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Patented Mar. 1, 1949 2,462.932 

UNITED STATES PATENT office 
2,462.932 

PITCH CHANGING MECHANISM 
John E. Anderson, Portland, Conn., assignor to 

United Aircraft Corporation, East Eartford, 
Conn., a corporation of Delaware 

Continuation of application serial No. 482,265, 
April 8, 1943. 
1946, Serial No. 686,298 

This invention pertains to aeronautical propel 
lers, with particular reference to an improved 
pitch changing mechanism. 
The invention is an improvement on the inven 

tion of Caldwell et al., Patent Number 2,308,488, 
issued January 19, 1943. This application is a 
continuation of application Serial No. 482,265 of 
John E. Anderson filed April 8, 1943, now aban 
doned. 
One object of the invention is to provide a foll 

low-up valve having one element thereof posi 
tively novable in response to pitch changes of 
the blades, and another element which may re 
main fixed, may be governor controlled, or may 
be manually controlled, all at the will of the 
operator. 

Furthermore, if the propeller is operating with 
the controllable element of the valve in fixed 
pitch position, and the blades tend to creep to 
higher or lower pitch positions, the valve func 
tions to prevent the creeping. 

Each blade is provided with a pitch-changing 
hydraulic motor of the vane type. Fluid for the 
motors is provided by a high pressure pump hav 
ing several cylinders and pistons rotating with 
the propeller hub. The fluid exhausts from the 
motors into the hub mechanism where it is used 
for lubricating purposes, and finally drains to 
Slimp. 
Another object is to provide a control valve 

with cooperating ports and lands dimensioned to 
provide a leak through the valve when the lands 
on the control valve are centered with relation 
to the ports in the follow-up valve, in order to 
maintain pressure in the vane motors to keep the 
blades at required angles against the blade twist 
ing moments. 
Other objects and advantages will be apparent 

from the specification and claims, and from the 
accompanying drawings which illustrate what is 
now considered to be a preferred embodiment of 
the invention. 

Fig. 1 is a front view of the hub portion of an 
aeronautical propeller constructed according to 
the invention. 

Fig. 2 is a sectional view on line. 2-2 of Fig. 1. 
Fig. 3 is a diagrammatic illustration of the 

hydraulic system mounted on the hub for chang 
ing the propeller pitch, and particularly illustrat 
ing the follow-up valve, a high pressure Safety 
valve and a lubricating pressure-maintaining 
valve. - 

Fig. 4 is a longitudinal sectional view on an en 
larged scale of the control valve shown in Figs. 
2 and 3. 

12 Claims. (C. 170-160.33) 
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Fig. 5 is a view on line 5-5 of Fig. 2 showing 
the control valve in section and the locations of 

- the safety valves. 

O 
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Fig. 6 is a transverse sectional view on line 
6-6 of Fig. 2. . . 
The propeller has a hub 0 (Fig. 2) with three 

blade sockets (Fig. 1) 2, 4 and 6 supporting 
blades 18, 20 and 22 in a manner permitting the 
blades to rotate about their longitudinal axes. 

. The hub has an internally splined bore into 
which the externally splined end of the propeller 
shaft 24 is fitted (Fig. 2). The hub is secured 
on shaft 24, adjacent engine 25, by conical rings 
26, 28 and 30, in a well known manner. The 
blades are retained in their sockets by thrust 
bearings comprising circular grooves filled with 
steel balls 32, the balls being inserted through . 
holes 34 in the wall of the sockets while the blades 
are in loading position with the end of vane no 
tor 38 against hub fo, after which the holes are 
closed by plugs 36 and the blades are moved out 
wardly to their operative positions. 
The pitch changing vane motor 38 (Fig. 2) is 

located within the shank of each blade, and is 
particularly illustrated and described in United 
States application Serial No. 474,638 filed Feb 
ruary 4, 1943, by John E. Anderson and Arthur 
N. Allen, Jr., for Propellers. 
Each motor has fluid conduits, as indicated at 

