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24 Claims. 

This invention relates to propellers and more 
particularly to propellers of the type wherein the 
pitch of the blades may be varied during opera 
tion of the propeller. 
One of the objects of the present invention is 

to provide in a propeller of the type having a 
plurality of radially-extending blades a novel 
mechanism for readily varying the pitch or an 
gularity of the blades during operation. 
Another object of the invention is to provide 

a novel variable pitch propeller wherein the pitch 
Of the blades may be easily varied when the pro 
peller is in motion by a novel mechanism de 
riving its power from the power of the propeller 
Shaft, 

Still another object is to provide in a variable 
pitch propeller of the above character, a novel 
mechanism for varying the pitch of the blades 
including a gear wheel operable rotatably in the 
Same direction as, but at a speed different from 
that of the propeller shaft in order to vary the 
pitch of the blades. 

Still another object is to provide a novel pitch 
changing mechanism for a propeller embodying 
a novel arrangement whereby said mechanism 
may be readily and easily actuated by a pair of 
gears drivably connected with the propeller shaft. 
A further object is to provide in a propeller 

of the above character, a novel arrangement 
whereby the pitch changing mechanism is auto 
natically rendered inoperative as soon as the 
pitch of the blades has been varied to a prede 
termined degree. W 
A still further object is to provide a variable 

pitch propeller embodying the above and other 
features which is so constructed and arranged 
as to be unusually compact and light in weight 
as Well as positive in Operation and One where 
in the pitch of the blades of the propeller may 
be varied with a minimum of effort and atten 
tion on the part of the Operator. m 
The above and other objects and novel features 

of the invention will appear more fully herein 
after from the following detailed description 
when taken in connection with the accompany 
ing drawings wherein One embodiment of the 
present invention is illustrated. It is to be ex 
pressly understood, however, that the drawings 
are for purposes of illustration only and are not 
designed as a definition of the limits of the in 
vention, reference being had for this purpose 
to the appended claims. 

Referring to the drawings wherein similar 
reference characters refer to similar parts 
throughout the Several views: 

(C. 170-163) 
Fig. 1 is a rear view partly in section of a 

propeller embodying the principles of the present 
invention; 

Fig. 2 is a sectional view taken on line 2-2 of 
Fig. 1; 

Fig. 3 is a diagrammatic sectional view of a 
portion of the pitch changing apparatus taken 
on line - of Fig. 5; 

Fig. 4 is a diagrammatic sectional view of an 
other portion of the pitch changing apparatus 
taken on line - of Fig. 5; 

Fig. 5 is a front sectional view of a portion 
of the pitch changing apparatus and control 
mechanism therefor taken on line 5-5 of Figs. 
6 and 7; 1 

Fig. 6 is a sectional view illustrating certain 
parts of the apparatus shown in Fig. 5 and taken 
Cn line - of the latter, and . . . . 

Fig. 7 is a sectional view of certain of the parts 
illustrated in Fig. 5 and taken along line - 
of the latter. 

Referring more particularly to Figs. 1 to 4 a. 
variable pitch propeller embodying the principles 
of the present invention is illustrated therein as 
comprising a power or driving shaft 8 having a 
hub. 9 suitably secured thereto, said hub being 
provided with a pair of radially-extending sockets 
0 and in which propeller blades 2 and 3 are 

rotatably mounted as by means of bearings 4 
and is respectively, in order that the angularity 
of the blades may be varied during operation of 
the propeller. Suitable means, as will be more 
particularly referred to hereinafter and including 
a worm gear 6 and worm f on worm shaft f8, 
are provided for each blade for rotating the lat 
ter about their longitudinal axes to change the 
pitch thereof. 

