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UNITED STATES PATENT GFFICE.

WALTER EDWARD ZELLg, OF ANN ARBOR, MICHIGAN.

COMBINED AEROPLANE AND DIRIGIBLE BALLOON.

:To all whom it may concern:

Be it known that I, Warrer E. Zpris, a
citizen of the United States, and a resident

of Ann Arbor, in the county of Washtenaw

and State of Michigan, have invented a new

and " Improved Combined. Aeroplane and.
Dirigible Balloon, of which the following is

a full, clear, and exact description.
Among the principal objects which the
present Invention has in view are: To pro-

vide in a machine of the character mentioned

"t g flexible connection between the carrying

i5

frame and the air floated body; to provide
an air floated body adapted to balance the

weight of the carrying frame and load

. mounted thereon; to provide a harness for
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_the floating body adapted to maintain the

shape or forim thereof and to prevent chafing
or wear upon the body thereof; and to pro-
vide a construction and arrangement of
planes and means for controlling the same
to change the vertical and horizontal dispo-
sition of the machine. :

One embodiment of the present invention
is disclosed in.the structure illustrated in the
accompanying drawings, in which like char-
acters of reference denote corresponding

parts in all the views, and in which—
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Tigure 1 is a vertical section of a coin-
bined aeroplane and dirigible balloon ¢on-

- structed and arranged in.accordance with
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the present invention, the section being ta-
ken on the line 1—1 in Fig. 2; Fig. 21is a top
plan view of the carrying frame and planes
connected therewith, the position of the bal-
loon body being indicated by, dotted limes;
Tig. 8 is a vertical cross section taken on the
line 3—3 in Fig. 1; Fig. 4'is a detail view
showing the arrangement of the- steering

mechanism for lifting the. machine or

changing the horizontal path thereof; and
Fig. 5is a detail view in perspective of the
mechanism for changing the angle of inci-

“-dence of the carrying planes of the aero-

plane. : o

In the accompanying drawings the carry-
ing frame provided to support the engine 10
is formed of a skeleton-like structure having
side bars 11 and a dropped truss frame 12.
The frame 12 is suitably reinforced, as
shown best in Figs. 1.and 2 of the drawings.
The engine is. suitably braced in position,
and is carried by means of the arms 13 upon
the side bars 11. - Forward of the engine,and

‘dropped below the side bars 11, there is dis-
posed a platform 14 upon which is mounted
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the aviator’s seat 15 and the pivotal beﬁring
16 of the contralling lever 17. The platform

14 also provides a mounting for the tiller .

posts 18 and 19. It is by the manipulation
of the posts 18 and 19 and the lever 17 that
the planes and rudders attached to the car-
rying frame are shifted to vary the path or
to levitate the machine.

The engine 10-is provided with a driving
shaft 20,-at the end whereof is mounted an
aero propetler 21. The propeller 21 is suit-
ably mounted in bearings 22 and is sur-
rounded . by a protecting frame 23. The
frame 23 is extended perpendicular to the
side bars 11 and is reinforced by guy bars 24.

The frame consisting of the side bars 11 is
carried on wheels 25, and 26, 26. The wheel
25 is meunted in the tines.of a yoke 27, the
yoke being formed at the end of a pivot post
28. The pivot post 28 is pivotally mounted
in the frame and is reinforced in vertical po-
sition by a brace bar 29. This structure pro-
vides for the wheel 25 operating as a caster
wheel to drag in harmony with the machine
when the same pivots on the wheels 26, 26.

The frame 11, machinery carried thereby,

.and the aviator or-passengers are normally

supported by the elongated gas bag 30. The

gas bag 30 is constructed In any approved.

manner and of any approved material. A
frame is provided for maintaining the ex-
tended position of the bag, said frame hav-
ing a curvel keel brace 31. The keel brace
31 is reinforced by a truss brace 32.  The
brace 32 i§ extended lengthwise the bag 30,
as best shown in Figs. 1 and 8 of the draw-
ings. _

At the median section of the brace 32 is
dropped an eyelet bar 33.. From the eyelet
bar 33 is suspended, by means of a mast 34,

the engine 10 and the carrying frame. IFor’

this purpoése the yoke 35 'is provided, the
ends whereof are pivotally connected with
the side extension pins 86." It will be noted
that the connection of the mast 35 with the
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eyelet bar 33 permits a lateral swing of

either the gas bag 30 or the carrying frame.
Also it will be noticed that by reason of the
pivetal connection of the arms of the yoke
35 with the pins 36 the carrying frame is
permitted, a longitudinal swing or vibration.

