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Be it known that I, Gates' M. FowrLer, a
citizen of the United States, residing in the
city and count{ of San Francisco and. State
of California, have inventéd new and useful

" - Improvementsin Aerial Apparatus, of which

12

the following is a specification: .
-» This invention relates to a self-propelled
flying-machine ‘of the heavier than air type,
which is dependent, like the bird, upon its
own power and the resistance of the air for
its motion and-support. - . . 7o L

It is the object. of this invention to pro-.

-vide an air-ship or flying machine which is

dirigible, and -which ‘may' be navigated
through the air at the will of the operator,
and in which means are provided for auto-
maﬂiiCally retaining the apparatiis on a_even
keel. - ) L L ’

Another object of this invention is to pro-

‘vide an .air-ship. which is self-starting, and

~ avhich is fitted with an emergency parachute

(34
[

‘to insure’safe landing, and to be used in case

of accidents to machinery. - - -

- This machine is designed té, simul-éite_v_the‘
movements of 4 soaring bird in flight; and

- the several planes, acting as wings, are auto-

30

45

50.
"is a diagram in plan showing the pendulum -

matically operated so as to balance the ma-
chine in unequal air currents. The hull or
body of the machine is inclosed for the pur-
pose of protecting the aviator and passen-
gers from the weather, .. S

The invention consists of the parts, and
the combination and construction of parts

-as hereinafter more fully - described 'and

claimed, tefererice being had to the accom-
panying drawings, in which:— .. "

. Figure 1 is a perspective view of the’in-
vention in flight. : Fig. 2’is a longitudinal

“section partly in elevation, showing the op-

eratipg wires in diagram. - Fig, 8 is a trans-
.verse section on the line z—w, Fig. 2, show-
ing the pendulum control of the plane tips.
Fig. 4 is a detail of a sliding block showing

_the relative movement of .the sleeve, and the

planetips. Fig.5isa diagram in plan show-
ing the pendulum control of the. vertical
veering vanes. Fig. 6 is a detail of the lower
‘end -of the tilting plane support, and.the
veering vane mechanism. . Fig. 7 (Sheet 2)

. contro] of the intermediate side planes. - Fig.

.65

. umbrella. - Fig. 10 is'a

8'is a side elevation in outline showing the -
parachute in the open position. Fig. 9isa

' AERIAL APPARATUS.

. L ».Speqiﬁqét{on of Letters Patert,
. Application filed November 3, 1909, Serial No. 526,021,

sectional view of the é)anachn'te releasing

etail in perspective |

2 Paten_ted Jan. 10, 1911.

of tlixé‘relea‘s‘ing él:im'pj  Figs. 11 and 12 are

details of the winding drum and its crank .

handle. - Fig. 13 is an-outline view:showin;
the method of starting.’ Fig. 14 is a detail

_of the friction drive and starting device.

. In the drawings, A is the shell or body of

my flying machine, which is substantially

.““cigar-shaped ” in form, and i$ constructed

- of silk or other suitable fabric stretched over
" a light skeleton or frame of any desired ma-
. terial. - The interior of the shell A is de-
_signed to contain the driving machinery, .
freight, etc., together with:the aviator and”

passengers.” ‘The forward, portion 2 of the
shell A is preferably covered with a trans-

" parent ‘material such as ¢elluloid, or the like,

60
65 -

70

to permit the aviator who occupies the po- - '
sition shown in ‘Fig. 2, to-have an unob- -

‘structed view. in all directions forward of

%

the .ai'eo.pla'n?i' thus enabling him to avoid -

obstrugtions
ing. . ‘Laterally - projecting curved planes

and are rigidly mounted near the't%?‘ an
Kig. 3

-on-each side thereof, as shown in Fig.

