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To all u'hon, it may concern. 
Be it known that I, JoHN ASHWoRTH, of 

the city of Toronto, in the county of York, 
in the province of Ontario, Canada, have 
invented certain new and useful Improve 
ments in Aeroplanes, of which the following 
is the specification. -- 
My invention relates to improvements in 

aeroplanes and the object of the invention. 
is to provide an aeroplane having a maxi 
mun active or movable flying surface, and 
a snail passive or stationary surface. ii. 
which the angle of incidence of the planes 
forming the active flying surface may be 
altered so that the direction of the slip 
stream and the resultant pressure inlay be 
directed either forward, lack wai'il, dowii 
ward or upward. Automatic lateral sta 
bility is caused by the equalization of pres 
sules on the planes added to the gyroscopic 
effect of the rapidly rotating masses of the 
planes, in which automatic longitudinal 
stability is provided, in which the steering 
may be effected by adjustinent of the planes 
without the eployment of a rudder or warp 
and by which great weights can be carried 
at low speed and light weights at high 
speed and it consists essentially of the foll 
lowing alrangement and construction of 
parts as hereinafter more particularly ex 
plained. 

Figure 1, is a general perspective view 
of my aeroplane, 

Fig. 2, is a side diagrammatic elevation 
of One of the planes showing approximately 
the various positions the plane assumes 
during one revolution of its rotation. 

Fig. 3 is an enlarged longitudinal Sec 
tion intermediately broken away of the main 
portion of the mechanism for adjusting the 
planes. 

In the drawings like letters of reference 
indicate corresponding parts in the various 
figures. 

1 indicates a central shaft, which is mount 
ed in bearing portions 2 formed in the tubu 
lar shaft 3. E. central shaft 1 is divided 
into two members 4 and 5 provided at their 
inner ends with bevel pinions 6 and 7 lo 
cated in close proximity one to the other. 
8 and 9 indicate tubular shafts mounted 
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upon the tubular shaft 3. The inner ends 
of the shafts 8 and 9 are provided with 
bevel gears 10 and 11, 12 indicates an 
orifice formed in the lower peripheral pol 
tion of the tubular shaft opposite the di 
vided ends of the shaft anembers 4 and 5. 
13 indicates a hanging shaft provided at 
its hipper end with a bevel pinion 14 hang 
ing in nesh with the bevel pinions 6 and 7. 

15 indicates a bevel gear also secured to 
the suspended shaft 13 and meshing with 
the lower peripei'al portions of the gears 
10 and 11. 16 indicates a geal' casing sus 
peniled from the shaft 13 and 17 indicates 
a bevel pinion secured to the lower end of 
the shaft 13 and located within the casing. 
18 indicates a steering shaft provided with 
a steering wheel 19 at its outer end and a 
bevel pinion 20 at its inner end meshing 
with the bevel pinion 17. 

It will thus be seen that when the steering 
handle 19 is turned in the direction of 
arrow (see Fig. 1) that the shaft member 
4 will be turned in the direction of arrow 
and the tubular shaft 8 turned in the oppo 
site direction to arrow and in the opposite 
direction to the shaft member 4, Simulta 
neously with this operation the shaft member 
5 is turned in the opposite direction to the 
shaft member 4 and the tubular shaft 9 in . 
the opposite direction to the tubular shaft 
8. When the steering wheel 19 is turned 
in the opposite direction of arrow the di 
rection of rotation of the shaft members 4 
and 5 and tubular shafts 8 and 9 is reversed. 

21 indicates the body of the aeroplane, . 
which may be in boat form or any other 
form desired, such body being suspended 
by inverted V-shaped hanger members 22 
and 23 provided with collar pertions 24 
and 25 at their apexes, such collar portions 
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being swung upon the tubular shafts 8 and . 
9. By this means no matter in what di 
rection the aeroplane is moving the body 95 
of the aeroplane is held in a horizontal 
position suspended from the operative por 
tions of the plane, v 

. The tubular shaft 8 is provided with 
sprocket gears 8 and 8 at one end and 
sprocket gears 8 and 8 at the opposite 
end. St. shaft 9 is provided with 
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shaft 36 an 

: 

th 
sprocket gears 9 and 9 at one end and 
Ecket gears 9 and 9 at the opposite 
(0. 

