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My invention relates to a mechanism for shift 
ing the angular position of the blades of a screw 
propeller and, particularly, to a hydromechani 
cal device for controlling the pitch of airplane 
propeller blades. 

It has been recognized for some time that the 
provision of some means to effect changes in the 
angular positions of airplane propeller blades 
while the propeller is revolving would be a great 
step forward in airplane transportation. Seva 
eral modifications of devices for accomplishing 
this, object have been put forth but none of 
them, so far as I am aware, is without Serious 
disadvantages. In one such modification, a hy 
draulic system is employed, the actuating me 
dium comprising a circulating oil stream. This 
modification, however, is applicable Only to chain 
driven propellers, since no means is provided for 
introducing the fluid between the propeller hub 
which carries the operating mechanism and the 
crank shaft of the propeller motor. This disad 
vantage is very serious, since modern practice 
in airplane construction requires that the pro 
peller be mounted directly on the motor crank 
shaft. This modification is also handicapped by 
the circulating fluid stream and the fact that 
the system is always under pressure when in use. 
Other modifications include mechanical sys 

tems or combined hydraulic and mechanical sys 
tems. One of these is a System having a me 
chanical linkage adapted to be actuated by hy 
draulic pistons on a stationary frame. Because 
of the complexity of the mechanical linkage, the 
results obtained in practice from this modifica 
tion are not promising. 

I have obviated the difficulties met with here 
tofore in attempts to provide means for shifting 
the angular position of the propeller blades by 
the use of a novel arrangement of the mechani 
cal connections and the hydraulic operating sys 
tem. According to the invention, the blades of 
the propeller are swivelled in a hub which is 
mounted directly on the shaft of the driving 
motor. The hub contains remotely controlled 
blade shifting means. The propeller blades are 
normally locked in adjusted position by means 
of a positive mechanical clutch. I provide a 
normally static fluid column having pilot con 
trol means for applying opposing pressures to 
the ends thereof, and means for the transmis 
sion of such pressures through this column to 
the blade shifting mechanism which is carried 
within the propeller hub. This fluid pressure 
is also utilized to release the clutch to permit 
adjustment of the blade position and, after the 

(C. 170-163) 

adjustment has been effected, the release of the 
pressure permits the clutch to re-engage the 
blades in their adjusted position. 
By the use of the invention, it is possible to 

adjust simultaneously a plurality of propellers or 60 
to effect an individuial adjustment of each of the 
propellers of a multi-motored airplane. Since the 
operating fluid pressures are transmitted through 
the revolving shaft, the invention is applicable to 
propellers which are mounted directly on the mo- 65 
tor shaft. The invention is not limited to two 
bladed propellers but is applicable to a propeller 
having any number of blades. The means for 
transmitting the fluid pressure through the ro 
tating shaft include a stationary member having 70 
annular grooves therein cooperating with radial 
holes or channels in the motor shaft or the pro 
peller hub secured thereto. The grooves are sepa 
arated by spring contracted, stationary, non-fric 
tion oil rings. The radial holes Orchannels con 
nect with axial holes which transmit the actuat 
ing fluid pressure directly to the operating mech 
anism within the propeller hub. 
In addition to providing for the desired adjust 

ment of the propeller blades while the propeller 
is revolving, I also provide means for effecting an 
initial adjustment of the blades to insure that 
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both blades will be given the same movement. 
also provide means for preventing fluttering of 
the blades while the propeller is revolving. These 85 
means take the form of auxiliary locking means 
which grip the swivelled blades firmly to hold them 
in the adjusted position. 

Indicating means are provided to inform the 
operator of the extent of the change in the angul 
lar position of the blades. It is thus possible to 
know at all times in what direction, and to what 
extent, the blades should be shifted to accommo 
date the exigencies of any particular situation. 