The extent of the longitudinal vibration

‘of the carrying frame relative to the gas

bag is controlled by guy cables 37, 38 and
39, 89. The cables 37 and 38 connect the
carrying frame at the ends thereof with the
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tively fragile structure of the bag.

2]

keel brace 31. The ends of the cables 39, 39
are anchored to the extremes.of the truss
brace 32 and to eyelets 40 on opposite sides
of the mast 34.  The cables 37, 38 and 39

-are each divided, the sections thereof being

connécted by splral springs 41, This con-
struction of the cables provides a resiliency
in the .connection between the carrying
frame and the gas bag 30 which avoids any
tearing strain being exerted upon the rela-
The bag

80 is harnessed to the brace 32 by means of
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canvas straps 42.-

The bag 30 is. maintained, when inflated
or deflated, by the keel brace 31. To. pro-
duce a non- tearlng member I have prov1ded
the conical caps 43 disposed within the bag

-and suitably secured to the said keel brace.

To the caps is also secured the framing
strap 44. The strap 44 is constructed of

any suitable material, such as aluminium..

To the strap 44 and the keel brace 31 is
secured the strap 42. .
To operate the engine 10 a supply of gaso-

lene or other fuel is carried in tanks 45.

The tanks 45 are preferably suspended above

-the engine on the mast 34. For this pur-

- pose’ the outrigger arins 40 are. provided.

30

As above stated, the bag 30, when in-

flated, has a ﬂotatlon power suﬂicmnt to

" balance the grav1ty of the carrying frame

'35
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and load carried . thereby, inclusive of the.

aviator. ‘The machine is raised and lowered,
or guided to the right or left, by planes
pivotally. mounted on the carrying frame

"and by a rudder 47. The. rudder 47 is
_mounted. on the frame 23, and is controlled
by .a cable 48, the ends Whereof are con-

nected by means of eyelets 49 at opposite
sides of the rudder. The cable 48 is reeved
over sheavés 50 to guide the said cable to
a drum 51 upon  which the said cable is
wound. (See Fig. 4 of the drawings.) The

drum 51. is fixedly mounted on the. tiller

post 18, as is also a hand wheel 52.. The

" tiller posts 18 and 19 are suitably mounted

on the platform 14 convenient to the hand
of the aviator. In the preferred construc-
tion fhe. tiller post 18 is a hollow tube
through- which is extended the tiller post
19, a %rum 53 being fixedly mounted on the

said post 19 below the post 18, while the

" hand wheel. 54, which is fixedly mounted on
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the post 19 is extended above the hand
wheel 52 but adjacent thereto. The: two
wheels being thus stationed facilitate the

" - handling ‘of the machine by the aviator.

-, 'The mampulatlon of the wheel 52 effects

the rudder 47; the manipulation of the wheel

60

54 effects the 1ev1tatmg plane. 55. The levi-
tating plane §5 is pivotally mounted at 56

“on a standing frame 57. In the normal po-

sition the levitating plane is horizontal, or

:parallel with the carrying frame, as shown

65

in Fig.'1 of the drawings. To each side

1,019,579

of the pivot are connected the ends of a con-
trolling cable 58, the said cable being wound
upon the drum 53 as shown in Fig. 4 of
the drawings. It will be seen that by ma-

nipulating the wheels 52 and 54 the rudder

47 and the plane 55 may be changed to

right or left, and vertically, respectlvely, to

alter the course of flight of the machine."
It is to assist the bag 30 that I-have pro-
vided the carrying -planes 59. The planes
59 are extended laterally from the machine
and the carrying frame thereof. The planes
are mounted on a shaft 60 which is pivotally
mounted in bearings 61 provided in‘the car-
rying frame. The planes are raised and low-
ered at the rear, and at the. edge removed

from the .shaft 60 by rocking the shaft 62.

The shaft 62 is mounted in suitable bear-
ings in the truss frame 12, and has fixedly
connected therewith the lever arms 63. The
lever arms 63 are connected by means of
pitmen 64 with the planes 59.

The shaft 62 is rocked by manipulating .

the lever 17. . The lever 17 is connected by

‘means of a reach bar 65 with a lever arm

66, which is fixedly mounted and centrally
dlsposed upon the shaft 62. As seen best
in Fig. 1 of the drawings, the lever 17 is
provided with a hand grip detent 67 of usual

‘construction, ' the bolt . whereof engages a

quadrant, shown in said Flg 1 concentrlc
Wlth the bearing 16.

