswllation.

(b) Assemble the large gear onto the low speed
cransmitter shaf and fit the taper pin into the hole in
the gear and the shaft. The small gear fits onto the high
speed transmitcer shafe and is likewise secured with a
taper pin. The ends of the taper pins muse be pounded
over to secure them.

(¢) Set the flac springs inta place in the cover and
place the two magnetic units into the cover over the
springs, the low speed unit being o the left when viewed
from the outhoard side. The teeth around the units mesh
with the adjusting pinions, Extreme care muse be exer-
cised when soldering the wites o the AN conneetor ac-
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cording w the wiring diagram shown in figure 174
Fasten the AN connector securely to the cover.

(d) Place the transmitter spacer over the larger
gear of the idler gear assembly and inserc the shafe
through the gear and the hole in the case. Secure the
assembly by screwing the self-loc
threaded portion of the shafc.

g nut onto the

(€) Assemble the shaft washer and the drive gear

Figure 176—Assembling Pinion Gear Drive Shoft
and Drive Gear—Composite View

Hamilton Standard Propellers
Service Manual No. 150

Figure 177—Installing Cover Onto Case

onto the transmitter drive shaft and sccure them with a
taper pin. Place the the recess in the case about
the shaft support tube. Insert the
port tube. Press the pinion gea

and secure the assembly with a taper pin
(f) Assemble the cover over th

case. Secure these with washers and
(6) ASSEMBLY OF
SOLENOID

(a) Press the bushing

PITCH
ASSE

the slot with the elecurical wire
Three screws and lock washer

sert the coil assembly into the
through the wire passage. Screw

and stake it in place by striking th
sharply with a steel punch. Insere th
core and place the sprin
core plug into the hole against the spring. Screw th

gainse the shoulder. Insert th

cover and gasket into place with four fillister head

and washers and safety the screws,

(b) Tnsert the pin of one plunger link through
the slot in the plunger. Install the plunger assembly into
the open core assembly. Fit the slotted link into position
with the open end coupling over the plunger pin. Locate

igure 178—Assembling Pitch Limit Solenoid
Core Group
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spacers on both sides of each link and screw the link
through the housing, spacers, and links  act as h
pins for the links. Line up the slots with the lock holes
the housing and pass safety wirc through the holes in the
housing and the pin slots.

(¢) Extend the coil leads through the shielded
cable and screw the cable into the housing. Solder the
leads to the AN connecror and actach the connector to
the cable

(7) ASSEMBLY OF AUXILIARY
MOTOR ASSEMBLY.

() Press the collar onto the short shaft protru
ing from the rotor and press the ball bearing assemblies
onto each end of the rotor shaft. Guide the field wires
through the openings in the head, By means of the scres

-

Figure 179—Assembling Plunger Group Into Housing

Figure 180—Inserting
Electrical Connections

Figure 181Inserting Stop Assembly Into Solenoid
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Figure 182-Installing Link Pins

provided, secure the wires to the micarta wire suppore
according to the wiring diagram inside the head cover
plate. Secure the wire support in place with two screws.
and lock washers. Secure the head to the housing with
four screws.

(b) Insert the rotor assembly into the housing
seating the bearing flush with the shaf¢ into the bushing
in the head. The rectangular end of the shaft then pro-
trudes from che lower end of the housing. Guide the two
external leads through the hole in the borwm plate and
secure the plate to the housing. lnsere the brush assem-
blies into the head and then the micarta brush retainers.

(8) ASSEMBLY OF AUXILIARY
MOTOR-WIRING HARNESS UNIT,
(a) Press the small ball bearing onto the worm
nd fit the gear sleeve around the gear. The larger
g is pressed over the other end of the shafe and
the coupling is assembled with the worm. Secure the
coupling by safety wire passed through the mating holes. -
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Figure 185—Attaching Electrical Cable

Homilton Standard Propellers
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(k) Press the gear assembly into the hou with

the opening in the sleeve matching the opening in the

housing. A locating pin in the housing provides for proper

alignment. Place the loading spring over the larger bear

ing with the depressed portion resting on the hearin,

Place the spacer inw the hole on top of the sprin

() Onelarge AN connector, one small connector,

and two cable recepracles, the auxiliary motor (if one is

included in the inswllation) and the ground terminal

cover assembly are wired ¢

her according to the wiring
diagram shown in figure 186 and arc sccured 1o the wiring
haness housing. Self-locking nuts secure the auxiliary
m

(9) ASSEMBLY OF TRANSLATING
CONTROL & ROTATING
SEAL ASSEMBLY

(a) Locate the inner ball race inside the sup

e assembly so the two halves of the ball bearing

hole coincide. Insert 1

one of the races o ¢ he loading hole
thus retaining the balls

(b) Insers the distributor valve thrust plate into
S iien oF thie raeeswith thé plate/Btng Wit
collar. Position the races and thrust platc r

another so the roller holes ir

spective slots in the pla
enlarged portion of the s
the race, and then disp!

cain the rollers. Put the stop with ics s

threaded hole of the inner ball r

()

(oecaease
i

PiTCH TRANSWITTER

Figure 186—Control Wiring Diagram

RESTRICTED
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Paragraph 4

ust plate in a position where the roller flanges ar (10) ASSEMBLY OF CONTROL

behind the sides of the slots and the rollers are thus se SUPPORT ASSEMBLY

curely retained. Lock the stop by turning the washer tat On the right-hand side of the control support

up and n when facing it from the outboard side) assemble the
(¢) Insert the toroid seal into the groove in the auxil ¢ ratchet wheel assembly, For a righvhand

carbon ring. Place the 16 springs into the cups in the rotation propeller the wheel must be mounted so it will

support race and assemble the carbon ring turn in clockwise direction, but not in an anticlockwise

aligning the guides of the reinf reing seal s
in the race. Insert a cotter pin theough the hole in each

guide

Figure 187
Inserting Bearing

Ball Into Races

Figure 188

Installing Rollers

Into Slots Figure 191—Assembling Auxiliary Motor Ratchet
Wheel—Composite View

Figure 189—
Tightening Thrust
Plate Stop

Figure 190-Assembling Rotating Seal to Thrust Plate  Figure 192—Inserting Ratchet Wheel Lock Assembly

BECTRICTED
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Figure 195—Inserting Reverse Stop Slesve: witk Bl

