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To all whom it may concern:. .- - .| sition of-tlie ballast when raised, being in-:
"Be it known that T, Hexry H. Asuvocs; a'|:dicated by dotted: lines.: -Fig., 2 is a'central.
citizen. of the: United -States, residing at-| vertical section throngh the middle portion:
Kansas City, in the county of Jackson and |of the machine, said section.-being;taken from .60
& State of Missouri, have invented a new and front to-rear. "Fig. .8 is a wiew.showing,
useful Acrodrome, of which the following diagrammatically, one.means which may be
is.a specification. . o ‘employed for operating-the. rudders. . Fig.:
This invention relates fo aerodromes or |4 is a perspective view of some of the sup-:
flying machines of the heavier than air type, plemental planes and.of one form of mech- 65
10. and the principal object of the invention is | anism which can. be.utilized for shifting; ...
to_provide a. novel arrangement of ballast them. Fig. 5 is.a side elevation of ‘one.of*
depending  from- the'center of the machine the supplemental planes and a-portion of the
and held against swinging in- any direction | adjacent sustaining :plane. Jbeing: shown: in.
relative thereto, this ballast serving to re- | section, - said supplemental - plancs #heing 70
15 store and maintain the equilibrium of the | locked in closed position,: Fig. 6:is5:a pers. ..
machine without the necessity of providing: spective - view. of the side:;supplemental
balancing planes such as heretofore devised | planes and showing one form of -operating :
for this purpose. - means which may .be wused..in.connection
. . . T8

.. Another object is to provide ballast which therewith. Cten s ma ey
20. can. be raised and lowered relative to the| Referring to the figures. by characters: of
machine, the effectiveness of the ballast in- | reference 1 designates the. lower .sustaining
creasing - in - proportion te- the distance it | plane of a bi-plane:and-2 designates . the:
is lowered from the machine. upper sustaining plane,  said -upper plane
A further object is to provide an. areo-: being extended: forwardly, rearwardly and 80
25 drome. the upper sustaining plane of which laterally beyond. the lower plane 1, the.two' ..
projects heyond the lower sustaining plane, planes being rigidly connected, asordinarily,
1in a bi-plane construction, said upper plane by posts 3 or the like.. = -5 s 0 e
having supplemental planes movably con-|- . A shaft 4 is supported below::and:extends-
nected thereto and under the control of the parallel with the front or .adyancingedge 85
30 aviator, whereby flight in an upward and of the upper plane 2 and is mounted for ro-. -
downward direction may be controlled. - | tatien, this shaft-having:.a series of.sup-
A fuither object is to-.provide supple- plemental planes 5, fixedly. ¢connected. to-it
mental planes designed to be shifted relative | and spaced apart at their.ends sufficient dis-
to the sustaining plane and to .codperate | tances to receive  the posts: 3..therebetwéen.. 90
35, therewith to- form. a parachute whereby, in | The supplemental planes.5 are all disposed
the event of the disabling of any of the pro- | in alinement and the said:planes are.50; pros
pelling mechanism of the machine or*any portioned that, when brough into.position.
other vital portion of the structure, the ma- pavallel with the posts.3,: their upper edge,
chine can be caused to descend gradually. | portions will lie close to the;front or advanc:. 95
40  Another object is to provide improved ing edge of the plane 2. . Another shaft 6 is:
steering mechanism. : supported below and ‘parallel;with: the. rear

With the foregoing and other objects in | edge of the plane 2, any.suitable frame. 7.
view. which will appear as the description | being provided for this purpose... This shaft.
proceeds, the invention resides in:thejcom~ is also adapted to rotate and has a. series.of 100

45 bination.and arrangement of parts and in:|'supplemental planes 8 fixedly .connected.:to. -
.the details of construction; hereinafter..dex it_and, spaced apart. at their, nds sufficient,
scribed and ¢laimed, it being understood that: distances to receive the depending members .
changes in the, precise embodiment of inven- | of the frame 7 therebetween,., The,, upper.;
tion; herein disclosed. can be made within the | edge portions of one plane on cach shaft'are 105

