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UNITED STATES PATENT of FICE 
Alan H. Lockheed, Los Angeles, Calif. 

Substituted for abandoned application Serial No. 
399,273, June 23, 1941. This application Janu 
ary 4, 1945, Serial No. 571,229 

1. - 

This application is a substitute. for applicant's 
prior application, Serial No. 399.273, filed June 
23, 1941, which became abandoned April 3, 1944. 
This invention relates to controllable pitch pro 

pellers of the general class of Screw propellers in 
which the inclination of the blades may be varied 
Or-adjusted. 
Although this propeller is primarily designed 

for. aviation use it may be adapted for marine 
propellers or for fans or for any of that general 
type of device. 
The object and function of a controllable pitch 

propeller, is well known in the art and does not 
need to be herein elaborated upon. It is Sufi 
cient to say that in aviation use it is desirable 
to have the propeller adjusted with low pitch for 
increased engine speed and power as for taking 
off and in climbing and to have the blades ad 
justed with high pitch for normal flying. 
The object of this invention is to provide a sim 

plified construction which Will be strong and dur 
able and particularly one which occupies a mini 
mum of space and is simply operated. The de 
vice is provided with various novel features of 
construction and arrangement as hereinafter 
more fully described and particularly pointed out 
in the claims, reference being had to the accom 
panying drawings, in which 

Fig. 1 is an elevation of the forward part of the 
fuselage of an airplane showing a part of the en 
gine-in outline, with the controllable pitch pro 
peller mounted on the engine shaft and with a 
part of the pitch actuating mechanism mounted 
on the propeller hub. 

Fig. 2 is an enlarged view of the hub of the 
propeller and a part of the actuating mechanism 
with parts broken away in different planes to 
illustrate details of construction. 

Fig. 3 is a cross-section on the line 3-3 of Fig. 
2-showing the propeller and its hub in elevation. 

Fig. 4 is a cross-section on the line 4-4 of Fig. 
2 illustrating details of construction and particu 
larly a one-way roller clutch mechanism. 

Fig. 5 is a cross-section on the line 5-5 of Fig. 
2. illustrating the brake mechanism. 
... Fig. 6 is a section through the hub on the line 
6-6 of Fig. 2 illustrating the worm and gear. ac 
tuating mechanism. 

Fig. 7 is a longitudinal section of the safety 
clutch illustrated in Fig. 1. 

Fig. 8 is a fragmentary view of a second form 
of operating mechanism. 

Fig. 9 is a fragmentary-section illustrating that 
part of the second form of actuating mechanism 
which is located upon the propeller hub. 

4. Claims. (CI. 170-160.29) 

0 

5 

20 

25 

30 

35 

40 

45 

50 

2 
Fig. 10 is alongitudinal section of the driving 

shaft, safety. clutch, one-way, clutch and brake 
illustrated in Fig. 8. 

Fig. 11 is a cross-section of the one-way clutch 
device. On the line f - of Fig. 10. . . . . 

Describing first that form of structure illus 
trated in Figs, 1 and 2 and other partial views, 
the nose section f of the fuselage of an airplane 
has a conical shield or "spinner' 2 fixed to the 
propeller and rotating with it and carried by a 
conventional engine 3 shown in outline. The en 
gine shaft 4 (Fig. 2) projects forwardly from the 
engine and has the propeller hub 5 fixed to it in a 
conventional Way as by a key 6 and a nut 7. 
The hub 5-has radially extending blade-sockets 

8, corresponding in number to the number of 
blades, two being shown. The inner ends: 9 of the 
propeller blades. O are received in the sockets; 8 
and are rotatably retained by Suitable-bearings 
such as ball bearings if spaced by sleeves 2 and 
retained by Suitable structure such as a cap 3. 
The extreme and inner end of each blade is 

provided with a plate 4 rigidly fastened to it...by 
screws. 5 and provided on a portion of its periph 
ery with gear teeth 6 (Fig. 6) meshing with worm 
gears T. Each respective worm gear. 7 is pro 
vided with a shaft 8 journaled in bearings pro 
vided in the hub socket 8 and they are retained 
in place by suitable structure such as a sleeve.9 
held in place by ScreWS. One end of each shaft 
(8 projects from the rear side of the propeller hu 
and is provided with a pinion gear 20. v 

