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ELECTRIC FEATHER]NG CONTROL '

Murray C. Beebe, Jr., Glastonbury, Conn., as-
signor to United Aircraft Corporation, East
Hartford, Conn., a corporatior of Delaware

Application November 18, 1939, Serial No. 304,780
i1 Claims. (CL 176—163)

This invention relates to improvements in con-
trols for controllable-pitch propellers and has
particular reference to an improved control for
a feathering type controligble~-pitch propeller.

An object of the invention resides in the pro-
vision of an improved control for the pitch chang-
ing mechanism of a feathering type propeller ef-
fective to discontinue operation of the pitch
changing mechanism when the propeller has
reached a feathered condition but which may be
manually actuated to continue operation of the
piteh changing mechanism after the feathered
condition has been reached to return the pro-
peller blade from the feathered condition to the
operative range of propeller pitch angles.

A further object resides in the provision of a
propeller feathering and unfeathering pump con-
- trol of the character indicated which may oper-
. ate to discontinue operation of a propeller
feathering pump when the featheréd condifion
of the propeller has been reached and also when
the propeller has been returned from its feathered
condition to its operative range of pitch angles.

further medified form of feathering and un-
feathering control for a feathering type con-
trollable~pitch propeller.

Referring to the drawings in detail, and par-
ticularly to Fig. 2, the numeral {6 generally indi-
cates a& propeller driving engine from which
projects & propeller drive shaft {2 carrying a
controilable-pitch propeller, generally indicated

" at 14. The engine has been indicated by & frag-
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mentary portion only &5 it may be any one of
various types well known to the prior art, and
the propeller has been diagrammatically illus-
trated for the purpose of aiding the description
of the control apparatus constituting the sub-

" ject matter of the invention. For a more detailed

. description of a suitable type of propeller refer-
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Other objects and advantages will be more par- -

ticularly pointed. out hereinafter or will become
apparent as the description proceeds.

In the accompanying drawings, in which like
reference numerals are used to designate similar

matically illustrated in three slightly different
forms a suitable embodiment for the purpose of
disclosing the invention. The drawings, however,
~are for the purpose of illustration only and are

- parts throughout, there is somewhat diagram- .
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not to be taken as limiting the scope of the in- -

vention as it will be apparent to those skilled in

the art that various changes may be made in the

illustrated arrangements without in any way ex-
ceeding the scope of the invention.

In the drawings, N

Fig. 1 is a somewhat diagrammatic illustration
of one form of control for a controllable-pitch
feathering type propeller.

Fig. 2 is a somewhat diagrammatic view of a

controllable-pitch feathering type propeller and
constitutes a continuation of the combination
shown in Fig. 1. - _ :
' Pig. 3 is a sectional view of the propeller fluid
distributing valve of the propeller shown in Fig. 2
and shows the valve in a differeat operative posi-
tion from the position illustrated in Fig. 2.

Fig. 4 is a diagrammatic {llustration of a some-
what modified form of a feathering and un-
feathering control for a feathering type control-
" lable-pitch propeller, and
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ence may be had to United States Patent No.
2,280,714, granted April 21, 1942, by Erle Martin
for Feathering propeller control, and assigned to
the assignee of this application.

In general, such a propeller may have a.plu-
rality of movably mounted blades, one of which
is indicated at 16, supported in a hub structure
t8 mounted on the drive shaft 12. The blades are
operatively connected by suitable means, such as
the gear elements 20 and 22, with & hydraulic
blade turning mechanism generally indicated at .
24 and including a fixed cam 26, & movable cam
28 carrying the gear 22, and a piston 30 re-
ciprocable in a domed cylinder 32 and carrying
cam followers, as indicated at 34, to rotate the
rotatable cam 28 relative to the fixed cam 26
upon reciprocation of the piston in the cylinder
32. The piston acts under the influence of & pre-
ponderance of hydraulic forces or of hydraulic
and centrifugal forces acting on one side or the
other t::veof to move the cam followers 34