' The outer portion of these curved planes is .
-flexible, the tips' @—b being bent downward
"so as to- form an air pocket, the area of
. which is automatically regulated. as later de-
“scribed. * Lower horizontal planes 4—4’ ex-
-tend from the bottom of the shell A parallel

to the curved planes 3—38’. “These lower
‘planes are rigidly secured to the shell A and
project outwardiy to a point of approxi-

mately  two-thirds the span of the upper

uring flight and when 'land--

-3—3" -extend .longitudinally of the shell A,

90

planes, ‘and are connected thereto by suit-

able brace reds-and wires. The tips. ¢—d of -
“the lower planes are also fiexible and are

slightly curved downward as shown in Fig.

. 8. These lateral planes, 8-—38"—4--4" are’

constructed of a light fabrie stretched over
flexible ribs, and "are shaped té normally
stand in the position shown in full lines in
Fig. 8, and are adapted to be expanded .or

contracted at their tips'so as to increase or

B

105

decrease their projecting area.: This oper- :

ation of the plane tips is automatically con-
trolled by means of a
within the shell A." - _ S
" The pendulum 5 is - preferably so. con-

pendulum 5 mounted

105°

structed as to-carry freight, fuel, or passen-

gers, and is rigidly mounted on a shaft 6,

suspended from ‘the top and extending
lengthwise of the shell A, the shaft 6 being
free to turn in its bearings, and acting as
the ‘pivotal point of the pendulum 5. "An

i1e
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upwardly projecting arm 7 on the shaft 6 is
connected by cables 8—8’ to sliding sleeves
9-—9” which ride upon the inner ends of the
ribs of the lower planes 4—4’. There may
be as many arms 7 on the shaft 6, and corre-
sponding sleeves 9-—9” as will be found nec-
essary to operate the plame tips the length
of the machine, preferably one set to each
plane rib. ‘Connecting rods 10—10" extend
from the sleeves 9—9” to the upper planes
3—3" and are pivotally connected at each
end. Cables 11—11’ have one end secured
to the plane tips a—b, and pass around
sheaves 12—12" on the sleeves 9—9’,. the
other ends being secured to the ribs of the
lower planes 4—4".

The operation of the lateral plane control
is as follows: The natural position of the
pendulum 5 and arm 7 is perpendicular to
the axis of the shell A. If the shell should
tip or rock on its axis so as to raise or lower
the curved edges of the lateral planes out of
their normal position, movement is impart-
ed to the sleeves 9—9’ through the cables

8—8’ by reason of the pendulum 5 and arm |

7 remaining stationary. This action pro-
duces the following results:

Referring to Flg. 3, assume that the
planes 3—3" —4—4" are tipped out of the
horizontal position shown, so that the planes

3 and 4 on the left hand side are elevated in

the direction of the arrow Z. This causes
pull' upon the
cable 8 and slack the cable 8’, thus pulling

the sleeve 9 toward the shell A, and by rea-.
son. of a connecting ‘rod 13 between the.

sleeves 9—9’ the latter is moved . outward

and takes up the slack in cable 8’. The in-

ward movemut of the sleeve 9 pulls down on
the plane 3 through the rod 10, and draws
the tip a into the position, shown in dotted
lines at e thus contracting the projectin
area of plane 3; the outward movement o
the sleeve 9” through the rod 10’ forces the
plane 3’ ypward into the position indicated
at f, thus increasing the projecting area of
plane’ 3°. This action of reducing the
spread of plane surface on the high side of
the machine, and increasing the spread of
plane surface on-the low side, tends to re-
store equilibrium and maintain the aero-
plane on an even keel laterally. If the di-
rection of tip is opposite that just described,
the operation will be reversed, so that which-
ever side of the machine tends to rise, the
spread of plane surface on that side is auto-
matically decreased.