40-42, 44-46, and 48-50 (Fig. 3). Each con 
duit is, in reality, also connected by passages, 
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not shown, to the chamber diametrically oppo 
site the chamber to which it is shown to be con 
nected in the drawing. The vane motors dia 
grammatically shown in Fig. 3 are indicated by 
the numerals 38a, 38b and 38c. Each motor com 
prises a fixed inner member 58 having a pair of 
abutments 59, and an outer member 60 having a . 
pair of Vanes 6 and rotatable about inner mem 
ber 58 to change the pitch of the blades. The 
fluid connections to the motors lead from mani 
folds 62 and G4 (Figs. 2 and 3) extsnding around 
the propeller hub, and these manifolds are con 
nected with the control valve generally indicated 
at 66, by channels 68 and 70. The passages 52, 
54 and 56 take care of leakage from the wane 
motors. 
The blades are interconnected for simultane 

ous and coextensive movements by a three piece 
adjustable bevel gear 72 (Fig. 2), rotatably sup 
ported on a bearing 73 mounted in hub to co 
axial with shaft 24 and meshing with gear sec 
tors secured to the shank ends of the blades, the 
sector for blade 20 being indicated at 74 (Fig.2). 
Limiting positions of the propeller blades in their 
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pitch changing movements are determined by 
stop rings 76 and 78 (Fig. 5) cooperating with a 
member 80 rotatable with gear 72. - 
Fluid for operating the motors is supplied by a 

pump generally indicated at 82 (Fig. 2) and illus 
trated and described in detail in United States 
application Serial Number 482,264, fled April 8, 
1943, by John E. Anderson for Pumps for hy 
draulic pitch changing mechanisms. The pump 
comprises an annular header 84 surrounding the 
rearward portion of the propeller hub and car 
rying circumferentially spaced cylinders. 86 (Figs. 
and 2) within each of which is a piston 88 Op 

erable by a connecting rod 89 the ends of which 
are engaged by sockets in the piston and in the 
outer race of a ring 90 supported by rollers on an 
eccentric rim 9 carried by a sleeve 92, and hav 
ing gear teeth 94 engaged by the teeth of gear 
238 of an auxiliary feathering-motor 242 (Fig. 3), 
which is fixedly mounted so as not torntate with 
the propeller shaft 24. Thus rotation of sleeve 
92 is prevented except as controlled by motor 242. 
The pump casing includes an annular reservoir 
or sump 96 to which are connected the suction 
ports of all the pump cylinders, and also includes 
a pressure manifold 98 connected with the dis 
charge ports of the cylinders. - 
Walve 66 (Figs. 2, 3 and 4), comprises three 

concentric members, the fixed outer bushing 00, 
the slidable intermediate follow-up sleeve valve 
O2 and the slidable inner control valve 04. 
Bushing 00 is fixed in the propeller hub parallel 

s 

0. 

4 
cured at its ends in follow-up sleeve 102 limits the 
extent of longitudinal movement of valve 04 rel 
ative to the sleeve. Pin 55 is also used for ad 
justing the position of the control valve through 
threaded rod S0. The pin is kept from rotating 
by engaging holes in follow-up sleeve O2, which 
in turn is prevented from rotating by pin 46 in 
slots f47. To adjust the position of the control 
valve screws 53 are removed, sleeve f49 is ro 
tated a proper amount, and screws 53 are re 
placed. 
Member 54 is movable by a pitch control mech 

anism, not illustrated, but which may be of the 

5 
character illustrated and described in United 
States application Serial No. 664,640, filed April 
24, 1946, by Perin and Richmond for Propeller 
Control means, and assigned to the assignee of 
this application. ... In Such an arrangement a 

O 

to the axis of shaft 24. Follow-up valve 02 is 
in the form of a sleeve provided with end lands 
f06 and 08 and intermediate lands if 0 and 12, ; 
the adjacent lands being separated by annular 
spaces in the sleeve, which overlie ports 4, 6 
and 8 in bushing 00. Connecting with the 
above annular spaces, follow-up valve 02 is pro 
vided with ports 20, 22 and 24 leading from : 
the interior to the exterior thereof, and control 
valve 04 is provided with spaced lands 26 and 
28 which serve to control ports 20 and 24 

in a manner to be presently described. 
Sleeve valve O2 is moved in accordance with 

