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(GRANTED UNDER THE PROVISIONS OF THE ACT OF MARCH3, 1921, 41 STAT, I., 1313.) 

To all whom it may concern; 
Be it known that I, ERWIN WESNIGK, a 

citizen of Germany, and a resident of Berlin, 
Germany, have invented certain new and 
useful Improvements in Adjustable or Self 
Regulating Propellers, of which the follow 
ing is a specification, and for which patents 
have been granted in Germany, Nos. 326218, 
filed 20th April, 1918, and 32778, filed 27th 
August, 1918, in the name of my assignees, 
the Helix Propeller Gesellschaft, Berlin, 
Germany, Blucherstrasse No. 1; and I do 
hereby declare the following to be a full, 
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clear, and exact description of the invention, 
such as will enable others skilled in the art 
to which it appertains to make and use the 
same, reference being had to the accompany 
ing drawings, and to the letters or figures 
of reference marked thereon, which form a 
part of this specification. 
The invention relates to improvements in 

adjusting devices of prope, blades, espe 
cially for air service. Commonly the ad 
justment movements are effected from some 
part of the machine rigidly connected to 
the foundation of same; the movement being 
transmitted to the blades of the rotating 
screw propeller by axially displacing a 
sleeve on the propeller axis or by using an 
arrangement of toothed gear wheels for ex 
ample in the form of a differential gear or 
planet gear as used in automobile practice. 
In most of such cases difficulties arise be 
cause there is not enough space available 
between the hub of the propeller and the 
bearing of the propeller shaft for receiving 
the device, whilst the accommodation of the 
adjusting device in the interior of a hollow 
propeller shaft is only possible in connec 
tion with the use of an intermediate gear 

smaller number of revolutions than the 
number of revolutions of the propeller shaft. 
Thereby the propeller blades are rotated at 
their respective shafts, in the one or the 
other direction so as to increase or to dimin 
ish the pitch of the propeller blades. 
The advantage of this arrangement con 

sists therein, that no transmission means are 
needed for transmitting the considerable ad 
justing forces from a stationary part to 
the rotating propeller, these forces being 
generated immediately in the auxiliary ar 
rangement or air servomotor mounted at the. 
rotating parts of the propeller. 
A further feature of the invention con: 

sists in the regulation of the air servomotor 
by a centrifugal regulator rotating with 
the propeller and connected to the gear of 
the air servomotor, so as to put it into ac 
tion in the case the number of revolutions 
of the propeller shaft is too great or too 
Small, for the purpose of increasing or di 
minishing the pitch of the propeller and 
the force needed for the rotation of said 
propeller; thereby it is attained that the 
number of revolutions of the propeller re 

between the motor and a propeller shaft 
freely accessible from its end opposite to 
the propeller. . . ." 
The invention consists in using as founda 

tion for the parts exerting the adjusting 
forces not a rigid part of the machine frame 
but the air, by providing at the propeller 
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an arrangement of two or more auxiliary 
blades constructed-to act as an air turbine 
or as braking blades and connected to any 
propeller blade adjusting device mounted 
in the axis of the propeller in such a manner 
that the said arrangement is adapted to 
drive the adjusting device with a greater or 

mains substantially the same at the various 
conditions of flight, may it be in great alti 
tude or near the ground, and may the aero 
plane driven by the propeller be in ascend 
ing or descending state. For this purpose a 
'member influenced by the air pressure may 
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be provided in addition to or in place of a 
centrifugal regulator. 
The invention further relates to several 

improvements in the details of construction 
of the air servomotor, the regulator, the 
means for reversing the propeller blades, 
and the accommodation of the rotatable 
blades as hereafter described. 
The invention is illustrated in the accom 

panying drawing, in which 
Figs. 1, 2 and 3 are a longitudinal section, 

a frontal view and an upper view, partly 
in section, of one form of construction of 
the propeller 

Fig. 4 is a frontal view of the hub por 
tion - 

section, a frontal view and an upper view 
of a second form of the propeller Fig. 8 is a special view of the regulator 
and its gearing on a larger scale 
Fig. 9 is a side view partly in section, of 

figs. 5, 6 and 7 are a side view, partly in 
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a third form of construction, in which the 
auxiliary blades are fastened to a cap in 
cluding the hub of the propeller, and a gyro 
scopic device is mounted in said cap. 
At the first form of construction (Figs. 