In the form shown, Figs. 3 and 4, the pitch 
changing mechanism is power operated by means 
of power derived from the power or driving shaft 
and includes suitable gear means in the form 

of a double gear 9 having gear elements 20 and 
2, the former of which is adapted to be in con 
stant engagement with oppositely-disposed gear 
wheels 22 and 23 rotatably mounted in the hub 
sockets 0 and respectively as by means of 
stub shafts 24 and 25. The gear wheels 22 and 
23 are integrally formed with or otherwise suit 
ably secured to pinions 26 and 2 respectively 
which are in constant mesh with gears 28, one 
for each blade, which last-mentioned gears are 
fixedly secured to worm shafts 8. As will be 
readily seen from Figs, 3 and 4, the gear means 
9 is rotatably mounted upon the hub. 9, which 

latter is in turn drivably connected with the 
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power or driving shaft 8, the gear means being in 
effect thus rotatably carried by the power shaft. 
It is here pointed out that during normal rota 
tion of the shaft 8, the gear means 9 rotates 
with the hub 9 as a unit thereWith, relative rota 
tion between 9 and 9, however, effecting oper 
ation of the mechanisms connecting the former 
with the worm gears 6 to effect a change in 
pitch of the blades. 
One of the features of the present invention 

resides in the rotation of the gear means 9 in 
the same direction at either a speed in excess 
of the speed of rotation of the shaft 8 or at a 
Speed less than the rotation of said shaft to ef 
fect an increase or decrease in the pitch of the 
blades. In the form of the invention illustrated, 
the gear portion 2? of the gear means 9 may be 
suitably drivably connected with the power shaft 
8 in order to effect one of the above described 
methods of rotation of the gear means 9. For 
this purpose there is drivably connected to the 
hub 9, within a suitable casing 29, a double gear 
30 having gear portions 3 and 32 formed there 
on, the former having a greater number of teeth 
cut thereon than the gear 2. In constant mesh 
with gear 3 is a gear 33 rotatably mounted upon 
a shaft 34 suitably journalled within the walls of 
casing 29. Formed upon one face of the gear 33 
are clutch teeth 35 which are adapted to engage 
corresponding clutch teeth 36 formed upon the 
face of a gear 37 suitably keyed to the shaft 34, 
the gear 37 being in constant mesh with gear 2 
and having the same number of teeth as the 
latter. The gear 33 is formed with less teeth 
than the gear 37 so that during rotation of the 
propeller the gear 33 will rotate at a speed slight 
ly in excess of the speed of rotation of gear 37. 
Preferably the gear 33 has a hub 88 formed 
thereon with which a trunnion ring 39 cooper 
ates, this last-named ring being provided with 
a Suitable rocking lever 40 for moving the clutches 
35 and 36 into engagement to effect a driving of 
gear 37 and gear means 9 at a speed slightly 
in excess of the propeller speed in order to vary 
the pitch of the propeller blades. 

In order to effect a rotation of the gear means 
at a Speed less than the speed of the propeller 
in order to cause a change in the pitch of the 
blades in the other direction, as for example a 
decrease in the pitch of the blades, the gear 32 
is preferably formed with a less number of teeth 
than the gear 2 and meshes with the gear 4 
having a greater number of teeth than the gear 
2f, see Fig. 4. As shown, the gear 4 is rotatably 
mounted upon a shaft 42 suitably journalled in 
the walls of casing 29, the said shaft having 
drivably Secured thereto a gear 43 in constant 
mesh with gear 2. Formed upon the face of 
gear 43 are clutch teeth 44 which are adapted to 
be drivably connected with correspondingly 
formed clutch teeth 45 integrally secured to a 
collar 46 which is in turn rigidly attached to 
the gear 4. Interposed between the collar and 
said last-mentioned gear is a trunnion ring 47 
having a cooperating rocking lever 48 for slid 
ing the trunnion ring and gear 4 axially of the 
gear 32 in order to bring clutches 44 and 45 into 
driving engagement. It will be apparent from 
the construction of gears 32 and 4 that when 
the above-named clutches are brought into driv 
ing engagement with each other, the gear 2 will 
be rotated at a speed slightly slower than the 
speed of rotation of the propeller and this will 
effect a movement of the pitch changing mech 
anism including gears 22, 26, 28, and 8 in 
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such a direction as to vary the pitch of the 
blades oppositely to that described in connection 
with the operation of gears 3 and 33. 
From the above it will be appreciated that 

when the clutches 35-36 and 44-45 are dis 
engaged as illustrated in Figs. 3 and 4, that the 
gear means 9 and the gears exteriorly of the 
housing 29 will rotate as a unit during rotation 
of the propeller and no change in the pitch of 
the blades will be effected. However, upon en 
gagement of the clutch 35-36, the gear means 
9 will be rotated in the same direction as, but 

