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Patented Sept. 29, 1953 2,653,668 

2,653,668 
HUB MoUNTED CoNTRoL ... 43 

John E. Anderson, Portland, Conn, assignor to 
i. il Jnited. Aircraft Corporation; seast Hartford, 

Conni, a corporation of Delaware 

Application March 30, 1949, serial No. 84,305 
fi ::: 

This invention relates to an improved propeller 
construction and particularly to an improved'self 
contained propeller having a stationary control 
system and an oil supply; for the propeller'and 
controls, independent' of the engine, lubricating 
system. - "... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

t object of this invention is a propeller-con 
trol unit with a non-rotating control system for 
supplying pressure fluid to rotating propeller 
pitchi changing mechanism: . . . . . . . . . . . . . 
3. Aftirther object is a propeller-control unit 
having a propeller-carried non-rotating-control 
system, including a fluid supply independent of 
the engine lubricating system, for supplying pres 
sure fluid to rotating propeller pitch changing 
'mechanism. . . . . . ; ; . . . . . . . . . . . . . . . ... 
... A still filrther object is a propeller-control unit 
having as propeller-carried inofi-rotating control 
system including means for controlling the same 
to effect constant speed control, feathering and 
reversing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
''A still further object is a non-rotating control 
in a propeller-control unit with provisions for 
inverted flight.: ... . . . . . . . . . . : - ... . . . . . . . .'...' 

2A still further object is to provide a self con 
tained propeller-control unit which may be com 
pletely is assembled before being secured on the 
propeller, shaft and which delivers soil from the 
control unit to the propeller but does not require 
a special or modified propeller shaft: ; *. 
A still further object is an improved 

hydraulic control system: ' ' ' ' ' ' ' '. 
*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 the preferred embodi 
ment of the invention...' * * * * ... . . . .----. 
* Figure 1 is a side view, with one blade removed, 
of the propeller-control unit of this application. 
- Figure 2 is a schematic side view showing the 
hydraulic control system and the pitch chan 

. . . . . r. v . . . * '-- w ...'. 

5- c. ....." 

mechanism. -- 

* Figure 3 is a schematic diagram of the electrical 
and hydraulic circuits of the control. is 
:::Figure 4, is a perspective view, with portions 

18 claims. (CI. 170-1602) 

5 

line 7-1 of Figure 4 showing the air relief valve. 
- Various attempts have been made to construct 
a propeller having: the advantages of a self-con 
tained propeller and also the advantages of hy 
draulic actuation of the propeller pitch chang 
ing mechanism: while at the same time providing 

0 

30 
ropeller. 

35 

40 
fig ...; 

45 
broken away, of the control unit, removed from . 

Om the propeller, looking at the control unit 
'the propeller Side. J. : : - v. . . . . . . . . . . . . . . . . . . . a 

Figure 5 is a somewhat schematic diagram 
circuit, and the arrangement of parts: 
showing, in an end view, the hydraulic control 
'''Figure6 is a section through the control unit 
taken on line S-S of Figure 4 showing the con strol mounted on the propeller hub 
'''Figure 7 is a 'detailed sectional view taken on 

50 

55 

a structure which would not require modification 
of the propeller shaft or engine nose mechanism 
to provide oil passages therein. One of the ob 
jectives is a complete propeller which can be re 
moved and replaced as a unit with a minimum of 
adjustment and connections to be made upon in 
stallation or removal. Some such attempts have 
required that the propeller, controls be...bolted to 
the engine nose and, the propeller placed sep 
anately on the propeller shaft which requires con 
siderable adjustment. When the propeller...is as 
'sembled on the propeller shaft and connected 
with the controls. Other such attempts have re 
quired that the controls and oil reservoir rotate 
'With the propeller. Applicant has invented a 
hydraulically. controlled propeller: in which the 
oil reservoir and controls are stationary and are 
rotatably. Supported on bearings on the propeller 
and the oil connections between the controls and 
the propeller are made through the propeller hub 
so: that no modification of the propeller shaft is 
required to provide the necessary, oil passages. 
By-this construction applicant is able to utilize 
oil-of-any-desired-characteristic for operating the 
propeller and no longer has to rely on the lubri 
cating oil of the engine as propeller operating oil. 
Such a propeller constitutes a unitary structure 
which may be completely adjusted on the bench 
prior to assembly on the propeller shaft and 
then assembled: on the propeller. shaft without 
further adjustment: . The hydraulic control sys 
item remains stationary and is electrically con 
trolled from a convenient control station to pro 
vide, in addition to constant speed control, means 
for feathering, unfeathering, reversing, and un 
reversing the propeller. This is all accomplished 
in a unitary mechanism in which the oil reservoir 
and all the control elements are arranged in a 
non-rotating unit and act to control the flow of . 
hydraulic fluid to and from the hydraulic pitch 
changing mechanism in the propeller without the 
use of any external oil connections. - - - - - 
t In the drawings which illustrate a mechanica 
construction which is now considered the pre 
"ferred form of the invention, the "control unit is 
indicated generally at -10 and is shown as rotata 
bly supported on bearings on the propeller-unit, 
generally indicated at 2. The-control-unit. O 
includes a bearing sleeve 4 which is telescoped 
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with and supported on an axial projection 6 On 
the hub f 8 of the propeller 2. The sleeve 4 is 
secured in position on the hub and held against 
xial or rotational movement thereon by notched 