the pitch changing movements of the propeller 
blade through connection with blade synchroniz 
ing gear 72 (Fig. 2). To gear 72 is secured a spur 
gear 27 which, through an idlerpinion 32, drives 
pinion 34 formed at one end of sleeve 45 (Figs. 
3, 4 and 6) in which are two helical cam grooves 
43, 180 degrees apart. Sleeve 45 rotates around 
an inner sleeve 49 which is provided with di 
ametrically opposed longitudinal slots 47 (Figs. 
2 and 4). A pin 46 through the end of valve : 
02 passes through slots 47 with each end of 

the pin in one of the cam grooves 43. Sleeve 
f49 and its slots 47 are non-rotatable with re 
spect to the hub, being integral with cap 5 
which is secured to the hub by screws 153 (Figs. 
1, 2 and 4). With the above structure in mind, 
it will be realized that rotation of gear 34 will 
rotate cam 45. Cam grooves 43 engage the ends 
of pin 46 and therefore move the pin longitudi 
nally, along slots 47, and the pin will move valve 
02 with it. Thus is established the control of 

follow-up valve 102 from gear 72, through gear 
34 and pin 46. a - 
Control valve 04 is connected through a screw 

threaded rod 50 (Figs. 2 and 4) with a ring 52. 
which is connected to an axially-movable but 
non-rotatable member 54 by a flat slip ring 56 
engaging aligned grooves in ring 52 and member 
f54. A pin 55 (Fig. 2) extending through a 
longitudinal slot. 5 in control valve 04, and se 

servo-motor-Operated rack f58 (Fig. 2) imparts 
a slight rotational movement to member 54 to 
cause a relative movement between external Spiral 
splines 5 provided on member 54 and corre 
sponding internal spiral splines f$9 in an annu 
lar member 60 rigidly secured, by annular brack 
et 62, to the front end of the casing of engine 25. 

Because of the spiral arrangement of splines 
57 and 59 the slight rotational movement of 
member 54 will cause a longitudinal movement 
of this member proportional to the movement of 
a straight-toothed rack 58 which engages teeth 
f 64 provided on a portion of member 54. For 
the number of straight teeth in 54 plus the 
necessary rotational travel, the spiral teeth in 
fixed member 60 are removed. Movement of 
rack 58 may also be utilized to turn the rotor 
of a generator 66 of a Selsyn pitch indicating 
apparatus particularly illustrated and described 
in United States Patent No. 2,393,189, filed June 
13, 1942, patented Jan. 15, 1946, by Richmond 
for Remote indicating means. - 
The pump pressure manifold 98 is connected 

(Figs. 2, 3 and 4) through pipe 68 and plug 70 
(Fig. 2) with port 6 in tube 100, while channel 
68 leading to manifold 62 is connected with port 

st) 

5 

(5) 

5 

4, and channel 70 leading to manifold 64 is 
connected with port 8. With this arrangement, 
fluid under pressure from the pump is supplied 
through port 6 in tube 100 and port 22 in foll 
low-up valve 102 to the annular space within the 
valve between lands 26 and 28 of control valve 
04. Flow of fluid from this space to either mani 

fold 62 or 64 is controlled by movement of control 
valve 04. When that valve is moved to the left 
as viewed in Figs. 2 and 4, fluid will flow from 
the space within valve 02 between lands 26 and 
28 of valve 104 through port 20 in valve t O2, 
and port f4 in tube 00, and -thence through 
channel 68 to manifold 62 to supply hydraulic 
fluid to one side of each pitch changing motor. 
At the same time, exhaust fluid from the oppo 
site sides of the motors will flow from manifold 
64 through channel 70, port f8 and port 24 to 
the interior of valve O2 and thence through 
channels 59 in sleeve 45 to the interior of the 
propeller hub. 
When valve O4 is moved to the right as viewed 

in Figs. 2 and 4, fluid will be supplied from 7 O 
through ports 16, 22, 24, 18 and channel 
T0 to manifold 64, while the exhaust fluid from 
the opposite side of the motors will flow from 
manifold 62 through channels 68 and 4, 
through ports 20 and holes 72, into valve 04, 
and thus through the front end of sleeve O2 
into the propeller hub, as described above. 
When valve O4 has been moved a certain dis 