I have illustrated in the accompanying draw 
ings a present preferred embodiment of the in 
vention with certain modifications thereof. . It is 
to be understood, of course, that the illustrated 
embodiments in nowise limit the scope of the in 
vention, as it may be otherwise practiced within 100 
the scope of the broader claims. 
In the drawings, 
Figure 1 is a diagrammatic view of the system 

for shifting the position of propeller blades, 
Figure 2 is a side elevation of the propeller hub 105 

which contains the operating mechanism, the 
cover of the hub being removed, 

Figure 3 is a plan view of the cover which coop 
erates with the huh.. shown in Figure 2, 

Figure 4 is a sectional view through the ads of 110 
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the motor shaft, showing the details of the means 
for supplying fluid under pressure to the revolv 
ing propeller hub, 

Figures 5 and 6 illustrate details of the struc 
ture shown in Figure 2, 

Figure 7 is a sectional view showing the ar 
rangement of the modification illustrated in Fig 
lures 2 and 3, 

Figure 8 is a view similar to Figure 2 of a nodi 
fied form of blade shifting means, 

Figure 9 is a sectional view of the modification 
of Figure. 8, 

Figures 10, 11 and 12 illustrate details of the 
structure shown in Figure 4. 

Figure 13 illustrates a modified form of the 
apparatus shown in Figure 4, and 

Figure 14 represents a further modification of 
the structure of Figure 4. 

Referring in detail to the drawings, and par 
ticularly to Figure 1, an airplane propelier 10 
comprises blades 11 and 12 rotatably mounted 
in a hub 13. The hub 13 is secured to the shaft 
14 of a vertical motor 15. Additional propellers 
16 and 17 may be mounted on the same airplane 
and are identical in arrangement with that shown 
at 10. 
In order to shift the blades of the propellers 

10, 16 and 17 to the desired position, I provide 
a hydraulic pilot control system indicated gen 
erally at 18, which, in cooperation with remote 
ly controlled means operated by hydraulic pres 
Sure contained within the hubs of the propellers, 
effects the desired adjustment of the blade posi 
tion. The hydraulic pilot control system 18 in 
cludes a reservoir 19 having a priming pump 20. 
A pair of cylinders 21 and 22 having reciproca 
ble pistons therein are connected to the reservoir 
19 by a pipe 23 and the connections to the cyl 
inders are provided with check valves 24 and 25. 
Operating handles 26 and 27 are pivoted in suit 
able Supports for reciprocating the pistons with 
in the cylinders 21 and 22 to apply the required 
preSSure to the operating fluid column. 
The pressure applied to the pistons within the 

cylinders 21 and 22 is transmitted through a pair 
of headers 28 and 29 Pipes 30 and 31 lead from 
the headers 28 and 29 to a stationary bearing col 
lar 32 on the hub of the propeller 10. This col 
lar affords a means for introducing fluid under 
pressure to the blade shifting mechanism within 
the hub, although the latter revolves with respect 
to the source of fluid pressure. The details of this 
device will be described more fully later. 
The pipes 30 and 31 include cut-off valves 33 

adapted to be simultaneously operated by the 
handle 34a. The propellers 16 and 17 are also 
provided with bearing collars 34 and 35, similar to 
that shown at 32, and pipelines 36, 37 and 38, 39, 
transmit fluid pressure from the headers 28 and 
29 to the bearing collars 34 and 35. 
The valves 33 in the pipe lines 30, 31, 36, 37 

and 38, 39 permit individual control of the pro 
pellers 10, 16 and 17. By closing all the valves 
33 except that in the pipe line to the propeller 
it is desired to control, any one of the propellers 
may be adjusted without affecting the pitch ad 
justment of the other propellers. 
An indicating device 40, which preferably takes 

the form of a current meter, is connected in Se 
ries with a current source such as a battery 41 
and a control device within the propeller hub to 
be later described, through a rotating Connec 
tion, such as a slip ring 42. 
The control levers 26 and 27, the valves 33, 

and the indicators 40 of which one is provided 
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for each propeller, are preferably mounted with 
in easy reach of the airplane pilot. It will thus 
be possible for him to readily bring about any 
desired adjustment of the propellers regardless of 
their location. 