rings 20 and 22. Sleeve 4 is provided adjacent 
the propeller hub with upstanding lugs 24. Ring 
22 is provided with depending lugs 26. The ring 
22 has a diameter at the inner side of the depend 
ing lugs 26 substantially equal to the diameter 
of the outside of sleeve 4 for a length. Substan 
tially equal to the open space between the up 
standing lugs 24 so that ring 22 with its depend 
ing lugs 26 may be assembled onto sleeve 4 and 
rotated so as to engage the rear of upstanding 
lugs 24. 
Ring 29 has depending lugs 28 and an inside di 

ameter equal to the outside diameter of sleeve f4 
so that ring 29 may be placed over sleeve f4 and 
in the plane of upstanding lugs 24. 
As shown in Figs. 4 and 6, ring 20 may be fas 

tened by means of cap screws 30 to the hub 8. 
Rings 20 and 22 may then be secured together by 
means of cap screws 32 threaded into ring 22. 
When thus assembled, ring 22 will axially posi 
tion sleeve 4 and the control unit relative to the 
propeller hub and ring 20 will prevent relative 
rotational movement of the hub 8 and the sleeve 
4. Relative rotational movement of sleeve 4 
and hub 8 would be prevented by contact of the 
lugs 24 and 28. 
The propeller may be of any type utilizing hy 

draulic fluid for pitch changing and preferably 
having the propeller pitch changing motor carried 
by and rotating with the propeller. in the pre 
ferred form, the pitch changing motor COiprises 
a piston mounted in a cylinder 34 and by means 
of can slots 36 and can rollers, not ShoWn, turns 
a connecting gear 38 geared to the propeller blades 
40 to thereby change the propeller blade pitch. 
Oil may be selectively directed to either side of 
the pitch changing mechanism by means of con 
duits 42 and 44. The propeller is secured to a 
propeller or engine shaft 46 supported in the usual 
manner by bearings in the engine or engine nose. 
For further details of these propeller construc 
tions, reference may be made to Patent No. 
2,477,868 of George W. Forman, filed April 17, 1946 
and issued August 2, 1949. Reference may also be 
made to Patent No. 2,371,873 of Erle Martin, is 
sued March 20, 1945, for a further disclosure of a 
suitable type of propeller for use With the control 
of this application. As this type of propeller is 
now well known, further detailed description 
thereof is believed to be unnecessary. 

Hydraulic fluid is led from the control mecha 
nism to the propeller through the conduits 42 and 
44 in the propeller hub. Conduit 42 leading into 
the hub outside of propeller shaft 46 and through 
suitable connections such as shown in Patent No. 
2,477,868, is led to the forward side of piston 32. 
Fluid may also be led through conduit 44 in the 
hub to the interior of the propeller hub and the 
space to the rear or inboard side of piston. 32. 
Suitable means such as a gasket 48 prevents flow 
of oil inboard along the propeller shaft, the 
propeller surrounding the outboard end of the 
propeller shaft closes the outboard end against 
the loss of oil in the outboard direction. Oil from 
the control mechanism is directed into a groove 
50 in the outer surface sleeve f4 Which is con 
nected by suitable passages 52 with a groove 54 
on the inside of sleeve 4, which when assembled 
on hub projection f6, is in hydraulic communica 
tion with conduit 42. Oil may also be led from the 
control unit into groove 56 in the exterior of 
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bearing sleeve 4 which is connected by suitable 
passages 58 with groove S0 formed in the interior 
of bearing sleeve 4. Groove 60, when assembled 
On the hub projection f6, is in hydraulic com 
Inunication. With the conduit 44. A groove 62 
located between groove 54 and 60 is not utilized 
for any special function in the structure shown in 
this application. A series of O ring seals 64, 66, 
68 and 70, located between the sleeve 4 and hub 
projection 6, define these grooves and serve to 
prevent oil leakage therefron. The threaded por 
tion 72 located at the inboard interior of sleeve 4 
is provided to assist in removing the sleeve and 
the control unit from its assembled position on 
the hub projection 6. 
The Control unit () comprises a main casting 74 

Which Supports all of the various control elements 
including the governor valve indicated generally 
at 76, the Scavenge pump, indicated generally at 
78, main pump and its connections, indicated gen 
erally at 80, the auxiliary pump and motor, in 
dicated generally at 82, the various valves and 
their controls, to which reference will be made 
hereinafter, and the oil reservoir, indicated gen 
erally at 84. The various control elements are 
preferably Separate units bolted or otherwise re 
movably Seured to the main casting. A bearing 
sleeve 86 is Secured in main casting 74 and serves 
to rotatably support the entire control system on 
the bearing sleeve 4 which is secured as previous 
ly described on the hub projection f 6. Bearing 
sleeve 86 is provided with a bearing metal such 
as babbitt On its inner diameter and inboard face 
Which provides a bearing surface cooperating with 
the Outer Surface of bearing sleeve 4 to provide 
a Suitabie running joint and oil seal between the 
stationary control unit and the rotating propeller 
unit. As shown in Figs. 6 and 7 upstanding fiange 
i22 of sleeve 4 projects between one end of bear 
ing sleeve 86 and a thrust plate 87. Suitable fas 
tening means such as screws, not shown, secure 
both the thrust plate 87 and sleeve 86 to main 
control casing 14. Flange 22 being positioned 
between bearing sleeve 86 and thrust plate 87 posi 
tions the entire control mechanism with respect 
to sleeve f4. Sleeve 4, as previously described, 
being positioned with respect to hub f 8, therefore 
Serves to locate the control mechanism with re 
Spect to the propeller and maintain them in as 
Sembled relation, 