Figure 196—Assembling Pitch Stop Screw | [P—

Figure 197—Inserting Stop Screw Shaft

110 RESTRICTED
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safety with lock wire, T

he raccher wheel must rotate
readily in the specified direction and the racchet should
lock against the plunger when rotation is 1

(¢) Slide the rack into the horizo
the bottom of the supporr, with the

Place the spring seat

the servo spr
and over the small diamee. i

the end of the
the self-locking nut ono the end of th
the guide

(d) Screw the feather and revers g

horizontal threaded holes in the openin
spring chamber, Screw the

the pich stop screw with

of the screw. Raise this st

everse stops. Fic the shaft throu ort, reverse

stop, stop screw

feather stop

ctively and screw

it cighely into the housing

Figure 198—Inserting Scavenge Check Valve

(e) Place the ball and spring into the scavenge
pump check valve bushing and press the bushing into the

housing. The bottom surface of the bushing is to be flush

with the support

(f) Insert ehe calibrating pin into the scalloped
sleeve, Place a spring over the exposed end of the pin and
compress it with a washer. Sccure the washer with lock
wire. Set the sleeve into the housing behind the servo
opring chamber, This is secured with a filistec head screw.
nger tight

Screw the cap over the completed assembly

(g) Easten the index plate to the bottom of the
support. Sec the spring seac guide againse the index stop
pin as shown in figure 200 and set the sops o the desired
position by turaing them with the fingers. Fasten the
stop lock plate on the other side with two screws with
the edge of the plate fitting into the slots in the stops.
Care must be taken not to bind the stops.

RESTRICTED



Section VI
Poragraph 4

Hamilton Standard Propellers
Service Manual No. 150

Figure 202—Installing Servo Rock Spring Liner

e N M

Figure 203—installing Serve Rack Inner Lock Nut

o= & GEVVTITIYYONNNY e

a’

il

Figure 204—Assembling Servo Springs—Composite View

(k) Slide the spring liner into the housing, match-
ing the small slot with the dowel in the support. Screw
the inner lock nut into the end of the spring chamber
securely againse the liner.

(i) To prepare the spring assembly for installa-
tion into the chamber, the two telescoping springs should
be placed over the inner spring guide. Put the cap over
the other end of the springs, inserta 14 x 28 bolt through
the hole in the cap and screw it into the inner guide, thus
compressing the springs. Install the spring assembly into
the chamber and screw the cap tightly onto the inner lock
nut. Leave the springs compressed uncil the picch Timic
solenoid, pitch transmitter, and translating control have
been installed.

(7) To assemble the governor drive & idler gea
with the support, press the larger bearing into the idler
gear assembly, insert the spacer from the other side, and
press the smaller bearing against the spacer. Place the
flanged nut into the smaller bearing and inserc the gear
assembly into the recess with the larger gear toward the

Figure 205-Installing Servo Springs Info Support

inboard side of the suppore. F
from the outboas
port, the bearing
over the nut. I

Safety with lock wir
and the nuc

(k) a
insert the bushing int
nstall th

position,

(1) Toassemble the au

first insert the bushing

the screw and tig]
cover and gasket.
(11) ASSEMBLY OF TRANSLATING
CONTROL TO SUPPORT

(a) Compress the servo springs until the cal
brating pin can be depressed fully. This is approximately
the mid-position. However, the exact setting is deter.
mined after the translating control is installed.

(b) Fit the translating control gage into one of
the horizontal slots. Put the toroid seal around the outer
ring of the translating control, and then carefully insert
the unitinto the control support. The center teeth on both
parts (as indicated by seribed lines) should be meshed.
A dowel insures alignment. 1f the teeth of the trans-
lating control and the servo rack do not mesh, move the
rack slighdy until they do mesh. It may be necessary to
further compress the servo springs.

(¢) Since dhe translating control is set at the cen-
tered position by the gage, the rack should also be in
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T Y ey

s
Figure 208—Installing Auxiliary Pad Shaft and
Auxiliary Pad Cover Plate Infa Support

that position. Loosen the calibrating pin sleeve serew and
turn the cccentric sleeve unil the pin (when depressed)
contacts the spring guide. Then safety the sleeve in posi-
tion with the screw.

(d) Depress the calibrating pin and loosen the
spring compression holt slightly. This allows the pin to
be held down by the spring guide. Remove the teans
lating control gage, and secure the control.

(e) The index line on the index plte should be
aligned with the edge of the spring sear guide. If the
hydraulic stops are to be reset, remove the stop lock plate
ac the bottom of the servo spring housing. Turn the stops
as required. The position is read from the flat side of each:
stop. When the stops are set, put on the lock place, Be
sure thac it fits into a slot on each stop.

Figure 206—Assembling Drive & Idler Gear

SOSN

Figure 207—Installing Drive & ldler Gear

RESTRICTED
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gasket onto the support, being sure o mesh the pin

on gear it with three sclf-locking
wits and a screw with @ sloteed washer which holds both
this and the pitch limit solenoid

en the spring comprassion holt enough
to release the cal Screw on the calibrating

pin cap a

«ve holding screw, Remove

Figure 210—Adjusting Calibrating Pin

(12) ASSEMBLY OF PITCH LIMIT SOLENOID
TO SUPPORT.—Install the proper gasket and then the
pitch limit solenoid. Secure it with three sc
washers.
(13) ASSEMBLY OF PITCH TRANS
MITTER TO SUPPORT.

(a) Carefully install the pitch transmitcer with

Figure 212—Assembling Pitch Tran.
Conirol Support

Figure 213 Assembling Solenoid Pack fo Servo
Motor

Figure 211—Assembling Pitch Limit Solenoid fo
Control Support

114 RESTRICTED
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the servo nut. Safety the |
(14) ASSEMBLY OF HYDRAULIC UNIT

(a) Using the proper gasket, assemble the sol

k to the lower surface of the servo motor. 1
self-locking nuts o secur

(h) Place the speeder spring int fon and
assemble the governor head with its gasket onto the
governor. Secure it with self-locking nut

(¢) After placing the

stall the servo motor and

the governor. Self-locking nut

(15) ASSEMBLY OF HYDRAULIC UNIT TO
SUPPORT.—Sli r t

svern: th the correct gasket

»nto the four sty

ntrol

it in position with self-locking

Make certain that

the seal is in place around the servo rack bushing. Care
should be taken that the idler gear in the support meshes
with the drive gear in the governor.