- through iae cam slots, as indicated at 36 and
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38, to rotate the movable cam member 28 and
thereby rotate the propeller blade I6 in & pitch
changing direction by reason of the inter-engage-
ment of the gear elements 20 and 22,

The propeller has a constant speed range of
plteh angles in which it is under the control of
the speed responsive governor 49, and also has a
feathered position in which the blades are turned
to a position substantially parallel to the axis of
the shaft {2, to which position the blades are

brought by the action of the mctor driven feather-

Fig. 5 is a diagrammatic iuusfration of a stilli 55

ing pump 42. The pump 42 is also operative to
return the propeller from the feathered posi-
tion to the governor controlled range of pitch
angles in a manner which will presently appear.

For the governor controlled operation, hy-
draulic fluld may be supplied from the engine
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lubricating on pump “ to the governor 40 where
its pressure may, if desired, be increased by a
booster pump 48 in & manner well known to the
art and particularly illustrated and described in

United States Patent No. 2,204,640, issued June’

18, 1940, to Elmer E. Woodward:
From the governor intake or from the outlet

of the hooster pump 48, the oil is supplled to &

governor actuated valve which may also be of
the construction particularly set forth in the
United States Patent 2,204,640 referred to above.
_ The governor valve is hydraulically connected
by a suitable conduit 48 with an oil collector ring
50 which leads oil from the booster pump 48
through a plug 52 to the interior of the propeller
drive shaft |2 from which it is conducted through
the distributing valve, generally indicated at 84,
to the cylinder 32 of the pitch changing mech-
anism. ‘The governor valve is provided with a
drain which may extend through the hollow gov-

ernor drive shaft 58, as is particularly shown in-

the United States Patent 2,204,640 referred to
. above, 50 that the governor actuated valve is op-
erative to connect the interior of the drive shaft
{2 ahead of the plug 82 with hydraulic fluid under
& pressure regulated by the governor or booster
pump relief valve 58, or with drain through the
shaft §6, depending upon the engine speed change
demands of the speed responsive governor 40.
This action of the governor valve operates to con-
nect the space to the left of the piston 30, as
viewed in Fig. 2, with pressure or with drain
through the conduit 60, the valve 54, the interior
of the shaft 12, the plug 82, the collector ring 50
and the conduit 48, When subjected to fluid
pressures not greater than the pressure of the

output of the booster pump 48, the distributing

valve 84 retains substantially the operative posi-
tion shown in Fig. 2 in which it connects the in-
terior of the propeller shaft 12 with the space at
the inner or pitch increasing sidé of the piston
30 through: the passages 66 and 62 and the an-
nular groove 84 provided in the slidable valve
stem €86.

The space within the cylinder 32 at fhe outer
or pitch decreasing side of the piston 36 is con-
nected-at all times during governor controlled
operation with the engine lubricating system

through the conduit 68 extending concentrically -

through the shaft {2 and plug 52, the passages
70 and 12 and the annular groove 14 in the slid-
able valve stem 66. Since the lubricating oil
pump 44 operates whenever the engine is oper-
ating there will always be fluid pressure acting
upon the outer or pitch reducing side of the pis-
ton 30 whenever the engine and propeller are
operating under power. As the governor oil pres-
sure as maintained by the relief valve 88 is high-
er than pressure of the engine lubricating oil as
maintained by the pressure relief valve 18, when
the governor actuated valve is operated to con-
nect the space at the inner side of the piston 38
with the booster pump 46 the greater pressure
produced by this pump acting on the pitch in-
creasing side of the piston 30 will move the piston

to increase the pitch of the propeller. - When the

governor actuated valve is positioned to connect
the space at the inner or pitch increasing side of
the piston 30 with drain, however; the pressure
of the engine lubricating oil on the outer or pitch
decreasing side of the piston will assist the action
of centrifugal force acting on the prepeller
blades to move the piston in a pitch decreasing

direction to turn the blades to a lower pitch.

position, all as particularly set forth In United
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- Btates Patent No. 2,280,714, referred to above.