Four grooves 88, 9, 92, and 94 are provided in 
the outer surface of bearing sleeve 86 and, like 
the grooves in the interior of sleeve 4, are pre 
Vented from leaking by means of suitable oring 
gaskets. Suitable passages lead from groove 94 
through sleeve 86 to groove 56 in sleeve 4 and 
other passages lead from groove 88 through sleeve 
86 to groove 50 in sleeve f4. Groove 90 is not 
utilized for any Special function in the structure 
shown in this application and the passages lead 
ing from groove 92 to groove 62 are not utilized 
for any Special function. Suitable passages led 
from grooves 88 and 94 to the governor valve 
Which being thus connected with the propeller 
pitch changing mechanism controls the flow of 
oil to and from the pitch changing mechanism. 
Groove 92 is connected with the output of the 
main pump. Various passages in the main cast 
ing connect with groove 92 to deliver the Output 
of the main pump to the low pressure relief 
Valve, indicated generally at 96, high pressure 
relief valve, indicated generally at 98, and to the 
governor valve 00. A passage fo2 connects an 
auxiliary pump 04, driven by auxiliary motor os 
With passage 92. As will be explained later, this 
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auxiliary pump and motor are used to provide 
pressure, fluid when the propeller is not rotating 
and the main pump is consequently idle. 
A main Sump or reservoir is formed at one side 

of the main casting 74 of the control unit which 
is the lower side when the control unit is in its 
normal upright position, by means of a curved, 
trough-like cover 08 secured to the lower por 
tion of main casting 74 by cap screws 10 and 
sealed by suitable gaskets 1, f2. Bolts 4 are 
utilized to prevent expansion of the cover, by the 
pressure usually carried in the reservoir. The 
main pump 80 is enclosed by the cover 108 and 
comprises a gear pump; 6 driven through gear 

8 by a gear 20 formed on an upstanding flange 
22 on the inboard side of sleevel 4 secured toro 

tate with the propeller. Pump f6 has an inlet 
24 located near the bottom of the reservoir. This 

inlet, however, is spaced from the bottom of the 
reservoir a greater distance than inlet 26 lead 
ing to auxiliary pump 04 so that in the event of 
failure of the propeller to change, pitch due to 
lack of oil it may still be possible to feather the 
propeller by means of the auxiliary motor which 
can still pump. oil if the lack of oil is caused by 
the level falling just below the inlet to the main 
Oll). 
Provision is also made for Supplying oil to the 

main pump during inverted flight. A gravity ac 
tuated ring 28, slideable, in a cylinder: 38 is nor 
mally held by gravity in the position shown in 
Figs. 4 and 5 so, as to close orifice 32 and leave 
inlet 24 unobstructed. When the control unit 
is inverted as in inverted flight, ring 28 will be 
moved under the influence of gravity to a position 
closer to the gear pump : 6 to thereby close-in 
let 24 and open orifice. 32 which is connected by 
a conduit to an inlet 34 located near the top of 
the oil reservoir which, of course, Would be the 
bottom of the oil reservoir in inverted flight. It 
should be noted that both the oil and ring, 28 are 
positioned by the same force, normally gravity, 
so that other forces such as, acceleration which 
might displace the oil would also displace the ring. 
As stated above, oil from main pump 6 is led 

to passage 92 and thence to the governor valve 
OO from Where it is directed in the usual manner 

by the governor to the proper side of the pitch 
changing motor to maintain constant propeller 
speed by varying the propeller pitch. The gov 
ernor is driven from gear. 20 by gear: 36 and a 
pair of bevel gears as shown in Fig. 4. The gov 
ernor comprises the usual flyweights 49 opposed 
by a speeder spring whose tension may be ad 

: justed in a well known manner, by an electric 
motor, not shown, which in turn may be con 
nected to controls from the pilot's Cockpit. Pres 
sure oil is also led through passage 64 to Solenoid 
actuated feathering valve 46 and solenoid actu 
ated reversing valve 48, which are normally 
closed. Actuation of the feathering valve will 
direct pressure fluid through conduit 59 to the 
underside piston 52 on the lower governor valve 
00 to thereby raise the governor valve 00 and 

connect pressure fluid with groove.88 and the 
pitch increasing side of the piston 32 of the pitch 
changing motor. 
Actuation of the reversing valve will direct 

pressure fluid from the passage 44 to passage 
54 leading to a piston 55 on the top of the 
governor valve 400 thereby forcing the pilot valve 
down to direct pressure fluid from groove 92 into 
groove 94 and thence to the pitch reducing side 
of the piston 32 in the pitch changing motor. 