5 
tance corresponding to a speed change demand 
of the governor control apparatus, one side of 
each motor will be connected with the fluid from 
the pump pressure manifold 98 in the manner 
described above and the opposite sides of the 
motors will be vented to the sump 96. The ro 
tatable portions of the motors will thereupon 
start to rotate turning the propeller blades to 
change the propeller pitch. As the blades are 
rotated gear 2 is also rotated, and it rotates 
member f45 causing pin 46 to track through 
cam slot 3 and thereby moving follow-up valve 
O2 in the same direction in which the control 

valve 04 was moved. When the blades have 
changed their pitch an amount corresponding 
to the movement of valve O4, sleeve O2 will have 
reached a position in which ports 20 and 24 
are again centered relative to lands 25 and 28 
of control valve 04 and movement of the motors 
will thereupon cease. When valve 02 is in above 
position relative to plunger 04, lands 26 and 
28 have negative lap. i. e., they fail to entirely 
cover ports 20 and 24 but provide bleeder open 
ings through the ports and Surplus output of the 
pump can flow through control valve O2 to 
drain. Thus the Valves act to unload the pump 
when the pitch changing motors are not operat 
ing and also maintains an equal pressure on both 
sides of the pitch changing motors. As soon, 
however, as control valve 04 moves with respect 
to follow-up valve 02 negative lap will be elimi 
nated and the output of the motor will be directed 
to one side or the other of the pitch changing 
notors, depending upon the direction of move 
ment of valve 04, and the opposite sides of the : 
motors will be connected with drain in the man 
ner described above. The position of valve 04 
may be adjusted relative to ring f52 by the ad 
justable screw thread connection 94 (Fig. 2) to 
obtain the proper position of this valve relative 
to follow-up valve O2. 

High pressure and low pressure relief valves, 
generally indicated at 96 and 98, respectively, 
and particularly illustrated in Fig. 3 are includ 
ed in the pitch changing hydraulic System to Sup 
plement the operation of control valve 66. The 
high pressure relief or blow-off valve 96 is pro 
vided to vent the pump outlet at a predetermined 
Safe maximum preSSure in the event the Control 
valve 66 should, for some reason, fail to entirely 
dispose of the pump output. The low pressure 
control or exhaust pressure valve, interposed be 
tween the Space within the propeller hub and the 
Sump 96 is provided mainly to insure that the 
hub remains full of fluid for lubricating purposes. 
The space within the hub which hydraulically 
connects valves 66, 96, and 98 is diagrammati 
cally indicated by the channel 200 in Fig. 3. The 

, three valves are Symmetrically arranged in the 
hub as indicated in Fig. 1. 
The high pressure relief valve 96 comprises a 

plunger 202 urged toward valve closing position 
by a compression spring 204. This plunger has 
at one end a reduced extension 205 which pro 
jects into a cylindrical chamber 208 in the end 
of the hollow valve bushing 206 to provide a 
stop. Chamber 208 is connected through port 
209 and channels 20, hollow plug 24 and chan 
nel 22 with pressure manifold 98. The area 
of the end of plunger 202 in the space 208 is 
slightly greater than the area of the end in con 
tact with the spring 204, as indicated by the slight 
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shoulder 20, and a bore 2 extends longitudi 
nally through plunger 202 so that the high fluid 
pressure is applied to both ends thereof. The 75 

2,402,982 
S 

space immediately to the left of the shoulder 27, 
however, is connected with drain channel 2 so 
the shoulder provides a small differential area 
permitting fluid pressure in chamber 20 to move 
plunger 202 against spring 204. When the plung 
er is noved, fluid from the pump may flow from 
manifold 98 through the channel 22, plug 24, 
channel 20 and port 209 past the end of plung 
er 202 through ports 25 and 2S and channel 
28 to the space within the propeller hub dia 
grammatically indicated as pipe 200 which space 
is connected with slump 96 through the low pres 
sure relief valve 98 (Fig. 3). 
The low pressure relief valve 98 (Fig. 3) com 

prises a plunger 229 slidably mounted in a bush 
ing 222 and urged to valve closing position by a 
relatively light compression spring 224. Bushing 
222 is secured in a sleeve 223 which is in turn 
secured in the propeller hub. Fluid from hub 
Space 200, entering the end of the sleeve 223 acts 
On the end of the plunger 220 urging it to move 
against spring 224. When this fluid pressure is 
sufficient to overcome the force of the spring 
the plunger uncovers port 226, which is con 
nected with sump 96 through channel 228 and 
plug 230, 
Guide members 232 and 234 connected to ring 
52 and slidably supported in the hollow valve 