The governor may be manually adjusted to
set any selected speed, within its operative range,
for the engine propeller combination by suitable
means, such as the manual control 68 which
turns the pulley 10 to change the loading on the
governor speeder spring in the manner clearly
set forth in the United States Pa.tent 2,204,640

. referred to above.

The spring 144 of the distrlbutor valve B4 ex-
erts a force on the plunger 66 of the distributor
valve such that the plunger does not materially
change its position during governor controlled
operation or during the feathering operation
of the propeller, but moves to change the fluid
connection to the pitch changing motor for un-
feathering operation of the motor, the position
of this valve for the unfeathering operation
being particularly illustrated in Fig. 3.

In the form of control diagrammatically illus-
trated in Fig. 1, the feathering and unfeathering
operations of the propeller are instigated by a
manually controllable lever 18. 'This lever simul-
taneously controls a fluid valve, generally Indi-
cated at 88, and an electric switch, generally -
indicated at 82, and is movable in one direction
to swing the propeller to its feathered condition

"and in the other direction to return the pro-

peller from its feathered condition to the con-
stant speed control range of governor pitch
angles.

- Assuming that it is desired'to change the pro-
peller from the constant speed control range to a
feathered condition, the lever 18 is moved up-
wardly, as shown in PFig. 1, to connect the con-
duit 84 leading from the outlet of the pump 42
with the channel 86 leading from the valve 80
through the check valve 88 to the conduit 80
which leads to a cylindrical aperture 92 formed
in the governor 40 or some.convenient part of the
propeller driving engine and connected with the
conduit 48. Within the bore 82 there is a check
valve generally indicated at 94 having a slidable
plunger 86 urged upwardly by a compression
spring 98. The outlet from the governor actu- .
ated valve is connected with the valve chamber
92 through & suitable passage {00. The construc-
tion and operation of the valve 94 is particularly .

illustrated and described in United States Patent -

No, 2,174,717 for Multiposltion controllable pitch
propellers; issued October 3, 1939, to Frank W.
Caldwell et al, It is believed sufficient for the
purpose of this disclosure to state that when the
fluid pressure in the conduit 90 exceeds the pres- -
sure in the channel 100 the valve plunger 96 is
forced downwardly to connect the channel 90

" ‘with the channel 48 and simultaneously block -
" the channel 100 from the channels 80 and 48 so
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that the high pressure fluid used for feathering
the propelier will not feed back through the gov-
ernor and the booster pump 46. When the pres-
sure in the conduit 90 is relieved the gpring 98 will
force the plunger 96 upwardly to again connect

. the channel 100 with the conduit 48 to thereby

85

restore the propeller to the governor control. ‘

. When' the lever 18 is moved upwaidly to con-
nect the feathering pump outlet 84 with the con-
duit 90 it simultaneously closes the switch 82 as

. the rounded protuberance 102 on the lever moves

70
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past the rounded head (04 of the switch stem.
When the switch 82 is closed a circuit is estab-

-lished from the battery 106 through the solenoid

188, the solenoid 110, the switch 82, and the pres-
sure responsive switches 112 and {14 to the ground
116, the opposite side of the battery being



.

by energizing the motor

2,388,978

grounded at {18 to provide 2 complete circuit.

Energization of the solenoid 108 closes the relay .

switch (20 against the force of the spring 122 and
energizes the feathering pump motor 124 so that
the feathering pump 42 is put into operation.
Energization of the solenoid {10 maintains the
switch 82 closed against the Iorce of the spring
§26.