Vertical veering vanes i4—14"--14% are
disposed above the shell A and planes 8—3’.
These vanes 14—14"—14* normally extend
lengthwise of the shell A, and each 1s mount-
ed on a tubular shaft 15 (see Fig. 6) which
incloses and is free to rotate, ¢. ¢. move from
side to side, upon a normally vertical sup-
port 16, These vanes 14, etc., are subject to

£81,185

the action of the pendulum 5, and are con-
nected to the latter in the following manner:

The central tubular shaft 15 is provided
at its lower end with laterally projecting
arms 17—17’ each of which are connected to
the opopsite sides of an upwardly projecting
arm 18 on the shaft 6, by means of cables

*19—19’ as shown in diagram in Fig. 5, and

in such manner that as the body A tips up-
wardly on either side, a pull is exerted on the
arm 17 or 17" on the opposite side of the
shaft 15 so as to direct the forward ends of
the vanes 14—14'—14* toward the high side,
the vanes 14’ and 14* being connected to
vane 14 so as tomove therewith. For illustra-
tion, referring to Fig. 5, as the apparatus
tilts upward in the direction of the arrow
Z, Fig. 3, the pendulum arm 18, pulls upon
the.cable 19 in the direction of t%e arrows,
Fig. 5. and thus throws the vertical veering
vane 14 into the position indicated in dotted
lines, with the front end of the vane 14 to-
ward the high side. The connection between
the outer vertical veering vanes 14’—14* and
the central vane 14, consists of wires 20,
which connect the tips of the several vanes
both in front and rear, so that the outer
vanes respond to the slightest movement of
the inner vane 14. The object of these ver-
tical veering vanes is to-aid the horizontal
planes in maintajning the balance of the
aeroplane under all circumstances.

In addition to the horizontal -planes and
vertical vanes which act only to maintain
the aeroplane in lateral balance, a pair of
side or intermediate planes 21—21’" (Figs.
2—7)_ are provided, which tend to retair
the machine in longitudinal balance. These
planes 21—21” are mounted at their centers
upon a shaft 22 extending across the body
of the machine, and project from the sides
of the body A, at a point near the rearward
end. The shaft 22 is adapted to be acted
upon by a swinging pendulum 23 in such
manner that for mstance, as the front end of
the. aeroplane drops downward, the pendu-

75

80

86

95

100

105

110

lum 23 pulls upon a cable 24 so as to throw

the forward ends of the planes 2121’
downward at a greater angle than that of
the aeroplane bogy. A, thus tending to lower
the rear portion of the body A to a level
with the forward end. The planes 21—21’
are. acted upon by the slightest tilt of the
machine lengthwise, and thus exert an in-
fluence to maintain the aeroplane in balunce
longitudinally. ]

The driving or propelling mcchanism of
this aeroplane consists of twin, propellers
25—25" which are rotated in opposite di-
rections, by a motor 26 of any suitable con-
struction. The propellers are situated at
the forward end of the body A, one on each
side thereof, and are connected to the motor
26, in any suitable manner. . .

The steering apparatus consists of a tn-

115
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130
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‘bladed * tail * 27 sup]laortedion: a"shaft 28,

10

-and mounted in: a_ball and socket bearing
29 4t the rearward end:of the body A. The
inner end of the shaft- 28.is connected by,
«cables -80—30" to a drum 81 located conven-
ient to-the aviator in the forward end. of the

shell A in such manner that as the drum 31

is rotated, one cable winds thereon while
the other-unwinds, the detail of which will

be later described. - The cables 30—30" are’

- for operating the “tail” 27 up and down,

“15

20

- while similar cables”32—32’, only one of
. which is shown (see Fig. 2), are secured to.
the shaft 28, and extend at right angles to .

the cibles 30—30’, then pass to a drum 33
convenient to the aviator, for the purpose
.of reciprocating the tail from side to side.
The tail is so constructed that as. it is
lowered, the nosé of .the: aeroplane will be
deflected downward, or vice versa, and as it

'is moved to cne side’ the machine will be

- directed in the same direction; The flexi-

25

80

bility of the frame-work of the shell A, per-
mits of the necessary contractions to allow
the deflection of the stationary cable during
the movement of the other.