bushings 206 and 222, respectively, (Fig. 3) as 
sist in maintaing ring 52 (Figs. 2 and 3) in 
operative position, and prevent the ring from 
warping out of alignment with the periphery of 
annular member 54. 
Guide 234 is drilled, as indicated at 235, to 

provide a channel for lubricant from the interior 
of the propeller hub to the interior of the an 
nular groove in ring 52. This fluid flows from 
the hub interior through channel 225, port 227. 
and the hollow interior of bushing 222 through 
a bore extending jongitudinally through rod 234 
and communicating with the groove containing 
ring 52. The pressure in 200 exerts equal 
thrusts on ring 56 through rods 232, 234 and 
valve 04 because the diameters of rods and . 
Valve are the same. 
The pump cam supporting sleeve 92 (Fig. 2) 

is normally held against rotation by a gear train 
including Spur gear 238 and worn gear 24 con 
nected to an electric motor 242, (Fig. 3), the 
pitch of the Worm gear 240 being so arranged 
that the gear train is not reversible. In case, 
however, it is desired to operate the pump to 
provide fluid for the pitch changing mechanism 
when the propeller is not rotating, motor 242 
may be energized to drive member 92 through 
the above gear train to provide fluid under pres 
sure to unfeather the propeller in flight or to 
change the pitch of the propeler when the power 
plant is not operating, as When the airplane is 
on the ground. 
While One embodiment of the invention has 

baen described and illustrated, it is to be under 
stood that the invention is not limited to the 
particular embodiment so illustrated and de 
Scribed, but that such changes in the size, shape, 
and ararngement 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: 

1. In a controllable pitch propeller having a 
hub enclosing a central space and provided with 
blade retaining sockets, blades mounted one in 

    



7 
each socket, and at least one hydraulic. motor 
for turning said blades in pitch changing direc 
tions, a motor controlling valve forming a por 
tion of a fluid connection connecting said notor 
and a source of motor fluid under pressure and 

8 
nected with the opposite sides of said motor and 
connectable with said central port or with said 
hub space, means operatively connecting, said 

5 a portion of a fluid connection connecting said 
motor and the space within said hub for control- ... 
ling the flow of motor fluid to and from said 
motor and venting the exhaust fluid from said 
motor into said hub space, said valve comprising, 
a sleeve having a central port connected with . 10 

said source of motor fluid under pressure and end 
ports connected with the opposite sides of said 
motor and with said hub space, means operative 
ly connecting said sleeve with said motor to im 

sleeve with said motor to impart to said sleeve 
lengthwise movements proportional to the move 
ments of said motor, and a plunger slidable in 
said sleeve movable by a propeller pitch changing 
mechanism and provided with spaced lands con 
trolling the connections of said end ports with 
said center ports and said hub space, the means 
connecting said sleeve with said motor compris 
ing, a fixed hollow member having a slot therein, 

... a hollow rotatable member surrounding at least 
a portion of said fixed member and having a spiral 

part to said sleeve lengthwise movements pro- . . 
portional to the movements of said motor, a 
plunger slidable in said sleeve movable by a 

cam track therein of a shape different from said 
slot, a pin extending transversely through said 

... cam track and said slot and said sleeve, a gear 
train operated by said motor for rotating said propeller pitch changing mechanism and pro-. 

vided with spaced lands controlling the con 
nections of said end ports with said center port 
and said hub space, said valve being disposed, 

20 

in a bore in said hub, and a detachable cover . 
plate forming a portion of the means operatively 
connecting said sleeve with said motor covering 
the open end of said bore. 

