
1,009,478. 
W. H. CLARK, 

WHEEL PROPELLER, 
APPLICATION FILED JUNE 1, 1910, 

cBA planographi Co., WASNgton, b. c. 

Patented Nov. 21, 1911, 
3 SHEETS-SHEET 1. 

- - - 8vvuovot 

(2ZZézz7-762.2% 

  



W. H., CLARK, 
WHEEL PROPELLER, 

APPLICATION FILED JUNE 1, 1910. 

1,009,473. Patented Nov. 21, 1911. 
3 SHEETS-SHEET 2. 

S W 

N .. 
Aawa wav 

------------------- 
77 

8weentor 
68) & Zaza/7/7 (2aré live-3-3-2-3 

ua 24-e- 
33 6. 

&lthot led 

columbia PLANogRarit co., wastilNGTON. D.' 

  

  

    

  

  

  

  

  

  

    

  

  

  

  



W. H. CLARK, 
WHEEL PROPELLER, 

APPLICATION FILED JUNE 1, 1910, 

1,009,473. Patented Nov. 21, 1911. 
3 SHEETS-SHEET 3. . 

8ttowica/ 

columsA PLANooRAPH co., wASHINGTON, D. c. 

  



O 

15 

25 

30 

35 

40 

45 

50 

UNITED STATES PATENT OFFICE. 
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WEEE-PROPELLER. 

1,009,473. Specification of Letters Patent. Patented Nov. 21, 1911. 
Application filed June 1, 1910. Serial No. 564,431. 

To all whom it may concern: 
Be it known that I, WILLIAM. H. CLARK, 

citizen of the United States, residing at 
Cleveland, in the county of Cuyahoga and 
State of Ohio, have invented certain new 
and useful Improvements in Wheel-Propel 
lers, of which the following is a specifica 
tion. 
This invention relates to wheel propellers 

especially adapted and intended for use on 
flying machines, and more particularly re 
lates to that type of such propellers in 
which the paddles or blades are guided by 
means of guides or tracks, the blades being 
provided with rollers which follow the 
tracks and cause a corresponding inclina 
tion or change of position of the blades with 
respect to the line of travel. The guides are 
so arranged and constructed that during the 
upper half of the revolution of the wheel the 
paddles travel in a course tangential to the 
line of rotation, and during the lower half 
of the revolution are brought gradually to 
a radial position with respect to the circle 
of revolution, to effect the driving action. 
The guides or tracks which control the posi 
tion of the blades are capable of adjustment 
so that the paddles, in addition to the hori 
Zontal pressure, may be guided to produce 
vertical pressure to any desired extent, 
which will be useful particularly in chang 
ing the altitude of the machine to which the 
wheel is applied. 
The invention is illustrated in the accom 

panying drawings in which 
Figure 1 is a side elevation of the wheel, 

the guides being indicated diagrammatically. 
Fig. 2 is a cross section of the wheel and 
guides, parallel to the axis of the wheel. 
Fig. 3 is a side view of the adjustable guides, 
the wheel being omitted. 

Referring specifically to the drawings, A 
indicates blades or paddles which may be 
made of any material suitable to the medium 
in which the wheel is to operate. These 
paddles swing freely in bearings B which 
are equally spaced on circular rims C, these 
rims being held in position by braced spokes 
D attached at their inner ends to hubs E 
fast on the shaft U. 
The pivot or trunnion at one end of each 

paddle A is provided with an armi, outside 
of the bearing B, and this arm is located in 
a plane parallel to that of the paddle and 
extends at a right angle to the axis of the 
paddle. This arm carriers rollers J at its 

radius or distance from the center. 

opposite ends. The trunnion at the other 
end of the paddle has an arm F arranged at 
a right angle to the plane of the paddle, and 
this arm has rollers G at its opposite ends. 
The armsi operate to guide the paddle dur 
ing what is normally the upper half of the 
revolution of the wheel, and the arms F act 
to guide the paddle during the lower half 
of the revolution of the wheel. 
The rollers J project to travel in a guide 

K consisting of two rails or curved tracks 
which are parallel along most of their 
length, but which at the ends diverge or 
spread, as clearly shown in Fig. 3, to finall 
produce a space between the ends of the two 
rails substantially equal to the length of the 
arms i, thereby enabling the rollers on those 
arms to pass into and out of the guide with 
said arms in position at a decided angle to 
the rails. The rails forming the track are 
mounted at the ends of brace rods k. pro 
jecting from a sleeve k" loose on the shaft U, 
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and the guide may be turned, or adjusted 
angularly in a plane at a right angle to the 
axis, by means of a worm P' on a shaft R', 
engaging pin teeth O' on the outer rail. 
This guide, as will be seen, controls the 
movement of the paddles during substan 
tially the upper half of the revolution of the 
wheel, and causes said paddles to assume a 
tangential position during that period. 
The rollers G carried by the arms F travel 

in the lower guide shown especially in Fig. 
3. This guide comprises an outer rim. A 
and four members or rails H, H' and H, 
the outer one H of which is continuous and 
curved to semi-elliptical form with its mid 
dle substantially equal to the radius of the 
wheel and its ends located at a greater 

