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UNITED STATEs PATENT OFFICE. 
JOHN H. PETERs, OF BUTTE, MONTANA, AND PAUL HARDIES, OF SEATTLE, wash 

INGTON. 

FLYING-MACHINE. 
1,302,021. 

To all whom it may concern: 
Be it known that we, JoHN H. PETERs, a 

citizen of the United States, residing in the 
city of Butte, in the county of Silverbow 
and State of Montana, and PAUL HARDIES, 
a citizen of the United States, residing in 
the city of Seattle, in the county of King 
and State of Washington, have invented a 
certain new and useful Improvement in 
Flying-Machines, of which the following is 
a specification. . . a 
Our invention relates to improvements in 

flying machines and the object of our in 
vention is to provide a flying machine that 
is capable of rising vertically in the air and 
one that may be stopped and maintained in 
a substantially stationary position in the 
2. ' 

A further object is to provide a flyingma 
chine of this class having a plurality of 
helical screws suitably arranged and con 
nected with driving mechanism whereby 
they may be selectively actuated to elevate 
the machine, to propel it in a horizontal di 
rection and to guide it. 

. A still further object is to provide a novel 
form of elevating screw that is equipped 
with air pockets in such manner that when 
the machine is moving ahead the rush of the 
air will tend to turn the elevating screws in 
the proper direction to cause them to exert 
a lifting force on the machine. 
Our invention consists in the novel con 

struction, adaptation and combination of 
parts of a flying machine as will be more 
clearly hereinafter described and claimed. 
We accomplish these objects by devices 

illustrated in the accompanying drawings, 
wherein 

Figure 1 is a plan view of a flying mia 
chine constructed in accordance with our in 
vention; 

Fig. 2 is a view in side elevation of the 
same; 

Fig. 3 is a view in elevation of a modified 
form of propeller screw; 

Fig. 4 is a fragmentary view of a pro 
peller screw illustrating the manner of 
forming an air pocket therein; 

Fig. 5 is a diagrammatic plan view illus 
trating one form of driving and E. 
mechanism that may be used in connection 
with the machine; and 

Fig. 6 is a view in side elevation of the 

Specification of Letters Patent. Patented June 1, 1919. 
Application filed July 27, 1918. Serial No.247,332. 

devices shown in Fig. 5 certain parts being 
shown in cross-section. 
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Referring to the drawings throughout" 
which like reference numerals indicate like 
parts the numeral 10 designates a flyingma 
chine body that is preferably of light strong 
Construction and of large enough size to 
Support the propeller devices hereinafter de 
Scribed, together with actuating and con 
trol mechanism therefor and to provide 
ample space for one or more passengers and . 

60 

65 
any freight or other material that it may be desired to carry thereon. 
The body 10 may be of substantially cigar 

shape. When viewed in plan and may con 
sist of a hollow shell, the interior of which 70 
affords a housing for the actuating and con 
trol mechanism and for the pilot and pas 
sengers. 
The body 10 is adapted to be elevated by a 

plurality of elevating propellers or screws 
11, 12, 13, 14, 15, 16, 17 and 18 that may be 

75 

arranged and distributed as shown in Figs. . 
1 and 2 and are preferably mounted for ro 
tation above the center of gravity of the ma 
chine so that the machine will be held in an 
upright position when in the air. 
The flying machine is adapted to be 

guided by transversely arranged screw pro 
pellers 19 and 20 located partially within 
transverse tubular passageways 21 in the 
front ind rear ends of the body 10 respec 
tively and are provided with axial shafts 42 
that are journaled in brackets 22. 

28, 24, 25 and 26 are screw propellers dis 
posed lengthwise of and above the body 10 
and adapted to propel the flying machine 
horizontally after it has been lifted from the 
ground by the elevating screws 11 to 18 in 
clusive. 
The screw propellers 23, 24, 25 and 26 are 

preferably located between the elevating 
propellers and the guiding propellers and 
are provided with axial shafts 27 that are 
mounted for rotation in bearing brackets 28. 
The elevating screws 11 to 18 inclusive are 

carried on vertical shafts 30 the top ends of 
which are journaled in brackets 31 that ex 
tend upwardly from the frame, the brackets 
31 preferably being supported by truss 
rods 32. 
All of the propeller, elevating, and guid 

ing screws are preferably constructed of 
it. strong material as of canvas stretch 
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tightly over a suitable rigid frame and such 
screws are preferably of double blade con 
struction as shown in Figs. 1 and 2 although 
it is obvious that a single blade screw of the 
form, shown in Fig. 3 may be used if de 
sired. 