Pressure oil is also led from the passage. 92 to 

g 
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55 

60 

86 will collect in drainage areas S6 and 72 which 
are sealed by suitable gaskets, two of which, are 

65 

70 

Both relief valve 96 and 98 discharge directly 
the main Sump or reservoir, relief valve.96 dis 

at T.O. Pump 18 may pump both oil a 

6 
the front face of plunger...f56 of relief valve 96 
which is urged into closed position by spring 158, 
The relief. setting of relief valve 96 is normally 
determined by the capacity of spring 58 but may 
be increased by leading oil under pressure to the 
backside of plunger 56. This is accomplished 
by a shuttle valve 60, one side of which is con 
nected with the reversing valve 148 and the upper 
side of piston 155 on the governor valve 100 and 
the other side of which is connected with the 
groove 88 leading to the pitch increasing side of 
the pitchchanging motor. Hence, whenever the 
reversing valve is opened or whenever re 
fluid is being led to the pitch increasing side of 
the pitch changing motor, the capacity of the 
relief valve.96 is increased to thereby increase, the 
pressure output of the main pump. Shuttle valve 
60 moves under the predominant pressure acting 

thereon to connect that predominant pressure 
with the rear of the plunger 56. s . . . . . . . . 

Under certain conditions which will be de 
scribed later, it may be desirable to increase the 
pressure applied to the underside of piston 52 
over that which is produced by the pumps when 
their pressure is determined by the normal set 
ting of relief valve 96. In order to provide for 
this contingency a shuttle valve 5T may be con 
nected into line 59 leading to shuttle valve 60. 
Shuttle valve 457 is connected between the line 
leading from the upper side of piston 155 and the 
line leading from the lower side of piston 52 so 
that when pressure is applied to the lower side of 
piston 52 shuttle valve 157 will be operated to 
direct pressure fluid from piston 52 to line 59 

5 to move shuttle valve f60 and apply that pressure 
to back up plunger (56 of relief valve 96. Pres 
sure applied to the upper side of piston (55 will 
move shuttle valve (57 and connect piston, 55 
with line 59 to back up plunger 56 in the same 
manner as described above without reference to 
shuttle valve i57. This is an added feature that 
may be required only on some installations and 
is, therefore, shown only in Figures 3 and 4. This 
shuttle valve 157 being omitted from Figures 2 and 5 for the purpose of simplicity. 

Groove 92 is also connected with a high pres 
sure relief valve.98 which serves to limit the ulti 
mate pressure attainable by the main pump. 

y into 
charging through conduit (61. 
Gears 62 of scavenge pump 18 are driven 

through gear 64 by gear f 20 and serve to remove 
oil that may collect in the drainage area 66 and 
force it into the reservoir 68 to keep the drainage 
area free from an accumulation of oil and main 
tain reservoir 68 under a pressure determined 
by the reservoir relief valve indicated generally 

dair to 
maintain the reservoir pressure. 

Oil leakage from the ends of the bearing sleeve 

lip type gaskets fi, 73 forming. a running seal 
between the propeller and control units. These 
gaskets , 73 are arranged so that air may leak 
inward past, them if the outside pressure is the 
greater, thus tending to reduce oil leakage. 
Drainage area 72 is connected with drainage 
area 66 by holes, not shown, in the main casting 
74. These drainage areas are maintained under 
atmospheric pressure by being vented to atmos 
phere through the valve 78. The relief and vent 
valve, 70 shown in Figures 4,5 and 7 comprises 
a spring pressed plunger 74 normally clos   
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port 76 in a cylindrical bore i78. The underside 
of plunger T4 is subjected to the pressure main 
tained in reservoir 68, being connected there 
with through a passage 80 and drilled holes 
shown diagrammatically at 82. When the preS 
sure in the reservoir 68 is sufficient to lift plunger 
T4 the sump will discharge through port 76 to 

the area surrounding gear 20 and upstanding 
flange 22 and thus be conducted around the in 
side of thrust plate 87 lubricating the gears on 
the way and down back to the drainage area, 66. 
Drainage area 66 is continuously connected With 
the outside atmosphere through a passage 84 
and ports in the plunger 24 and its casing. The 
drilled passages 82 connect, as shown in Figure 
5, with the upper portion of the Sump So that in 
the normal upright position the relief valve Serves 
to vent excess air from the reservoir to the drain 
age area and as passage 84 is at the top of the 
drainage area air is vented from the drainage 
area to the outside atmosphere. 
The main casting 74 has projections 86 ex 

tending from one side thereof and forning a slot 
between them. A lug 83 fixed. On engine nose 
90 extends to a position between Said projections 
and acts to prevent rotation of the control unit 
with the propeller while permitting it to move 
axially and radially with the propeller. 
In normal constant Speed Operation the gov 

ernor T6 operating valve EO controls the flow of : 
oil through passages 42, 88, f4 and 94 to main 
tain constant propeller speed by varying the pro 
peller pitch. Shuttle valve 3 is aaintained in 
the position shown in Figure 3 to apply preSSLire 
back of relief valve plunger 55 wheine Vel' pleS 
sure oil is introduced to the pitch increasing side 
of the pitch changing motor, SCaVerging pump 
G2 serving to keep drainage area, 35 free fron 

the accumulation of oil and to maintain a pre 
determined pressure in reservoir 68. 
When it is desired to feather the propeller, 

feather button 92 in the control compartment of 
the airplane is pushed to close contactS S4, 96, 
98, 200 to thereby energize holding coil 292, 