50 scope of what.is claimed without, departing | ‘connected by .cords or wires. 9. (see' Fig: 4) . -

om.the spirit of the invention. . .» . .. .. while the lower edge portions. of said.planes
Tn the accompanying drawings thepre- | have. wires. or cords 10, extending from them
ferred. form of the invention has been shown. . and downwardly over guide. sheaves 11:tor

..In, said drawings;—Figure 1 is: a per-|a drum_12 about which. they. are; wound and 116
5. spective view of # bi-plane having,the pres- | fastened. . = ol e sy
ent improvements applied thereto, the po- | The shaft of the drum 12 has a small
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wheel 13 secured to it and adapted to be
operated by a-cord or chain 14 engaging
a wheel 15 from which an ‘operating lever
16 exténds.
fore, that when the lever 16 is operated in

one direction, motion will be transmitted |

from wheel 15 through the chain or cord

14 to wheel 13 and the drum 12 will therefore

10

15

20

sides of ‘said
.25

* with the shafts 4

30

35

be rotated so as to wind. one of the cords
10 and to play out the other cord 10. The
planes 5 and 8 will therefore be simultane-
ously tilted, these planes being maintained
constantly parallel.” When lever 16 is shift-
ed in the opposite direction, the movement,
of‘the planes is reversed. It is to be under-
stood that these planes can be moved so as
to assume any desired positions relative to
the horizontal and, in extreme. cases, can
be shifted so as to swing against the longi-
tudinal edge portions of the plane 2, as
shown by dotted lines in F' ig. 2.

.- Side supplemental planes 17 are mounted
between the posts .of the machine at the
machine, the said planes being
extended from front to rear and their axes
of rotation being located in the same plane
1 and 6. Each of these sup-
plemental planes
the upper and lower edge portions thereof,
said cord being extended over guide sheaves
19 and wrapped about an operating drum

20 to-which 1t is connected. “This drum may
'be operated by any suitable mechanism, such
as_indicated generally at 21

in Fig. 6, it
drum is ro-

being apparent that when the
i supplemental

tated in one direction the

“planes 17 will be simultaneously  tilted so

40

as to bring their upper edges into contact
with the projecting side edges of the upper
sustaining plane 2. The space between the
ends of the side supplemental planes 17 and
the front and -back supplemental planes.5
and 8 may be closed by strips of fabric or

-the like such as shown at 29.

Under normal conditions the planes 17
are to be held in the same plane but, when
1t is desired to produce a parachute for the

3

purpose of retarding the downward move-

" ment of the machine when control thereof

50

55

60

65

has been lost, these planes 17 are to be swung-

against the ends of the :upper sustaining
plane 2, thus codperating with the planes 5

and 8 which have been similarly shifted_' v

relative to the upper sustaining plane, to
restrain and deflect the air after the fashion
of the parachute. Under normal conditions,
and with the. two supplemental planes 17

lying in the same plane, said supplemental

planes will not interfere with the move-
ments of the machine. The planes 5 and 8
can, however, be simultaneously tilted so as
to elevate the machine during its forward

flight. If desired, latches such as have been,
may be arranged in the paths.

indicated at 23

of the planes 5, 8 and 17 so that when they

It will be apparent, there-

.arms 29 at the center thereof and

17 has a cord 18 secured to |

1,014,031

are swung to closed positions, these latches
will - automatically engage keepers 24 on

the planes and therefore lock them auto-

matically when closed against the upper
sustaining plane.