Figure 214—Assembling Governor Head fo Gavernor

RESTRICTED
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Figure 215—Installing Servo Motor Onfo Gavernor ]

e

Figure 216—Assembling Hydraulic Unit to
Control Support

SR
Figure 217 bling Auxiliary
Harness Unit fo Control Suppart
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(16) ASSEMBLY OF AUXILIARY
MOTOR-WIRING HARNESS (6) Since the hydraulic unit and the auxiliary
UNIT TO SUPPORT. motor-wiring harness unit must be removed during the
insullation procedure, it is unnecessary to safety these
units ac this time. It is advisable to connect the clectrical
cables, but not to safety them.

the drive gear in the wiring harness,

() Using the proper gasker, install the unic onto
the control support pad. Four <ap screws hold it in posi-
tion. Be sure the idler gear in the support meshes with

i
REVERSING




SECTION VII
TEST PROCEDURE

1. TESTS OF HUB & BLADES ASSEMBLY.

. GENERAL—The following tests shall be run with
Pcnmylvxl ia Crude SAE No. 10 oil at 16 10 38°C
(60°-100°F). The oil used in each test must be clean and
free from all foreign matcer since this oil remains in the
assembly. In these tests the high pressure measured shall
be accurate wichin one percent, and the low pressure
measured shall be accurate within five percent.

b. VALVE TESTS,

(1) HIGH PRESSURE RELIEF
VALVE ASSEMBLY.

(a) Insert the high pressure relief valve assembly
into the proper fixture attached to the test bench so that
oil under high pressure will be admitted to the bottom
(of the valve and the oil relieved will be allowed to flow
from che body of the valve. Appropriate seals must be
used 10 keep the high pressure oil from the low pressure
side.

(b) Slowly apply pressute to the valve until the
pressure reaches 2800 pus.i. At this pressure, the valve
shall not pass more than one quare per minute.

(¢) Raise the pressure to the maximum available
with the pump used, and then decrease this to 2800 p.s.i.
Again the valve shall not pass more than one quart per
minute.

(d) The valve must, however, open slightly be-
tween 2800 and 3000 p.s.i.

(2) SUMP RELIEF VALVE ASSEMBLY.

(a) Install the sump relief valve assembly into the
proper fixture so that oil at a low pressure can be applied
to the bottom of the valve and drainage obtained from
the body of the valve.

(b) Slowly apply pressure until the valve cracks
open. This pressure shall be 30 =5 p.si. The valve ﬂlf“
be fully closed at and below 15 p.s.i. Replace the spring
if the opening point is not within these limits.

(3) LUBRICATING VALVE ASSEMBLY.

(4) Attach the lubricating valve assembly to the
fixture with a low pressure oil line leading to the oil
intake side.

(b) Slowly apply pressure. The lubricating valve
shall be fully open at and above 15 p.s.i. Minimum flow
shall be 28 ounces per minute at 40 p.s.i.

(¢) Decrease the pressure. The valve shall be fully
closed at and below 5 pis.i-

. VANE MOTOR TESTS.

(1) Inseall the vane motor in a fixture so
thac high or low pressure oil can be
mitted 1o the opposite chambers in the vane motor and
so arranged that the blade vane can be moved by oil pr
sure. The vane motor cover nut shall be tightened wi
a torque of 100-125 foot-pounds prior to these tests.
(2) Apply a pressure to one set of chambers
the other line is open o drain. To acwuate the o
under no load, no more than 300 p.s.. pressure shall |
necessary.

(3) Apply a pressure of 600 p.s.i. to both sides
vanes while they are approximately 1
imum internal leakage of the assembled vane |
this pressure shall not exceed 0.3 quares per
Increase the pressure to 3000 p.si. The maxin

not exceed 0.1 quart per minute. Replace
leakage is excessive, 7
d. PUMP TESTS. :

(1) Tnstall che pump cylinder assembly in

so that il pressure can be admitted behind ¢

high pressure or the low pressure check
(2) Apply a pressure of 3500 p.si.

pressure check valve. No leakage

this same pressure no leakage shall

piston plug or check valve plug in the cylis

high pressure check valve is removed

up the intake port,

(3) Apply a pressure of 35 |

pressure check valve in the cylinder. |

evident. 3

(4) Apply a pressure of
There shall be no
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(&) Slowly apply a pressure of 2500 p.s.. through
the bolt and ar the same time slowly move the distributor
valve outboard to bring the blades against the high pitch
a mechanical stop, Leakage can be found from that amount
‘which drains from the sump filler hole. The toral internal
leakage of the assembled propeller shall not exceed 2.5
quarts per minute at 2500 p.s.

() Repeat above procedure but with the dis-
tributor valve moved inboard 50 as to put the blades
‘against their low pitch mechanical stop.
(2) EXTERNAL LEAKAGE.

(a) While a pressure of 2500 pisi. is applied 0
the high pressure circuit, there shall be no leakage.

(#) To test external leakage of the low pressure
circuit, the sump relief valve shall be removed and a plug
insexted in its place, Put the stcainer bolt back. Connect
Mjme to the sump filler hole. A pressure of 100

then applied to the low pressure circuit and the
¢ checked for external leakage.

Figure 218—0il Test Schematic Diagram

(3) BLADE ANGLE SETTINGS

(a) First, replace the sump

mount the hub & blades assembly on the test rig suit
for driving the eccentric.

ble

ote
If such a rig is not available, this tcst may e
omitted.

(b) Run the cccentric a¢ 500 rpm and apply a
pressure of 30 ps. to the sump. Move the distributor
valve through its entire range to check for proper pitch
change. The pump should be operated for five minutes.

(c) Move the distributor valve outhoard o bring
the blades against the high pitch mechanical stop and
trn off the oil pressure. With the protractor, check the
blade angles. They shall be within 0.5 degree of the
specified secting and the maximum difference in angle
between any two blades shall not exceed 02 degree.

(d) With the distributor valve moved inboard,
trn off the pressure and check the blade angles against
the low pitch mechanical stop with 4 protractor. The
readings arc to be within 0.2 degree of each other and
within 0.5 degree of the specified angle.
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(4) PUMP & HUB LEAKAGE.—Remove the as-
sembly from the bench and artach the test fixture to the
thrust ring. Apply a pressure of 5 p.s.. to the fixtare for
atleast one minuce, There shall be no leakage between the
pump and the hub,

(5) BALANCE.—Since the hub & blades assembly
is now full of oil, balancing the assembly is conveniently
performed at this time. Such balancing is desceibed in
paragraph 4.b.(15) of section VI The lead washers are
located in recesses at the outer edge of the pump housing

Figure 219—Inserting Balancing Washers

2. TESTS OF CONTROL ASSEMBLY.
a. GENERAL.
(1) The following tests shall be run with Penn:
vania Crude SAE No. 10 oil at 16° to 38°C (60°-100°F).