Referring now to Figures 2, 3 and 7, the hub 
13 of the propeller 10 comprises a body 43 and 
a cover plate 44 which serves as a clutch mem 
ber. Bearing sleeves 44a and 45 are formed in 
tegral with the body 43 for receiving the shanks 
46 and 47 of the blades 11 and 12. A shield 48 
covers the front of the hub and is secured to the 
body thereof by the screws 49. The body 43 of 
the hub is provided with a rearwardly projecting 
sleeve 50 integral therewith, which is adapted to 
receive the end 51 of the motor shaft 14. 
The clutch member 44 has a splined connection 

with the forward edge of the body 43 of the hub 
13 and is maintained in engagement therewith 
by means of a coil spring 52 which fits under the 
head of a pin 53. The pin 53 passes through a 
central hole in the member 44 and is secured to 
the shaft 51 by means of a nut 54 cooperating 
with the threaded reduced ends of the shaft and 
pin. The threaded connection between these 
members is supplemented by cotter pins 55 paSS 
ing through the nut 54. The splined or toothed 
connection between the clutch member and body 
of the hub is such that relative rotation of these 
members is prevented as long as the clutch men 
ber engages the hub. When the clutch men 
ber is spaced from the hub slightly, for example, 
by a gap of is of an inch, it may be rotated 
in either direction on the hub. The inner face 
of the member 44 is provided with a thrust bear 
ing 56, the purpose of which will become apparent 
hereinafter. 
Arcuate rack bars 57 and 58 are secured to the 

inner face of the clutch member 44, by means 
of screws 59. The screws 59 pass through slots 
60 adjacent the ends of the rack bars to permit 
adjustment of the latter. This adjustment is 
effected by means of adjusting ScreWS 61 having 
eccentrically shaped heads. The rack bars 5 
and 58 are adapted to cooperate with bevel gears 
62 and 63 keyed to the shanks 46 and 47 of the 
propeller blades 11 and 12. By means of the 
adjusting screws and slots, the blades 11 and 12 
may be given corresponding initial positions, SO 
that any subsequent adjustment will cause equal 
changes in the position of both blades. The a 
tio of the gear connection including the rack 
bars and pinions is preferably one to one, al 
though it may be either greater or less. It is 
generally desirable that a given movement of 
the clutch member 44 and rack bars effect a 
lesser movement of the blades, so that a compar 
atively fine adjustment is possible. For this 
reason, I prefer to make the ratio one to one Or 
leSS. 

In order to facilitate the initial adjustment of 
the blades heretofore referred to, I provide grad 
uations 46a on the blade shanks adapted to co 
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operate with an index 47a on the bearing sleeves . 
44a and 45. The blades may thus be axially Set 
to the same angular position, with respect to 
the hub 43 by adjusting one rack bar until the 
index on both sleeves lies opposite the same 
graduation on the shanks. 

It will be apparent from the description which 
has preceded, that the blades 11 and 12 are nor 
Italy locked relative to the hub 13, by reason 
of the toothed or splined engagement of the 
clutch member with the hub, the rack bars on 
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the clutch member determining the position of 
the blades. 
In order to prevent fluttering of the blades 

when the propeller is revolving, the rack bars 
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57 and 58 may be shimmed up, so that the tips 
of the teeth of the rack bars “bottom" on the 
roots of the teeth of the gears and vice versa. 
When the clutch member 44 engages the hub 43. 
All movement of the blade shanks relative to 
the rack bars is thus prevented but when the 
clutch member 44 is shifted away from the bevel 
gears, it may be rotated to cause adjustment of 
the blades. 

