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10 Claims. (C. 170-163) 
This invention relates to an improved control 

for a feathering-type controllable-pitch propeller 
and has particular reference to an improved con 
trol for a hydraulically actuated propeller of the 
character indicated. - 
An object of the invention resides in the provi 

sion in an improved control of the character in 
dicated, having an engine driven pump for sup 
plying hydraulic fluid under pressure to the pitch 
changing mechanism of the propeller and a mo 
tor driven high pressure pump for supplying hy 
draulic fluid under manual control to the pitch 
changing mechanism to turn the propelier blades 
to their feathered condition and return them from the feathered condition to an operative 
range of pitch angles, of an arrangement for uti 
lizing both pumps to move the propeller blades 
toward and away from the feathered position. 
A further object resides in an improved con 

trol for a feathering-type hydro-controllable pro 
peller having an engine driven pump and amo 
tor driven high pressure feathering pumpin which 
the size and weight of the high pressure pump 
is materially reduced by using the engine driven 
pump to assist the high pressure pump in turn 
ing the propeller blades into and out of the feath 
ered position. . 
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 
parts throughout, there is illustrated a suitable 
mechanical arrangement for the purpose of dis 
closing the invention. The drawings, however, 
are for the purpose of illustration only and are 
not to be taken as limiting or restricting the in 
vention as it will be apparent to those skilled in 
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Speed operation by an engine driven governor, 
generally indicated at f6, which governor may 
be conveniently mounted on a base which con 
stitutes a multiple valve casing, as generally in 
dicated at 8. Hydraulic fluid may be supplied 
to the propeller pitch changing mechanism 
through the control unit including the governor. 
6 and valve case 18 from the engine lubricating 

oil pump 20 by means of branch conduit or chan 
nel 22 leading off of the engine lubricating oil 
supply line 24. The pressure developed by the 
pump 20 is regulated by a pressure relief valve 
26 draining to an oil reservoir or sump 28 and, 
as the pressure required for engine lubrication is 
tisually lower than the pressure necessary to pro 
vide efficient propeller control, a second engine 
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driven pump is provided for boosting the pres-- 
'sure of the oil supplied to the propeller pitch 
changing mechanism. Such a pump is illustrated 
in Fig. 2 and generally indicated at 30, being 
mounted on and driven by the governor drive shaft 
32 which shaft is driven from the engine through 
a drive including the gear 34. 
For feathering and unfeathering the propeller 

there is provided a high pressure pump 36 the 
inlet of which is connected with the reservoir. 
or sump 28 and the outlet of which is connected 
through the channel 38 with the valve mecha 

, nism 8 which is in turn connected with the 
30 
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the art that various changes in the illustrated 
construction may be resorted to without in any 
way exceeding the scope of the invention. 

In the drawings, Fig. 1 is a schematic view of 
a feathering-type hydro-controllable propeller 
and a propeller pitch control system, constructed 
according to the invention, applied thereto, and 

Fig. 2 is a detailed sectional view on an en larged scale of the valve and governor unit of 
the improved control mechanism. - 

Referring to the drawings in detail, and par 
ticularly to Fig. 1, the numeral ?o generally in 
dicates a propeller driving engine from which 
projects a propeller drive shaft, generally indi 
cated at 2, carrying a hydro-controllable feath 
ering-type propeller, generally indicated at 14. 
The propeller pitch is controlled for constant 
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propeller pitch changing mechanism. The pump 
36 is driven by a motor 40 energized by a suit 
able source of power, such as the battery 42, and 
controlled by a pressure actuated switch 44 which 
may be of the character illustrated and described 
in my co-pending United States application Ser 
ial No. 304,780, filed November 16, 1939, for Elec 
tric feathering control. The propeller f4 may be 
of the character particularly illustrated and de 
scribed in United States Patent No. 2280,714, is 
sued April 21, 1942, to Erle Martin for Feathering 
propeller control. 
In the arrangement illustrated the propeller 

has a plurality of rotatably mounted blades, one 
of which is indicated at 46, secured in the hub 
member 48 which contains a piston 50 movable in 
a cylinder 52 and cooperating with a Cam mem 
ber 54 which carries a gear 56 meshing with re 
spective gears on the root ends of the propeller 
blades so that reciprocatory movements of the 
piston 50 in the cylinder 52 will cause the blades 
to rotate about their longitudinal axes. Hydrau 
lic fluid is supplied to the pitch changing mecha 
nism through the conduits 58 and 60 which lead 
through an oil transfer bearing 62 to a plug 64 
within the hollow drive shaft 2. From the plug 