~'When and as the lever 17 is shifted to the |
front -or rear of the machine the planes 59-

will be depressed or raised. When depressed
below the horizontal the incline of the

planes, as in the ordinary aeroplane, will’

lift the machine vertically. When, how-
ever, the planes 59 are raised above the hori-

.zontal, the operation of the planes upon the.

air through which the machine is moving is
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to depress the machine. The operation, Tift- .

ing or depressing the machine, performed
by the planes 59 is in a direct vertical path,
producing the effect on the bag of hghtenlng
or increasing the weight carried thereby. -

When the | plane 55 is manipulated, as, for
instance, to lift the forward end of the
frame, it will be seen that the angle of oper-
ation of the entire machine is vertically
changed. When the rudder 47 is operated
it will be seen that the angle of flight of the
machine is horizontally changed.

It will be observed that by the construc-
tion and arrangement herein described, and

‘as shown in the accompanying dra,wmga,

there is produced an airship having the

qualities of safety of a balloon and the -
qualities of facility in operation together

with speed of an aeroplane.
Having thus described my mventmn. what
I claim as new and desire to secure, by Let-

ters Patent is:—

» 1. Tn a combinéd aeroplane and dirigible
balloon, an aeroplane carrying frame com-
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prising a skeleton frame; a motor fixedly’

mounted therein, said motor being provided
with pivot pins; and a supporting magt
pivotally connected with said pins and ex-
tended above the said motor and carrying

frame to be pivotally connected with said
balloon. . :

2. In a combined aeroplane and dirigible
balloon, an aeroplane carrying frame com-
prising a skeleton frame; a motor fixedly
mounted therein, said motor being provided

" with pivot pins disposed at near the balanc-

ing eenter thereof; and a supporting mast
pivotally eonnected with said pins and ex-
tended above the said motor and -carrying

frame to be pivotally connected with said |

balloon.

3. In a combined aeroplane and dirigible
balloon, an aeroplane.carrying frame com-
prising a skeleton frame; a motor fixedly
mounted therein, said motor being provided
with pivot pins; a supporting mast pivotally

connected with said pins and extended above

the said motor and carrying frame to be
pivotally connected with said balloon; a
plurality of elongated. cylindrical pointed
fuel containing tanks, said tanks being dis-
posed in parallel arrangement to said carry-
ing frame; and a plurality of oufrigger
arms for supporting in laterally extended

-position from said mast the said tanks..

4, In a combined aeroplane and dirigible

- balloon, an aeroplane carrying frame com-

35

prising a skeleton frame; a motor fixedly
mounted therein, said motor being provided
with pivot pins;-a supporting mast pivotally

" connected with said pinsand extended above

40

the said motor and carrying frame to be piv-
otglly connected with -said balloon; and a
plurality of fuel carrying tanks mounted on
said wmast above said motor.

B8

5. Ina co;ﬁbined aeroplanc and dirigible

balloon, an aeroplane carrying frame com-
-prising a.skeleton -frame; a motor fixediy
"‘mounted therein, said motor being provided |,

with pivot pins; a supporting mast pivotally
connected with said pins and extended above
the zaid motor and carrying frame to be

-pivotally connected with said balloon; a plu-

rality of fuel carrying elongated tanks; and
a plurality of outrigger supports for said
tanks suitably mounted on said mast to bal-

‘ance said tanks.

6. In a machine of the character described,
in combination, an aeroplane; a balloon siip-

portingly attached to said aeroplane nor-
‘mally to float the same and the load carried
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thereby ; levitating planes pivotally mounted .

on said aeroplane and extended laterally-
therefrom; a manually operated mechanisnr
for varying the angle of incidence of said-

planes to decrease and augment the pulling
weight on said balloon; a levitating rudder
pivotally mounted in transverse bearings in
the forward -part of said aeroplane; a di-
verging rudder mounted in vertical bearings
at the rear of said aeroplane; a tubular tiller

post ‘having a hand wheel and a winding

drum; a tiller post rod extended from said
tubular post and provided with a hand wheel

adjacent the hand wheel on said tubular

post; and a winding drum adjacent the
winding drum on sald tubular post, said
post.being mounted convenient to the avi-
ator’s operating station.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

WALTER EDWARD ZELLS.

Witnesses:

Cuas. L. Mivrer,
Moses Seasorr.
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