Rotation of the gears 20, the shafts 8 and the 
Worm, gears. Will cause rotation of the respec 
tive propeller blades on axes radial to the axis of 
the shaft 4, this blade rotation being limited in 
each direction by a Stop pin 2 fixed to the base 
of the Socket 8 and projecting into a notch or 
recess 22 in the periphery of the plate 4 so that 
the rotation of the blades on their axes is limited. 
The rotation of the blades on their axes changes 
the pitch of the propeller. The limit of move 
ment, is controlled by the said pin 21 in the notch 
22, being set for extreme high pitch in one posi 
tion and extreme low pitch in the other position. 
The aforedescribed mechanism is identical in 

each of the two forms of operating mechanism 
disclosed herein. 
A gear 25 meshing with both pinions 20 has a 

hub 26 rotatably mounted upon the propeller hub 
5, this. hub 26 having a continuation 26a fixed to 
it which is provided with a brake drum 27. A cir 
cular brake shoe 28 is split and expansible, and 
anchored to a stationary part of the engine at 29 

55 (Fig. 5) and provided with a brake lining 30 lo 
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Cated within the brake drum 27 and is expanded 
for braking action by suitable means such as a 
Wedge 3 inserted at its split part and manually 
actuated by a lever 32 (Fig. 2) which may be con 
trolled from a suitable location such as the pilot's 
cockpit. 
A gear 35 (Fig. 2) Surrounds the hub 26 of the 

gear 25 and is mounted for free rotation thereon 
by a ball bearing 36. Rollers 37 constituting a 
conventional one-way clutch are interposed be 
tween the gear 35 and the hub continuation 26a, 
which is fixed to and rotated with the hub 26 of 
the gear 25, so that free relative rotation may be 
had between the gears 25 and 35 in one direc 
tion but the gears will be clutched together by 
the rollers 37 in attempted relative rotation in 
the opposite direction and particularly in the 
present instance when the gear 35 is rotated 
faster than the gear 25 the clutch will act to posi 
tively drive the gear 25 with the gear 35. 

Frictional resistance to movement of the gear 
25 on the propeller hub 5 is obtained by a collar 
38 (Fig. 2) fixed to the propeller hub 5 adjacent 
the gear hub continuation 26a and a spring 
pressed plate 39 adjacent the front face of gear 
25, suitable friction disks 40 being interposed. 
The Springs 4 act to squeeze the hub of the gear 
25 against the fixed collar 38 locked by a set screw 
38a and to frictionally resist its movement rela 
tive to the propeller hub 5. 
The gear 35 meshes with a bevel gear 45 fixed 

to a shaft 46 journaled in a bearing 47 mounted 
on the engine 3, this shaft being connected by a 
flexible coupling or universal joint 48 to a shaft 
49 journaled in a bearing 50 mounted on the en 
gine. A Small electric motor 5 is mounted on 
the engine and has its shaft 52 in alignment with 
the shaft 49 and connected thereto by a safety 
friction clutch 53 (Fig. 7) which comprises a disk 
54 fixed to the housing 55 and a head 56 and 
collar 57, both on the shaft 52, and located upon 
Opposite sides of the disk 54 and held into fric 
tional engagement therewith by a spring 58 bear 
ing against nuts 59. This safety clutch transmits 
power under normal conditions but will slip when 
Overloaded. 
The operation of the first form of structure 

is as follows: In normal operation of the pro 
peller the blades are set to either extreme high 
pitch or extreme low pitch within the limits con 
trolled by the stop pin 2 in the notches 22. In 
these positions the inherent irreversible character 
of the intermeshing worn 7 and gear teeth f S 
tends to lock the blades in their adjusted posi 
tions and to prevent inadvertent movement. A 
further lock is provided by the frictional re 
sistance to rotation of the gear 25 on the pro 
peller hub 5 by the spring pressed plate 39 Squeez 
ing its hub against the fixed collar 38, the gear 25 
meshing with the pinions 20 on worn gear shafts 
8. With the propeller rotating, when it is de 