. A horizontal tilting plane 34 is” rigidly

mounted on the shaft 16, and extends over

the vertical veering vanes 14—14’—14* and.

is held in position at. right angles to the
shaft 16 by guy wires 85. The lower ends

-of the shafts 16 are pivotally mounted, as at

35

40

36 Fig. 6, so that the horizontal plane 34,
and veering vanes 14—14’—14° can be tilted
backward on the shell A; and thus present a
broad expanse of plane surface crosswise of
the aeroplane, to retard its forward progress
at the moment of landing. The tilting plane

34 is operated through cables 37—37 and

a drum 38, in a manngr such as described in

relation to drums 31—883.

A running gear, consisting of spring-"

-~ cushioned wheels 39, four in number, is pro-

5

- vided for starting and landing purposes, and

is adapted to be drawn upward into or along

- the side of the body .A during flight so as
-to not offer n resistance to the air and im-
. pede the forward movement of the aero-

50

plané. Each wheel 39 is mounted on an arm
40" pivoted to the shell A; consisting of a
double shaft, one sliding upon the other and

- .connected by a buffer spring 40’. A similar

‘brace shaft 41 extends from the shaft 40 to.

.'the interior of the shell A,-and: is connected

56

by cables 42—42’ to a druin 43, the cables .

being wound on the latter, 'draw the wheels

‘89upintheshell A. Opposed cables 44— 44’

80

‘wheels 39 are lowered to

connect to the opposite sides of the arm 40,

and connect with the drum 43 by which the
the position shown

"in Fig. 2.

65

~ The starting mechanism consists of a cable |
44%, seo-Figs, 13-14, having a' tri-pronged”

anchor 45 at its outer end, and its inner end
wound ‘upon and secured to a drum 46 -oper-

gt

a

ated by ai friction. drive 47 from the engine" -

26. To make a start with.this device, the
anchor end of cable 444 is unwound from the

“drum 46 and carried some distance forward -

of the aeroplane,-and the prongs of the an-
chor 45 firmly driven into the soil or other

70

surface. The engine 26 being started at full .

upon the cable,; at the start, hence ‘the vari-
able speed_friction device shown in Fig. 14
is employed. This device consists of a disk

47 mounted - on -the engine shaft 48 and
rotatable therewith, and a friction disk 47

connected with the drum 46, through a shaft

50 and slidable longitudinally thereon. The
-disk 47 is thrown into contact with the-disk

47 by means of a lever 47° in the usual man-

-ner, the speed of its revolutions being in-

creased as it is brought nearer the edge of
the driving disk 478, In this manner, the

“operator. increases the speed of the winding

drum, and thus-through the forward move:

-ment of the.aeroplane, due to-the winding of

the cable 444, gains sufficient momentum that

" by the time the anchor 45 is reached the aero-
Eround, and start on -
eing rel,e_ased_ by the -

lane. will leave the
its flight, the anchor
upward pull
-As a heans
in:the event of accident or emergency dnr-

of insuring a safé landing, and-

-speed would cause too great a pull or jerk

890

85

90

95

ing flight, a parachute 50 is provided. This

parachute is normally wound on a drum-51
within the rear end of the shell A, a cable 52

connecting its lower end to the top of the
" center shaft 16, the cable 52 -being wound

on the drum 51 with the parachute 30, so
that as the parachute is unwound the cable
52 will. unwind simultaneously.: A releas
ing umbrella 53 is connected to the: upper
end of the parachute 50, and normally lies

folded upon_the horizontal plane of the tail

27, and retained thereon by means of &
spring clamp 54 (see Fig. 10): - This clamp
54 is so constructed that by pulling upon a

string 55, which extends forward to a point
- near the aviator, a spring latch 50 releases
.the clamp 54, which is drawn backward by -

100

105

110

a spring 57.- This disengages the releasing ..

.umbrella, which is caused to open by spring

58 (Fig. 9) ;-thus expanding it so as to catch
the air, - This causes the umbrella to raise,

kite fashion, thus exerting a pull upon the
upper end of the parachute 50, unwinding it .