With the pump motor i24 energized the pump
42 withdraws hydraulic fluid from the reservoir
or tank {28 through the pump inlet 130 and forces
the fluid through the channels 84, 86 and the
valve 88 into the conduif 80 wherein the fluid acts
to force the valve plunger 96 downwardly and flow
into the conduit 48 leading to the collector ring
§0 and the pitch changing motor 24 through the
interlor of the drive shaft {2 and the distributor
valve 54. The fluid flows from the distributor
valve 54 through the channel 89 to the pitch in-
creasing side of the piston 30 and moves this pis-
ton to its limiting position in the outer end of the
cylinder 32 incidentally rotating the blades 16 to
their feathered position. As soon as the blades
have reached their feathered position and the pis-
ton has reached its limiting position so that fur-

53
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ther flow of fluid to the pitch changing motor is -

stopped a rapid increase in the pressure of the
fluid in the line between the pump 42 and the
pitch changing motor takes place. The pressure
responsive switch {12 is connected with the chan-
nel 88 through a suitable conduit 132 so that this
pressure increase is applied to the switch 112 to
open the switch. As soon @s the pressure re-
sponsive switch is open the electric circuit above
described is broken and the solenoids 108 and {18
are de-energized. De-energization of the sole-
noid 108 permits the spring 122 to open the
switch 120 and discontinue operation of the motor
128 while de-energization of the solenoid {10 per-
mits the spring 126 to open the switch 82, As
soon as the pump 42 ceases operation the pressure
in the line between this pump and the pitch
changing motor falls off permitting the pressure
responsive switch 112 to close but, as the switch
82 is now open, operation of the pump 42 will not

be resumed and the propeller may be permitted to-

remain in its feathered condition until it is de-
sired to return it to the operative range of pitch
angles.

When it is desired to restore the propeller to op-
eration, the lever 718 is forced downwardly clos-
ing the channel 88 and simultaneously connecting
the channel 84 with the channel {34 which con-

neécts with the conduit 90 around the check valve -

88 which prevents the. application of the un-
feathering fluid pressure to the switch 112, This

‘downward movement of the lever 18 closes the

switch 82 and starts operation of the pump 42
{24 1 the manner de-
scribed 'above. The pump 42 will continue opera-
tion building up a ufficient pressure to move the
propeller blades out of their feathered position.
As soon as the blades come out of their feathered
position the propeller will begin to windmill due
to the action of air forces thereon and will rotate
the propeller driving engine and drive the pump
46. As soon as the pumnvp 46 begins to operate at
a reasonable speed it builds up hydraulic pressure
in the channel 100 and causes hydraulic fluld {o
flow through the ports 136 in the hollow valve
member 96 and through the conduit 138 to the
pressure responsive switch 114, This switch op-
erates at a relatively low pressure, for example
two hundred pounds per sgquare inch, to break
the electric circuit energiziug the solenoid 188
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thereby pérmitting the spring 122 to open the
switch i20 and de-energize the motor 124, When
the pump 42 has ceased operation the fluid pres-
sure in the conduit 98 will be relieved and the
spring 98 will move the valve member 86 upwardly
to connect the channel 100 with the conduit 48
and restore the propeller to the control of the
governor 49. Since the solenoid {18 will also have
been de-energized and the switch 82 opened by .
the spring {26 the pump 42 will not resume op-
ergtion until the lever 78 is again operated to
feather the propeller,

In case the propeller should stick in its feath-
ered position or it should be attempted to un-
feather the propeller when the connected engine
is not capable of rotation, the relief valve 140
will open o connect the outlet of the pump 42
with the inlet thereof through the channel {42 .
to prevent the pump building up a fluid pres-
sure which might endanger the control system.

It will be noted that when the unfeathering
pressure is applied to the distributor valve 54 the
valve plunger 66 will be moved against the force
of the spring {44 to the position shown in Fig. 3
in which the channel 108 is connected through
the branch {46 and annular groove (48 in the
stem 66, with the channel 80 leading to the pitch
increasing side of the piston 30, and thé chan-
nel 62 is connected through the annular groove
64 in the stem 66 with the channel 12 leading to
the pitch decreasing side of the piston 30, to
apply the hydraulic pressure to the pitch decreas-
ing side of the piston while simultaneously con-
necting the pitch increasing side with the engine
lubricating system so that any fiuid trapped on
this side of the piston may vent through the
pressure relief valve 76.