2 
64 the hydraulic fluid is led to a distributing valve, 
generally indicated at 66, which valve has two 
operative positions, namely, a position for con 
stant speed control under regulation of the gov 
ernor 6, and for feathering the propeller blades, 
and an unfeathering position, all as particularly 
illustrated and described in United States Pat 
ent No. 2,280,714, referred to above. For con 
stant speed control hydraulic fluid at engine lu 
bricating pressure is led directly from the pump 
28 through the conduit 58 to the interior of the 
plug 64 where a conduit 68 carries it to a portion 
of the valve 66 connected through the conduit 
7 with the space at the pitch reducing end of 
the piston, 50. Hydraulic fluid from the booster 
pump and governor 6 is led through the con 
duit 66, plug 64, a portion of the valve 68 and 
channel 2 to the Space at the pitch increasing 
side of the piston 50. 
With this arrangement, during constant speed 

Operation, oil at engine lubricating pressure is 
continuously applied to the pitch reducing side 
of the piston 50 and oil at an increased pressure 
is applied to the pitch increasing side or the 
Space at this side is connected with drain, under 
the control of the governor 6 to change the 
propeller pitch in a manner to maintain the 
Speed of the the propeller driving engine sub 
stantially constant. 
When it is desired to turn the propeller blades 

to their feathered position the switch is {3, or some 
equivalent device, is actuated to energize the 
motor 3 driving the high pressure pump 35. 
When the high pressure pump is in operation 
hydraulic fluid at an increased pressure is sup 
plied through the line 33 and through a suitable 
valve and channel 68 to the space at the pitch 
increasing side of the piston S3. This pressure 
is sufficient to overconne the increased resistance 
due to a change in the can path, as indicated at 4. 
ié, which acts as a limit stop for the constant 
speed operation of the propeller, and forces the 
pistOn to its extreme pitch increasing position 
which coincides With a feathered condition of 
the propeller blade. 
alent mechanism, is preferably so constructed 
that when the propeller reaches its feathered 
condition the increase in pressure of the hydraulic 
fluid incident to the stopping of the piston 5 in 
its limiting position will trip the switch and de 
energize the motor 40. When it is desired to 
unfeather the propeller the manual switch con 
trol member 76 may be held in to further energize 
the motor 4) and cause the pump 36 to apply a 
Still higher pressure to the valve 6 6. When this 
occurs the Spring 78 will collapse permitting the 
Valve plunger 80 to assume a different position 
in Which position the valve Will direct the high 
pressure fluid through the channel 0 to the 
pitch decreasing side of the piston and will con 
nect the space at the pitch increasing side of the 
piston with the engine lubricating system so that 
oil in this space may escape through the pres 
sure relief valve 26. 
Since the spaces at the opposite sides of the 

piston 50 will contain a relatively large amount 
of fluid when the piston is in the corresponding 
liniting position and since it is desired that the 
pitch changing movements of the blades occur 
in an extremely short time, it has previously 
been found necessary to provide a feathering 
pump of large capacity for handling the required 
amount of fluid in the limited time desired for 
the feathering and unfeathering operation of 
the propeller. This has required the provision 

The switch 48, or equiv 
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2,338,483 
of a relatively large pump and a heavy com 
paratively large power motor which not only 
materially increases the weight of the equip 
ment but also causes a relatively large drain on 
the battery 42 during the feathering and un 
feathering operations. Since, in most cases 
where feathering is necessary or desired, the 
engine will continue to rotate until the blades 
have reached a position very near to their 
feathered condition and will resume rotation 
when the blades are moved a relatively Small 
amount out of their feathered position toward 
the normally operative range of pitch angles, 
the auxiliary or booster pump 30 Will remain in 
operation for the major part of the feathering 
and unfeathering operations and it is a?hong 
the objects of this invention to utilize this op 
eration of the auxiliary engine driven pump to 
assist, in the feathering and unfeathering oper 
ations and to thereby reduce the necessary ca 
pacity of the motor driven feathering pump. 