26 and 27 indicate arms extending dia 
metrically from the tubular shaft 8 and pro 
vided intermediately of their length with 
sleeve like portion 29 and 29 which are 
freely mounted upbn the shaft 8 in prox 
imity to each end thereof. The sleeve por 
tion 29* is provided with a gear 30 formed 
integral there with or rigidly secured thereto. 

3 and 32 indicate diametrically extend 
garns similar to the arms 26 and 27, such 

arms being provided with sleeve like central 
portions 33 and 33 freely mounted upon the 
tubular shaft 9, the portion 33 being pro 
ided with a sprocket gear 34 similar to the 

sprocket gear 30, Between the ends of the 
arms 26 and 27 and attached firmly to then 
are placed shafts 36 and 37 and between the 
ends of the arms 31 and 32 and attached 
firmly to them are placed similar shafts 39 
and 40. In Prey to each end of the 

to each end of the shaft 37 and revolving 
thereon is freely mounted a sprocket gear 
42 and in proximity to each end of the shaft 
39 and revolving is freely mounted 
a sprocket gear 48 and in proximity to each 
end of the shaft 40 and revolving thereon is 
freely mounted a sprocket gear 44. 

35 

37 respectively to the R 
8', 47 indicates a sproc 

40 

45 indicates a sprocket chain connecting 
each of the sprocket gears 41 respectively to 
the sprocket gears 8 and 8. 46 indicate 
sprocket chains connecting each of the gears 

gears 8 and 
- et chain connecting 

each of the sprocket gears 43 respectively to 
the sprocket gears 9 and 9 and 48 indicates 
a sprocket chain connecting each of the 
sprocket gears 44 respectively to the sprocket. 
gears 9 and 9. 
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tend thereby Yingly supportin 

49, 50, 51 and 52 indicate cambered 
Re; Each of the planes is provided with ugs 53 preferably located in proximity to 
each end thereof and through which the re 
spective shafts 36,87, 39, and 40 freely i. 

the 
Ele in position. order to resiliently 
old the plane in its true position, each of the gears 41, 42, 48 and 44 is provided with 

inwardly extendin pins (see Fig. 2) 54 and 
55. To the pin 54 is secured two spiral 
springs 56 and 57 and to the pin 55 is se 
cured two spiral springs 8 and 59. The 
springs 58 and 59 are secured to the lower 
face of the plane, and the springs 56 and 
57 to the upper face of the plane. 
When the plane is in the normal or hori zontal position such as shown by full lines 

in Fig.2 the springs 5 and 58 are under 
tension and the springs 56 and 59 are under 
compression. - / 

(50 and 61 indicate supplemental planes 

revolving thereon is freely. 
i, i lounted a sprocket gear 41. In proximity, 
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rigidly secured to the ends of the divided 
members 4 and 5 of the central shaft 1. 62 
indicates the driving engine, the shaft 63 of 
which is provided at its elds with sprocket 
gears 64 and 65 connected by sprocket chains 
66 and 67 to the sprocket gears 30 and 33 
mounted upon the sleeve like portions 30 
and 34. 
The aeroplane body is provided with axles 