O 
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The screws used for elevating the machine 
are each provided on the upper side of each 
blade with a plurality of air pockets 33 of 
a form more clearly shown in Fig. 4 that are 
open on the front side and tend to catch the 
air and turn the screws in the direction in 
dicated by the arrow as the machine is driven 
forward. 
The driving mechanism for the Several 

propeller screws comprises an engine 35 of 
well known form that is adapted to rotate 
a shaft 36 that is mounted in suitable bear 
ings 37 and extends lengthwise of the 
body 10. - 
The shaft, 36 is provided on its ends with 

friction rollers 38that are each located be 
tween and adapted to be selectively engaged 
by disks 39 and 40 that are rigidly connected 
with sleeves 41 that are splined on the shafts 
42 on which the guide screws 19 and 20 are 
secured as shown in Fig. 5, so that if the 
disks 39 and 40 are moved into engagement 

30. 

35 

with the rollers 38 the guide screws 19 and 20 
will be driven. . 
The sleeves 41 each have rigid downwardly 

projecting arms 43 that pass through angu 
lar slots 44 in plates 45 on the ends of rods 
46 that extend to a position near the pilot's 
seat and are pivotally connected with a lever 
47 by which the disks 39 and 40 may be 
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selectively moved into engagement with the 
rollers 38 or may be moved to a central neu 
tral position entirely out of engagement 
with the rollers 38. 
The arrangement of the steering control is . 

such that when one of the disks 39 or 40 on 
the front end of the machine is moved into 
contact with a roller 38 the opposite disk on 
the rear end of the machine will be moved 
into contact with its roller 38 thereby driv 
ing the foremost screw 19 in one direction 
and the rearmost screw 20 in the opposite di 
rection thus exerting a force at both ends of 
the machine that tends to turn it in the same 
direction. 
The propeller screws 23, 24, 25 and 26 may 

be driven by silent link belts 50 that pass 
around suitable sprocket wheels on the shafts 
27 and around other suitable sprocket wheels 
on sleeves 51 that are loosely mounted on the 
shaft 36 and adapted to be engaged by E5 
pressed friction members 48 that are splined. 
on the shaft, 36. 
The friction members 37 are adapted to 

be moved into and out of engagement with 
the sleeves 51 by shifter levers 52 that are 
pivoted as at 53 and connected by links 54 
with a foot pedal 55 adjacent the pilot's seat 
so that the friction members on both ends 

1,307,02i. 

of the machine will be operated simultane 
ously to start or stop all of the propellers 23, 
24, 25 and 26 at the same time. 
The upright shafts 30 on which the ele 

vating screws 11 to 1S inclusive are carried 70 
are each provided on the bottom end with 
friction rollers 56 that are adapted to be en 
gaged by friction disks 57 on short shafts 58 
that are mounted for limited endwise move 
ment in parallel relation to the shaft 36. 
The shafts 58 are provided with shifter 
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collars 60 that are engaged by shifter arms 
61 that are pivoted as at 62 and are connect 
ed by links 63 with a lever 64 so that all of 
the shafts 58 may be moved endwise simul 
taneously to effect engagement or disengage 
ment of the roller's 56 and friction disks 57. 
The shafts 58 are each provided with gear 

wheels 65 that are splined thereon and adapt 
ed to mesh with other gear wheels 66 on the 
shaft 36 whereby the shafts 58 are all driven 
in the same direction. 

