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To thZ whom it may concern. |
Beit known that I, HARVEY B. VAN VOOR-
HIS, a citizen of the Unlted States, residing at

il

Plttsburg, in the county of Alleﬂ‘heny,Ste,te of
Pennsylvania, haveinvented certain newand

useful Improvements in Air-Ships, of which

thefollowingisaspecification,reference being

had therein to the aecompanvmw drawings.
This invention relates to an air-ship, &nd
particularly to a supporting ﬂ'—balloon and pro-
pelling mechanism for the same. |
The invention has for an object to prowde

in sections and supported upon a gas-convey-

an improved construction of balloon formed

ing stack having communicating ports with
each section e,nd an escapement -valve mth-

the atmosphere.
A further object of the invention is to pro-
vide an improved pmpellmﬁ' mechanism com-

prising oscillating wings upon opposite sides

of the car alternating-in movement together

with rotatable wi ngs and laterally-osclllatmﬂ'-

ble,des at the rear of the car.
Other and fuarther objects and advantegee
of the invention will hereinafter be set forth

~and the novel features thereof Spemﬁcelly
defined by the appended claims.

In the drawings, Figure 1 is a perspectne
FI‘D‘ 2 is a plan thereof

dinal section on theline 3 3 of FID‘ s Flﬂ' 4,
a vertical section through one of the wings,
and Fig. 5 a vertical seetlon throucrh part of
the balloon and stack.

ings.,
The letter A deswnates a car whlch may be
of any desired construction and configura-

Like letters of referenee refer to like parts
throughout the several ﬁn-nres of the dmw-

tion, preferably formed with a tapered for-

ward end A" and provided with a cover-sec-
tion A% upon which an oscillating rudder A3
may be smtebly supported and operated to
ouide the car. This car issupported by any

device, preferably the form of balloon here-

desmed construction of balloon or buoyant

m&fter shown and described. At the frontj

and rear of each side of the car oscillating
wings B are suitably journaled-—for instence,
by a sleeve B’ upon a vertical axis—and the

‘wings at the opposite ends are connected by

any deeu'ed means—for instance, a rod B2,

| extending from the crank B, :carrled by the
power- shaft B4 and the rod B%, extending

through the lever B¢ to the front wing B, so

that eeld wings are operated in unison. Eaeh

of these wings is formed of a framework C,of

slats C' are plvota’llylmounted and overlap
each other, so as to form an air-tight closure
in the movement of the wing'in one direction

55

suitable meterlel within which a' series of

6o

and to permit the free passage of air there- -
through in the returning movement of the

wing. To assist this propellmcr action of the
wing, an open hood C? extends to the redar of

‘the slats C', beneath which they extend when
open, and the slats areadapted toabutagainst
a stop C®.and the frame C!of the wing, Whlch_ o
leads to the pivoting sleeve B" and is provided
with a series of epertmes C° by means of
which a connecting-link' B” may be adjusted
in position to secure. the .desired extent of o

movement of the wing.’

- Beneath the wings B a serles of WIDgS D'
1 are similarly supported by means of a sleeve
| D’ and provided with slats D? of similar con-~

7e_ﬁ-
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struction of those described in connection
with the wings B. The supporting-arms D? ~

for the wings are provided with the ad;ustmﬂ'
apertures before described, and a connecting-
rod D* extends from the forward to the rear

-80 " |

wing., Thisarm D*issecured to the lever B,

before described, pivoted to the side of the

-car, 80 that the wings D receive a movement -
in opposite direction to the wings B, thus pro-
viding a propelling action alternately from
‘each set of wings and a consequent eontinual

forward movement of the ship. These wings

B and D produce the natural flying action of
a bird as the slats are opened in the forward

movement and closed In the rearward pro-

pelling action.

Between the wings B, upon each 31de of the_

car, a pair of wings E are mounted to rotate
In a vertical pla,ne in any desired ‘'manner—

inner ends E2 and driven from the erank B3,

90

95
for instance, by the arms E’, swiveled at their

carried by the power-shaft B* by means of a =

supporting-standard E3, mounted on the con:.

neetln_ﬂ'-red B?, in Whlch standard the arm-is

E*.