68 and 69 to which the lower ends of the in 
verted V-shaped hangers 22 and 23 are con 
nected, the ends of the axles being provided 
with carrying wheels 68* and 69° of usual 
construction. 
Having described the principal parts in 

volved in my invention I will briefly de 
scribe the operation of the same. 
When the engine shaft 63 is thrown into 

gear the sprockets 30 and 33* are driven 
rom such engine shaft thereby rotating the 
arms 26 and 27.31 and 32 mounted upon the tubular shafts 8 and 9 thereby carrying the 
planes 49, 50, 51 and 52 through a circular 
ath. The travel of each of the planes 49, , 51 and 52 is approximately illustrated 

in Fig.2. 
It will thus be seen that as the plane trav 

els forwardly in the direction of arrow and 
downwardly the springs 59 and 56 are held 
in compression until after the position C is 
assed when the spring 59 gradually passes 

from compression into tension, the spring 
5 from tension into compression, the spring 
56 from compression into tension and the 
E. 58 from tension into compression, this action being profluced by the rearward 
swing of the plane during its circular travel 
producing a pressure upon the back of the 
plane so as to swing it toward a vertical position, which position is indicated by 
dotted lines at A (Fig. 2). As the plane 

upwardly from position A to position 
the plane assumes practically a vertical 

position further compressing the springs 57 
and 58 and further drawing the springs 56 
and 59 into tension. 
As the plane travels forward and upward 

from his B it reverts rapidly back to 
normal pesition, shown by dotted lines in 
Fig. 2, the compression on the back of the 
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plane being overcone by the pressure against 
the lower side. The pressure on the lower 
face of the plane is directed downwardly and 
forwardly upon the air to produce a sustain 
ing and propelling force while the resistance 
to the backward and upward movement also 
produces a forward reaction. 
The extent of movement of the planes rel atively to the sprocketgears to which they 

are attached is ordinarily not large depend 
ing upon the strength of the springs, the 
speed of revolution and the flight speed of 
the aeroplane. If desired the springs may 
be weakened and the pins so placed that the planes while exerting a powerful pressure 
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upon their forward and downward move 
ment will swing into such a position during 
part of their backward and upward nove 
ment as to experience little resistance ex 
cept friction. 
The revolution of the planes creates a re 

sultant pressure in one direction depending 
upon the angle of incidence of the planes. 
By altering the angle of incidence the pres 
sure may be exerted in an upward, forward, 
downward or backward or in any interme 
diate direction, - 

During flight the planes act as supporting 
as well as propelling members. 
When it is desired to alter the angle of 

incidence of the planes so as to direct the 
path of travelin, an upward or downward 
inclined direction all that it is necessary to 
do is to force the seering handle 19 either 
forward or backward longitudinally, of the 
body of the aeroplane thereby rotating the 
gears 10 and 11 by the interneshing gear 
15 carried by the shaft 13 in the same di 
rection and thereby through the gears 8°, S', 
8', and 8 and 9', 9°, 9° and 9 and sprocket 
chains 45. 46, 47 and 48 rotate the gears 41 
and 42.43 and 44 thus causing the planes 49. 
0, 51 and 52 to rotate about their respective 

shafts 36, 37, 39 and 40 and varying their 
angles of incidence to any desired extent. 

If it is desired to turn the plane in a 
curved path the shaft 13 is turned by means 
of the steering shaft 18 and steering wheel 
19 so that the gears 10 and 11 are turned in 
opposite directions and thereby turning the 
gears 8, 8, 8 and 8 in one direction and 
the gears 9.9°, 9° and 9 in the opposite di 
rection and thereby through the aforemen 
tioned sprocket gear increasing the angle of 
incidence of the planes 49 and 5? and de 
creasing the angle of incidence of the planes 
0 and 51 or vice versa thereby increasing the 
forward propulsive force on one side of the 
machine and decreasing it on the other 
thus causing the one side to fly faster than 
the other so that a turning movement is pro 
duced. 
To facilitate this movement and to coun 

teract the tendency of the retarded planes to rise I have provided supplemental planes or 
ailerons 61. The angle of incidence of these 
is changed simultaneously with the opera 
tion of changing the angle of incidence of 
the main planes but in an opposite direction 
to the direction of the main plane so that on 
that side of the machine on which the angle 
of incidence of the main planes is increased 
the angle of incidence of the corresponding 
ailero is det' reased and on the opposite 
side of the machine, where the angle of in 
cidence of the main planes is decreased, the 
angle of 1 tilence of the corresponding 
aileron is increased. 