In order to disengage the cover or clutch mem 
ber 44 from the face of the body 43 of the hub, 
I provide a pair of cylinders 64 and 65. Pistons 
reciprocate within these cylinders, as shown in 
Figure 5, and actuate pivoted clutch throwout 
links 66 and 67. The links 66 and 67 have flat 
tened midportions 68 which engage the thrust 
bearing 56 on opposite sides of the pin 53. The 
pistons are controlled by the fluid pressure ap 
plied by the hydraulic pilot control System 18 
of Figure 1, in a manner which will be set forth 
in greater detail later. 
The rotation of the clutch member 44 which 

effects the desired adjustment of the blades 11 
and 12, is accomplished through the medium of 
a yoke member 69 pivoted centrally thereof, as 
at 70, on a boss 71 formed within the body. 43 
of the hub 13. The yoke member 69 is con 
nected to pistons reciprocating in a pair of cylin 
diers 72 and 73 mounted within the hub 13. 
Fluid under pressure is supplied to these pistons 
and to the pistons 64 and 65 through axial holes 
or channels 74 and 75 in the hub 50 which con 
nect with radial channels 76 and 77. The cylin 
ders 72 and 73 are connected to the cylinders 74 
and 75 by the conduits 78 and 79 within the 
hub 13. - 

The yoke member 69 is provided with a for 
ward extension 69b which enters an off-center 
opening 69a in the clutch member 44. The 
member 44 is adapted to be rotated about the 
pin 53 by means of the yoke member 69, after it 
has been spaced from the hub 13. This spacing 
of the member 44 and its rotation about the pin 
53 is accomplished by applying pressure to the 
fiuid contained in the cylinders 64, 65,72 and 73. 
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The application of pressure to the fluid in the 
cylinders 64 and 65 disengages the clutch mem 
ber or cover plate 44 from the hub 13 through 
the medium of the throw-out links 66 and 67. 
After the disengagement of the clutch member 
has been effected, it may be rotated by increas 
ing the pressure applied to one or the other of 
the cylinders 71,73. If excess pressure is applied 
to the cylinder 72, for example, the yoke men 
ber 69 will swing about its pivot point 70 in a 
clockwise, direction. The downward movement 
of the forward projection 69b of the yoke men 
ber 69, which enters the opening 69a in the 
member 44, imparts a similar rinovement to the 
latter, and its movement causes the desired ad 
justment of the blades 11 and 12 through the 
rack members 57 and 58 and the bevel pinions 
62 and 63. When the desired adjustment has 
been effected, the pressure applied to the cylin 
ders is released and the spring 52 causes the 
member 44 to re-engage the hub 13, so that the 
blades are locked and firmly held in their ad 
justed position. The means for supplying fuid 
pressure to the cylinders within the propeller 
hub, while.the latter is revolving, is one of the 

conduit 93 connected thereto. 

- 3 

important features of the invention and will now 
be described in detail. 
As best shown in Figure 4, the conduit defined 

by the axial channel 74 and the radial channel 
76 communicates with an annular groove 80 
formed in the bore of the bearing collar 32 which 
is clamped about the sleeve 50. The conduit in 
cluding the channels 75. and 77 likewise COm 
municates with a similar annulus 81. The pipe 
lines 30 and 31 are connected to the annuli/80 
and 81 by means of the radial holes 82 and 83 
in the collar 32. The annuli 80 and 81 are 
provided with non-friction oil ringS 84 on each 
side thereof. These rings are made up of three 
120 Segments and have an external groove for 
receiving a contractile spring 85, as best shown 
in Figures 10 through 12. A key 86 locks the non 
friction rings to the bearing collar 32 to prevent 
their rotation with the sleeve 50. 
Shedder rings 87 and 88 are formed on the 

sleeve 50 and cooperate with grooves 89 and 90 
in the collar 32 to return any fluid that might 
leak past the non-friction rings 84 to a sump 
through holes 91 and 92 in the collar 32 and a 
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From the foregoing, it will be obvious that by 
shifting the levers 26 and 27 to apply pressure 
to the headers 28 and 29, it will be possible to 
release the engagement of the clutch member 
44 with the hub 43 and to effect the desired ad 
justment of the blades 11 and 12, after which 
release of the pressure applied to the hydraulic 
system permits the re-engagement of the clutch 
member to prevent further movement of the 
blades in the hub, One of the advantages of 
the invention is that no pressure is applied to 
the hydraulic system, except during the brief 
intervals when an adjustment is actually be 
ing made. This advantage is an important one, 
since it relieves the hydraulic system of the 15 
wear and deterioration resulting from continu 
ous circulation of the fluid. 