feathering solenoid 204 and auxiliary pump motor 
82 to thereby hold feather button 92 depressed, 
open feathering valve 46 and operate auxiliary 
pump 04 to supply fluid in addition to that being 
supplied by the main pump and to, if necessary, 
continue to Supply fluid after the main pump 
has ceased operation due to stopping of the pro 
peller. Holding coil 292 is in series with a cut 
out Switch 206 which is actuated by the preSSL'e 
fluid changing the propeller pitch. Opening of 
feathering valve 46 allows pressure fluid from 
grooves 92 and passage 44 to enter conduit 50 
and act on the underside of piston 52 to lift 
governor valve OO which will direct fluid from 
the groove 92 to groove 88 and the pitch increas 
ing side of the pitch changing motor. Pressure 
oil in groove 88 will move shuttle valve 60 to the 
position shown in Figure 3 to put pressure oil 
back of plunger 56 of relief valve 96 and Will 
move shuttle valve 28 to the position. ShOWin in 
Figure 3 to thereby connect the pressure cut-out 
switch with the pitch increasing Side of the pitch 
changing motor. When the pitch changing notor 
has reached its limit of movement determined 
by stops, not shown, the pressure at the pitch. 
increasing side of the pitch changing motor Will 
increase creating a pressure Surge which will 
open the pressure cut-out SWitch releasing the 
holding coil 202 and permitting springs 300 to 
return the feather button 92 to its off position 
as shown in Figure 3. 
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In the event that shuttle valve 5T is utilized 

pressure fluid acting on the underside of piston 
52 will move shuttle valve 57 to direct fluid 

into line 59, move shuttle valve 60 so as to con 
duct pressure fluid to the back side of plunger 
56. This Will increase the pressure output of 

both the main pump and the auxiliary pump to 
thereby insure sufficient pressure to lift the gov 
ernor valve OO against the action of the Speeder 
spring. After valve 00 has been lifted then the 
predominate pressure in line 88 or 59 will be 
the pressure which will move the shuttle valve 
G9 and back up plunger 58. 
To unfeather the propeller from its non-rotat 

ing feathered position button 92 is pulled to the 
left as viewed in Figure 3 closing contacts 302, 
3O4, 306 and 308 to thereby energize holding coil 
30 and consequently auxiliary pump motor 82 
and reversing Solenoid 32 thus opening revers 
ing valve 48. Operation of auxiliary pump 
motor 82 will supply auxiliary fluid in the Sane 
manner as described for feathering, except that 
it must Supply all the fluid at the beginning of 
the operation as the main pump 6 then does 
not operate and it will assist the main pump after 
the propeller starts to rotate. Opening of re 
versing valve 48 will allow pressure fluid from 
groove 92 and passage 44 to enter passage 54 
and act on the upper surface of piston 55 to 
thereby force the governor valve 100 down and 
admit pressure fluid from groove 92 to 94 and 
hence to the pitch decreasing side of the pitch 
changing motor. Pressure fluid in passage 54 
Wii move Shuttle valve 60 to apply preSSure 
fiuid back of plunger 56 of relief valve 96 to 
thereby increase the available pressure. Pressure 
in groove 94 will move shuttle valve 208 to the 
right, as viewed in Figure 3 thereby connecting 
the pitch decreasing side of the pitch changing 
motor With the pressure cut-out Switch 206. The 
pressure cut-out Switch, however, is not utilized 
to stop the unfeathering Operation as this is ac 
complished by electrical contacts on the propeller 
blade Shank. When the propeller blade has 
reached a predetermined position in its pitch 
reducing movement the current in holding coil 
30 is broken by an insulating segment 3f4 thus 
releasing holding coil 30 allowing Spring 36 to 
return Switch 38 to an off or neutral position 
thus breaking the current to reversing solenoid 
32 and auxiliary motor 82. The plunger which 
cooperates with holding coil 202 is so far out of 
the holding coil when button 92 is in unfeather 
position that holding coil 202 has no effect. But 
tOn 92 is held out manually for unreversing and 
may be released by any time after the propeller 
starts Windmilling. If, however, it is not released 
by the time the propeller has reduced its pitch 
Well into the operating range the reversing sole 
noid and the auxiliary motor will be deemergized 
by the breaking of the circuit of the holding coil 
31 by insulating segment 34 at which time the 
governor will take over control. As in the 
feathering operation the Switch is returned to its 
neutral position by springs 30 after it is released. 
Reference may be had to application Serial No. 
32,244 of Martin and McCarthy, filed June 10, 
1948, for a more complete description of the con 
struction and operation of the insulating and 
conducting segments on the blade 8. It will be 
Sufficient to state here that by means of a brush, 
insulated fron, and held in fixed position. On the 
propeller hub an electric circuit may be com 
pleted by being conducted to ground through 
conducting segments 328 and 330 and the pro 
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peller blade and hub. The brush and segments 
are arranged So that the brush Will be approxi 
mately at the position indicated by F when the 
propeller is feathered at the position indicated 
by L. P. When the propeller is at its low pitch 
stops and at R, when the propeller is in its re 
versed pitch position. It will thus be apparent 
that even if switch knob 92 is held in the un 
feather position until conducting segment 320 
contacts the brush, the circuit will again be 
broken by insulating segment 332 before the 
propelled reaches its low pitch stop. This Will 
prevent the propeller from going into reverse 
pitch. While unfeathering because the pressure 
level maintained by relief valve 36 alone, when 
not backed up by pressure from reversing valve 
48, is not sufficient to overcome the low pitch 