It will also be seen that the longitudinal 

s 

stability of the body of the aeroplane is auto 
matically laintained by reason of the body 
being suspent led movably from a tubular 
shaft and the center of gravity shifted back 
ward or forward as the angle of incidence of 
the planos is changed, so that no matter in 
what direction the propelling force is carry 
ing the machine the body always hangs in 
the same direction, being always held in a 
horizontal position and cannot be moved 
longital dinally out of such horizontal posi 
tion by any alteratin in the coirse of the 
plane. - 

it will also be seen from the above de 
seription that by altering the angle of inci 
tlene of the planes comprising the flying 
surface the direction of the slip stream is 
changel so that the resultant pressure may 
be directed either forward, backward, down 
ward or upward. This gives the greatest 
possible speed variation fron nothing to the 
highest speed attainable enabling the aero 
plane to rise ractically perpendicularly, to 
hover over a give point to go forward at 
the highest possible speed to reverse the di 
rection of progress and to descend perpen 
(liciliarly and, therefore, the danger of 
alighting on rough groid or at night is to 
a great extent of viated. 

It will also be see that owing to the 
hevei gear connection is between the supple 
et a tibular shafts S and {} if the total 
ressure on the planes on one side of the 

central body at any time by reason of stad 
den gast; of wind or otherwise exceeds the 
total pressure on the planes on the other 
side of the central holy then the pull on the 
sprocket chains acting through the bevel 
gear will calise tie angle of incidence of the 
pilies having greater pressure to be re 
diaced and the angle of incidence of the other 
lanes to be correspondingly increased until 

the pressities are equal on each side, thus 
providing a totatic lateral stallility. Add 
ed to this is thre gyroscopic effect of the 
masses of the rapidly rotating planes about 
the central shaft. 

It will also be noticed that in the event 
(if stoppage of engine all the planes will at 
once assime a horizontal positio automati 
cally by reason of the air pressire on the 
under surface and the aeroplane as a whole 
will core to the ground in itch as a para 
chute. During the descent the angle of in 
(idence of the planes can he changred as de 
sired. 
What I claim as my invention is: 
1. An aeroplane comprising a central 

body and piancs cated at each side of such 
body, leans for revolving the lanes as a 
whole abilit a continon transvers origon. 
fill axis. leans for retitiing the said planes 
at any desired angle of incidence with the 
horizontal, and a single means whereby the 
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angle of incidence of the planes may be ad 
justed in the same direction or the angle of 
incidence on One side of the machine 
elhanged in one direction and the angle of 
incidence of the plane on the opposite side 
of the machine changed in the opposite di 
rection. 

2. An aeroplane comprising a central 
body and planes located at each side of such 
body, means for revolving the planes as a 
whole about a cominion transverse horizontai 
axis, means, for retaining the said planes at 
any desired angle of incidence with the 
horizontal, means for adjusting the angle 
of incidence of the planes on one side of 
the machine in one direction and the angle of incidence of the planes on the opposite 
side of the machine in the opposite direc 
tion, and means for counteracting the lifting 
or depressing action of the planes due to re 
versing the direction of the angle of inci 
dence of the planes on each side of the cen 
ter of the machine. 

3. In an aeropiane, a main support, an 
aeroplane body carried by the support in 
termediately of its length, independent 
planes located upon each side of the body 
on opposite sides of the supporting mem 
ber, a steering shaft located in the center 
of the supporting member, and a shaft 
swingably mounted at its upper end and 
mechanism connecting the shaft to the 
planes whereby the backward and forward 
swing of the shaft alters the angle of inci. 
dence in the same direction on both sides of 
the machine. 