The oil used must be clean and free from all foreign
matcer since this oil remains in the assembly.

(2) The pressures measured shall be accurate within
five percent.

(3) Mount the control unit on the approved test
rig using the No. 60 size d
AN connector of the test rig o the wiring harness con-
nector, A 24-volt D.C. source of power supply should

ve gear and connect the large

be connected to the system.

(4) Fill the governor sump to the center of the sight
as given in paragraph 1. of this

s with the proper
section. In order to complecely Il the sump cavities, it
may be necessary to run the control for o few minutes,
changing pitch several dmes, and then add more o,

(5) Check the direction of rotation of the governor
. for u righhand tractor propeller, this rota-
tion shall be clockwise when viewed from the rear of the
rig. For a left-hand eractor propeller, it shall be anticlock:
wed from the rear.

wise when Vi
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h. COUNTERBALANCE RPM

for any reasos

TING.—When,
such as control cable failure, pulley trque
is released, it is desirous to have engine rpm remain suffic
ciently high to maintain fAying speed. The counterbalunce
spring in the head must be set o maintain within 15
1pm of the desired setting. To adjust the spring, ran the
unit on governing, with no torque on the pulley, remoye
the plug in the governor head and with a slender serew
driver, twrn the adjusting screw o obtain the desired rpe
for the installation. With a non-governing type variable
speed test rig, set the rig speed as desired and adjuse the
screw in the governor head undl the rack just moves
toward low pitch with no pulley torque loading.

. GOVERNOR PUMP CAPACITY.—With the gov-
exnor operating at no more than 200 rpm, and the pulley
set for maximum rpm, a minimum of 75 psi. shall be

maintained in the servo chamber.

d. RPM STOP SETTINGS.~Sct the high and low rpm
external stop screws by adjusting the screws with a screw:
driver. Check the sertings by holding the governor pulley
against each in turn and reading the rpm at which the
control governs. Adjust the screws to provide the desired

tightening the lock nuts against the cover lugs, holding
the screws stationary.

e. RELIEF VALVE SETTING.—Replace the standard
servo cap with a 200 p.s.i. gage and cap fiteing, Move the
pulley t call for 2500 governor rpm and shut off the
needle valve. The rack will move to the low pitch stop,
and the pressure will then rise until relieved by the ac-
cumulator relief valve. The valve shall relieve at 150-180
psi. when discharging the full governor pump output.

f. EXTERNAL LEAKAGE.—Muaintin full relief
pressure for one minute with the goveraor operating at
2500 rpm and visually inspece all joints for leaks. Leak-
age is corrected by replacing gaskets or by tghtening
appropriate nuts,

¢ LOCK PITCH OPERATION.—With the governor
operating at 2500 governor rpm, energize the lock pitch
solenoid with the servo rack in full law picch and the puls
ley turned to its full low rpm position. The servo rack
shall not move during a two-minute period.

b. REVERSING AND FEATHERING OPERA-
TION.—The servo rack shall move through the follow-
ing ranges within the time specified when the proper sale:
noids are energized with the governor operating at a fixed.
2500 pm:

Full feather to full reverse in 4 seconds.
Full reverse to full feather in 3 seconds,

i. RACK TRAVEL RATE.—This is checked. ww {
pitch limic solenoid energized or mnoM it
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governor operating at 2500 tpm, move the pulley quickly
from its full low tpm position t its full high rpm pos

tion. The servo rack shall move from the full feather
position o the full reverse position in 2 to 3 seconds,
In like manner, the rack shall move from full reverse 1o
full feacher in 1/2 t 11,2 seconds when the pulley is
wrned quickly from the high o the low rpm position
This is adjusted by adding or removing shims berween
the compensating piston and its fork. Adding shims slows
down the race toward low picch,

j- PITCH INDICATION TEST.— By means of the

Hamilton Standard Propellers
Service Manual No. 150

calibrating pin, set the rack at its mid-position. The pitch
indicator shall indicate within 0.5 degree of the setting,
With the servo rack at the feather and reverse positions,
the pitch indicator shall be w
settings.

hin five degrees of the

k. AUXILIARY MOTOR TEST. —Install the test i,

Then encrgize the unfeathering
switches. The servo rack shall move .200 inch from the
full feather positis
the auxi

within 10 seconds. Do not aperate

ry motor for a period of more than 10 seconds.
Excessive running may cause damage.




SECTION VIl

PARTS CATALOG INTRODUCTION

1. The Hamilton Standard Super-Hydromatic propeller i

composed of two major assemblies: the hub & blades a

sembly, and the control assembly. However, in the model

designation system the hub and control are grouped «
gether while the blades have a separate designation since
any blade which fits into the hub and meets all opera
tional requirements may be used in a

reason the blade assemblies are
Section IX

This Parts Catale

with the model 4260-3 pro-

peller only, since thac is the model currently in produc

tion. The blade designs used are cither the 2C15B1-30-M

the 2C15B1-24-B. By

cting the proper blade as.
sembly parts list in addition to the hub and control parts
list, it is possible to determine the exact parts and assem-
blies by name a
p

lowing paragraphs.
g paragrap

number which compose the 4260-3

peller. The designation system is explained in the fol-

model designation system for Super-Hydromatic

propeller explains in part the type and use of the p

peller. The group of numbers preceding the dash desceibes
the ba
dash (

propeller model, and the number following the

h number) indicaces the minor

tions
1 4260-3,

rporated in that basic model. In the o

the various numbers indicate the following:
a. The first number, “4”, is the number of blades.

b. The second number, "2", identifies the blade shank
size and is approximately equivalent to the Hamilton
Standard Hydromatic “E” shank size.