Referring now to Fig. 2, the branch channel 
82, leading from the line 22 to the valve case 8, 
is connected with the intake of the auxilially 
engine driven pump 30 and the outlet of this 
pump is connected with a pressure chamber 84 
which leads into a, chamber 86 surrounding a 
ported portion of the shaft 32 containing the 
governor operated valve plunger 88. The plung 
er is provided with spaced pistons 9 and 92 
which define the limits of an annular space 
between the plunger and the shaft 32. The pis 
tion 32 cooperates with the port 95 in the shaft 
32 in Such a manner that When the plunger is 
raised by the governor, fluid under pressure 
from the chamber 84 will flow through the port 
94, the annular space, the port 96 and the chan 
nel 93 and past the Valve, generally indicated 
at 38, to the channel 69 to increase the pro 
peller pitch incident, to an increase in engine 
speed, and when the plunger is lowered by the 
governor the fluid inay flow from the pitch in 
creasing portion of the pitch changing mecha 
nism and through the channel 60, valve 66, 
channel 98, aperture 2 in the plunger and the 
hollow interior of the plunger to drain through 
the hollow drive Shaft, 32. - 
The pressure in the chamber 34 is controlled 

by a relief valve 4 which is "urged to its closed 
position by a relatively light Spring 66 and also 
by the pressure of the fluid in the channel 98 
leading to the propellier So that the pressure 
maintained by the relief Valve 304 will always 
be above the pressure required to operate the 
propeller by the amount of the force exerted by 
the spring 86. The fluid pressure is applied to 
the back of the valve through a channel 98 
which is connected with the channel 98 by the 
elongated groove 9 in the plunger 2 of the 
Valve 8 when the valve is in its constant speed 
Operating position which would be the position 
in Which the lower end 4 of the plunger is in 
contact With the valve seat 8 at the lower end 
of the valve bore i8, the valve plunger being 
normally urged to and retained in this lower or 
constant Speed ouerating position by the com 
preSSion Spring 20. The maximum pressure 
permitted by the relief valve 04 is determined 
by the setting of a safety valve. 22 connected 
With the channel 8 and with the lubricating 
Oil Supply channel 82 through a connecting 
channel f24 and this safety valve may be set to 
enable the pump 30 to exert a pressure equal 
to the pressure necessary to return the propeller 
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from its feathered condition to the operative 
range of pitch angles. 
When the feathering pump 36 is operated to 

change the propeller from the constant speed Op 
eration described above to a feathered condition, 
high pressure fluid flowing through the channel 
38 will enter the lower end of the bore 18 and 
act against the ball 26 closing the hollow lower 
end of the plunger f2. As the ball 26 is held 
against its seat in the lower end of the plunger 
by a spring 28 the pressure fluid will raise the 
plunger f2 to the position shown in Fig. 2 and 
unseat the ball 26 and fluid will flow past this 
ball valve and through the port 30 in the plunger . 
and into the lower annular groove 32. From this 
groove the high pressure fluid will flow through 
the channel 60 to the pressure increasing side of 
the pitch changing mechanism and will flow 
through the channel 08 to increase the fluid 
pressure backing up the relief valve 04, so that 
the output pressure of the pump 30 will be raised 
to equal the output pressure of the pump 36. AS 
the pressure of the output of the pump 30 in 
creases the check-valve 34 will be opened per 
mitting the output of the pump 30 to flow 
through the channel 36 to the annular groove 
32 and through channel 60 to the pitch increase 

ing side of the propeller thus adding the Output 
of the pump 30 to the output of the pump 36. 
The spring fos is Sufficiently stronger than the 
spring f35 of the check valve 34 that the check 
valve will be opened by a pressure difference less 
than the pressure difference required to open the 
relief valve 04. As the channel 98 is blocked 
off by the valve plunger O when in its raised 
position none of the fluid forced through the 
pump 30 can went through the drain aperture 02 
in the governor valve plunger 88. It is also to be 
noted that when the valve is in its lowermost posi 
tion the channel 36 is blocked of so that the 
output of the pump 30 cannot be applied directly 
to the propeller but must first pass through the 
governor actuated valve and the outlet of the 
pump 30 cannot be connected with drain through 
the channels 36 and 98 when the plunger 88 is in 
its lower position. Also the ball 26 will close the 
connection between the channel 36 and the high 
preSSure pump. m 

The space above the valve, plunger f. 2 may be 
vented through the channel 38 which channel 
may lead to the interior of the governor case 
which is in turn vented to drain through the 
channel 40 so that fluid cannot be trapped in 
the Space above the plunger and thereby inter 
fere with the operation of the feathering con- 5, 
trol valve. 
From the above description it will be seen that 

as long as the engine driven pump 30 is operative 
during the propeller feathering or unfeathering 
operations, the output of this pump is utilized to 
assist the feathering pump 36 in moving the pro 
peller blades towards or away from their feath 
ered position. The pump 30 will cease operation 
when the propeller blades are near their feath 
ered position and the pump 36 must then be 
depended upon to complete the feathering or to 
initiate the unfeathering operation but as the 
amount of movement between the fully feathered 
position, and the cessation or resumption of en 
gine operation is very small a relatively Small 
capacity feathering pump can perform this por 
tion of the operation without undue loss of time 
or eficiency. 
While a particular mechanical arrangement 