at a Speed slightly greater than, the speed of 
the propeller depending upon the ratio of the 
pitch diameters of gears 3 and 33, and the rela 
tive rotation between gear means f 9 and the 
power shaft 8 will effect, for example, an in 
crease in the pitch of the blades depending upon 
whether or not the worms f are provided with 
right or left hand threads. It will also be ap 
parent that upon disengagement of the clutch 
35-36 and engagement of clutch 44-45, that 
the gear means 9 will be rotated in the same 
direction as the direction of rotation of the power 
shaft 8 but at a speed slightly less than the 
Speed of the latter, depending upon the ratio 
of the pitch diameters of gears 32 and 4 and 
that the relative rotation between gear means 
9 and the power shaft 8 will effect a decrease in 
the pitch of the blades, depending as above set 
forth upon the direction of the threads upon the 
Worms . This construction thus far described 
enables a positive change in the pitch of the 
propeller blades to be effected by means of the 
power derived from the propeller shaft in a 
simple and efficient manner. 

In order to provide readily accessible means for 
operating the shifting levers 40 and 48, a pair 
of operating members 49 and 50 are positioned 
within easy reach of the operator. 

Referring more particularly to Figs. 5, 6 and 7, 
the Operating member 49 is suitably connected 
with a sleeve 5 rotatably mounted with respect 
to a rod 52, the said sleeve being provided with 
a crank 53 connected with a link 54. As shown, 
the link 5 is provided at its outer end with a 
notch 55 adapted to receive the end portion 56 
of the rocking lever 40, which latter is pivotally 
mounted at 57 to a portion of the casing 29, and 
maintained in the position shown by means of 
a Spring 58, Such as to maintain the clutches 
35-36 disengaged. It will be readily apparent, 
however, from the above that upon movement of 
the member 49 in the proper direction, the rock 
ing lever 40 will be moved about its pivot 5 in 
a clockwise direction as viewed in Fig. 7 to ef 
fect engagement of clutches 35-36 and conse 
quent change in pitch of the propeller blades as 
above described. 

In order to effect remote control of the clutches 
44-45, the operating member 50 is drivably con 
nected with the rod 52 which, at its other ex 
tremity, Fig. 5, is suitably journalled in a bracket 
59 and carries a crank 60 which is pivotally con 
nected to a link 6 f. As shown in Fig. 6, the 
link 6 is provided with a notch 62 adapted to 
receive the upper end portion 63 of the rocking 
lever 48, which latter is pivotally mounted inter 
mediate its end as at 64 to a fixed portion of the 
casing 29, a spring 65 being provided for main 
taining the lever 48 in such a position that the 
clutch 44-45 is normally disengaged. It will 
be readily apparent from the above that upon 
actuation of the member 50 and consequent rock 
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position illustrated in Fig. 6, the lever 48 will 
be rocked in a clockwise direction about its pivot 
64 to effect engagement of clutches 44-45 and 
consequent Operation of the pitch changing 
mechanism. - 

Means are provided by the present invention 
for discontinuing the operation of the pitch 
changing mechanism when the latter has varied 
the pitch of the blades to a predetermined degree 
and preferably. Such mechanism is so constituted 
as to also indicate to the operator the pitch of 
the blades at all times. As shown, such means 
include a gear 66 constantly rotating at the same 
speed as the propeller and the motion of this 
gear is compared with the rotation of the gear 
means 9, through a suitable differentiating ap 
paratus to effect disconnection of either of the 
clutches 35-36 or 44-45 as soon as the pitch of 
the blades has attained a predetermined maxi 
mum or minimum. 

Referring more particularly to Figs. 3, 4 and 5, 
the gear 66 is drivably connected with the gear 
3 and is so constructed as to have the same num 
ber of teeth and the same pitch diameter as said 
last-mentioned gear. Gear 66 is drivably con 
nected in any suitable manner with a shaft 6 
journalled in the walls of casing 29, the said shaft 
carrying within the casing 29 a worm 68 in con 
stant mesh with a worm wheel 69 secured upon 
the lower end of a shaft To suitably rotatably 
mounted in the casing 29. Integrally formed 
upon the shaft 70 is a spiral gear 7 which meshes 
with a corresponding gear 72 formed upon a 
Sleeve 73 having a bevel gear 74 formed integral 
ly therewith, the said sleeve being rotatably sup 
ported by a shaft 75. 