It also minimizes the effect of slight leakages 
in the hydraulic System, since the pressure is 
applied for a short period only, and even though 
slight leaks in the System develop, any oil lost 
may be replaced from the storage tank 19, so 
that continuous operability is ensured. 
The embodiment just described is readily 

adaptable for use on propellers having more than 
two blades. It is only necessary to provide ad 
ditional rack bars on the clutch member 44 simi 
lar to those shown at 57 and 58, for coopera 
tion with the extra blades which, of course, like 
the blades, 11 and 12, will be swivelled in the 
hub and provided with bevel pinions for engag 
ing the rack bars. 

Figures 8 and 9 illustrate a modification of 
the clutch releasing and blade shifting mecha-/ 
nism described above with reference to Figures/ 35. 
2, 3 and 7. The means and method for supply 
ing actuating fluid is the same in both cases and 
the only difference lies in the mechanical con- . 
nections between the fluid pressure cylinders 
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and the blade shanks. Referring to Figures 340 
8 and 9, in which the same reference numerals'', 
applied to Figures 2, 3 and 7, are employed to 
identify corresponding elements, the bladeshanks 
46 and 4 are Swivelled within the sleeves 44 
and 45 of the body 43 of the hub 13. The shanks 45 
46 and 47 are provided with terminal forks 95 
and 96. The fork 95 has spaced arms 97 and 
98, and the fork 96 has similar arms 99 and 
100. The cylinders 2 and 73 carry reciprocable 
pistons which are connected directly to the arms is0. 
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97, and 99 of the brackets 95 and 96. The arms 
98 and 100 of these brackets are connected to 
a link 101 pivoted at its center 102 to a boss 
103 projecting from within the hub 43. The 
link 101 has a forward projection 104 which is 
adapted to be received within an off-center re 
cess 105 in the clutch member 44. The latter 
is adapted to be disengaged from the hub 43 by 
the pistons reciprocating in the cylinders 64 and 
65, as previously explained. These pistons have 
rods 66 and 67 connecting them directly to 
the clutch member 44, which take the place of 
the links 66 and 67. 
In Order to lock the blades to the hub by 

means independent of the clutch member 44, I 
provide the blade Shanks 46 and 47 with knurled 
or splined portions 105 and 106. These portions 
are adapted to be engaged by slidable blocks 
107 and 108 having cooperating Splined Or toothed 
surfaces. The blocks 107 and 108 have slots 
therein so that they can slide on the screws 
49. The blocks are forced into eingagement with 
the splined portions 105 and 106 by the movement 
of the member 44 which bears directly on the 
forward face of the blocks. The blocks afford a 
duplicate locking means for the blades 11 and 
12 to prevent any whipping or fluttering thereof 
due to a possible looseness in the mechanical 
connection between the cylinders and the blades, 
although the clutch member 44 will substantially 
eliminate all such fluttering. 
The operation of the modification of Figures 

8 and 9 is similar to that of the modification 
preciously described. Pressure is first applied 
to both ends of the fluid column traversing the 
clutch releasing and blade shifting cylinders, 
so that the member 44 is separated from the 
toothed surface of the hub 43. An increased pres 
sure applied to one of the cylinders 72 and 73 
will then cause a slight rotation of the blades 
1 and 12. The movement of the blades is ef 

fective through the link 101 to shift the clutch 
member 44, SO that when the adjustment has been 
completed and the pressure released, the reen 
gagement of the member 44 with the hub 43 Will 
lock the blades in adjusted position. The re 
engagement of the member 44 forces the blocks 
107 and 108 into engagement with the splined 
portions 105 and 106 of the shanks 46 and 47 to 
further lock the blades against movement. 