In the form of invention shown in Fig. 3, a
safety valve 150 may be incorporated in the
distributing valve 54 in order to relieve the fluid
pressure in the outer end of the cylinder 32
before such pressures reach a dangerous value.

In the form of the invention shown in Fig. 4
the wiring system hag been slightly rearranged
and the hydraulic valve 80 omitted. In this
arrangement the ground {16 is applied to the
pressure responsive switch {14 only and the switch
112 has an independent ground connection 152.
The manually operable lever 154 has a neutral
position, as illustrated, to which it is urged by
the opposed compression springs 156 and 158
and carries two opposed switch elements (60
and 162 which cooperate with a single relatively

~ fxed switch element {64 disposed between them. '

The lever is also operatively associated with two

‘electro-magnets 166 and i88 for holding it 1n

. either one of its operative positions.

60
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With the arrangement shown in Fig. 4, when
it is desired to feather the propeller the lever
or button i54 is pushed inwardly until the ele-
ment {60 contacts the element 164. An electric
circuit will then be completed from the ground
118 to the battery 108,  the solenoid -108, the

5 switch elements (64 and 160, the solenoid 188,

the pressure responsive switch (12 to the ground
{62. Energization of the solenoid 108 will close
the switch 126 and energize the motor {24 to
operate the feathering pump .42.  Energization
of the solenoid 168 will hold the lever 154 in
position with the contacts 160 and 184 closed.

-The pump will then operate to displace the valve

clement 96 and supply high pressure fluid to
the pitch Increasing side of the propeller pitch
changing motor in the manner described above




.
" in connection with-Fig. 1. As soon as the pro-
peller has reached its feathered condition, the
pressure surge in the line between the pump 42
and the pitch changing motor will operate the
pressure responsive switch ‘112 to break the cir-
cuit between the ground 118 and the ground con-
nection 152 thereby de-energizing the solenoids
108 and 168.  When the solenoid 108 is de-ener-
gized the spring 122 will open the switch 120
and discontinue operation of the feathering pump

10

42 in the manner described above and when the -

solenoid 168 is de-energized the spring 156 will

_ return the lever {54 to the neutral position illus-.

trated breaking the contact between the switch
elements 160 and (64. The propeller will then
be left in its feathered condition and the pres-
sure in the pitch changing motor and the

line between this motor and the pump 42 will be

relieved through the pump 42.

When it is desired to return the propeller to’

the operative or governor controlled range of
pitch angles, the lever or button 154 is pulled out-
wardly to bring the element 162 in contact with

the switch element 164, The solenoids 108 and -

166 are then energized and the current flows
from the battery 106 through the solenoid 108,
the solenoidd 166 and the pressure responsive

switch 114 to the ground connection |f6 thus

~ completing the circuit between the ground con-
- nections 18 and {i6. The solenoid 108 closes
- the switch 120 and puts the pump 42 into oper-
ation and the solenoid 168 maintains the switch
elements 164 and {62 closed until the propeller
has been unfeathered.. As soon as the propeller
starts rotating, at sufficient speed to operate the
pump 4§ and build up pressure from this pump
in the line 138, in the manner described above,
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the propeller reacheg its feathered pos!tlon and
the travel of the piston 39 ceases the conse-
quent pressure surge in the line between the
pump 42 and the propeller pitch changing motor
will operate the pressure responsive switch 12
to interrupt. the eircuit including the solenoid
176. This de-energization of the solenoid 116 -
will permit the spring §12 to move the lever
410 and open the switch |74 which will in turn
de-energize the solenoid 108 thereby permitting
the spring 122 to open the switch 120 and de-
energize the motor 124. If it is now desired to -
return the propeller from the feathered con-
dition to the operative or govemor controlled
range of pitch angles the lever (70 is again
pushed in to close the switch (14 to resume op-
eration of the high pressure pump 42." Since it