Referring more particularly to Fig. 3, a gear 
76 having the same number of teeth and same 
pitch diameter as gear 2 is in constant mesh 
with Said last-mentioned gear, the said gear T6 
being drivably connected to a shaft 77 suitably 
rotatably mounted in the casing 29. As shown, 
the shaft 77 also carries a worm 78 which is 
adapted to mesh with a worm gear 79 carried by 
the lower end of a shaft 80, said shaft being ro 
tatably mounted in casing 29 in any suitable 
manner. The said shaft 80 is also provided with 
a Spiral gear 8 in constant mesh with a corre 
sponding gear 82 carried by a sleeve 83 having 
a bevel gear 84 formed thereon similar to the 
bevel gear 74. As shown, Fig. 5, the sleeve 83 is 
rotatably supported by the shaft 75, which last 
mentioned shaft has rotatably mounted thereon 
a bevel gear 85 which is in constant mesh with 
bevel gears 74 and 84. It will be apparent from 
the above Construction that in the event that 
bevel gears 74 and 84 are rotating at the same 
speeds and in opposite directions, the gear 85 
will rotate upon its mounting on shaft 75 and 
the latter will remain stationary. However, in 
the event that one or the other of the bevel gears 
74 and 84 is rotating relatively to the other, the 
gear 85 in addition to its rotative movement about 
its pivot will partake of a bodily movement thus 
effecting rotation of shaft 75 in one direction or 
the other depending upon whether gear 4 or 84 
has the greater Speed. 
The above referred to rotation of shaft 75 is 

utilized in order to disengage either the clutch 
35-36 or the clutch 44-45 as soon as the pitch 
of the blades has reached a predetermined value, 
depending upon which of these clutches is en 
gaged. As shown, Fig. 5, the shaft 75 is pro 
vided upon the ends thereof with cams 86 and 87 
adapted to cooperate with notched levers 88 and 

3 
9, which, at their lower ends, are pivotally con 
nected with links and 54 respectively. Each 
of the cams 86 and 87 is preferably connected 
with the shaft 75 by means of a toothed clutch 
element 90 which preferably are provided with 
different numbers of teeth upon their Opposite 
faces in Order to secure a vernier effect in adjust 

the cams 86 and 87 with respect to the shaft 
75, 
As shown, the cam 86 is provided with a pro 

jection 9 which is adapted during clockwise ro 
tation of the cam as viewed in Fig. 6 to engage 
the notched end 92 of lever 88 to lift said lever 
upwardly against the tension of return spring 93 
to effect disengagement between the end portion 
6 of lever 48 and the notch 62 provided in link 
6 in order to permit the spring 65 to return the 
lever 48 to such a position, as to disengage clutch 
44-45, thus bringing the upper end of lever 48 

... into engagement with a stop. 94, it being under 
stood that prior to this operation the lever 48 
has been rocked in a counter-clockwise direction 
about its pivot 64 to effect engagement of the 
clutch 44-45. 

In the event that clutch 35-36 has been placed 
into engagement, it will be appreciated that ro 
tation of cam 87, see Fig. 7, in a counter-clock 
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wise direction will effect engagement between a 
projection 95 on said cam and the upper notched 
end 96 of lever 89 which will cause the said lever 
to be moved downwardly as viewed in Fig. 7 
against the tension of return Spring 97 to effect 
disengagement between the notched end 55 of 
link 54 and the portion 56 of lever 40 whereupon 
the spring 58 will be effective to move the said 
lever in a counter-clockwise direction about its 
pivot 57 in order to effect disengagement of the 
clutch 35-36 and returning the said ever to 
Such a position that the upper end portion there 
of will engage a stop 98. If desired, a suitable 
indicating mechanism 99, Fig. 5, may be inter 
connected with the shaft 75 by any suitable coul 
pling means such as that shown at 00. 