The two numbers immediately preceding the dash,
60", is the SAE propeller shaft size

d. The number following the dash, “3", indicates the
minor modifications incorporated in the propelier. It also
denotes the combination of control subassemblies and,
therefore, the operational possibilities. Right-hand pro-
pellers arc indicated by an odd dash number, and left-
hand propellers by an even dash number. In each case
an even dash number propeller is the lefehand version
of the propeller bearing the next lower odd aumber,

Figure 220—Hub & Blades Assembly
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Figure 221—Control Assembly

No
Direction of propeller rotation is determined by
viewing the propeller from the slip stream,
whereas direction of engine rotation is deter-
mined by viewing the cngine-propeller shaft
from the rear end of the engine. Righthand
propellers turn clockwise and lefthand propel-
lers trn anticlockwise.

4. The blades are identificd by a model designation
stamped on the butt end of cach blade. This blade desig-
nation system is similar to that of the hub and control
in that it points out in part the type and use of the blade
the model 2C15B1-24-B the numbers
te the following:

a. The first number, 2", is the blade shank sizc. This
‘blade fits a hub having the same shank size.

B. The first letter, "C", specifies the activity factor
which is a measure of the power absorption qualities of

the blade. The letcers
factors of 55 0 65, 65 w 7
the same diamerer.

¢. The next two numbers,

amerer of the blade to the nearest

4. The second letter, “B", is the major blade design
type. In this case it is a blade made of a thin shell brazed
over a tubular core

e. The next number, 1", sigaifies a blade for right-
hand rotation, and the number "2 would be the corre-

sponding lefthand blade,

is the number of inches

f. The first dash numbx
n reduced from the basic

the propeller diameter ha
diameter, In this case cach blade has been shortened 12

inches.

. The second dash letter, "B, is the type of blade shell
cuteoff used to adapt the blade for a particular installation.
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Figure 223—Retaining Nut, Connecting Gear, and Stops Group

mim:

Figure 224-Distributor Valve Assembly
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Figure 225~Lubricating Valve & Offset
Control Assembly

1

i

Figure 227—High Pressure Relief Valve Group

Figure 230-Dummy Bolt Group

RESTRICTED

Figure 232-Thrust Ring Group
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Figure 234—Return Ring and Manifold Group
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Figure 237—Vane Motor Jack-Screw Assembly
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SECTION IX

GROUP ASSEMBLY PARTS LIST

FOLRE luniTs FIGURE ars| i
& INDEX PART NOMENCLATURE PER & INDEX. PART NOMENCLATURE per i
NUMBER|  NuMBER (1234 assy. NumseR|  Numser (1234 Ay,
220 @225 | Hub Adembly 1 4| s9619 fag Nug Lock 1 ’
2221 | AS93-60A L-Rear 1 63900 Mfrifating Valve &
2222 59456 Hadre] Assembly 1 ket Control Assembly 1 7
2223 59603 if—Cam Drive ldler Gear | 1 225 63879 ofusing—Lubricading Vatvf |
2224 59610 defrf-Cam Drive 1dler 1 Offser Control 1
2225 59550 Distributor Valve 1 225.2 sz fall—Check %
2226 59520 i Distributor Valve 2253 62073 LBt VR i
ah Snap 1 2254 62076 g—Lubricating Valve | 1 P
2227 59615 Gafk¢t—Cover Plate & Barrel 1 2255 AN380-2-2 in—Cotter 1 i
2228 62366 Spaj—+Cover Plate & 2256 63892 Rack e s
ethining Nut 1 2257 63899 huft~ Rack Roller i 2
62357 Plajei-Cover 1 2258 AN3S0-1-1 ij—Cotter 1
62364 Spicek—Cover Plate Bolt 2 w9 | 6897 V{sher—Control Rack 5
62615 Holi-+-Cover Pla 16 ear Shaft 2 o
58097 lall_tBlade Bearing 736 63898 ibdf—Conwrol Rack Gear | 2
58041 d 4 388 Assembly—Control xE 50
57359, Blade Packing 4 63894 bepr—Contcol Rack 1+ :
58042 inle |- Blade Packing Retining 8 63891 Extensi i
61871 Barrel 4 63893 Extension Rack i
60256 jafkéc—Loading Hole Plate. 4 13806, e t
Go257 Blafel Loading He 4 63895 & Retaining i
58343 atker—Loading Hol: Screw 8 AN380-2-1 tin—Cotter &
59587 Skrfw —l'.o:dmg Hole 8 62247 Assembly 1
62137 Valve Cap. 1 59445 busing Assembly—Pump | 1|
2 [ 62436 Distributor Valve I sgizd Housiog—Pump i
22223 | AN-3802:2 | [Pfal 1 59426 Bushin it
22224 | 63724 3 ting Valve 59427 Bushing—Relick v.m 1
ffset Contcol 1 59428 Bushing-Straie i
22225 62078 afkdi—Lubricating Valve 61274 -»mh&ng—Dexnu T
& Offser Control i 8354 Ghaskei—Bushing 4
22226 62085 Skréw—Lubricating Valve 61393 --ula‘l'amhl 3 4|
& Offser Control 2 58355 hing Rewining) 8
s1218 ifet-Safs ar AN38O-C22 in—Cortes a1
59598 edvt Assembly—Stop L 60338 -md—Cyliwdw Assbly |08
59572 liot—Stop Sleeve 1 2312 58368 ket—Cylinder & ¥
61191 d
lognecting L} 23313 | AN3GA-428
2234 | Gossl hing—Blade Connecting 2304 [ S04l
ear 1 23315 | AN900-16
235 | 60833 Hiot—-Blade Connecting Gear| 1 23306 | Guiso
2256 59612 hifnl-Preload (Max. 2) ar 337 | G
2237 62347 e Cam Drive 1 23318 60194
2348 1hy pitch Stop 1 23309 | AN970-3
2239 High Pitch Stop 1 233.20 | ANIGA-1032
h and Low Pitch Stops. Gl | 6286
s jof ne\l m Tabulation. 2262 59199
567 s ogost el
62254 —;8' © 492° 254 39204
62255 —31° 10 +89" A58 39203,
223-10 59595 Hub Recainiog &
22311 59597 i ini 26 28K
ul Packing 1
223-12 59596 ihg—Retining Nut 15 226-7 58366
22313 | AS92:60A Fi !
RESTRICTED
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FIGURE UNITS | FIGURE UNITS)
lamoex | parr NOMENCLATURE &iNDEX | paRT NOMENCIATURE PER
nuwser | numees 1234 Assv. numeer| numser  [1234 assY |
2268 58367 Holt—Manifold 1 61559 ing—Punip Bolt Snap A
2269 S8661 Disc—Low Pressure 62494 Valve Assembly—
Check Valve 1 B 1
22610 58364 Spring—Low Pressure 2512 62493 Reuai
Check Valve 1 | 1
226-11 S8365 Bus 51451 Hal! 1
i 314 | a2 | Is |
22602 | - swest Hin—Low Pressure as | sty | |daske 1
Check Valve Lock 1 216 2402 | [Skrew—Sump Valve '
22613 [ 61193 Holler A“embl)—l'ump 8 2317 60185 Hin—Sump Valve
22614 S8438 Holler—Pur 1 | | |Screw Lock 1
22615 59439 Pnhl:ump Roll:r Tonee| 1 2318 60025 Skal—Sump Relief Valve 1
2616 | 50440 Needle—Bearing 19 2 |Anaocaa | | [P Goter 2
22617 59645 Pu olles 8 235-1 Eccenfric Assembly 1
22618 | 58387 ‘akher—Pump Roller 2352 | Ekcenuric 1
‘shaft Lock 8 2353 | Rethiner Assembly—Bearing 2
22619 58462 Nuf—Pump Roller Shafc 8 2354 Hetainer—Bearing 2
51218 Wite—Safe ar 2355 Roller—Bearing 124
2341 59436 Rink Assembly— 235-6 3 Drive 1
Fson Rewura 1 SR 3
2342 59432 igh Pressure ;i 2358 1
2343 58511 -High Pressure 2321 Sgal—+Thrust llmk &
anifold 2 Phmp Housing 1
2344 58377 ligh Pressure 2322 63790 Ring Assembly—
anifold 18 Rbuting Seal Thrust 1
?3(—5 S8512 -Manifold & Bushing 2 2323 63795 Strdwi—Thrust Rm\ Assembly | 8
2281 | 61393 T 2 236 59100 Viare Motor Asseanb [
2282 | 61835 Pump Strainer i 236- 59099 B i
2283 61560 p Bolt 1 2362 61583 | f
2284 61559 Pump Bolt sn.p fi 2363 59876 sl | }
2271 61536 Holp Assembly—] 2364 59875 B! |
Pressure Relicf v.lu 1 |
272 | 6415 H 236 57719 0l Contre 2
1 236:6 59127 ok —Pipe i
273 | sseod y 2367 | 59903 Skaj—Centex Post Lower 2
1 2368 59904 Stal 1
2274 60026 S} 2369 61577 Gagks
Re 1 i 2
60024 Shal—High Pressure 23610 | Gis82 2
Relief Valve 1 23611 61564 Pafe—Vane Motor
SBO06. ing—High Pressure Botom End 1
(el 1 23612 59101 B 1] Sold in 1
58605 Shim—High Pressure 23613 | 59674 Blade { Paiss Only 1
R,].gl Valve ar 23614 62661 Sal—Vane Strip 4
57302 igh Pressure 23615 61565 Plafe—Cover End 1
Relicf Valve Screw 1 23616 | 61579 Stal—Cover Nu 1
Shrew—High Pressure 21647 | s6omm ul—Vane Motor Cover I
Relief Valve 1 23618 Pjnf~Cover Nut Clevis 1
Pln—Cotter. i 23619 | AN380-2:2 Pjol 1
fal—Relicf Valve Bols 1 23620 [ 59601 Ry
id 2 1
k—Pump Bol 1 236:21 59571 k Adj
—Pump Bolt Snap 1 Ring Snap !
id 2 23622 | 60569 Jack-Screw Assembly—
1 fane Motor 1
1 2371 59512 Jhek-Scresw it
i 2372 | 60573 Sug—Jack Screw 1
2 2373 60572 ring—Jack-Screw it
1 2374 60571 Plunger—Jack-Screw 1
1 2375 60570 Lawch—Jack-Screw 1)
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s7032