_requires a higher pressure to unfeather the pro-

peller than to bring the propeller to its feath-
ered condition the pressure responsive -switch
ti2 would operate to break the circuit- of the
solenoid {16 before the propeller moves from the
feathered condition and it is, therefore, neces-
sary to manually hold the member {70 in posi-
tion to maintain the switch. 114 closed until the
propeller comes out of feather and under the
influence of aerodynamic forces. As soon as the
propeller has returned to the operative or gov- -
ernor controlled range of pitch dngles the mem-
ber 170 will be released to discontlnue opera-

" tion of the pump 42 as otherwise the propeller

35

the pressure responsive switch 114 operates to ‘

break the above described circuit and de-energize
the solenoids 108 and {66. When the solenoid
108 is de-energized, the switch 120 is opened by
the spring 122 to discontinue operation of the
feathering pump and when the solenoid 168 is de-
energized the spring 168 returns the lever (54
to the neutral position illustrated, in which the
switch elements 160 and 182 are both out of con-
- tact with the switch element (64. The pump
42 will then remain inoperative and the control
of the propeller pitch will be taken up by the
governor 40.

In the arrangement shown in Fig. 5 the hy-
draulic valve 80 and the pressure responsive

40

- switch 114 are both omitted providing a slightly

different. method of operation but one which is
entirely satistactory for certain installations. In
this arrangement the manually controlled lever
or button 170 is urged outwardly by a spring 172
to open the switch 174 and is retained in switch
closing position by a solenoid 178.

If it is desired to feather the propeller with

- the control mechanism {llustrated in Pig. 5 the

button 170 is pushed inwardly until the switch
174 is closed. The current will then flow from
the battery 108 through the switch (74 and
through the solenoid 188 to the solenoid ground
-connection {78 and will also flow by a parallel
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circuijt through the solenoid 178 and the pressure: -

-responsive switch 112 to the ground connection:

118, the opposite side of the battery having a
ground connection 118 as described above. En-
ergization of the solenoid 108 will close the
switch 120 and operate the pump motor (24 in
the manner described above and energization of
‘the solenoid 176 will maintain the switch 17

closed during the feathering operation. Whe:

would be moved to and retained in its nmitlng
low pitch condition. .

The pump 42 and motor 124 will ordinarily
be constructed as a unitary electric pump de-
vice and may be disposed in any convenient
location in the aircraft and may also be utilized
to furnish hydraulic fluid. under pressure for
other purposes such as opera.tlng wing flaps and -
retractable landing gear mechanism of the alr-
plane. The governor control 88 and switch con=
trol 18, 114 or 110, are disposed in locations
easily accessible to the pllot or flight engineer,
for example, on the instrument pane] of the alr-'
plane.

While a particular arrangement of & propeller

feathering and unfeathering control has been:
hereinabove described.and somewhat diagram-
matically illustrated in three slightly different
forms, it is to be understood that the invention
is not limited to the particular arrangements
so illustrated and described, but that such
changes in the size, shape and arrangement of
the various parts may be resorted to as come
within the scope of the sub-joined claims. -
- Having now ‘described the invention 8o that
others skilled in the art may clearly understand
the same, what it s desired to secure by Letters
Patent is as follows: *