2. In a controllable pitch propeller having a 
hub enclosing a central space and provided with 
blade retaining sockets, blades mounted one in 
each socket, and at least one hydraulic notor 
for turning said blades in pitch changing direc 
tions, a motor controlling valve forming a portion 
of a fluid connection connecting said. motor and 
a source of motor fluid under pressure and a por 
tion of a fluid connection connecting said motor 
and the space within said hub for controlling the 
flow of motor fluid to and from said motor and 
venting the exhaust fluid from said motor into 
said hub space said valve comprising, a sleeve 
having a central port connected with said source 
of motor fluid under pressure and end ports con 
nected with the opposite sides of said motor and 
connectable with said central port or with said 
hub space, means operatively connecting said 
sleeve with "said motor to impart to said sleeve 
lengthwise movements proportional to the move 
ments of said motor, a plunger slidable in Said 
sleeve movable by a propeller pitch changing 
mechanism and provided with spaced lands con 
trolling the connections of said end ports with 
said center port and said hub space, the means 
operatively connecting said sleeve with said 
motor comprising a fixed hollow member having 
a slot therein, a hollow rotatable member sur 
rounding at least a portion of said fixed member 
and having a spiral cam track therein of a shape 
different from said slot, a pin extending trans 
versely through said can track said slot and Said 
sleeve, a gear train operated by said motor for 
rotating said rotatable member. 

3. In a controllable pitch propeller having a hub 
enclosing a central space and provided with blade 
retaining sockets, blades mounted one in each 
socket, and at least one hydraulic motor for turn 
ing said blades in pitch changing directions, a 
motor controlling valve forming a portion of a 
fluid connection connecting said motor and a 
source of motor fluid under pressure and a por 
tion of a fluid connection connecting said motor 
and the space within said hub for controlling the 
flow of motor fluid to and from said motor and 
venting the exhaust fluid from said motor into 
said hub space, said valve comprising, a sleeve 
having a central port connected with said source 
of motor fluid under pressure and end ports con 

25 

rotatable member, a blade synchronizing gear in 
said hub, and gear teeth on said blade synchroniz 
ing gear driving said rotatable member. 

4. In a propeller having pitch changing means, 
blades mounted for pitch adjusting movement 
and a pitch-controlling follow-up valve in the 
propeller hub, means connecting said blades with 
one portion of said follow-up valve comprising, a 
sleeve driven at a fixed ratio of the amount of 
movement of said blades, and a sleeve fixed with 
respect to said hub, one of said sleeves having a 
spiral cam slot therein, a pin connecting said 
valve portion and said sleeves and passing 
through said cam slot, means for adjusting the 
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position of said fixed sleeve with respect to said 
hub to adjust the relation between said valve 
portion and said blades. 

5. In a propeller having pitch changing means, 
blades mounted for pitch adjusting movement 
and a two-part, pitch-controlling follow-up valve 
in the propeller hub, means connecting said blades 
with one part of said follow-up valve comprising, 
a sleeve rotatable at a fixed ratio of the amount 
of rotation of said blades and a sleeve fixed with 
respect to said hub, said rotatable sleeve having 
a spiral cam slot therein, said fixed sleeve hav 
ing an axially extending slot therein, a pin fixed 
with respect to said one valve part and passing 
through the slots in said sleeves, means including 
a screw-threaded joint connecting the other part 
of said follow-up valve with a control device, 
means preventing relative rotation of the two 
parts of said follow-up valve, means for adjusting 
the position of said fixed sleeve with respect to 
said hub to move said pin in said spiral can slot 
and move said other valve part on said threaded 
connection to adjust the relation between said 
other valve part and said blades. 

6. In a propeller having pitch changing means, 
blades mounted for pitch adjusting movement 
and a pitch-controlling follow-up valve in the 
propeller hub and placed eccentrically with re 
spect to the propeller shaft, means connecting 
said blades with one portion of said follow-up 
valve comprising, a sleeve mechanically con 
nected with said blades to be driven at a multiple 
of the pitch changing speed of said blades, and 
a sleeve fixed with respect to said hub, one of 
said sleeves having a spiral can slot therein, a 
pin connecting said valve portion and said sleeve 
and passing through said cam slot. 

7. In a propeller having pitch changing means, 
blades mounted for pitch changing movement 
and a pitch-controlling follow-up valve in the 
propeller hub and placed eccentrically with re 
spect to the propeller shaft, means connecting 

75 said blades with one portion of said follow-up 

  



9 
valve comprising, a sleeve mechanically connected 
with said blades to be driven at a multiple of the 
pitch changing speed of said blades, and a sleeve 
fixed with respect to said hub, one of said sleeves 
having a spiral cam slot therein, a pin connecting 
said valve portion and said sleeve and passing 
through said cam slot, means for adjusting the 
position of said fixed sleeve with respect to Said 
hub to adjust the relation between said valve and 
said blades. 