2C15B1-30-M

c0438.
AN9ISBI6
AN315-8R

Figure 238-Blade Assembly

0438

ANO35 816
AN315.8R

[sroue | [ s
e | e HomNEATURE e
NVMI!ILNUMB(R (1234 ASEY.

|| ‘q eqve—Disteibutor

U 1 e
Watlbe—Disteibutor

|1 | Water—Disuriburor Valve

Satit

in Pain
ouly

[atkel Asseanbly—Disesibutor 1\

| Spejo g—Diseributor Valve

| Matve Cam '
Vilve

\ Roller—Distributor
| |e

Distribu

| | {chm Rottar 1
| | | thd—Disuributoe Valve '

|| Plot—Distriburor Valse Lock| 1
‘ | Hisle Assembly i
| uied 1
‘ | |Stud—Balancing Plug 1
1l id\hrrfﬂﬂmnrﬂ. i

afher—Balancing a
.uhn‘ ock 1
1

i -\.m amount of halaneing|

l { 1N
A
ashry mm.hh in mm
11 umn n
{Blade | Assembly K
d '
S € 1
ar
ar
1
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Figure 240—Servo Motor Assembly
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Section 1X
Group Assembly Parts List

Figure 241—Governor Assembly
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Figure 242—Lower Oil Sump Assembly

Figure 243-Translating Control Group
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Hamilton Standard Propollars
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59708