1-4) the hub 1 is a flat part, at one side of 
which in the direction of the motor shaft 
mounted transversely in the hub is attached 
a sleeve 2, in the interior of which may be 
placed the nut fastening the propeller hub 

... at the motor shaft, and its accessories. The 
hub 1 is constructed in one piece with two 
parallel phanes 3 on which the propeller 
blades abut. The centrifugal forces of the 
blades are sustained by bolts 4 which are 
surrounded between the planes 3 by stiffen 
ing tubes 5 and extend beyond the planes 3 
through distance tubes 6 and to annular 
bodies 7. In these annular bodies 7 ball 
bearings 8 are enclosed by which are sur 
rounded and sustained iron blade sleeves 9. 
The said blade sleeves 9 are centrally guided 
at the hub planes 3 by circular guide faces 
and support the blades 10 which are inserted 
in them with cylindrical base parts. 
The insertion of the wooden blades 10 in 

the sleeves 9 is effected as follows. The base 
parts of the blade are primarily armoured 
with a ring 11 shrunk on each base part for 
the purpose of obviating destruction by 
splitting the wood; then the base parts are 
turned cylindrically and milled in the interior 
to get the annular slot 12 (or several such 
slots in concentric arrangement) and a cen 
tral bore 13. Thereupon wedge shaped 
bodies 14, 15 are inserted the innost of 
which is secured by a screw 16 screwed into 
the wood. The annular wedge 15 is extend 
ing in form of ribs 17 into the radial slots 
of the wood splitted by driving in the 

In this state the blade base is 
turned to a shape corresponding to the in 
terior shape of the blade sleeve 9. There 
upon the wedges 14, 15 are drawn out, the 
blade base is inserted into the sleeve 9 and 
the wedges are again inserted and secured 

- by the screw 16. 
For the purpose of adjusting or rotating 

50 
the blades there are provided conical toothed 
gear wheel segments 18 at the sleeves 9, and 
the said segments 18 are meshing with a 
conical toothed 
Emounted at the above mentioned hub sleeve 
2. The conical wheel 19 is connected by a 

55 

servognotor. The ity 
... for this purpose is fitted 

its 21 on which are screwed the auxiliary 
60 

tube or sleeve to the hub 20 of a little ad justable auxiliary propeller serving as a 
propeller hub 20 
with two screw 

blades 22 by aid of bearing nuts 23, coni. 
cally inserted into the blades. Sleeves 24 
are shrunk on the base parts of the wooden 

... auxiliary blades and said sleeves 24 are 
provided with teeth, with which are mesh 
Tag toothed rods 25 of a slide 26, which said 

gear wheel 19 rotatably. 
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slide, by the aid of a thrust bearing 2 con 
structed as a ball bearing, is connected to a 
regulator sleeve 28. The regu 
in two flat springs 29 attached at one end to 
two of the above mentioned bolts 4 respec 
tively and at the other end to the regulator 
sleeve 28 and provided in their middle parts 
with centrifugal blocks 30. 
The operation is as follows. When the 

propeller is in rotation the centrifugal 
blocks 30 assume a certain medium position 
under the influences of the centrifugal force 
and the springs 29. The regulator sleeve 28 
at this position of the parts is advanced as 
far as to hold by the toothed rods 25 the 
auxiliary blades in a medium position adapt 
ed to cause the auxiliary propeller to re 
volve under the influence of the air current 
generated by the main blades 10 with the 
same number of revolutions as the main 
propeller. Thereby no relative displacement 
is caused between the rotating parts and the 
propeller is uniformly running. If for some 
reasons the propeller assumes a too fast ro 
tation the sleeve 28 is approached by the 
regulator to the hub portion 1, 3 and the 
auxiliary blades, are thereby adjusted to as 
sume a greater pitch with the result that the 
auxiliary propeller revolves less, fast than 
the main propeller, and the relative dis 
placement between the auxiliary propeller 

lator consists. 
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hub 20 and the gear wheel 19 connected 
thereto effects that by the aid of the toothed 
segments 18 the blades 10, are adjusted to as 
sume a greater pitch; the propeller then con 
Sumes a greater amount of force, so that the 
motoris running more slowly and gets again 
its normal number of revolutions. If in 
the reverse case the motor begins to run too 
slowly, all motions are caused in the in 
verse sense, with the result that again the 
normal number of revolutions is reached, 
provided that the motor is in good working 
order. 

Referring now to the second form of con 
struction (Figs. 5-8) the hub parts 1 to 17 
are constructed in the same manner as at 
the above described form, and are indicated 
by the same reference numerals. 
The blade sleeves 9 are here fitted with 

worm wheels 31 meshing with worms 32, the shafts 33 of which are provided with a 
toothed wheel 34 each. The said toothed 
wheels may be replaced by frictional wheels 
and are meshing with a central wheel 35 
rotatably mounted on the sleeve 2. The 
central gear wheel 35 is driven by a second 
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central wheel 36 provided with two flat . . . 
braking blades 37, in the following manner. 
A transmitting gear wheel 38, and two fur 

gear wheels 39, 40 mesh ther transmittin 
ing with each other, are mounted at a slide 
41 in such a nanner that at one end posi 
tion of said side the one transmitting wheel 
38 meshes with the two central wheels 35, 
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36 thereby causing them to move in the same 
direction; at the reverse movement of said 
slide of the transmitting wheels 39, 40 the 
one is meshing with the one central wheel 