The up 
per or inner rail H is reversely shaped, 
with its middle at the greatest distance from 
the center of rotation of the wheel, and its 
ends at a less distance. The two interme 
diate rails H are respectively located with 
in the opposite ends of the outer rail and are 
substantially parallel thereto, the ends of 
all the rails being flared to allow the rollers 
to enter between the same. These rails and 
rim are supported by rods W extending 
from a sleeve N which is loose on the shaft 
U. During the normal lower half of the 
revolution of the wheel the rollers G enter 
the guide, one roller passing between the 
outer and intermediate rails H and H, and 
the other roller passing along the Outer side 
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of the inner rail H, and the curvature of 
the rails is such that the paddles, as the roll 
ers proceed along the rails, are held or 
guided in a position at a right angle to the 
direction of flight or pressure. 
The lower guide as a whole is capable of 

adjustment, by means of a shaft R which 
turns in bearings Q and has a worm P en 
gaging a pin rack O on the outer rim A', 
which is a true semi-circle, and by these 
means the guide may be swung in either di 
rection, thereby varying the angle of the 
blades with respect to the vertical, so that 
when the guide is swung one Way the blades 
will exert a lifting force, and when swung 
the other Way will exert a lowering force, 
in addition to the pressure produced in the 
line of flight, and thereby the altitude may 
be varied by changing the angles of the pad 
dles, and the racks O and O' are sufficiently 
long to allow the guides to be shifted or 
turned one fourth of the circumference 
either way. 
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AS stated, the lower guides are located at 
One side of the wheel and the upper guides 
at the opposite side, and the lines of the 
guides are such that the rollers of the re 
Spective arms will enter one set of guides 
as they leave the other, and the control of 
the blades will accordingly be shifted from 
the upper guide to the lower guide and vice 
We St. 

The shaft U to which the blades are con 
nected may be operated by any suitable 
means, Such for example as bevel gears V 
and appropriate driving devices, and the 
shafts R and R' will be both turned at the 
same speed, so that both guides will be 
turned in unison. 
By means of the shiftable or adjustable 

guides the angle of the blades during the 
power part of the stroke may be varied as 
desired. Thus in starting or rising, the 
guides Will be adjusted to apply the pres 
Sure vertically, or at an angle to the hori 
ZOntal, and as the machine progresses will 
be returned, or otherwise adjusted to the 
most efficient angle to produce the desired 
results with respect to both propulsion and 
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elevation. The adjustable guides provide 
very simple and convenient means for the 
utilization, under the immediate control of 
the operator, of the pressure produced by 
the wheel, for the two purposes referred to, 
and in this respect has decided advantages, 
as applied to aerial navigation, Over those 
devices which can only lift or only propel, 
and cannot do both and either. 
The invention is not limited to the exact 

construction shown but various modifica 
tions may be made within the scope of the 
claims. Thus instead of being made in two 
parts located at opposite ends of the wheel, 
the guides can be made together, and lo 
cated at One end of the wheel, and various 
other changes will suggest themselves to 
those familiar with the invention. 

Having thus described the invention, what 
I claim as new, and desire to secure by Let 
ters Patent is:- 

1. The combination with a propeller wheel 
having a series of pivoted paddles, each pad 
dle having a projecting arm at each end 
thereof, each arm projecting on both sides 
of the axis of the paddle, of guide tracks 
for the respective arms, at opposite ends of 
the wheel, to vary the angle of the paddles, 
each of Said guide tracks having opposite 
rails to engage opposite ends of each arm. 

2. The combination with a propeller hav 
ing a series of pivoted paddles, each paddle 
having a projecting arm at each end thereof, 
each arm projecting on both sides of the 
axis of the paddle, of guide tracks for the 
respective arms, at opposite ends of the 
wheel, to vary the angle of the paddles, 
each of Said guide tracks having opposite 
rails to engage opposite ends of each arm, 
each track being pivotally mounted at the 
axis of the wheel, and means to swing each 
track to vary its position in the orbit of the 
wheel. 
In testimony whereof, I do affix my sig 

nature in presence of two Witnesses. 
WILLIAM. H. CLARK. 

Witnesses: 
EvA. M. Bow DEN, 
STEELMAN J. ROCKWELL. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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