In operation, if it be desired to increase the 
pitch of the blades for example, it is only neces 
sary for the operator to actuate the member 49 
in the proper direction to engage the clutch 
35-36 whereupon the gear means 9 will be 
rotated in the same direction as the propeller, 
at a speed slightly in excess of the speed of the 
latter whereupon the gears 22, 26, 28, f and f6 
Will be rotated to increase the pitch of the blades, 
During this operation, it will be readily seen that 
the bevel gears 74 and 84 will be rotated at differ 
ent speeds due to the fact that the gear wheel 76, 
in constant mesh with the gear means 9, is ro 
tating at a speed slightly greater than the speed 
of rotation of the gear wheel 66. Such relative 
movement between the gears 74 and 84 will effect, 
through gear 85, a rotation of shaft 5 in coun 
ter-clockwise direction as viewed in Fig. 7 to 
effect a release between the link 54 and the lever 
40, as above described in order to permit the re 
turn of said lever to the position shown in Fig. 7, 
whereupon the clutch 35-36 is disengaged and 
further change in the pitch of the blades conse 
quently arrested. 
In the event that it is desired to decrease the 

pitch of the propeller blades, proper actuation 
of the member 50 will, through rod 52, crank 60, 
and link 6, move the lever 48 in such a direc 
tion as to effect engagement between the clutch 
elements 45-44, see Fig. 6, thereby causing ro 
tation of the gear means 9 through gears 32, 
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of the propeller but in the same direction as 
the direction of rotation of the latter. It will 
be appreciated that due to the relative rotation 
of the gear means S and the power shaft 8, the 
pitch changing mechanism comprising gears 22, 
26, 28, 7 and 6 will be rotated in the opposite 
direction to effect, for example, a decrease in the 
pitch of the propeller blades. It will be also ap 
preciated that during this phase of the operation 
of the propeller, the speed of rotation of gear 76 
of the pitch limiting mechanism will be less than 
the speed of rotation of the gear 66 which will 
effect a relative rotation between bevel gears 74 
and 84, Fig. 5, to cause a rotation of the shaft 
75 in the opposite direction or in a clockwise di 
rection as viewed in Fig. 6. As Soon as the shaft 
75 and the cam 86 secured thereto has rotated a 
Sufficient amount after engagement between the 
projection 9 and the notched end 92 of the lever 
88 so as to release the upper end portion 63 of 
lever 48 from the notch 62 in link 6t, the return 
spring 65 will effect a counter-clockwise move 
ment of the lever 48 about its pivot 64 in order 
to disengage the clutch 44-45 and arrest any 
further movement of the pitch changing mecha 
nism. It is to be pointed out that the relative 
position of the cans 86 and 8 will determine the 
limits of the movement of the pitch changing 
mechanism in either direction and by the pro 
vision of the vernier-like clutch members 90 in 
terposed between the shaft 75 and said cams, 
Substantially any position of said cams with re 
Spect to the shaft 5 may be secured. 
There is thus provided by the present inven 

tion a novel variable pitch propeller embodying 
positively acting means for varying the pitch of 
the blades, which means is power operated by the 
power or propeller shaft. By providing the posi 
tively actuating clutches for drivably connecting 
the pitch changing gear means with the power 
shaft, a relatively simple arrangement is secured 
and one which eliminates the use of brakes and 
brake bands heretofore utilized in certain types 
of variable pitch propellers. By providing the 
pitch limiting mechanism any danger that the 
pitch of the blades may be increased or decreased 
below a predetermined amount is avoided, thus 
relieving the operator from the necessity for close 
observance of and undivided attention to the 
pitch changing operation. 
While only one embodiment of the invention 

has been disclosed and described herein, it is to 
be expressly understood that the invention is not 
limited thereto but may be embodied in various 
other forms as well understood by those skilled 
in the art. Reference will therefore be had to 
the appended claims for a definition of the limits 
of the invention. 
What is claimed is: 
1. A variable pitch propeller having a power 

shaft and a plurality of blades adjustable to vary 
the pitch thereof, gear means rotatably carried 
by the shaft for adjusting the blades to vary the 
pitch thereof in response to driving of said gear 
means at a speed different from the propeller 
speed, means for driving Said gear means at a 
speed different from the propeller speed includ 
ing a double gear fixed to the shaft, and means 
for operatively connecting and disconnecting Said 
double gear to and from said gear means. 

2. A variable pitch propeller having a power 
shaft and a plurality of blades adjustable to vary 
the pitch thereof, gear means rotatably carried 
by the shaft for adjusting the blades to vary the 
pitch thereof in response to driving of said gear 
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means at a speed different from the propeller 
speed, means for driving said gear means at a 
speed different from the propeller speed including 
a double gear fixed to the shaft, and means for 
operatively connecting and disconnecting said 
double gear to and from said gear means, said 
last-named means including a pair of independ 
ently operable clutches. . 