1. In a control for & feathering - type con-
trollable-pitch propeller, & power driven pump
for feathering and unfeathering said propeller,
manually operable means for controlling the
operation of said punmip driving means, means
operative to discontinue operation of said pump
driving means when said propeller has reached
its feathered condition, said manually operable
means being operable to resume operation of
sajd pump driving means after the propeller
bas reached its feathered condition to return
the propeller to. its operative range of pitch an-
gles, and means operative to again discontinue
operation of said pump driving means when.
said propeller has been returned from its fea.th-

ered condition. .
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2. In a control for a feathering type con-
trollable-pitch propeller, & fiuid pressure pump
for feathering and unfeathering said propeller,
electric motor means for driving said pump, &
manusally operable switch for controlling the op-
eration of said pump driving means, & first pres-
sure operated switch for discontinuing operation
of said pump driving means when said propeller
has reached its feathered condition, and a sec-
ond pressure operated switch for discontinuing
operation of said pump driving means when said
propeller is returned from its feathered condi-
tien to its operative range of pitch angles.

3. In a control for a feathering type control-
lable-pitch propeller, a fluid pressure pump for
feathering and unfeathering said propeller, an
electric motor drivingly connected with said
pump, s relay switch for controlling the motor,
a spring for opening and a solenoid for clos-
ing said swiich, a manually operable switch

10
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for controlling the solenoid circuit, a spring for -

opening said manually operable switch and a
second solenoid in said solenoid circuit for main-
taining said manually operable switch -closed,
and two fluid pressure responsive switches in
said solenoid circuit one of which acts to break
said solenoid circuit when the propeller is fully
feathered and the other of which acts to break
said solenoid circuit when the propeller is un-
feathered. .

4. In a control for a feathering type control-
lable~pitch propeller, a fluid presure pump for
feathering and unfeathering said propeller, an
electric motor drivingly connected with said
‘pump, a relay switch for controlling the motor
circuit, a spring for opening and a solenoid for
closing said switch, a manualily operable switch
for controlling the solenoid circuit, a spring for
opening said manually operable switch and a
second solenoid in said solenoid circuit for main-
taining said manually operable switch closed, two
fluid pressure responsive switches in said solenoid
circuit one of which is operatively connected with
the outlet of said pump and acts to break said
solenoid circuit when the fluid pressure in said
pump outlet exceeds a propeller feathering value
and the other-of which acts to break said sole-
noid circuit when the propeller is unfeathered,
and a fluid valve operatively associated with said

manually operable switch to disconnect said one-

Pressure responsive switch from said pump out-
let when said manually operable switch 1s actu~
ated to unfeather said propeller.

5. In g control for a feathering type control--

lable-pitch propeller having a fluid pump and a
governor for controlling the pitch thereof in the
operative range of pitch angles, a feathering and
. unfeathering pump, a motor therefor, a relay
switch for controlling the operation-of said feath-
ering and unfeathering pump motor, a spring for
opening and a. solenoid for closing said relay
. switch, a manually operable switch in the sole-
noid circuit, & spring for opening said manually

operable switch and a solenoid controlled by said-

manually operable switch for maintaining the
same closed, and a pair of fluid pressure respon-
sive switches in sald solenoid circuit one of which
~ is operatively connected with the outlet of said
feathering and unfeathering pump to break said
solenoid circuit when the fluid pressure in said
pump outlet exceeds a feathering pressure and
the other of which is connected with the outle$
of said governor to break sald solenoid circuit
upon a resumption of control function by sald
governor when said propeller is unfeathered.
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6. The arrangement as set forth in claim 5 in~
cluding a fluid valve operated in conjunction with
said manually operable switch to disconnect said
one pressure responsive switch from said pump
outlet when said manually operable switch is ac-
tuated to unfeather the propeller.

7. In a conirol for g feathering type controi-
lable-pitch propeller, a pump for feathering and
unfeathering said propeller, a motor therefor, a
solenoid operated switch for controlling said pump
motor, & manually actuated switch for closing
the circuit for said sclencid, a second solenoid

- in said circuit for maintaining said manually

actuated switch closed, a pressure actuated switcn
in said circuit for releasing said manually gctu-
ated switch when said motor driven pump de-
velops a hydraulic pressure sufficient to feather
said propeller to interrupf said circuit -and dis-
continte operation of said pump motor, said man-
ually actuatable switch being manually operable
to reclose said circuit and continue operation of
the pump motor to unfeather said propeller.