Figure 13 illustrates a possible modification 
of the structure shown in Figure 4. In Figure 13 
I have illustrated the annuli 80 and 81 formed 
in a main bearing 110 of the motor crank shaft. 
The annuli are separated by non-friction rings 
84, as in the structure of Figure 4, and the axial 
and radial channels 74, 75, 76 and 77 are formed 
in the crank shaft itself instead of in the rear 
Ward extension of the propeller hub, as shown 
in Figure 4. The operation of the two modifica 
tions is the same and both provide means for 
supplying a hydraulic pressure from a stationary 
Source to a rotating operating mechanism. 
The invention as described so far has been 

explained with reference to an internal combus 
tion engine of the vertical type. It is also readily 
adaptable to engines of the radial type having 
a crank shaft of the character illustrated in 
Figure 14. In order to apply the invention to this 
type of engine, it is merely necessary to provide 
suitable conduits in the shaft by drilling and 
plugging in the known manner. Fluid pressure 

75 

is supplied to the conduits thus formed in the 
crankshaft through a bearing Such as that shown 
at 111. This bearing has an annulus il2 COOper 
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ating with a radial hole 113 connected to one of 
the conduits through the crankshaft. The other 
conduit which preferably, traverses the center of 
the shaft cooperates with a hole 114 in the bear 
ing. The fluid supply pipes 30 and 31 may be 
connected to the groove 112 and to the hole 114. 
Non-friction oil rings and shedder rings are em 
ployed as in the modification shown at Figures 
4 and 13. The means shown in Figure 14 for in 
troducing fluid pressure has the advantage over 
those previously described that one leakage path 
is eliminated, although the means first described 
may be employed with radial or vertical mo 
tors. The indicating means illustrated at 40 in Fig 
ure 1 may be controlled by any suitable device, 
but I preferably employ a rheostat 115 (Figures 
2 and 8), the resistor element of which is carried 
within the hub 43. A moving contact is carried 
by and grounded on the cover plate or clutch 
member 44 (Figure 3). As the clutch member is 
shifted to cause an adjustment of the blade po 
sition, the rheostat contact is likewise moved to 
vary the resistance in the circuit including the 
meter 40. The indication of the latter is thus 
altered to afford the operator exact information 
concerning the blade adjustment. 
As previously explained, the invention involves 

the principles of static hydraulic, pressures ap 
plied from a stationary Source to a rotating op 
erating mechanism. The advantages of Such 
System have been partially enumerated herein 
before. In addition to these advantages, the 
invention provides simple and easily controlled 
actuating means for causing the desired adjust 
ment of propeller blades either of a plurality of 
Screws simultaneously or of each Screw individ 
ually, and also locks the blades in adjusted posi 
tion to prevent any accidental movement thereof. 
It is possible to vary the propeller blade position 
to any desired extent for forward movement, or 
the blades may even be slightly reversed to slow 
down an airplane in case of an attempt to land 
in a short distance. The advantages of the Se 
lective pitch propeller in taking off, climbing and 
cruising are so fully realized that enumeration 
thereof is not necessary. The invention may be 
used on propellers having two or more blades. 
The structures described provide means for 

Supplying controlling pressures from a station 
ary source to the rotating propeller mounted di 
rectly on a motor crank shaft and revolving at 
a high rate of speed. The blade shifting means 
contained within the propeller hub are thus con 
trolled without the use of complicated mechani 
cal means for transmitting actuating impulses 
from a stationality point to the rotating propeller. 
The propeller hub and blade shifting means are 
an integral part of the motor shaft for all prac 
tical purposes and the described method for in 
troducing the hydraulic pressure is such that 
it does not interfere with the normal operation 
of the motor and can be applied to substantially 
any type of airplane motor now in use. 
Although the invention has been described 