sired to move the blades 0 to change their pitch 
in one direction the lever 32 (Fig. 1) is operated 
to apply braking resistance to the brake drum 27 
which is connected to the hub of the gear 25 and 
When this braking resistance is greater than the 
frictional resistance caused by the spring pressed 
plate 39 the gear 25 will be slowed in its rotation 
relative to the propeller hub 5 and caused to ro 
tate upon the propeller hub 5 at a speed less than 
the speed of rotation of the hub and this relative 
movement will be transmitted to the pinion gears 
20 which will rotate the worm gears 7 causing 
the blades O to change their pitch and inasmuch 
as there is no mechanism provided to indicate 
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4. 
the extent of this movement it is presumed that 
this change of pitch will continue until the stop 
pin 2? prevents further movement of the blades 
Which Will cause the brake shoe 28 to slip on the 
brake drum 27. 
The opposite adjustment of the blades is ac 

Complished by actuation of the motor 5 and may 
be done either when the propeller is at rest or 
while it is rotating. To accomplish this adjust 
ment the motor is energized and through its 
Various heretofore described connections it Will 
rotate the gear 35 in the same direction as, though 
momentarily just a little faster than, the normal 
rotation of the propeller hub and in this direction 
of rotation the rollers 37 will act to clutch the 
gear 35 to the gear 25 causing it to rotate in the 
Same direction as the propeller thus rotating the 
pinion gears 20 and the worm gear 7 to move 
the blades fo. 

ihe motor 5 must mave sufficient speed so that 
it can drive the gear 35 faster than the rotation 
of the shaft 4 and the propeller hub 5 and it 
must have sufficient power to overcome the fric 
tional resistance to rotation of the gear 25 caused 
by the Spring pressed plate 39. It also must 
turn in the proper direction to drive the gear 35 
in the same direction as the rotation of the 
shaft 4. 
The Safety clutch 53 is to permit slippage when 

the blades have reached the limit of their ad 
justment and the motor 5 continues to rotate. 
This safety clutch also acts to prevent damage 
to the motor 5? in case of a "kick-back' of the 
engine which Sometimes occurs. 
In the form of structure illustrated in Figs. 8, 

9, 10 and 1 the gears 25 and 35a, are integrally 
formed or rigidly connected together and 
mounted for rotation on the propeller hub 5 and 
the gear 25 meshes with the pinions 20 and actu 
ates them to adjust the blades as previously de 
Scribed. The hub 26 of these gears is squeezed 
between the collar 38 fixed to the propeller hub 
and the Spring pressed plate 39 as and for the 
purpose previously described. 
In this form of structure (Fig. 9) the bevel gear 

45 is constantly driven by the gear 35a, all of the 
time that the propeller is rotated. The gear 45 
is mounted on a shaft 46 journaled in the bearing 
47 and is connected by a universal joint 48 with a 
Shaft 49a, journaled in the bearing 50. 
A brake drum 60 (Fig. 10) is fixed to the shaft 

49a adjacent the bearing 50 and is surrounded 
by a brake band 6? which is operated to exert 
braking effort on the drum 60 by a lever 62 which 
is connected to Some suitable device as a cam 63 
(Fig. 8) which will contract the brake band 6 
upon operation of the lever 62. 
A combined safety clutch and one-way clutch 

is located in a housing 67 (Fig. 10) which sur 
rounds the shaft 49a and is mounted for rotation 
thereon on a bearing 64. Rollers 65 are inter 
posed between the housing 67 and the hub 66 
of the brake drum 60 and act to clutch the hous 
ing 67 to the drum 60 upon relative rotation of 
the two parts in one direction but permits free 
relative rotation thereof in the opposite direction. 
The Safety clutch portion of this device cor 

responds to that shown in Fig. 7 and previously 
described and serves to connect the clutch hous 
ing 67 with the shaft 52 of the electric motor 5. 
In the Operation of this form of structure the 

shafts 46 and 49a (Fig. 8) and the brake drum 
are constantly rotated during rotation of the 
shaft 4. However, the one-way clutch rollers 65 
are released during normal shaft rotation and 