3. A variable pitch propeller having a shaft and 
a plurality of blades adjustable to vary the pitch 
thereof, gear means rotatably carried by the shaft 
for adjusting the blades to vary the pitch thereof 
in response to driving of said gear means at a 
speed different from the propeller speed, means 
for driving said gear means at a speed different 
from the propeller speed including a double gear 
fixed to the shaft, and means for operatively 
Connecting and disconnecting one or the other 
of the gear portions of said double gear to and 
from said gear means. 

4. A variable pitch propeller having a shaft and 
a plurality of blades adjustable to vary the pitch 
thereof, gear means rotatably carried by the shaft 
for adjusting the blades to vary the pitch thereof 
in response to driving of said gear means at a 
speed different from the propeller speed, means 
for driving said gear means at a speed different 
from the propeller speed including a double gear 
fixed to the shaft, and means including a pair of 
Selectively operable independent clutches for op 
eratively connecting one or the other of the por 
tions of said double gear to and from said gear 
e3S. 
5. A variable pitch propeller having a shaft and 

a plurality of blades adjustable to vary the pitch 
thereof, gear means rotatably mounted on the 
shaft for adjusting the blades to vary the pitch 
thereof in either direction according as said 
means is driven at a speed in excess of the pro 
peller speed or at a speed less than the propeller 
speed, a pair of gears drivably connected to and 
carried by said shaft, One for driving said gear 
means in One direction and at a Speed in excess 
of the propeller speed and the other for driving 
Said gear means in Said one direction and at a 
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speed less than the propeller speed, and means . 
for independently and operatively connecting one 
or the other of the gears of Said pair of gears 
with said gear means. 

6. In a variable pitch propeller having a rotata 
ble shaft, a hub drivably connected with said 
shaft, a plurality of propeller blades rotatably 
mounted in Said hub, pitch changing mechanism 
for said blades operable in the same direction at 
different speeds for increasing or decreasing the 
pitch of the blades, and means including a pair 
of gears fixed to said shaft for selectively actu 
ating said mechanism at said different speeds. 

7. A variable pitch propeller having a shaft 
and a plurality of blades adjustable to vary the 
pitch thereof, gear means rotatably mounted on 
the shaft for adjusting the blades to vary the 
pitch thereof in either direction according as 
said means is driven at a speed in excess of the 
propeller speed or at a speed less than the pro 
peller speed, a pair of gears drivably connected 
to and carried by said shaft, one for driving Said 
gear means in one direction and at a speed in ex 
cess of the propeller speed and the other for driv 
ing said gear means in said one direction and at a 
speed less than the propeller speed, means for 
operatively connecting one or the other of Said 
pair of gears independently to said gear means, 
and means for automatically rendering said last 
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named means inoperative after a predetermined 
movement thereof. 

8. In a variable pitch propeller having a rotat 
able shaft, a hub drivably connected to said shaft, 
a plurality of propeller blades rotatably mounted 
in said hub, pitch changing mechanism for said 
blades operable in the same direction at different 
speeds for increasing or decreasing the pitch of 
the blades, a pair of gears fixed to said shaft, 
means for connecting one or the other gear of 
Said pair to said mechanism for selectively 
actuating said mechanism at said different speeds, 
and means operable after actuation of Said 
mechanism to a predetermined degree for auto 
matically rendering said mechanism inoperative. 

9. A variable pitch propeller having a shaft 
and a plurality of blades adjustable to vary the 
pitch thereof, gear means rotatably carried by 
the shaft for adjusting the blades to vary the 
pitch thereof in response to driving of Said gear 
means at a speed different from the propeller 
Speed, means for driving said gear means at a 
speed different from the propeller speed including 
a driving gear means secured to said shaft, a 
pair of gears in constant mesh with said driving 
gear means, and means for selectively drivably 
Connecting and disconnecting one or the other of 
said pair of gears to and from said gear means. 