has been hereinabove described and illustrated in 
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3. 
the accompanying drawings for the purpose of 
disclosing the invention, it is to be understood 
that the invention is not limited to the particu 
lar arrangement so described and illustrated, but 
that such changes in the size, shape and arrange 
ments of the various parts may be resorted to as 
come within the scope of the sub-joined claims. 
Having now described the invention so that 

others skilled in the art may clearly understand 
the same, what it is desired to secure by Letters 
Patent is as follows: 
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1. In combination with a feathering-type hy 
dro-controllable propeller and a propeller driv 
ing engine, an engine driven fluid pump having 
its outlet pressure controlled by means responsive 
to the fluid pressure required to change the pitch 
of said propeller, an independently driven high 
pressure pump for feathering and unfeathering 
said propeller, a connection between Said engine 
driven pump and a pressure line leading to said 
propeller, a connection between Said high pres 
sure pump and said pressure line, and valves Op 
eratively associated with and blocking said con 
nections and effective when subjected to the out-, 
put of said high pressure pump to render said 
engine driven pump capable of delivering fluid at . 
a pressure as great as that of said high pressure 
pump by applying the pressure of Said high press 
sure pump to said means, and to unblock both 
said connections to connect both of Said pumps 
With said propeller. 

2. In a propeller pitch control mechanism in 
cluding an engine driven pump, a governor con 
trolling the application of the output of said 
pump to the propeller for constant Speed opera 
tion, and an independently driven high pressure 
pump for feathering and unfeathering the pro 
peller, valves disposed between said pumps and 
said propeller operative to block off the high pres 
sure pump from the propeller when the high pres 
sure pump is not operating and connect said en 
gine driven pump through said governor with said 
propeller, and operative when said high pressure 
pump is operating to block off said governor from 
said propeller and connect the outlets of both 
pumps directly with said propeller, and means 

50 

operatively associated with said engine driven 
pump and rendered effective by said high pres 
sure pump to raise the outlet pressure of said, 
engine driven pump to the pressure developed by 
said high preSSure pump. y 

3. In combination with a feathering type h 
dro-controllable propeller and a propeller driv 
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ing engine, an engine driven fluid pump, a gov 
ernor controlled Valve, an independently driven 
high pressure pump for feathering and unfeath 
ering said propeller, a connection between said 
engine driven pump and said governor controlled 
valve, a connection between said governor con 
trolled valve and Said propeller, a connection be 
tween said high pressure pump and said propel 
ler, pressure actuated valves in the connections 
between said governor controlled valve and said 
propeller and between said high pressure pump 
and Said propeller, a connection between said 
pressure actuated valves and said engine driven 
pump, and a one way valve in said last mentioned . 
connection effective to prevent a flow of hydraulic 
fluid under pressure from said high pressure. 
pump through said engine driven pump, said 
pressure actuated valves acting when subjected to 
the Cutput of said high pressure pump to block 
the connection between said governor controlled 
Waive and said propeller and connect both of said 

5 pumps directly with said propeller. 
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4. In a propeller pitch control mechanism in 

cluding an engine driven pump, a governor con 
trolling the application of the output of said 
pump to the propeller for constant speed oper 
ation, and an independently driven high pressure 
pump for feathering and unfeathering the pro 
peller, valves disposed between said pumps and 
said propeller operative to block off the high pres 
sure pump from the propeller when the high pres 
sule pump is not operating and connect said en 
gine driven pump through said governor with 
Said propeller and operative when said high pres 
Sure punp is Operating to block off said governor 
from said propeller, and connect the outlets of 
both pumps directly with said propeller, means 
operatively associated with said engine driven 
pump and rendered effective by said high pres 
Sure pump to increase the Outlet pressure of Said 
engine driven pump, and a check valve between 
Sajid engine driven pump and said propeller to 
prevent a flow of fluid from said high pressure 
pump through said engine diriven pump when op 
eration of said engine driven pump is discon 
tinued. 