With reference to airplanes and airscrews, the 
Same principles may be employed in controlling 
the pitch of other types of screws, such as those 
employed for the propulsion of watercraft. 
Although I have illustrated and described but 

a few modifications of the invention and its de 
tails, it will be apparent that numerous changes 
therein may be made without departing from the 
spirit of the invention. It is possible, instead 
of utilizing two opposing fluid pressures to em 
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ploy a single fluid pressure opposed by a me 
chanical force such as that exerted by a COm 
pression spring. It is also obvious that motor 
driven pumps with suitably controlled valves may 
be substituted for the pressure applying means 
26 and 27. Any such changes may be made 
within the scope of the appended claims which 
constitute the sole limits upon the breadth of 
the invention. 

I claim: 
1. The combination with an airscrew having 

a variable pitch, of means for indicating the 
angular position of the Screw blades, comprising 
pitch-varying means and a rheostat operated 
thereby. 

2. An electric indicator for a selective pitch 
screw including a circuit having a current Source, 
a current meter, and a rheostat actuated by the 
novement of the Screw blades. 

3. The combination. With a motor, a propeller 
including a hub on the shaft of said motor and 
blades swivelled in the hub, of a clutch member 
in said hub, means for locking the member to 
the hub to prevent rotary movement thereof, 
hydraulic means in the hub for disengaging the 
member from the hub and rotating it thereon, 
and a connection between said member and Said 
blades whereby movement of the member 
changes the pitch of the blades. 

4. Means for controlling an adjustable revolv 
ing propeller mounted directly on the crank 
shaft of a driving motor by a stationary source 
of hydraulic pressure, including radial and axial 
channels in the rotating mechanisin, and . sta 
tionary chambers for conducting fluid thereto. 

5. The combination, in a multi-screw craft, 
with a plurality of selective pitch screws each 
Comprising a hub on a shaft and blades swivelled 
in the hub, of pilot control means for said kolades 
Within Said hubs, and a common remote control 
Sneans for simultaneously selecting the desired 
pitch for the blades of one or more of said screws. 

6. In a selective pitch screw having blades 
SWivelled to a hub, mechanical means for locking 
the blades to the hub to prevent relative rotation 
thereof, means for rendering said means ineffec 
tive, means for effecting a shift in the setting of 
the blades, and a connion actuating medium for 
Said two last-mentioned means. 

7. The combination. With a propeller hub hav 
ing blades swiveled thereto, of blade adjusting 
and locking means comprising a cover for said 
hub, means on said cover and hub for preventing 
relative rotation thereof, a spring for forcing 
Said cover against Said hub, means within the 
hub for starting the cover from the hub against 
the force of Said Spring and for turning the cover 
relative to the hub, and means on said cover and 
blades for causing swiveling movement of the 
blades on rotation of said cover. 

8. In a propeller hub having blades swiveled 
thereto, releasable means for mechanically lock 
ing the blades against Swiveling movement in the 
hub, hydraulic means in the hub for releasing 
and moving Said locking means, and connections 
between said locking means and the blades for 
swiveling the blades on movement of the locking 
eaS. - 

9. In a propeller, a hub, blades SWiveled there 
in, releasable means in the hub for mechanically 
locking the blades against Swiveling movement 
in the hub, means for releasing said locking 
means including a hydraulic Column, means for 
applying pressure to said column, and means for 
shifting said column to rotate said locking means, 
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and means on said locking means for causing the 
Swiveling movement of the blades. 

10. In a propeller, a hub having blades Swiveled 
therein, releasable means in the hub and rotat 
ing therewith for locking said blades relative to 
the hub, pressure actuated means for releasing 
Said locking means, pressure operated means for 
rotating said locking means, and means includ 
ing a fluid-pressure line extending to and from 
said hub for applying pressure to said releasing 
means and for Selectively operating said rotating 
eas. 
11. A propeller having a hub, blades swiveled 

therein, pinions on said blades, a cover for said 
hub having releasable locking relation thereto, 
rack bars on said cover for engaging said pin 
ions, means for releasing the cover from the hub, 
and means for rotating said blades. 