100 .

swiveled at the upper portion, as shown: at
It will be seen that the rotation of the

crank B? will rotate the outer end of the rod -
B* in a vertical plane, and consequently the
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wing K, carried by this rod.
provided 'with flaps E°, similar to those de-
seribed in connection with the wing I3, and is
provided with a covered portion E®at the top
and open at the rear, by means of which a
pressure and propelling action is exerted 1In
the rotary downward movement of the wing.
T'his wing Ereproducesthe propeliing or driv-
ingaction of theinsector bee wingand secures
maximum of power to both propel and sus-
tain the car.

Pivotally mounted at the rear of the car a
pairof biades F are provided, which oscillate
toward and from each other and are of a
slightly-flexible character, so that in their
movement laterally of the car they reproduce
the propelling action of the tail of a fish.
These blades [Fare pivoted at I, and the rear
wings B are supported therefrom by means
of a socket F?, adapted to receive the arm C*
from the wings.

[for the purpose of independently driving
car in tarning the same the driving-shaft
3* may be formed in two parts connected by
a collar G, slidably mounted, so as to engage
@4 projection G upon each of the parts or to
heshifted freeof said projection on either one
of the parts, leaving the remaining part to be
driven from any suirable power device con-
nected to the driving-pulley G*® npon the col-
lar G. |

T'he balloon before mentioned is composed
of a series of sections I, which are closed in-
dependently of each other and form the seg-
ments of a complete circle substantially V-
shaped 1n vertical section, as shown in Fig.
5. 'This form presents an edge 11’, which will
offer the least possible resistance to the move-
ment of the balloon through the air. This
balloon is supported by means of a stack H?,
communicating with any desired source of
heated air or gas, and each of the compart-
ments Il of the balloon communicates with
the stack at its upper portion by an inlet 5

for the heated air and an outlet H*Y at its |

lower portion for the cool air expelled from
the balloon by the entrance of the heated air.
T'his cool air is displaced by the heated air
entering the balloon, and thus carried down-
ward and heated for the purpose of supply-
ing the buoyant expansion necessary for lift-
ing the car. The upper portion of the stack

- 18 provided with an opening H?9, closed by a
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governing-valve H° carried upon a stem I7,
so that by opening this valve the heated air
is permitted to escape from the balloon and
the descent of the car permitted.

In the operation of the invention it will be
seen that the rotation of the driving-shaft 13¢
produces a simultaneous oscillation of the
wings B and blades F and an oscillation in
the opposite direction of the lower wings D
and the rotation of the wings K, thus provid-
Iing the simultaneous driving action for three
separate devices reproducing, respectively,

702,120

This wing is | aninsect, such as a bee. In the continued ro-

tation of the erank-shaft the wings B return
to theirinitial position, and the wings D’ pro-
duce a continuous propelling action in alter-
nation therewith. It will also be observed
that the construction of slats upon the wings
provides for the least possible resistance to
the forward movement thereof and also the
formation of the balloon materially assists in
this regard. The disposition of the several
propelling means in thelr relation to each
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other prodaces a driving action at both the

front and rear of the car, and by the dispo-
sition of the blades at the rear the moving
body of air at that pointis utilized as an ad-
ditional driving action. HKurthermore, the
wings K, mounted torotatein a vertical plane,
actagainstthe moving bodyof air between the
forward and rear wings B, thus securing the
desired resistance of air to propel and assist
in raising the car. The wings K travel in a
rotary path and vertical plane, so that the
slats thereof open during the vertical move-
ment upward and offer much less resistance

to the air than in the downward movement

when the slats are closed and, with the part
K’ exert a propelling action. The blades If,
which are pivoted to the opposite sides at the
end of the ship and are of slightly-flexible
character, move toward and from each other.

The movement toward each other and apart.

produces the sculling action of a fish’s tail,
which in part is due to the flexible charactoer
of the blade. The heated air passing upward
in the stack enters the upper openings into

the balloon-section and forces outward the

cooler air, which forms a natural channel
downward to the heating means, so that while

a partition might be used it is not absolutely

11¢Ccessary.

It will be obvious that changes may be

made 1n the detalls of construction and con-
iguration without departing from the spirit
of the invention as defined by the appended
claims. |

Having described my invention and set
forth its merits, what I claim, and desire to
secure by Letters PPatent, is— | |

1. Inan air-ship, a car, oscillating wings se-

~cured to the sides thereof in different hori-

zontal planes, and means for moving said
wings in parallel horizontal planes and alter-
natelyin opposite directions; subvstantially as
specified. |

2. Inanair-ship, a car, oscillating wings se-
cuared to the sides thereof in different hori-
zontal planes, means for moving said wings
in parallel horizontal planes and alternately
In opposite directions, and wings pivotally
mounted at one end to rotate in a vertical
plane at each side of said car; substantially
as specified.