The aeroplane structure includes, as ordi-.

narily forwardly and rearwardly converg-

ing spars 25 provided with any suitable ar-

rangement of braces and a frame 26 extends
between the spars at the front and the rear
ends thereof, each frame baving laterally
extending trunnions 27 bearing within the

spars. A vertical rudder 28 extends-through

70

75

each frame 26 and is mounted to swing about -

an axis extending through the centers of the
upper and lowes portions of the frame; said
vertical rudder having laterally extending
being pro-
vided, at its upper and lower edges with
horizontal rudders 80. Cords or wires 31
extend from the arms 29 on one rudder and
are wrapped about and secured to a drum 32,

said cordsbeinginounted onsuitabl y arranged.

guide sheaves 83. The cords extending to
one of the vertical rudders are crossed so
that, when the drum 32 is rotated in one di-
rection, the two vertical rudders will be
simultaneously swung in opposite directions
within their ‘frames 96. Each of the frames
26 has cords 34 connected to the upper and
lower portions thereof and extending -to
and wrapped about a drum 35, the cords
extending from one of the
erossed so that, when the drum is rotated
in one direction, the two frames 26 will be
simultaneously tilted in opposite directions

‘thus changing the angles of incidence of the.

horizontal rudders.

The drums 82 and 35 can be operated by
any suitable mechanism provided for that
purpose, the means shown in Fig. 8 consist-
ing of an actuatihg wheel 36 connected, as by
means of a chain 37 or the like, to a smaller
wheel 38 revoluble with the drum. It is to
be understood, however, that any other de-
sired means may be provided.-

frames being

80

85

90

95

100

105

110

The machine is provided with one or more

propellers 39 of the usual or any preferred
type and it is designed to provide two motors

for driving the propellers, one of the motors

being operated while the other is at rest. .

These motors have been indicated at 40.

It will be apparent from the foregoing
description that by simultaneonsly tilting
the horizontal rudders the machine can be
directed upwardly or downwardly wlile in
flicht and ‘the vertical rudders, by - being
shifted, serve to steer
The front and back-supplemental planes 5
and 8 can also be utilized for the purposeé
of steering the machine upwardly and down-
wardly. . Should any vital poriion of -the
machine become broken or otherwise. dis.

abled, a too rapid descent of the machine can

be prevented by shifting the supplemental

the machine laterally. .

115
120
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130
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: side;supplemental plan

decedges. of the plane 2.
5 8:and

mental planes

The

: % 8.and 17, togethe
hesstrips 92,:thus-eodperate stg;for
L ontinpous; apren:;depending - from ,

‘edge: portions:of the upper sistainin
‘11%: ws; forming:a::parachute which' ivil
tespfficiently:fo retard -the,downward
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7| is pr

th structure.- . The  various L

o ghy

{ mforce the:ste
| when tilted, s
| is preferably forg
” Although the présent
eerl shown:and déscribed in
s}) 3t will be’ unders

0P rwill: of  course . lock ‘as:|.P s, for
800D e;positions mentioned | s 'to coop- ..,
. wad the sjtention: of theé; aviator can |, to form”h **
~16_then be directe nipulation of the: tically so
" machine during* its" descent. - g j elative to

=" In order that the equilibrilim .of the ma-;

chine may bevmaintained under all condi-

tions, ballast of novel.form iss employed. |,

. 20_This ballast consists of a stem 41, preferably
tubular and which is slidably mounted within
‘the upper and lower sustaining planes1and 2
at the center of gravity, this stem being préf-

_erably mounted within reinforcing rings 42
26 ‘sécured -to the planes and braced by any
. ‘suitable means provided for that purpose.
‘A weight 43 is secured to the lower end
:portion of the stem and a lifting cable 44

. or the like is connected to the weight and
30 extends upwardly to a windlass 45 arranged
close to.the aviator’s seat, this cable being
mounted on guide sheaves 46 arranged in
any manner desired. A ratchet wheel 47
rotates with the windlass and a pawl 48 nor-

35 mally engages said wheel so as to hold the
cable against unwinding from the windlass.