8. In a control for a feathering type control-
lable-pitch propeller, & pump for feathering and
unfeathering said propeller, & motor theretor, &
manually actuatable switch, a spring urging said
switch to open position, a solenoid for maintain-
ing said switch closed when said solenoid is ener~
gized, a circuit for said solenoid including said
manually actuatable switch and a pressure ac-
tuated switch in series, said pressure actuated
switch being effective to interrupt said solenoid
circuit and open said manually actuatable switch
when said pump develops & hydraulic pressure
sufficient to feather said propeller, a relay switcia
for controlling said motor, g spring urging said
relay switch to open posmon a second solenoid

in said circuit for closing said relay switch to en-

ergize said pump motor, whereby opération of said
motor may be initiated by closing said manually
actuatable switch, continued by said first sole-
noid, discontinued by said pressure operative
switch and resumed by reclosing said manually
actuatable switch.

9. In combination with a confrollable-pitch
propeller having s governor controlled range of
pitch adjustment and a blade feathering position
outside of said governor controlled range, & gov-.
ernor, a source of hydraulic fluid at a first pres-
sure for changing the propeller pitch within said
governor controlled range, a motor driven pump
for supplying hydrauic fluid at a second pressure
higher than said first pressure to feather said
propeller and for supplying hydraulic fluid at a
third pressure higher than said second pressure
to unfeather said propeller, and a source of power
for said pump driving motor, a switch between
sald source of power and said motor, & spring
urging said switch to.open position, a solenoid
for closing said switch, a circuit for energing said
solenoid, a manually actuatable switch in said
circuit, & spring for urging said manually actuat-

 able switch-to open position, a second solenoid
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in said circuit for maintaining said manually ac-
tuatable switch closed to continue operation of
said pump, and a pressure actuated switch in said
circuit operative to interrupt said circuit and
thereby discontinue operation of said pump when
the fluid pressure developed by said pump reaches
said second pressure, said manually actuatabie
switch being effective when reclosed to resume
operation of said pump to develop said third pres-
sure.

10. In combination with a controllable-pitch
propeller having movably mounted blades and
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pitch changing means operative to move sald
blades to a feathered position, a pump for supply-
ing hydraulic fluid under pressure to said pitch
changing means for feathering and unfeathering
said propeller, & motor for driving said pump, a
fluid pressure operated reversing valve automati-
cally operative to apply the pressure fluid from
said pump to said pitch changing means in a
manner to unfeather said propeller upon con-
tinuation of pump operation after the propeller

has been brought to a feathered condition, man- -

ually operable means for controlling sald pump
motor, and means operated automatically by the
increase in pressure of sald pressure filuid when
said propeller reaches a feathered condition to
discontinue operation of said pump when said
feathered condition is reached, said manually op-
erable means being operative upon manual ac-
tuation thereof with said propeller in feathered
position to resume operation of said pump to
unfeather said propeller.

11, In a control for a feathering-type control-
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lable-pitch propeller, 8 fluld pressure pump for
feathering and unfeathering said propeller, an
electric motor drivingly connected with said
pump, a relay switch for controlling said motor, -
a spring for opening and a solenoid for closing
said switch, a manually operable switch for con-
trolling the solenoid circuit, a spring for opening

- said manually operable switch and g second sole-
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noid in said solenoid circuit for maintaining said
manually operable switch closed, and a fluid pres-
sure responsive switch in said solenoid circuit
automatically actuated by the rise in said fluid
pressure when said propeller reaches its fully
feathered position to interrupt said solenoid cir-

‘euit and discontinue operation of said pump, said

manually operable switch being operative upon
manual closing thereof with the propeller in
feathered condition to resume operation of said-
pump to unfeather said propeller. .

MURRAY C. BEEBE, Jr.