‘from the drum 51, and bringing it into the-

operative . position shown in Fig. 8. - The
winding drums 31, 33, 38 and 43 are
structed as shown in Figs. 11-12. .. -

120

con- -

The drum body 60 is supported in any -

so that as one cable winds up, the other un-

winds. The drum' 60 is revolved by means

of & crank 61 mounted on the drum shaft.

The crank 61 is provided with a handle 62

on which is mounted a ‘spring latch 63, at-

“suitable manner, and each pair of operating
- cables wound thereon in opposite directions

125

130
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tached to a pin 64 which normally projects

into holes or notches 65 in a fixed plate 66.-

In operating the drum, the aviator grasps
the handle 62 and latch 63, thus releasing

the pin 64 from the plate 66, so that the’

drum 60 can be rotated in either direction.
On releasing the hamdle 62 and latch 63, the

- pin 64 drops into a hole 65 on the plate 66,

10

15

and thus retains the drum 60 in
sition.

The operation of the invention is as fol-
lows: When it is desired to make a flight,
the starting mechanism is employed as be-
fore described. The propellers 2525 are
rotated at the same time the starting cable

a fixed po-

- 442 is being wound on the drum 46, thus im-

pelling a volume of air beneath the planes
4—4’, which are slightly inclined as shown

‘in Fig, 13, thus tending to elevate the aero-

plane from the ground.” The pendulum con-
trol operates as before described to retain

“ the machine in balance, at starting and dur-

25

ing flight. The aviator guides and directs
the flight of the machine by means of the
tail 27 which is operated by means of the

- drums 31—383. When it is desired to make

30

35

40

45

- 50

a landing, the machine is. directed down-
ward by the downward tilt of the tail 27,

and the tilting plane 84 is tipped backward .

by operating the drum 38, so as to retard
the 'forward movement of the aeroplane,
and cause the aeroplane to alight on its rear
wheels. - The action of the propellers
25—25" at the moment of alighting is to
form. an air cushion beneath the planes
4—4’; thus allowing the acroplane to settle
easily to the ground. The running-gear be-
g previously brought to its lowermost po-
sition through the drum 48, such shock as
may result from contacting the ground be-
ing. taken up by the shock - absorbing
springs 40. - . : '
what I claimi and desire
Patent is— - .
1. An- aeria] apparatus consisting -of a

giosed' body Txaving 'a "donical : frent , com-

to secure by Letters

posed of transparent imaterial, 'a pair of.

propellers revoluble at the front “of the ma-
chine; curved planes transverse to the body,

4 singlé rudder with universal’ joint, a.

swinging platform within the body; connec-

- tions between the platform-and the planes

55

60

for operating the latter, and a motoer lo-

-eated within. the body.

. 2. The combination in an aerial appara-
tus, of a shell or body, curved transversely
projecting planes having flexible tips, and
automatic means for simultaneously raising
one and lowering the other tip to increase
the spread of the plane surface on the low

- side of the machine and reduce the spread

65

of‘the plane surface on the high side of the

machine, when said machine is tipped out
of -a horizontal position. T :

L

Having thus described my invenfibn, :

081,185

| 3. The combination in an uerial appara-
tus, of an inclosel shell, transversely-ex-
tending planes having.the inner edges fixed,
the outer edges curved downwardly, sup-

mentioned planes, and connections whereby
both sets of planes may be moved in unison
to increase the spread of the plane surface
on the low side of the machine and reduce
the spread of the plane surface on the high
side of said machine when the machine is
tipped out of horizontal position.

4. The combination in an aerial appara-
tus, of a shell or body, a pair of propellers
located at the fronf, laterally projecting
planes having their inner edges fixed, and
the outer edges flexible and curved down-
wardly, other  planes of smaller area be-
neath the upper planes and approximately
parallel therewith, said planes having flexi-
ble downwardly curved tips, a . swinging
penduluin weight located within the shell,
‘and connections between said . weight and
the tips of the planes whereby the latter
are raised and lowered automatically to
counteract side tilting movements of the
apparatus. .