5 36 and the other with the other central wheel 
35, thereby causing the central wheels to 
revolve in reverse directions. 
The said slide 41 is slidably mounted at 

a guide plate 42 of the hub sleeve 2 and is 
10 moved by a centrifugal regulator to and fro 

between its end positions. The regulator 
comprises a sleeve or collar 43 to which are 
linked centrifugal blocks 44 provided each 
with a tooth 45 engaging the sleeve 2 in 

15 such a manner that the blocks 44 at mov 
ing about their links cause the collar 43 to 
rotate about the sleeve 2. A pin 46 ex 
tending from the collar 43 into a slotted 
portion 47 of the slide serves to transform 

20 the rotating movements of the collar 43 into 
the above mentioned longitudinal - sliding 
movements of the slide 41, and to bring 
thereby into engagement with the central 
wheels 35, 36 the transmitting wheels 38, 

5 or 39, 40 respectively, or to hold said wheels 
out of engagement. 
The force driving the regulator blocks 44 

towards the "axis of the propeller is fur 
nished by a spiral spring 44, the one end 
of which is attached to the collar 43, and 
the other end to a collar 45 rigidly con 
nected to the sleeve 2. The said collar 45, 
instead of being rigidly connected to the 
sleeve 2, may be mounted thereon rotatably 

35 and may be influenced by a gear so as to be 
rotated at the will of the operator, in order 
to change the tension of the spiral spring 
44' and thereby change the normal num 
ber of revolutions to be assumed by the mo 

40 tor and propeller. 
The operation of this form of execution 

is as follows. If the motor is running with 
normal speed the transmitting wheels 38 and 

w 39, 40 are not in engagement with the cen 
45 tral wheels 35, 36, and the auxiliary blades 

37 as well as the wheel 36 rest without any 
substantial rotation, whilst the wheel 35 is rotated synchronously with the propeller 
without influencing in any way the blades 

50 10, the latter being held in position by the 
automatic blocking effectiveness of the worm. 
gears 31, 32. If the number of revolutions 
of the propeller grows too great or too 
small, the centrifugal blocks 44 are swung 

55. out of their medium position into one or 
the other direction, and thereby the collar 
43 is rotated in the respective direction, so 

i as to move the slide 41 in the respective di 
irection and to get the transmitting wheels. 

60 38 or 39, 40 respectively into engagement 
with the central wheels 35, 36. The aux 
iliary blade 37 thereby is coupled to the ad 
justment gear so as to be rotated with a 
certain speed in equal sense with the pro 

65 peller but exert a rotating force upon the 

adjusting gear in the one or the other sense 
and thereby adjusting the blades 10 in the 
manner described at the first form of execu 
tion. 
The operation of the above mentioned ad 

justing device of the regulator spring 44 
is the following. If for instance the op 
erator releases the tension of the said spring 
the centrifugal blocks 44 will overcome the 
force of the spring in the same manner as 
if the propeller were running too fast. The 
auxiliary blade arrangement is thereby 
caused to increase the pitch of the main 
blades 10, and a smaller number of revolu 
tions is attained. If the operator does still 
more release, the tension of the spring, there 
is coming a point in which the pitch of the 
blades is the greatest possible, and a further 
shifting of the blades in the same direction 
effects a reverse thrust of the propeller; pro 
vided that the motor is sufficiently powerful 
to run under these conditions, is obtained in 
this manner the reversibility of the pro 
peller. The method of again adjusting the 
propeller to the prior state then consists in 
again giving the regulator spring a stronger 
tension, whereupon all movements will pro 
ceed in the inverse direction and normal 
working of the propeller will be obtained. 
The dimensions of the auxiliary blade 37 

may be chosen without difficulty so as to 
exert a sufficient adjusting force for quickly 
adjusting the blades 10, whilst on the other. 
hand the force exerted should be sufficiently 
great only at a relatively great speed of the 
auxiliary blade in order to avoid a too hard 
engagement of the gear wheels. M 