stops. 
In order to reverse the propeller pitch, Switch 

320 is first closed and then reverse-unreverse 
SWitch 322 is moved into the reverse position 
which is the lower position as viewed in Figure 3. 
Closing of these Switches will energize reversing 
Solenoid 32 and holding coils .324 and 326. Ener 
gizing holding coil 324 Will close Switch 334 and 
336. Closing SWitch 334 will in effect short cir 
cuit Switch 322 so as to maintain holding coils 
324 and 326 energized independent of the posi 
tion of Switch 322. Energizing holding coil 326 
will close Switch .338 which will in effect short 
circuit Switch 320 So as to maintain holding coil 
324, 326 energized independent of the position 
of Switch 320. The closing of Switch 336 has no 
immediate effect, but prepares the circuit for 
unreversing which will be described later. After 
passing through Switches 320, 322 and holding 
coils 324, 326 the current passes through switch 
340 to ground. Switch 340 is normally held 
closed by spring 342. Energizing the reversing 
Solenoid 3f2 will produce the same hydraulic 
action as in unfeathering except that the aux 
iliary motor is not energized for reversing: as 
the propeller is being continuously engine driven 
the main pump will supply all of the fluid neces 
sary for pitch changing. As in unfeathering 
governor valve OO is forced down so as to con 
nect groove 92 with groove 94 and direct fluid 
to the pitch reducing side of the pitch changing 
notor. It is to be understood that aS is usual in 
this double acting type of control, each time 
pressure fluid is conducted to one side of the 
pitch changing motor the opposite side of the 
motor is connected to drain or the reservoir to 
permit fluid to flow from one side of the motor 
as it is introduced to the other, side. Switches 
320 and 322 remain in the closed position, just 
described as long as it is desired to have the 
propeller remain in the reversed pitch position 
and the propeller is maintained in that position 
by the fluid from the main pump being contin 
uously directed to the pitch reducing side of the 
pitch changing motor thereby forcing the pro 
peller against the reverse pitch or pitch limiting 
stops not shown, 
To unreverse the propeller and bring it back 

into the constant speed range, Switch 322 is first 
changed from its reversed to its unreversed posi 
tion, the position shown in Figure 3, which will 
deenergize solenoid 32 and close valve 48. In 
the unreversed position of switch 322 the current 
will be conducted through switch 336, which is 
still maintained closed by holding coil. 324 and 
will energize feathering solenoid or increase pitch 
Solenoid 24. Switch 320 is then opened, but as 
it is short circuited by Switch 338, it has no im 
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10 
mediate effect. Placing switch 322 in the un 
reverse position will also close a circuit to prepare 
holding coil 344 for action when the circuit is 
completed through contact 330. Energizing in 
crease pitch solenoid 204 will cause actuation of 
the governor valve FOO in the same manner as 
Was described in the feathering operation except 
that the auxiliary pump is not used for unrevers 
ing. The governor valve too is moved to con 
nect groove 92 with groove 88 and apply pressure 
fluid to the pitch increasing side of the pitch 
changing motor and thus move the blades 8 
from reverse pitch through zero pitch to in 
creased pitch position. After the blade pitch 
has been increased to a pitch somewhat above 
the pitch defined by the low pitch stops, brush 
345 will make contact with conducting segment 
333, which will energize holding coil 344 to there 
by open switch 340. Opening switch 340 will 
break the ground connection of holding coils 324 
and 326 thus deemergizing them. Springs 348 
and 350 will now open switches 334 and 338 and 
deenergize increase pitch solenoid 294, closing 
valve 46 and thus returning the governor valve 
0 to governor control. 
From the above description it will be apparent 

that applicant has invented a unitary self-con 
tained hydraulically actuated propeller construc 
tion which may be assembled on or removed from 
a standard propeller shaft as a unit and which 
requires no modification of the propeller shaft 
or of the engine in order to accommodate the 
rropeller. The lug. 88 being the only element 
attached to the engine may be a separate piece 
secured by bolts to the engine nose. The increase 
and decrease pitch solenoids and the pressure cut 
out switch may be carried in a housing indicated 
generally at 352 and the electrical connections 
from the switches at the control station in the 
airplane may be made to housing 352, the elec 
tric controls for the governor 9, and the aux 
iliary motor 82 by means of separable electrical 
plug connections or any other suitable type of 
connection shown generally at 354 and 356. 
These plug-in connections 354, 356 and ground 
connections 358 are the only propeller control 
connections that are necessary in removing one 
propeller and assembling another on the propeller 
shaft. The propeller contains its own oil supply 
and all of its own oil conduits and connections. 
The propeller has been described in connection 

with a pressure cut-out switch 206 but if desired 
a suitable timing mechanism may be substituted 
for the cut-out switch which mechanism instead 
of operation on a pressure. Surge, will operate to 
disconnect the auxiliary motor after a predeter 
mined elapsed time. 

... It is to be understood that the invention is 
not limited to the specific embodiment herein 
illustrated and described, but may be used in 
other ways without departure from its spirit as 
defined by the following claims. 