5. In an aerial apparatus, a shell or body,
a pair of propellers located in the front, and
a motor therefor within the shell, laterally
projecting planes having the inner edges
fixed, the outer "edges flexible and curved
downwardly, other planes of smaller area
similarly fixed beneath the first named
planes, a weighted pendulum suspended to
swing within the shell, cords connecting said

verse tilting of the machine acts to
straighten the curvature of the planes upon
one side, and correspondingly increase the

side.

6. The combination in an aerial appara-
.tus, of a shell or body, propellers located at
‘the front, and a motor within the shell,
curved planes projecting laterally from the
f sides “of the apparatus, a- longitudinally
journaled shaft in the upper portion of the
shell, a platform adapted to carry weights,
said platform suspended from and swinging
freely below the shaft, arms fixed to and ra-
diating from the shaft, cords connecting one
of said arms with the plane tips, and direc-
tion pulleys over which said cords pass,

7. The combination in an aerial appara-
tus, of a shell or body, a pair of propellers
located at the front, and a, motor within the
shell, transversely extending curved planes
superposed in pairs upon opposite sides of
the shell, a pendulum ¢onsisting of a weight-
ed platform, a longitudinally disposed shaft
from which said platform is suspended, up-
wardly projecting arms carried by the shaft
and movable in-unison with the swinging

.1 movements of the pendulum, flexible cords

_plemental. planes located beneath the first:

pendulum with the planes so that the trans--

_curvature of the planes upon the opposite..

70
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_or cables connected t6 one of said arnis, slid- |

able- sleeves with which said cords are -con-
nected, and connections between said sleeves
-and the movable: planes, and connections be-
tween the pairs of planes upon either side
whereby they are moved in unison.. " ./

- 8. The ‘combination in an aerial appara-
tus, of a shell or body, a pair of propellers

located in front, steering mechanism in the.
rear, and a motor contained within the shell,.

a suspended pendulum-like platform. adapt-
-ed to swing from side, to side within-the
shell, superposed.substantially lateral planes
upon each side of:the shell having their in-
ner edges fixed, the outer edges flexible and

- curved, connections between said planes.and

25

30

85

40

- superposed in pairs upon eac

45

-the pendulum platform ‘whereby the normal

"position of the planes is maintained, while

the apparatus 1s.substantially . horizontal,

said connections. serving to relatively and.

automatically raise the planes upon one side
and depress them upon. the opposite side to
restore equilibrium if the apparatus. tilts to
one side or the other. . -~ . ..

9. The combination in an aerial appara-

tus, of a shell or.body, a pair of propellers .

located. at the front, a motor contained with-
in the body, transverse laterally superposed
planes having .curved flexible tips, a swing-
g pendulum platform within the shell,
connections between said platform and-the

‘planes whereby those upen opposite sides are’

. automatically moved in opposite directions
to maintain an equilibrium, vertically dis-
posed: vanes located above the shell and turn-
‘able with relation therete, and connections
between said vertical yanes and the pendu-
lum body. . | - T :

10. The combinstion in an serisl appara-

tus, of a shell or body, propellers at the front

and steering rudder at the rear, and a motor
contained within the shell, laterally ‘project-
ing’ planes having downwardly curved tips
side of the
shell, . a shaft, extending longitudinally

 through the upper part of the shell, a swing-
-ing pendulum platform connected with said

shaft, and arms-projecting upwardly from

- the shaft, flexible connections between one of

50

said arms and the planes whereby the latter-

are moved in. opposition to maintdin the
equilibrium of the apparatus, vertically dis-

" .posed connected vanes above the shell, a

60,

shaft having laterally projecting arins, flexi-
ble connections between the two last named,
sets of arms and one of the arms on said,
pendulum shaft whereby tle vertical vanes,
are moved in unison with the lateral planes
by the -automatic action of .the -pendulum:
when the apparatus is .thrown out of -equi-
librium transversely. ' :
11. The combination in an aerial appa-