12. Apparatus for adjusting blades swiveled 
in a propeller hub, comprising blade-locking 
means and blade-shifting means, a substantially 
Static hydraulic column extending to and from 
Said hub, means actuated by the pressure sus 
tained by Said column for releasing said locking 
means, and means actuated by a slight move 
ment of Said column to actuate said blade-shift 
ing means. 

13. In a multi-motored aircraft having pro 
propellers with shiftable blades, means for selec 
tively effecting equal adjustments of the pitch of 
the blades of one or more of said propellers, com 
prising a static hydraulic column, blade-shifting 
means in the propeller connected to said column, 
and means for applying pressure to said column. 

14. In a propeller having blades swivelled to a 
rotatable hub mounted on a shaft, the combina 
tion with blade-shifting and blade-locking means 
in Said hub, of hydraulic means in the hub and 
rotating therewith for operating said blade-shift 
ing and blade-locking means, and means for 
applying variable pressures to a fluid column 
extending to said operating means, for releasing 
the blade-locking means and actuating the blade 
shifting means. 

15. In a Screw, a hub, blades pivotally mounted 
therein, releasable means in the hub for locking 
Said blades in adjusted position, blade-adjusting 
means in the hub and rotating therewith, a fluid 
column connected to said blade-locking and 
blade-adjusting means, means for applying equal 
and opposite pressures to the column for releas 
ing the blade-locking means, said blade-adjust 
ing means being operated upon an excess pressure 
at one end of the column over that at the other. 

16. In a Screw, a hub, blades swivelled in the 
hub, releasable mechanical means in the hub for 
retaining the screw blades in a fixed position, and 
hydraulic means in the hub and rotating there 
with for releasing said mechanical means and 
shifting said blades. 
1. A propeller comprising blades Swivelled in 

a rotatable hub mounted on a motor shaft, a 
clutch member in Said hub, interlocking projec 
tions on the member and hub, hydraulic means 
in the hub and rotating therewith for disengaging 
the member from the hub and rotating it thereon, 
and means in the hub actuated by the rotation of 
the member for changing the pitch of the blades, 

18. The combination with an air screw directly 
mounted On a shaft of a driving motor and having 
a hub with blades adjustably carried therein, 
blade-shifting means and blade-locking means in 
the hub, means for introducing a fluid column to 
the rotating System comprising said Screw and 
shaft between the screw and the motor, and 
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means for applying pressure to the fluid column adjusting said blades, of means for conducting a 
to release the blade-locking means, and for moy- fluid column to said releasing and shifting means, 
ing the column to operate the blade-shifting means for applying pressure to said column to 
leaS. actuate Said releasing means, said pressure-apply 
19. The combination with a variable pitch ing means being Operable on further movement, to 80 

screw propeller mounted directly on a driving move said column to operate said blade-shifting 
motor shaft, means for normally locking the pro-, means. 
peller blades, hydraulic means for releasing said LOUIS J. KOZUB. 
blade-locking means, and hydraulic means for 
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CERTIFICATE OF CORRECTION. 

Patent No. 1,936,677. November 28, 1933. 

LOUIS J. KOZUB, 

it is hereby certified that error appears in the printed specification of the 
above numbered patent requiring correction as follows: Page 5, lines 79 and 
80, claim 10, strike out the words "in the hub and rotating therewith" and 
insert the same after "means" in line 81; and line 103, claim 13, strike out 
the syllable "pro-"; and that the said Letters Patent should be read with these 
corrections therein that the same may conform to the record of the case in the 
Patent Office. 

Signed and sealed this 9th day of January, A. D. 1934. 

F. M. Hopkins 
(Seal) Acting Commissioner of Patents. 
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