I claim: 
1. A propeller comprising a hub, blades, mount 

ed in Said hub for pitch. changing movement, 
hydraulic pitch changing mechanism operatively 
connected with said blades and carried by said 
hih, control mechanism for said pitch chang 
ing mechanism comprising a housing rotatably 
mounted on said hub, and means for restraining 
said housing against rotation with said hub, said 

... housing including an oil reservoir, a speed gov 
ernor and pumps and means for actuating said 
governor and pumps incident to relative rotation 
of said housing and hub, an auxiliary motor and 
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pump supported by said stationary housing for 
supplying oil from said reservoir to said hub when 
the propeller is not rotating, means restraining 
said housing against axial movement relative to 
said hub, the rotatable mounting of said housing 
on said hub including a plurality of fluid pas 
sages connecting said governor valve with Said 
pitch changing mechanism. 

2. A propeller-control unit adapted for assen 
bly on a propeiler shaft as a unit comprising a 
hub having a shaft connecting portion, pitch 
changing mechanism carried by said hub for 
rotation therewith, a control unit rotatably 
mounted on said hub, means for holding Said 
control unit against rotation, said control unit 
comprising an oil reservoir, a governor carried 
by said control unit and means connecting Said 
hub and said control unit and energized by rela 
tive rotation of said hub and control unit for 
operating said governor and supplying fluid un 
der pressure to said governor, and conduits con 
necting said non-rotating governor with said ro 
tating pitch changing Iileans. 

3. In conbination, a propeller having a hub 
and an hydraulically operated pitch changing 
mechanism rotatable with the propeller, a non 
rotating hydraulic reservoir, control mechanism 
supported on Said reservoir, rotatable bearing 
means supporting said non-rotating reservoir 
and said control mechanism on Said hub, means 
restraining said reservoir against rotation, Said 
bearing means including transfer bearings di 
recting fluid from said control mechanism to said 
pitch changing mechanism. 

4. In a unitary propeller-control unit, a pro 
peller including a hub, blades mounted for pitch 
changing movement in said hub and hydraulic 
pitch changing mechanism carried by Said hub 
and connected with said blades, said hub having 
an axial projection with conduits therein leading 
to said pitch changing mechanism, a stationary 
control unit comprising a housing, control mech 
anism, a reservoir and means for supplying fluid 
under pressure to said control mechanism, and 
bearing means rotatably supporting said control 
unit on said projection, said control unit having 
conduits leading from said control mechanism 
and connecting with the conduits in Said projec 
tion. 

5. In combination a propeller hub having blades 
rotatably mounted therein and carrying pitch 
changing mechanism, an axial projection on Said 
hub, bearing means supported on Said projec 
tion, a separate control unit supported on Said 
bearing means, means for restraining said unit 
against rotation with said hub, said rotating pro 
jection and said non-l'otating unit having mating 
conduits for conducting fluid from Said non 
rotating control unit to said rotating pitch 
changing mechanism. 

6. A hydraulic control unit for a controllable 
pitch propeller having a hub, said unit compris 
ing bearing means rotatably supporting said unit 
On Said hub, means for restraining said unit 
against rotation with said hub, a liquid reservoir 
carried by said unit, pumps carried by said unit 
and actuated by relative rotation of said hub and 
said unit for withdrawing liquid from said reser 
voir and providing liquid under pressure, a gover 
nor carried by Said unit and actuated by relative 
rotation of Said hub and said unit, a governor 
valve, means directing said liquid under pressure 
to Said valve, and from Said valve to Said pro 
peller hub. 

7. A hydraulic control unit for a controllable 
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2 
pitch propeller having a hub, said unit compris 
ing bearing means rotatably supporting said unit 
On said hub, means for restraining said unit 
against rotation with said hub, a liquid reservoir, 
a pump carried by said unit and actuated by 
relative rotation of Said hub and said unit for 
withdrawing liquid from said reservoir and pro 
viding liquid under pressure, a governor carried 
by said unit and actuated by relative rotation 
of said hub and said unit, a governor valve, means 
directing said liquid under pressure from said 
pump to said valve, and from said valve to said 
propeller hub, said pump having an intake ad 
jacent the botton of Said reservoir in normal 
upright position, a gravity actuated valve auto 
matically closing said intake and opening an 
other intake at the opposite side of said reservoir 
When the folces acting on Said valve are re 
versed. 

8. In a propeller having a hydraulically actu 
ated propeller-carried, separate, removable, hy 
draulic, control unit, removable as a unit from 
Said propeller, a sleeve, said control unit being 
rotatably mounted on said sleeve, a hub having 
a projection adapted to telescope with said sleeve, 
means Securing said sleeve on said projection, 
and means cooperating with said sleeve and pro 
jection forming separate fluid channels connect 
ing Said hub and control unit. 

9. In a hydraulically actuated propelier having 
a propeller-carried, separate, removable, hydrau 
lic, control unit, removable as a unit from said 
propeller, a sleeve, said control unit being ro 
tatably mounted on Said sleeve, a hub having a 
projection adapted to telescope With said sleeve, 
means Securing said sleeve on said projection, 
and means cooperating With said sleeve and pro 
jection forming a hydraulic control connection 
between said control unit and said hub. 