5 
the rotation of the shaft 49a, is not transmitted 
to the clutch housing 67 and the motor shaft 52 
which normally remain idle. When it is desired 
to change the pitch of the propeller blade in one 
direction the brake band 6 is clamped upon the 
drum 6 which retards rotation of the shaft 49a 
and transmits this retarding effort to the gears 
35a, and 25 causing them to rotate on the pro 
peller hub 5 in a direction opposite to the pro 
peller shaft rotation, this rotating movement be 
ing transmitted through the pinions 28, the worn 
gears 7 and the gear teeth 6 to the respective 
propeller blades. 

For adjusting the blades to the other position 
the motor 5 is energized and when the speed of 
rotation of the shaft 52, which is connected to 
the clutch housing 6 by the safety clutch here 
tofore described, becomes greater than the rota 
tion of the shaft 49a, the clutch roller 65 Will 
grip the hub 66 of the drum 60 and cause the 
shaft 49a to rotate faster than it had previously 
been driven by rotation of the propeller shaft. 

0 

15 

20 

This increased rotation will be transmitted 
through the various connecting parts to the gears 
35a, and causing them to rotate upon the hub 5 
in the direction of rotation of the hub and rotat 
ing the pinions 20 and their connected parts to 
move the propeller blades to the opposite angle. 

I claim: 
1. A controllable pitch propeller comprising a 

hub mounted on a shaft, propeller blades mount 
ed for rotation on axes radial to the axis of said 
hub, means for rotating said blades on their re 
Spective axes including pinions spaced from and 
rotating on axes Substantially parallel to the axis 
of said hub, a gear rotatably Surrounding said 
hub and meshing with Said pinions, a brake to 
retard rotation of said gear during rotation of 
the hub, a second gear rotatably surrounding the 
axis of said hub, a one-way clutch acting to 
clutch said Second gear to Said first gear, and 
means for rotating said second gear faster than 
the rotation of the Shaft. 

2. A controllable pitch propeller comprising a 
hub mounted on a shaft, propeller blades mount 
ed for rotation on axes radial to the axis of said 
hub, means for rotating said blades on their 
respective axes including pinions spaced from and 
rotating on axes substantially parallel to the axis 
of Said hub, a gear rotatably Surrounding said 
hub and neshing with said pinions, constantly 
acting friction means to resist rotation of Said 
gear relative to Said hub, a brake to retard rota 
tion of said gear during rotation of the hub, a 
second gear rotatably surrounding the axis of 
said hub, a one-way clutch acting to clutch said 
second gear to Said first gear, and means for 
rotating said Second gear faster than the rotation 
of the shaft. 

3. A controllable pitch propeller comprising a 
hub mounted on a shaft, propeller blades mount 
ed for rotation on axes radial to the axis of said 
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hub, means for rotating said blades on their 
respective axes including pinions spaced from and 
rotating on axes substantially parallel to the axis 
of Said hub, a gear rotatably Surrounding said 
hub and meshing with said pinions, a brake to 
retard rotation of Said gear during rotation of 
the hub, a second gear rotatably surrounding the 
axis of Said hub, a one-way clutch acting to 
clutch said second gear to said first gear, and 
means for rotating said second gear faster than 
the rotation of the shaft comprising a motor 
rotatably connected to the second gear. 

4. A controllable pitch propeller comprising a 
hub mounted on a shaft, propeller blades mount 
ed for rotation on axes radial to the axis of said 
hub, means for rotating said blades on their 
respective axes including pinions spaced from and 
rotating on axes substantially parallel to the axis 
of Said hub, a gear rotatably Surrounding said 
hub and meshing with said pinions, a brake to 
retard rotation of said gear during rotation of 
the hub, a second gear rotatably surrounding the 
axis of Said hub, a one-way clutch acting to 
clutch said Second gear to said first gear, and 
means for rotating Said second gear faster than 
the rotation of the shaft comprising a motor 
rotatably connected to the Second gear and a 
friction clutch interposed between the motor and 
the Second gear. 

AITAN H. LOCKHEED. 
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