59699,
59717

s
59707
59716

59715

UNITS FIGURE UNITS|
T e T e NOMENCLATURE ver
e 1234 ass.|
1 240-14. 5BRGG. Srud—Servo Motor &
2 jolenoi i
i Woomermor | 1| |a01s| swer L ;
Subhead 1 Solenoid Housing 1
Head & Subhead i 24016 [ 50278 Sl 1
Bhead & Governor |3 2017 [ soxm2 Stu—Seevo Motor &
L] 1 Solenoid Housi
Wlter s| fae| s i :
isrdliiin 7 olcnmd Housing 2
e Spring Lodd 1 240-19 59171 Servo Motor &
pus—X. .4' Nur Lock 1 jolenoid Housing 1
fiog—Balaaing it 24020 | AN9Go-10 sher 3
pe Spring 240-21 | AN365-1032 uk—Self-Locking 6
djniting 3 1 Vie—Safery ar
=0 18 Spring. 241 opernor Assembly 1
djusting 1 241-1 Hofly Assembly—Governor il
d 1 2412 i ; Sump.
Bushing—Control Shafc Hheek Valve '
Flanged 1 2013 | s2480 1
h d Plug Lock 1 ey
i d 1 2414 59266 lilfes 1
isher—Conurol Shafe 241-5 60273 k 1
Thrust 2 2a16 | sser3 1 i
Shaf—Control 1 2417 | 59332 ey
Bufhing—Control Shat 24108 | 59268 b Weight Head Assernbly | 1
End Cover 1 2419 59269 Bushing—Drive
fofer—Control Shaft End 1 Gear Shaft 1
End Cover Screw 3 241-10 60278 im—Laminated
e 3 241-11 5B8SG.
|~tControl Shaft Oil 1 24112 ssssd |
-RPM Adjustment 2 241-13 5B8SS {
i 4 241-14 58859
{—Pulley Siop 1 2115 | 5w he
gsher 1 241-16 58861 —Fly-Weight Hing: z
lmp—Cable 1 241017 | 59336 w—Drive Shaft
juf Assembly—Cable Clam 1 pushing Lock 1
w—Cable Clamp. 1 24118, 59149 e{—Drive Shaft Bushing
sher—Pulley (Inner) 1 lock Serew 1
il 1 24119 58794 -Needle 1
1 24120 58805 dle Valve 1
Pulley (Outer) 1 24121 5880 i dle Valve 1
ibhead 3 24122 58807 her—INe
ar alve Spring 1
Mator Asumbl)' 1 24123 58789, on—Compensating 1
g—s«va Motwr 1 24124 58791 {pding—Compensating. :
1 ston
id 3 241-25 58790 t—Compensating
i g iston Spring 1
LA ,::n‘—‘,::::bl e : 24126 | 59330 A l:(;rﬁ(:mwlu & i
A 2427 |  eism fohtrolet Assembly 1
3 24128 o1880 Controlet i
3 24120 58776 dleeve—Pilot Valve 1
241-30 58760 S| Bal 1
1 24131 [ 58810 feat Assembly—Spring i\
1 24132 alve Assembly—Pilor it
213 | s877s Valve—Pilot '
1 2134 | 59690 in—Pilot Valve !
3 24135 | 58771 fin—Compensation Link | 1
2 24136 | 8770 ink—Compensation 1




Hamilton Standard Propollers
Service Manual No, 150

st juwirs, e
i PART NOMENCIATURE PR RINDEX | pARr
R NuMBER 1234 assy. NUMBER | HUMBER
58769 Hink—S R Seat 1 2438 20 i Distribut
58773 ‘ashee—Link Pin 2 hruse Plae
58772 fin—Compensation 2439 61421 h hs
Link Center 1 24310 61422
24140 59398 Dowel—Vent 1 24311 63783 Rotatis
24141 | AN9GO6 aphec 2 24302 | oymi
24142 | 500A6-12 W 2 24313 63794
24143 | seann lotk—Compensating Piston | 1 24314 | AN380-2-1
24141 | SK7226 i d 1 24515 | 61334
24145 | 58795 Pump 2 24316 | 61814
241-46 59334 Valve Spring 1
240147 | sa787 SpAne—Accumulator 2347 | oud
elief Valve 1 244 0553
24148 58788 2441 58056
elicf Valve 1 2442 | 60566
24149 58798 it late 2 2443 62095 L
24150 61886 i Botom 1 2dded 61331
24151 58782 B Plate 4 2445 61088
24152 | 61875 i & ner Lack
rvo Motor 8 2446 60555
24153 | 59287 i 2447 | 61436
asket i 2448 60348
241-54 59288 {2 Base 1 AN365428
241-55 | AN9GO-10 sher 8 24410 61332
241-56 | AN365-1032 Self-Lockis 10 24411 61330
241-57 61884 {2 v 24412 61329
mp Cover 1 24413 | 59281
24158 | 61885 er Assembly— 24414 | 6174
overnor Sump ¥ £
24159 [ 61883 Gover—Governor Sump. L 2445 | 59127
24160 60277 hasket—Sight Glass 1 24416 60551
241-61 60275 Glass—Sight 1
24062 | 60276 Rewainer—Sight Glass i 24417 59308
241-63 S00A-6-5 Screw 3
24164 AN96O-8 her 2 204-18 | AN9GO-416
24165 50388 crpw 2 24419 SB761
24166 | 63406 A Pump Coved 1
24167 | 59314 A Pump. 1 24420 | 58739
24168 | 503-6:6. S 3 24421 | 8743
57761 f ar 24422 | S84
995-32-1 Saf s 24423 | 58876
4 61640 Assembly—Lower Oil 1 24424 [ 60564
2421 61639 il Sump 1
2422 61637 afkec—Lower Ol Sump 24k2s)
over 1
2423 61620 ofer—Lower Oil Sump 1 m;ﬁ
2024 | Gordo il Sump. 5
(over Screw i Ay
24429
2025 | 503108 crkw 0 200
2051 63994 rfoflacing Conerol Assembly |1 24
w2 | 6w ade Assembly— 2432
ating Seal Support "
YT T Huce—Rotating 24433
Seal Support 1 243t
2434 63782 i 1 Spring| 16 #
2435 61601 fade—Inner Ball 1 24438 |
236 | 590 pa 133 oA
2437 62140, Distriby
(alve Thrust
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I—Index Plate
—Feather & Reverse

eSS

FIGURE

unis|
s inoex | pagr NOMENCLATURE PER
NUMBER | NUmeeR  [1 234 ASSY |
2455 | ouass lik: 1
24456 | Giss Bushine—Calibrating Pin
Eccentric 1

24857 | G1ass Pin—Calibrating 1
24658 | Guoat Sprine—Calibrating Pin | 1
24459 | Grazo Washer—Calibraring Pin | 1
24460 | 60940 Clip—Calibrating Pin 1
2a561 | s0388 S| 1
20462 | 62088 iring Harmess

Phd Cover 1
24463 | 62573 Viring Harness Pad| 1
24464 | 031022 St i
24465 | 62015 Pad Cover 1
23466 | G362 iliary Pad i
24467 | s03-416.10 Strdo i
24468 | 59202 Transmitier