10. A variable pitch propeller having a shaft 
and a plurality of blades adjustable to vary the 
pitch thereof, gear means rotatably carried by 
the shaft for adjusting the blades to vary the 
pitch thereof in response to driving of Said. gear 
means at a speed different from the propeller 
Speed, means for driving said gear means at a 
speed different from the propeller speed includ 
ing a driving gear means Secured to Said shaft, 
a pair of gears meshing with said driving means, 
Said gears of said pair constituting, with said 
driving gear means, gear sets of different ratios, 
and means for operatively connecting either gear 
Set with said gear means to the exclusion of the 
other set. 

ill. In a variable pitch propeller having a rotat 
able shaft, a hub drivably connected with said 
shaft, a plurality of propeller blades rotatably 
mounted in said hub, pitch changing mechanism 
for said blades operable in the same direction at 
different Speeds for increasing or decreasing the 
pitch of the blades, a driving member secured to 
said shaft and a pair of gears independently driv 
ably connected with said member and selectively 
connectable with said mechanism for actuating 
the latter at said different speeds. 

12. In a variable pitch propeller having a rotate 
able shaft, a hub drivably connected with said 
shaft, a plurality of propeller blades rotatably 
mounted in said hub, pitch changing mechanism 
for said blades operable in the same direction 
at different speeds for increasing or decreasing 
the pitch of the blades, a driving member secured 
to said shaft, a pair of gears each separately 
driven by said member at different speeds, and 
means for Selectively connecting one or the other 
of said gears with said mechanism for actuating 
the latter at said different speeds. 

13. In a variable pitch propeller having a rotat 
able shaft, a hub drivably connected therewith, a 
plurality of propeller blades rotatably mounted 
in said hub, means operable for varying the pitch 
of the blades including a gear rotatably mounted 
on said shaft, a pair of gears separately meshing 
with said first named gear, a driving member 
secured to said shaft, a second pair of gears each 
gear of which is separately driven at different 

speeds by said member, and means for drivably 
connecting a gear of one pair with a gear of the 
other pair. 

14. In a variable pitch propeller having a rotat 
able shaft, a hub drivably connected with Said 
shaft, a plurality of propeller blades rotatably 
mounted in said hub, pitch changing mechanism 
for said blades operable in the same direction at 
different speeds for increasing or decreasing the 
pitch of the blades, a driving gear means Secured 
to said propeller shaft, and means including a 
pair of gears drivably connected with said driving 
gear means and selectively axially movable into 
driving engagement with a portion of said mecha 
nism for driving said mechanism at said different 
Speeds. 

15. In an aircraft having a variable pitch pro 
peller, the combination with a power operated 
rotatable adjusting . means concentrically ar 
ranged in respect to a propeller shaft, a control 
means including a pair of gears fixed to said shaft 
to determine operation of said adjusting means in 
either direction to start blade adjusting action, 
and means contemporaneously operating with 
said adjusting means to limit said blade adjusting 
action. 

16. A rotary propeller having blades mounted 
for adjustment to vary the pitch thereof; means 
including a rotatable member for moving the 
blades to vary their pitch in one direction or the 
other according as the rotatable member is driven 
at a speed in excess of or less than propeller 
speed; two rotary idler members; means for 
constantly driving said idler members during 
rotation of the propeller, One at a speed in exceSS 
of propeller speed and the other at a speed less 
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than propeller speed; and means for operatively . 
connecting one idler member or the other to the 
rotatable member, to accordingly drive the latter 
at a speed in excess of or less than propeller 
speed. 

17. A rotary propeller having blades mounted 
for adjustment to vary the pitch thereof; means 
including a gear rotatable about the propeller 
axis, for moving the blades to vary their pitch 
in one direction or the other according as the 
gear is driven at a speed in excess of or less than 
propeller speed; two rotatably mounted idler 
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gears; two driving gears meshing respectively 
with the idler gears and fixed to rotate With the 
propeller to drive one idler gear at a speed in 
excess of propeller speed and the other idler gear 
at a speed less than propeller speed; and means 
for operatively connecting one idler gear or the 
other with the first mentioned gear, to accord 
ingly drive the latter at a speed in excess of Or 
less than propeller speed. 