5. Propeller pitch control mechanism for a 
fluid controlled propeller comprising an engine 
driven pump, a relief valve for said pump having 
One side Connected With the fluid Supply line for 
said propeller to maintain the pump discharge 
pressure a fixed amount above the fluid supply 
line pressure, mechanism normally controlling 
the application to said propeller of the fluid dis 
charged by said pump, another pump, a second 
Valve having ports connected with Said mecha 
nism, said propeller, said engine driven pump 
discharge, and said other pump discharge, said 
Second valve normally connecting said mecha 
nism. With said propeller and positively blocking 
said propeller from said pump discharges and 
movable by the pressure of fluid from said other 
pump to disconnect said mechanism from said 
propeller and remove the positive blocking be 
tWeen the discharge of both pumps and said pro 
peller and a check valve at the outlet side of 
each pump to prevent a discharge of hydraulic 
fluid from one pump through the other pump. 

6. In combination with a hydro-controllable 
propeller, a pump, a fluid supply line for said 
propeller, means to maintain the pump discharge 
preSSure above the fluid supply line pressure, 
mechanism normally controlling the application 
to said propeller supply line of the fluid dis 
charged by said pump, another source of fluid 
preSSure, and a pressure actuated Valve connect 
ed With said mechanism, said propeller fluid sup 
ply line, said pump discharge and said other 
Source of pressure, connecting said mechanism 
and Said propeller fluid Supply line and acting as 
2. obstruction between said fluid supply line and 
said pump discharge and movable by the pressure 
of fluid from said other source of pressure to 
disconnect said mechanism from said propeller 
fluid supply line and remove said obstruction be 
Ewen the pump discharge and said fluid supply 
le. 

7. Propeller pitch control mechanism for a 
fluid controlled propeller comprising an engine 
driven pump, a fluid supply line from said pump 
to said propeller, means to maintain the pump 
discharge pressure above the fluid Supply line 
pressure, mechanism normally controlling the ap 
plication to said propeller of the fluid discharged 
by said pump, another pump, and a pressure ac 
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tuated valve connected with said mechanism, said 
propeller, Said engine driven pump discharge, and 
Said other pump discharge and movable in one 
direction by resilient means to connect said 
mechanism with said propeller and block said 
propeller from both said pump discharges and 
movable in the other direction by the pressure 
of fluid from said other pump to disconnect said 
mechanism from Said propeller and render Said 
valve ineffective to block said propeller from the 
discharge of both pumps with said propeller. 

8. In combination with a feathering-type hy 
dro-controllable propeller, an engine driven pump 
for supplying hydraulic fluid to said propeller, a 
connection between said pump and said propeller, 
a governor controlled Valve in said connection, 
a relief waive in said connection, means for ap 
plying the pressure in said connection to the re 
lief valve to maintain the output of said pump 
at-a pressure at least as high as the fluid pressure 
required to operate the pitch changing mecha 
nism of said propeller, a high pressure pump for 
Slpplying fluid at a pressure Sufficient to feather 
and unfeather said propeller, and a connection 
between said high pressure pump and Said pro 
peller, a pressure actuated valve in the connec 
tion between said high pressure pump and said 
propeller intercepting the connection between 
said engine pump and said propeller, and a Con 
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nection between said engine driven pump and 
said pressure actuated valve bypassing said gov 
ernor controlled valve, said pressure actuated 
valve being operative when Subjected to the pres 
sure exerted by said high pressure pump to block 
the connection from said engine driven pump to 
said propeller through said governor controlled 
valve and connect both of said pumps directly 
With said propeller. 

9. The arrangement as set forth in claim 8 in 
which Said pressure actuated valve comprises a 
plunger reciprocable in a cylinder and having a 
pair of Spaced pistOnS for controlling said con 
nections between said engine driven pump and 
said propeller, a valve face at one end for closing 
the connection between said high pressure pump 
and said propeller, and a Spring resiliently urg 
ing said plunger in a direction to close said last 
mentioned connection. 

10. In combination with a feathering type hy 
dro-controllable propeller and a propeller driving 
engine, an engine driven fluid pump having its 
outlet pressure regulated by the fluid pressure 
requirements of said propeller, a governor con 
trolled valve, an independently driven high pres 
sure pump for feathering and unfeathering said 
propeller, a connection between said engine driv 
en pump and Said governor controlled valve, a 
connection between Said governor controlled 
valve and said propeller, a connection between 
said high pressure pump and said propeller, a 
check valve in said last mentioned connection, a 
pressure actuated valve in the connections be 
tween said governor controlled valve and said 
propeller and between said high pressure pump 
and said propeller, and a connection between said 
pressure actuated valve and said engine driven 
pump, said pressure actuated valve being movable 
by the pressure of said high pressure pump to 
block the connection between said governor con 
trolled valve and said propeller and connect both 
of Said pumps directly with said propeller. 

MURRAY C. BEEBE, JR, 