Phd Cover 1
24460 | 50386 Pad '
24470 | 62950 (Chler Assembly—Pitch

Limit Pad 1
24471 | 62014 anteol

sbippore




NUMERICAL PARTS LIST

SECTION X

1Y CLASSIFICATION | FGURE | TOTAL PROPERTY CLASSIFICATION
i PARY £INDEX | QUAN: T L
NAVY. BRITISH | numper | numeer | miry NAVY | ARMY [ BRITISH
d013 | 125 [ AS9260A | 22313 i 1251
4013 | a5k | AS93GoA | 2220 1 1251
013 [ a2sp | SK7226 | 26144 1 1351
dots | aask | oso7ss | 2382 4
4013 | sk | sizm ar
a3 | oazst | s 2313 i
4013 | ozt | oswerz [ 2252 1
24433 1
doi3 | gL | osam0 | 2413 1
4013 | a2sL | osa00 | 2436 155
403 | 12sL | 56533 | 2383 ar
40 | 2L | sess | 23647 4
doi3 | oizsp | sjees | o22as 1
403 | 1zsL | ososz | 2246 1
q03 | azsL | smoz | 278 1
403 | sk | s;ase | 22214 4
dons | azsL | s | 2365 8
doy | L | s7i6r ar
dois | azsL | smms | o235 2
do13 | sk | s | 235 2
doiy | oL | osmoad | 285 128
4013 | sl | oseodi | 22213 4
4013 | a2k | ossed2 | 22215 s
4013 | 12sL | seose | 2441 1
4013 | aasL | seoor | 22212 | 736
013 | azsL | oseads | 22209 8
do13 [ 12sL | oseasd | 2337 4
do13 | uasL | se3ss | 2339 8
do13 | nasL | oseseo | 2266 8
d013 [ 1zst | osesed | 2260 8
dous | azsL | ossass | 26m0 8
qo13 | 1L [ ssaes | 2267 8
do3 | 1L | 67 | 2268 8
do13 | wzsp [ seses | 2332 8
qo13 | nase [ swarr | 234 18
d013 | 1asL | se3s7 2 8
3 | sk | ssae2 5
do13 | a2sL | sssiL 2
do13 | L | osssiz 2
013 | kL | s860s P
a0z | orasp | sseod s
o1y | masL | sse0s 277 ac
qo1s | masL | sseos | 2276 i
dons | owst | ossaer | 2269 8
a3 [ sk | ossest | 22612 8
do1s | wask | 58730 244:20 t
dqo1s | aasL | seaz | 2dk2l 1
qo1s | owasL [ osemea | 2dk22 it
qoia | aasL | sszeo | 24130 '
A1 1251 SHT6L 24419 1
dor3 | aasL | oss7er | 247 1
qo3 | aas | osszio | 24136 |
qoia | oaasL [ ssazn | 24138 1
dona | azst | ose7r2 | 24139 :




Section

X

Numerical Parts List

US.
NAVY.

PROPERTY CLASSIFICATION

Us.
ARMY | BRITISH

PaRY
NUMEER

ToTAL
QuaN.|
Ty

ice Manual No. 150

PROPES

US.
NAVY

FIGURE
& INDEX
NUMBER

TOTAL
QuAN|

Ty

4013 | L
4013 | 1251
4013 {1251
4013 | 1250
4013 | 1250
q013 | 1L
4013 [ 1250
4013 | 251
4013 [ 2L
4013 | 1251
4013 | 1281
4013 | 2L

59287
59288
59292
59208
59305
59314

59696

2239

1
1
1
1
3
1
1
1
1
1
1
3
1
1
1
i
1
1
1
1
1
1
1
1
8
5
2

1
1
1
4
1
1
1
1
1
1
1
4
1
8
1
1
1
1
1
4
1
1
1
1
1
1
8
4
1
1
1

2392

24140

24426
24424
244.27
2442

23622

1
1
1
i
5
1
1
L
1
1
1
3
1
1
2
i
1
2
1
i
1
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PROPERTY CIASSIFICATION Fiouse | toraL T classincanion FIGURE  [ToTAL
2 T s, Parr | ainoex |auan. Ts. [ T e
NAVY | ARMY [BRITISH| Numees | numser | Ty ARMY [BRITISH| mumser | nuwsen | mirv
o3 | oL | coss | 2ase ' o | s | emws | 2 s
013 | AL | Gaos | 2eds 1 a3 | st | qw | 2251 i
i aons | amst | euoy ' s [ oose | essy | 2250 i
o3 | st | esano 1 a3 | msc | emor | 2253 i
o3 | st | enan 1 o3 | st | sz 1
w3 | st | eans i 03 | st | G 1
o | s | e 1 o5 | aase [ enos i
o | sl | e 1 a3 | st | emos i
013 | amsL [ ezod 1 a3 | 1L | 6w 1
i 413 | asL | 6ad06 i s | oast | csos 2
: 4oy |zt | eanad 1 do3 | ast | e 2
do1s | st | svm 16 w3 | st | oo i
dons | aasL | ewes 16 w03 | 1L | a0 i
# oo o 1 s | st | eams i
1 s 1 S
5 do13 | 1L | ewms 1 o | e e .
m Bl o : a5 | 1zt | oesas i
sl e Ve : 4013 | 12sL [aCisBraéB ¢
son3 | st | Gxos i 013 | 1as [acismiaon 4
i SECTION XiI

) STANDARD PARTS LIST

1
FIGURE | ToTAL FiGURE | TOTAL
2noex | qua- PaRT &inoex | auan,

k NOMENCLATURE | Numeer | miry NUMEER NOMENCLATURE | Numseg | Ty

Screw 2437 | 12 503.6:6. Serew 24168 s
Nt 2586 4 50386 Screw 2454 2
Nut 3313 | 16 S0384 Screw 239.22 3
Nut 23320 | ar 241.65 .
Nut 23925 4 24461 1
2449 5 503106 Screw 24452 i
Nut 2397 7 503108 Screw 2425 10
24021 6 5031022 | Serew 24464 4
20156 | 10 50341610 | Screw 244.67 4
24431 3 ANDOO-16 | Gasket 23315 i
Pin—Cotter 2258 i AN93SBIG | Washer 2285 1
Pin—Coteer  © 22517 2 AN9GO-6 Washer 23141 2
24314 2 ANGOS Washer 23164 2
Pifi—=Conter. 22223 L AN960-10 Washer 239-6 4
2255 i 24020 6
23619 4 24155 8
Pin—Corser 2710 1 26450 | 12
B, 2 AN9GO-416 | Washer 23927 1
23310 1 24418 8
sl ! ANDGOS16 | Washer 2836 | 12
Hen 2 2319 | ar
R 5 AN9TO3 Washer
24450 i 995321 Wire—Safery 5
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