18. A propeller hub mounted on a driving shaft, 
a plurality of blades adjustably mounted to vary 
the pitch of said blades; planetary gearing car 
ried by said hub and a rotatable gear supported 
from said shaft, said gearing and said gear 
adapted to vary the pitch of said blades in one 
direction or the other accordingly as said rotat 
able gear is driven at a speed in excess of Or less 
than said hub, means for driving said rotatable 
gear including two idler members mounted for 
independent rotation, means for constantly driv 
ing said idler members from said shaft and other 
means for connecting or for disconnecting either 
of said idler members to and from said rotatable 
gear. - 

19. A variable pitch propeller having a power 
shaft and a plurality of blades mounted for ad 
justment to vary the pitch thereof; means in 

SO 

O 

s 



5 

O 

30 

40 

45 

6 
cluding planetary gearing carried by the hub and 
a rotatable gear carried by said shaft to vary the 
pitch of the blades in one direction or the other 
accordingly as said rotatable gear is driven at a 
speed in excess of or less than propeller speed; 
means for so driving said rotatable gear includ 
ing two idler members mounted for independent 
rotation, means for constantly driving said idler 
members during rotation of the propeller, and 
means for positively operatively connecting and 
disconnecting each of said idler members to and 
from the rotatable gear. 

20. A variable pitch propeller having a shaft 
and a plurality of blades adjustable to vary the 
pitch thereof, gear means rotatably mounted on 
the shaft for adjusting the blades to vary the 
pitch thereof in either direction according as 
said means is driven at a speed in excess of the 
propeller speed or at a speed less than the pro 
peller speed, gear mechanism drivably connected 
to and carried by said shaft, means for connect 
ing said gear mechanism to said gear means to 
drive the same at a speed in excess of the pro 
peller speed or at a speed less than propeller 
speed, said last named means including a pair 
of idler members in constant mesh with said 
gear mechanism, clutch teeth associated with 
one side face of each of said idler members, and 
means for selectively connecting said gear means 
with either of said idler members including posi 
tively acting clutch mechanism adapted to en 
gage said clutch teeth associated with the idler 
members, together with means operable to inter 
rupt further change in pitch after the latter has 
reached a predetermined value. 

21. A rotary propeller having blades mounted 
for adjustment to vary the pitch thereof; means 
including a gear mounted for rotation about the 
propeller axis, for moving the blades to vary the 
pitch thereof in one direction or the other ac 
cording as the gear is driven at a Speed in excess 
of or less than propeller speed; a pair of idler 
gears separately mounted for independent rota 
tion; means for driving said idler gears respec 
tively at speeds in excess and less than propeller 
speed; and means for operatively connecting One 
idler gear or the other to the first mentioned 
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gear, to accordingly drive the latter at a speed 
in excess Or less than propeller speed. 

22. A rotary propeller having blades mounted 
for adjustment to vary the pitch thereof; means 
including a gear mounted for rotation about the 
propeller axis, for moving the blades to vary the 
pitch thereof in one direction or the other ac 
cording as the gear is driven at a speed in excess 
of or less than propeller speed; a pair of idler 
gears separately mounted for independent rota 
tion; means for driving said idler gears respec 
tively at speeds in excess of and less than pro 
peller speed; and clutch means for operatively 
connecting one idler gear or the other to the first 
mentioned gear, to accordingly drive the latter 
at a speed in excess of or less than propeller 
Speed. 

23. A rotary propeller having blades mounted 
for adjustment to vary the pitch thereof; means 
including a rotatable member for moving the 
blades to vary their pitch in one direction or the 
other according as the rotatable member is driven 
at a speed in excess of or less than propeller 
speed; two idler members mounted for independ 
ent rotation; means responsive to rotation of the 
propeller to drive one of said idler members at a 
speed in excess of propeller speed and the other 
idler member at a speed less than propeller 
speed; and means for Operatively connecting One 
idler member or the other to the rotatable mem 
ber, to accordingly drive the latter at a speed 
in excess of or less than propeller speed. 

24. In a variable pitch propeller having a rotat 
able shaft, a hub drivably connected therewith, 
a plurality of propeller blades rotatably mounted 
in said hub, means operable for varying the pitch 
of the blades including a gear rotatably mounted 
on said shaft, a pair of gears Separately meshing 
with said first named gear, a driving member 
Secured to said shaft, a second pair of gears, 
each gear of which is separately driven at dif 
ferent speeds by said member, means for driv 
ably connecting a gear of one pair with a gear of 
the other pair, and means for automatically dis 
engaging said last named gears after a predeter 
mined change in pitch. 
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