Referring to the third form of construc 
tion (Fig. 9) the essential features of the 
propeller and the gear correspond to those 
of the second form of execution, with the 
exception that instead of the auxiliary blade 
37 at the hub of the central wheel 36 there 
is arranged a sheet metal cap 49 shaped 
like the usual propeller caps and provided 
with a removable cover 50 in its fore part, 
and completed at, its back portion by a 
ring 51 held by struts 52 mounted at the 
rigid parts of Ele propeller hub. 
The rotatable cap 49 is provided at its 

outer surface with four or six sheet metal 
ribs 53 which act as braking blades, i.e. 
cause the cap to stand still or to rotate only 
more slowly than the propeller. Thereby 
the same effect is attained as at the second 
form of execution of the auxiliary blades. . 
The ribs 53 may be arranged partly in the 

form of screws with a pitch ascending 
the sense of the revolution of a watch hand 
and partly in the form of screws with 
reverse pitch. By alternately laying flat, or 
pulling into the interior of the cap, the one 
or the other set of the said ribs may be got 
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out of action, so as to perform the same mode 
of action as described in connection with the 130 
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adjustable auxiliary blades 22 of the first 
named form of excution as above mentioned. 
In the third form of execution are further 

more arranged in a cap 49 two gyroscopes 
54 provided with conical gear wheels 55 
meshing with a gear wheel 56 fitted to the 
hub of the propeller. As the cap is resting 
without rotation, or at least is rotated less 
quickly than the propeller, the gyroscopes 
54 are rotated by means of the gear. 55, 56. 
and assist the resisting force of the cap 49 
against being rotated, so as to augment the 
adjusting force available. If needed all the 
accessories known in connection with ships 
gyroscopes may be provided and the gyro 
scopes may be driven by electrical force. 
Under certain conditions the ribs 53 may be 
avoided, the cap being arrested against ro 
tation only by the gyroscopes. The respec 
tive axis of the propellerblades may bear 
ranged with a pronation and with -an ec 
centrical position in relation to the pro 
peller shaft axis in order to diminish the 
stresses exerted on the shifting bearings of 
the blades 10 in a known manner without 
interfering with the invention. 
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Having now particularly described my 
invention, what I claim as new and desire 
to secure by Letters Patent of the United 

30 States is: , 
1. In screw propellers the combination 

With Fogle blades rotatably mounted at 
a hub, of an auxiliary blade rotatably 
mounted at the said hub and means for 
transmitting the rotating movements of said 
auxiliary blade onto the rotatably mounted 
propeller blades. u 
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2. In screw propellers the combinatio 
with propeller blades rotatably mounted at 
a hub, of an auxiliary screw propeller blade 
rotatably mounted at the said hub and 
adapted to be adjusted to various screw 
pitches and means for transmitting the 
rotating movements of said auxiliary blade 
onto the rotatably mounted propellerblades. 

3. In screw propelers the combination 
with propellerblades rotatably mounted at 
a hub, of auxiliary blades mounted at said 
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hub and only acting as braking blades and 
means for transmitting the rotating move 
ments of Said braking blades onto the ro 
tatably mounted. propeller blades. 

4. In screw propellers the combination. 
with propellerblades rotatably mounted at 
a hub, of auxiliary blades mounted at the 
said hub and only acting as braking blades, 

1,425,922 

means for transmitting the rotating move 
ments of said braking blades onto the ro 
tatably mounted propeller blades, and 
means for changing the sense of rotation of 
the propeller blades in relation to the sense 
of rotation of the auxiliary blade arrange 
ment. 

5. In screw propellers the combination. 
with propeller blades rotatably mounted at 
a hub, an auxiliary blade device rotatably 
mounted at said hub and means for trans 
mitting the rotating movements of said aux 
iliary blade device onto the propeller 
blades, of a regulating device adapted to 
automatically change the pitch of said aux 
iliary blade device or the gearing con 
necting the said rotatable auxiliary blade 
device to the rotatably mounted propeller 
blades. 

6. In Screw propellers the combination 
with propeller blades rotatably mounted at 
a hub, an auxiliary blade device rotatably 
mounted at said hub and means for trans 
mitting the rotating movement of said auxil 
iary blade device onto the propeller blades, 
and a regulating device adapted to auto 
matically adjust the propellerblades by the 
aid of said auxiliary blade device, of a 
spring balancing the force of the regulator, 
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and means for adjusting the tension of the 
said spring by the hand of the operator. 

7. In screw propellers the combination 
with propeller blades rotatably mounted a 
a hub, of an auxiliary blade device rotat 
ably mounted at the said hub and means for 

- transmitting the rotating movements of 
said auxiliary blade device onto the rotaa 
tably mounted propeller blades, of a cap ene 
closing the said means and provided at its 
Outer surface with ribs adapted to act as the 
said auxiliary blade. 

8. In screw propellers the combination 
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with propeller blades rotatably mounted at . 
a hub, of one or more gyroscopes mounted at 
a body rotatably attached to the said hub, 
means for driving the said gyroscopes, and 
means for transmitting the rotating move 
ments of the said body, onto the rotatably 

105. mounted propeller blades. 
Tn testimony that I claim the foregoing 

as my invention I have signed my name in 
presence of two subscribing witnesses. 

Witnesses: 
OTTO, GALL. 
MARIA SLEGER. . 
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ERWIN WESNIGK. 