- ratus, of a shell or body having laterally pro-

5 curved

jecting pairs of planes, with” downwardly

- between said

'stand at an angle to give greater liftinﬁ-

exible tips, upwardly extending lon-

S

gitudimilly disposed" vanes above the shell, a
suspenided - swinging pendulum platform
witﬁn the shell, flexible connections between

" the above named planes and vanes, and the
-platform, whereby a transverse equilibrium 7¢

of the apparatus is maintained, other planes-
mounted at the rear of the apparatus, a sec-
ond pendulum mechanism with which' said
supplemental planes are connected, said
‘planes being ti}ftable toward the front. and 75
rear, and automatically movable to control
the -upward and downward movements of
the apparatus.. ~ R
12. The combination- in ‘an ‘serial appa-
ratus, of a shell or body, lateral superposed &-
pairs -of planes having downwardly curved
flexible tips, vertical longitudinally disposed

«

-vanes extending upwardly from the shell, a
~weighted swinging pendulum-like platform

located within the shell, flexible connections 85

| between said pendulum and the planes, a sub-

stantially horizontal: plane having. a trans- -
verse axis about which it is movable to raise
‘and: depress the front and rear ends, a sup- -
plemental pendulum movable by the upward 90
and downward .tilting of the apparatus in
the direction of its: length, and connections
péndulum and the last named
plane. .. . . o o
18. The combination in an:aerial machine, 95
of a shell or body hiving laterally extending
‘planes, pendulums and flexible connections
etween the pendulums and said planes
whereby the latter are moved automatically
to maintain equilibrium of the apparatus, a 100-
pair of propellers located in front of the gp-
paratus, a motor and conneetions by which
the propellers.are rotated; a steering appa-
‘ratus consisting of a tri-bladed rudder, a ball
and socket bearing therefor, connections be- 105
tween said rudder and the. pilot-house

-whereby the aviator may control-the same.

.14. The combination in an aerial machine,
‘of a shell or body having laterallg extending 110

planes, and vertical vanes, pendulums an

“flexible connections between said pendulums .

and planes; and vanes whereby the planes,
and vanes are moved automatically to main-
tain the equilibrium of the apparatus, a sub-
stantially horizontal plane gxed'aéross the 115
top of the superposed vertical vanes, and
means by which said-plane may be tilted to
power, or backwardly to retard the forward
progress of the apparatus during the flight 120

cr in landing.

.+ 15. The combination in an aerial ixis%chij&e,’
:Q{;.ga,_ shell or body with. laferally exténdin
“"planes and verticsl vanes, pendulums anc

flexible connections between the pendulums 125°
and said planes'and.vanes whereby the latter
are _mo‘veg automatically to maintain an equi-
librium of the apparatus, propellers located
in front of the apparatus, and a steering de-
Rvice,’ a motor and connections by which the 130
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propellers are rotated, means for starting:

the apparatus, said means including an an-

. chor adapted to be secured at a point in.ad-

10

15

20

25

30

vance of the apparatus, a winding drum, a
-cable connecting the anchor therewith where-

by the turning of the drum will wind the

cable and impel the apparatus toward the
anchor, said anchor being turnable to break
its_ hold when ‘the apparatus is contiguous
toit. - . S

_ 16. The combination in an aerial machine,
of a shell or body, balancing lateral planes

and vertical vanes, propellers, a motor, and
steering mechanism, means for starting the,

apparatus, said means including an anchor
adapted to be fixed in the ground in advance
of the apparatus, a winding drum connected
with the anchor, and means for gradually in~
creasing the speed of the drum- after the
start has been effected. ‘ ’

17. The combination in
of a shell or body,
and vertical vanes, propellers, a motor and
steering mechanism, means for starting the
apparatus, said means including an anchor
adapted to be fixed in the ground in advance
of the apparatus, a windink drum connected
with the anchor, means for gradually in-
creasing the speed of the drum after the
start has been effected, said means including
frictional disks revolulile at right angles, and

an aerial machine,

© means for r'novin,% one of said disks radially

with relation tot

e other with which its pe-
riphery contacts. '