4. In an aeroplane, a main support, an 
aeroplane body carried by the support in 
termediately of its length, independent 
planes located on each side of the body on 
opposite sides of the supporting hember, a 
steering shaft swingably mounted at its up 
per end at the center of the supporting 
member, and means operated by the turning 
moveemnt of the shaft for increasing the an 
gle of incidence of said planes on one side 
of the machine in one direction and decreas 
ing the angle of incidence on the opposite 
side of the machine in the opposite direction, 
and means for rotating the planes around 
the main support. 

5. In an aeroplane, a main support, an 
aeroplane body carried by the support in 
termediately of its length, independent 
planes located on each side of the body on 
opposite sides of the supporting member, a 
shaft swingably mounted at its upper end at 
the center of the supporting member, mech 
anism operated thereby for simultaneously 
adjusting the angle of incidence of the planes 
on both sides of the machine, an aileron also 
carried by the supporting member at each 
side of the center of the machine, and means 
operated by the Swingably mounted shaft 

whereby each aileron is turned in the oppo 
site direction to the plane on the correspond 
ing side of the NE when the angle of 
incidence of such plane is altered upon ro 

s 

tation of the swingably mounted shaft on 
its own axis, - 

6. An aeroplane comprising a tubular 
shaft, an aeroplane body suspended from the 
shaft intermediately of its length, a pair of 
diametrically extending arms revolubly 
Enourited upon the tubular shaft intermedi 
ately of their length, planes swingably 
carried upon the ends of the arms, resilient 
means for yieldably holding the planes in 
position, means for revolving the arms 
around the tubular shaft, a supplemental tu 
bular shaft carried by the aforesaid tubular 
shaft on each side of the center of the ma 
chine, a sprocket gear connection between 
the supplemental tubular shaft and each of 
the planes, a steering shaft located above 
the body of the EE and means oper 
ated by the turning of the shaft for rotating 
the supplemental tubular shaft to adjust the 
angle of incidence of the planes. 

7. An aeroplane comprising a tubular 
shaft, an aeroplarie body suspended from the 
shaft intermediately of its length, a pair of 
diametrically extending arms revolubly 
mounted upon the tubular shaft intermedi. 
ately of their length, planes swingably car 
ried upon the ends of the arms, resiliest 
means for yieldably inolding the planes in 
position, means for revolving the arms 
around the tubular shaft, a supplemental tu 
bular shaft carried by the aforesaid tubular 
shaft on each side of the center of the ma 
chine, a sprocket gear connection between the. 
stapplemental tubular shaft and each of the 
lanes, a 'teering shaft located above the 
poly of the aeroplane, and means operated 
by the movement of the steering shaft for 
turning the supplemental tubular shafts 
either in the same direction or in opposite 
directions. 

8. An aeropiane comprising a tubular 
shaft, an aeroplane body suspended from the 
shaft intermediately of its length, a pair of 
diametrically extending arms revolubly 
mounted (apon the tubular shaft intermedi 
ately of their length, planes swingably car 
ried upon the ends . the arms, resilient 
means for yieldably holding the planes in 
position, means for revolving the arms 
around the tubular shaft, a supplemental tu 
bular shaft carried by the aforesaid tubular 
shaft on each side of the center of the ma 
chine, a sprocket gear connection between the 
supplemental tubular shaft and each of the 
planes, a steering shaft located above the 
body of the aeroplane, means operated by 
the movement of the steering shaft for turn 
ing the supplemental tubular shafts either in 
the same direction or in opposite directions, 
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shaft members carried within the tubular rons are turned in the opposite directions to 
shafts, ailerons carried at the outer ends of the corresponding E, and planes oper 
the shaft members, and means operated by ated from such tubular shafts. 
the steering shaft whereby when the sup- JOHN ASHWORTH. 

5 plemental tubular shafts are turned in oppo- Witnesses: 
site directions to change the angle of inci- M. EGAN, 
dence of the planes the corresponding aile- H. LucE. 