It is to be understood that before a flight,
the stem 41 is to be elevated by winding
cable 44 .on the windlass 45, thus bringing

40 the weight 43 close to. the lower sustaining
plane 1.  After the” machine has left the
ground, the aviator releases the ratchet
‘wheel 47, thus permitting the cable to un-

~ wind from the windlass and allowing the
45 weight 43 to descend until the stem 41 has
moved downwardly as far as desired. As
the stem cannot swing relative to the sus-
taining planes, it will be obvious, that the
- weight when thus lowered, will operate to
50 maintain the equilibrium of the machine
under normal conditions and to promptly
_réstore the equilibrium whenever the ma-
_chine ‘is_tilted in any direction from any
cause. When the machine descends, the
85 weight can be held off of the ground by wind-
ing the cable 44 on the windlass 45. The
ballast will not, therefore, prevent the ma-
chine from making a perfect landing.
Tt is to be understood that the aerodrome
60 is to be provided with supporting wheels
or skids such as ordinarily employed but,
for the sake of clearness, they have not been
illustrafed in the drawings. -
~ As heretofore stated the stem 41 is pref-
65 erably tubular. In order,-however, to re-

chute. " : Lo S
8. An aerodréme in¢luding a, sustaiiing
“plane; front ‘and baék ‘supplémental planes g5
mounted to swing about axes extending
transversely of the line of flight, means for
simultaneously closing said planes against

| the front and back edges of the sustaining
plane, and means for locking the supple- 90
mental planes in closed positions.

3. An aerodrome including a sustaining
plane, supplemental planes arranged below
the front and back edges of the sustaining
plane, means for tilting said supplemental 95
planes simultaneously to steer the machine
in an upward or downward direction, said
supplemental planes being movable to posi-
| tions substantially “at right angles to path
of movement of the sustaining plane, and 100
means for automatically locking the supple-
mental planes when brought to said posi-
tions at right angles to the path of the sus-
taining plane. ’ ' ‘

4. An aerodrome including a sustaining 105
plane, supplemental planes below the front
and back edges of the sustaining plane, sup- -
-plemental planes below the side edges of the
sustaining plane,’ and separate means for
shifting the front and back and the side 110
supplemental planes to positions substan-
tially perpendicular to the path of move-
ment of the sustaining plane to codperate
with said sustaining plane and form a para-
chute. © 115

5. An aerodrome including a sustaining
plane, supplemental planes below the front
and back edges of the sustaining plane,
supplemental planes below the side edges of
the sustaining plane, and means for shifting 120
the front and back and the side supple-
mental planes to positions substantially per- ™
pendicular to the path of movement of the
sustaining plane to codperate with said sus-
taining plane and form a parachute. 125

6. An aerodrome including a sustaining
plane, supplemental planes below the front
and back edges of the sustaining plane, sup-
plemental planes below the side edges of the:
sustaining . plane, and means for shifting 130
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the front and back and the side supple-
mental planes to positions substantially per-
pendicular to the path of movement of the
sustaining plane tc codperate with said sus-
taining plane and form a parachute, and
means for automatically locking the supple-
mental planes when shifted against the sus-
taining plane. ! R

7. An aerodrome including a sustaining

plane, supplemental planes below the front, -

rear and side edge portions thereof, and
separate means for shifting the front and
rear, and the side supplemental planes re-
spectively to codperate with the sustaining

plane to form a parachute.

8. An aerodrome including a sustaining

. plane, supplemental planes below the front,
rear and side edge portions thereof, sep-

20

arate means for shifting the front and rear,
and the side supplemental planes respec-
tively to codperate with the sustaining plane

to form a parachute, and

shifting said supplem

1,014,081

arate means
for automatically locking
supplemental planes when shifted.

9. An aerodrome including a sustaining

plane, supplemental planes mounted for ro-

tation below the side, front and rear por-
tions" of the sustainix;% ta;ila.ne, means for
planes to codp-
erate with the sustaining plane to form a
parachute, and. means suspended below and
held against swinging movement relative to
the sustaining plane for maintaining the
equilibrium of said sustaining plane.
In testimony that I claim the foregoing
as my own, I have hereto affixed niy signa-
ture 1n the presence of two witnesses,

__ HENRY H. ASHLOCK.
Witnesses: = o '

Frank B. Odnsnnm
Lexa Wrisox. L

e respective
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