* - 18. The combination in an aerial machine,

- of a shell or body, balaricing lateral planes

40

and vertical vanes, and a pendulum con-
nected therewith, propellers. a motor and
steering mechanism, a parachute. connected

with the apparatus, means for holding the

parachute when not in use, and means for

" releasing and placing the parachute in a

-vertical position, ready to be distended.
19. The combination with an aerial ma-

3 chine provided with a tail, of a parachute, a ]

cable. connecting it with-the aerial machine,

& drum upon which, the parachute is coiled !
and stored when not in use, a_releasing um-

~ brella. connected to the upper end of the

. 85

<60

parachute, and. normally held. in the hori-
zoutal plane of the tail, a holding and re-
leasing means whereby the umbrella is al-
lowed to act to extend the parachute and
place it in a vertical position. '

20, Theﬂcom]qin_ation with an aerial ma-
chine provided with a tail, of a parachute, a
cable connecting it with the aerial machine,

~ adrum upon which the parachute is coiled |
. and stored when not in use, a releasing um-'

brella - connected to the upper end of the
parachute, and normally held in the hori-

~zontal plane of the-tail; a holding and reless- |-

- ing means whereby the umbrella is allowed

65

to act to extend the parachute and place it
in a vertical, pésition, said reléasing means

S,

balancing lateral planes.

“dulum platform,

-my hand in the

981,185

including a élamp, and a cord extel}ding
therefrom to" the position of the aviator,

-and a spring latch actuated by the cord to

release the clamp. .
21. The combination in an aerial machine,
of a:shell or'body, lateral and vertical

-adjustable planes, a pair of propellers lo-

cated in front of the apparatus, a steering
mechanism in the rear, 4 motor by which the
propellers are driven, and means for tiltin
certain of the planes in the direction o

‘movement of the apparatus whereby a blast

of air from the propellers may act upon the
lower surfaces of the planes to assist in rais-
ing the apparatus from the ground.

22. Th »
of a shell or body, laterally adjustable su-
perposed planes, a pendulum mechanism by

e combination in an aerial machine, .

70

70

80

which the planes are automatically adjusted -

to maintain equilibrium of the apparatus,
other planes tiltable ‘about the horizontal
axis to change their angle with relation to
the line of travel of the machine, propellers
located in front of the appaiatus, and a mo-
tor, an anchor adapted to be-fixed in the

‘ground at a point in advance of the appa-

ratus, a winding drum with speed varying
connections, a cable connecting said drum
with the anchor, .the propellers- acting - to
force a_blast of air beneath the inclined
planes during the forward movement of the
apparatus toward the anchor, and produc-

85

90

95

ing a joint action to impel and raise the ap- ‘

paratus from the ground. '
23. The combination in an aerial appa-
ratus, of a shell or body, a suspended pen-

in, superposed pairs of laterally extending
planes connected with the pendulum and
auntomatically movable to maintain trans-
verse equilibrium, other planes tiltable for-
ward and backward with relation to the lon-
gitudinal axis of the machine, propellers
connected with the motor and producing
a blast of air toward the apparatus, said
blast acting against the inclined lower sur-

faces of the planes to assist in raising the.
| apparatus from the ground, and similarly

acting: upon said first-named planes to form
an air cushion to assist in the easy alighting
of the machine. - : ‘ ,

24. The combination in an.aerial appara-

"tus, of a shell or body, lateral flexible planes

and vertical veering vanes. a weighted pen-

«dulum contained within the shell, and con-

nections between the pendnlum and the
planes and vanes whereby they co-act to
maintain the apparatus in equilibrium.

and a motor located there-

100,

105

110

115

120

In testimony whercof I have hereunto set -

presence of two subscribing
witnesses. L
' GATES M. FOWLER.
. ‘Witnesses: ‘ ' : '

Geo. H. Srrong, © .
CHARLES A. PENFIELD.
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