8. In a controllable pitch propeller having a 
hub enclosing a central space and provided with 
blade retaining sockets, blades mounted one in 
each socket, and at least one hydraulic motor 
for turning said blades in pitch changing move 
ments, a source of fluid pressure, a sump, a first 
fluid connection connecting said motor and Said 
Source, a second fluid connection connecting Said 
motor and Said Space and a third fluid connec 
tion connecting said space and Said Sump, a 
motor controlling valve forming a portion of Said 
first and Second fluid connections for controlling 
the flow of fluid from Said Source to said motor 
and from said motor to said sump through said 
Space, means forming a portion of Said third 
connection for maintaining fluid in said space 
at a relatively low pressure. 

9. In a controllable pitch propeller having a 
hub enclosing a central space containing mova 
ble blade mechanism, and provided with blade 
retaining Sockets, blades mounted one in each 
Socket, and at leaSt One hydraulic motor for 
turning said blades in pitch changing movements, 
a Source of fluid pressure, a Sump, a first fluid 
connection connecting Said notor and Said Source, 
a second fluid connection connecting said motor 
and Said Space and a third fluid connection, 
E. from said second connection, connecting 
Said Space and Said Sump, a motor controlling 
Valve forming a portion of Said first and second 
fluid connections for controlling the flow of fluid 
from Said Source to Said motor and from Said 
motor to Said Sump through Said Space. 

10. In a controllable pitch propeller having a 
hub enclosing a central Space containing movable 
blade mechanism and provided with blade retain 
ing Sockets, blades mounted one in each socket, 
"and at least one hydraulic motor for turning said 
blades in pitch changing movements, a source of 
fluid preSSure, a Sump, a first fluid connection 
connecting Said motor and Said Source, a second 
fluid connection connecting said motor with one 
portion of Said Space and a third fluid connec 
tion, Separate from Said second connection, con 
necting another portion of said space with said 
Sump, a motor controlling valve forming a por 
tion of Said first and second fluid connections 
for controlling the flow of fluid from said source 
to Said motor and from said motor to said Sump 
through Said Space. 

11. In a controllable pitch propeller having a 
hub enclosing a central space containing movable 
blade mechanism and provided with blade retain 
ing SOckets, blades mounted one in each socket, 
and at least one hydraulic motor for turning 
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10 
said blades in pitch changing movements, a 
Source of fluid preSSure, a Sump, a first fluid con 
nection connecting Said motor and said source, 
a second fluid connection connecting said motor 
and Said Space and a third fluid connection, sep 
arate from Said Second connection, connecting 
Said Space and Said Sump, a pump continually 
operated by rotation of said propeller and con 
nected With Said Sump and Said Source for pump 
ing fluid from Said Sump into Said source, a motor 
controlling valve forming a portion of Said first 
and second fluid connection for controlling the 
flow of fluid from Said source to said motor and 
from Said motor to Said Sump through said space. 

12. In a controllable pitch propeller having a 
hub enclosing a central Space containing movable 
blade mechanism and provided with blade re 
taining Sockets, blades mounted one in each 
Socket, and at least one hydraulic motor for turn 
ing said blades in pitch changing movements, a 
Source of fluid preSSure, a sump, a first fluid 
connection connecting said motor and said source, 
a Second fluid connection connecting Said motor 
and Said Space and a third fluid connection, sep 
arate from said Second connection, connecting 
said Space and said sump, a pump continually 
operated by rotation of Said propeller and con. 
nected With Said Sump and Said Source for pump 
ing fluid from Said pump into Said source, a motor 
Controlling Valve forming a portion of Said first 
and second fluid connection for controlling the 
flow of fluid from said source to said motor and 
from Said motor to Said Sump through said space, 
Said Valve having lands and portS in which the 
lands are of less extent than the ports so that 
in central position the source is continuously 
connected with Said Sump through said space to 
continuously circulate Said fluid through said 
Space when the propeller is operating and the 
valve is in central position. 

JOHN E, ANDERSON. 
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