10. In a hydraulic control for a controlliable 
pitch propeller having pitch changing mecha 
nism, a governor valve, a source of fluid pres 
Sure, a relief valve for regulating said pressure, 
means leading pressure fiuid to the rear of said 
relief valve to increase the relief setting thereof, 
Conduits leading from said governor valve to said 
propeller, one to the pitch increasing, and one 
to the pitch decreasing side of the pitch chang 
ing mechanism, a fluid motor connected with 
Said governor Valve, a reversing valve for direct 
ing Said pressure fluid to said motor to move 
Said valve to direct said pressure fluid to the 
pitch decreasing side of said pitch changing 
mechanism to reverse the propeller pitch, a shut 
tle valve having one end connected with said 
conduit leading to said pitch increasing side 
and the other end connected to said motor, said 
Shuttle valve being operable by the predominant 
preSSure thereon to direct said predominant pres 
Sure to Said means leading to the rear of said 
relief valve to thereby increase the pressure of 
Said source whenever the propeller pitch is be 
ing increased or reversed. 

11. In a non-rotating propeller control unit 
adapted to be assembled with a rotatable pro 
peller and form part of a unitary propeller-con 
trol assembly, a reservoir, a sump, a pump for 
pumping fluid from said sump to said reservoir, 
a running joint forming a bearing between said 
non-rotating control unit and said rotatable pro 
peller, fluid passages in said running joint, form 
ing a fluid passage from said unit to said pro. 
peller, Said Sump surrounding the ends of said 
joint to collect any leakage from said joint. 

12. In a non-rotating propeller control unit 
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adapted to be assembled with a rotatable pro 
peller and form part of a unitary propeller-con 
trol assembly, a main casing, a reservoir, a pump 
Supported on said casing in said reservoir for 
maintaining pressure in said reservoir, a second 
pump Supported on said Casing in said reservoir 
for pumping filiid from Said reServoir to control 
mechanism in Said control unit, Said reservoir 
being formed by a curved trough removably Se 
cured to said casing and enclosing said pumps. 

13. In a non-rotating hydraulic propeller con 
trol unit adapted to be assembled with a rotatable 
propeller and form part of a unitary propeller 
Control assembly, a non-rotating main casing, 
control units supported on said casing, and a 
curved trough separately removably secured to 
Said casing, enclosing Said control units and 
forming With said casing a reservoir for hydrau 
lic fluid for said control units. 

14. A non-rotating control unit for controlling 
the flow of hydraulic fluid to hydraulic pitch 
changing mechanism of a propeller, comprising 
a casing, hydraulic control mechanism supported 
on said casing, a reservoir for hydraulic fluid, a 
bearing in said Casing for rotatably Supporting 
said casing On Said propeller, Said casing Sur 
rounding said bearing and having drainage space 
at the end of Said bearing, said bearing includ 
ing means for transferring hydraulic fluid from 
said control mechanism to Said propeller, said 
drainage Space arranged to Collect leakage from 
said bearing. 

15. A non-rotating unit for controlling the flow 
of hydraulic fluid to hydraulic pitch Changing 
mechanism of a propeller, comprising a Casing, 
hydraulic control mechanism Supported. On Said 
casing, a reservoir for hydraulic fluid, a bearing 
in Said casing for rotatably Supporting said cas 
ing on Said propeller, Said Casing Surrounding 
said bearing and having drainage space at the 
end of said bearing, said bearing including means 
for transferring hydraulic fluid from said con 
trol mechanism to said propeller, said drainage 
Space arranged to collect leakage from Said bear 
ing, a scavenge pump carried by said Casing hav 
ing an inlet connected with Said drainage Space 
and an outlet in said reservoir. 

16. A non-rotating control unit for controlling 
the flow of hydraulic fluid to hydraulic pitch 
changing mechanism of a propeller, comprising 
a casing, hydraulic control mechanism support 
ed on said casing, a reservoir for hydraulic fluid, 
a bearing in said casing for rotatably Supporting 
said casing on said propeller, said casing sur 
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14 
rounding said bearing and having drainage space 
at the end of said bearing, Said bearing includi 
ing means for transferring hydraulic fluid from 
Said control mechanism to Said propeller, Said 
drainage Space arranged to collect leakage from 
Said bearing, a Went for said drainage Space and 
a preSSure regulating Wave for said reservoir. 

17. A non-rotating control unit for controlling 
the flow of hydraulic fluid to hydraulic pitch 
changing mechanism of a propeller, comprising 
a casing, hydraulic control mechanism Supported 
On said casing, a reservoir for hydraulic fluid, a 
bearing in Said Casing for rotatably Supporting 
Said casing on Said propeller, said casing Sur 
rounding Said bearing and having drainage space 
at the end of said bearing, said drainage Space 
having One Wall defined by a rotating seal, said 
bearing including means for transferring hy 
draulic fiuid from Said control mechanism to Said 
propeller, said drainage space arranged to col 
lect leakage from Said bearing. 

18. In a non-rotating control unit for a hy 
draulically controlled propeller, a non-rotating 
Casing, a reservoir for hydraulic actuating fluid 
carried by Said casing, drainage Spaces in said 
casing for collecting leakage within said casing, 
a relief valve for said reservoir, an inlet for said 
relief valve in an air space adjacent the top of 
said reservoir, a discharge for said relief valve 
into Said drainage Space at a point spaced from 
the top of Said drainage space, and a vent for 
said drainage space adjacent the top of said 
drainage Space, a Scavenge pump having an inlet 
adjacent the bottom of said drainage space and 
a discharge into said reservoir, whereby the 
drainage area is emptied of oil, and air is vented 
from both the reservoir and the drainage area. 

JOHN E ANDERSON. 
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