67 and 68 are two deflectors of substan 
tially the shape of an inverted letter V that 
are each positioned with the apex in the 
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medial plane of the body 10 near the bot 
toms of the elevating screws and have the 
divergent ends secured to the side edges of 
the body so that said deflectors serve to de 
flect the downward current of air that is 
thrown from the elevating screws outwardly 
to the sides of the body 10. 
In the operation the engine 35 may be 

started and the lever 64 manipulated to 
cause the disks 57 to engage the rollers 56 
and drive the shafts 30 upon which are 
mounted the elevating screws thus causing 
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the elevating screws to exert a sufficient up 
ward force to lift the machine from the 
ground. 
The clutch members 48 may then be per 

mitted to engage within the sleeves 51 thus 
105 

causing such sleeves 51 to be rotated and to 
transmit rotary motion by means of the link 
belts 50 to the propeller screws 23, 24, 25, 110 
and 26 so that the machine will be driven 
forwardly. - . . 
The guiding screws 19 and 20 will nor 

mally not be rotated except when the ma 
chine is being turned, but such screws may 115 
be rotated to turn the machine in either di 
rection by moving the lever 47 to selectively 
bring the disks 39 and 40 into contact with 
the friction rollers 38. 

It has already been pointed out that the 120 
arrangement of the slots 44 in the plates 45 
is such that when the lever 47 is moved to 
bring one disk 39 or 40 at the front end of 
the machine into contact with the friction 
roller 38 the opposite disk at the rear end of 125 
the machine will be simultaneously brought 
into contact with its friction roller 38 thus 
rotating the guide screws 19 and 20 in oppo 
E. directions and giving a double turning 
eleCC. 
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it action of the air pockets 33 on the 
elevating screws 11 to 18 inclusive will be 
best understood by an inspection of Fig. 3 
in which the arrow shows the direction in 
which the screw must rotate to produce a 
lifting effect and the air pocket 33 is shown 
on the upper surface of the screw blade so 
that as the screw blade rotates and at the 
same time moves swiftly forward through 
the air the lift of the air will be on the lower. 

- surface of the screw blade while the air 
rushing into the pocket 33 on account of the 
forward movement of the machine will tend 
to assist in turning the screw in the direc 
tion indicated by the arrow. 

It will be understood that various changes 
in the form of construction of the flying ma 
chine herein disclosed may be resorted to 
within the scope of the claims. . 
What we claim is: 
1. A flying machine comprising a body, a 

plurality of helical screws rigidly mounted 
for rotation on vertical axes for elevating 
said body, a plurality of helical screws rig 
idly mounted for rotation on axes that are 
parallel with said body for propelling the 
body in a horizontal direction, helical guide 
screws rigidly disposed crosswise of each 
end of said body means for selectively driv 
ing all of said screws, and means to reverse 
the direction of rotation of said guide 
SCeWS. 
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2. A flying machine of the class described 
comprising a body having transverse pas 
sageways near each end, means for lifting 
said body, propeller devices for moving said 
body forward and guiding devices for said 
body, said guiding devices comprising Screw 
propellers disposed within said transverse 
passageways in the ends of said body and 
projecting outwardly from both sides there 

3 

of, reversible driving mechanism for said 
screw propellers and means for controlling 
said driving mechanism whereby said screw 
propellers in opposite ends of said frame may 
be simultaneously driven in opposite direc 
tionS. 

45 

3. A flying machine of the class described 
comprising a body having transverse pas 
sageways near each end, a plurality of screw 
propellers for lifting said body, a plurality 
of screw propellers for moving said body 
forward, and guiding devices for said body, 

5 

said guiding devices comprising transyersely . 
arranged guide screws disposed within said 
passageways and projecting from both ends 
thereof, friction devices for rotating said 
guide screws, and control mechanism for 
said friction devices whereby the guide 
screws at opposite ends of said body may be 
rotated in opposite directions simultane ously. 

4. A flying machine of the class described 
comprising a body, guiding mechanism 
therefor, devices for propelling said body 
through the air, a plurality of helical elevat 
ing screws disposed above said body, a mo 
tor for driving said elevating screws, invert 
ed V-shaped deflectors for deflecting the air 
that is directed downwardly by said elevat 
ing screws outwardly to the side of said 
body, and rigid air pockets formed on the 
upper surfaces of the blades of said elevat 
ing screws whereby when said machine is 
moving rapidly the air will enter said air 
pockets and tend to turn said elevating 
screws. - 

In witness whereof we hereunto subscribe 
our names this 20th day ef July, 1918. 

JOHN Sk H. PETERs. mark 
PAUL HARDIES. 
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