3. Inanair-ship, a car, oscillating wings se-
cured to the sides thereof in different hori-
zontal planes, means for moving said wings
in parallel horizontal planes and alternately

the propelling movementof a bird, a fish, and | in opposite directions, wings pivotally mount-
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ed at one ond to rotate in a Vertlcel plane at |

each side of said car, and blades at the rear

of the car connected to oscillate laterally to-

ward and from each other in unison with

sald oscillating wings; substa,ntla,lly as spee1--

fied. | -
4. Inan mr-shlp a car, oselllatmcr wings se-
cured to the sides thereof in different hori-
zontal planes, means for moving said wings
in parallel horizontal planes and alternately

in opposite directions, wings pivotally mount-

ed at one end to rotate in a vertical plane at

- each side of said car, blades at the rear of

15

blades and operating them sunultaneously,_

20

25

30

the car adapted to oscillate- laterally toward

and from each other, a balloon for support-
1ng sald car, and driving means at each side

of the car for connecting said wings and

substantially as specified.
5. In an air-ship,-a car, oscillating wings

mounted in a vertical plene atb onpomte sides’
thereof and at.the front and rear, a driving-
- shaft and connections for.
wings in unison, oscillating wingsin the same

operetmtr sald

vertical plane as said ﬁrst-mentloned wings
and in a different horizontal plane, and means

for oscillating said wings alternately.in op-
- posite dlrectlons tothe ﬁret mentioned wings;

substantially as specified.

6. In an air-ship, a car, oscillating wmgs'

mounted in a vertical plane ab opposﬂse sides

thereof and at the front and rear, a driving-

~ shaft and connections for operating said

35
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wings in unison, oscillating wingsin the same
Vertlca,l plane as said ﬁret—mentwned wings,

and in adifferent horizontal plane, means for

oscillating said wings alternately in opposite

| dlrectlons to the first-mentioned wings, a ro-
tating wing having an arm swiveled at one
end to sald car, a.nd a crank-arm from said
driving-shaft conneeted to said rotating wing
for actua,tmg the same in a veltlcal plene, |
| alternately in opposwe directions, a stenderd

- substantially as specified.

45

7. Inan air-ship, a car, a rotary DI‘Opelhnn-_ |
| arm, a rotating wing having a swiveled sup-

wing swiveled thereto at one end and pro-

vided with overiapping slats, a solid top sec-

tion to said wing, and means beyond its

+ swiveled connection for rotating said wingin

50

2 vertical plane; substantially as specified.
3. In an-air-ship, a circular balloon formed

of a series of segmental sections disposed
- with their edges together and means for in-
" troducing buoyent fluid into said sections;

substentlally as specified. N
9. In an air-ship, a balloon, a filling-stack
for supportmﬂ' the same ha,vmﬂ' iniet and out-

- let openings communicating Wlt-]il said bal-
loon in different planes, and a valve at the |

'60

‘upper end of said stack; substentlelly a8
speclﬁed -

:

10. Inanair-ship,a cu'euler balloon formed

‘of a series of sections substantially V-shaped
in vertical section, disposed with'their edges
together and a ﬁlhng-stack ‘having openings-
commumcetmg w1th eech sectlon substan-‘ |

tially as specified.

11. In an air-ship, a car, a supportmﬂ ba,l-_”;;

| Joon therefor, mdependent wings disposed in
-a, vertical plane at each end of sa1d car on op-
posite sides thereof, a driving-shaft provided

with a crank-arm, a pivoted lever upon said
car, a eonnectwn between said c¢rank-arm,

lever, and one set of said ngs and a con-”
‘nection between the 0pp031te end of said le-

ver and another set of said wings to oscillate

subetentmlly as specified.

7¢

the wings alternately in opposate dlI'eOtIOHS,_'.

12. In an air-ship, a car, a support1n0'-ba.1- R

loon therefor 1ndependent wings disposed in

a vertical plene at each end of said car on'op- 8o

posite sides thereof, a driving-shaft provided

‘with a crenk—arm, a pivoted lever upon said
car, a connection between 'said crenk-erm,ﬁ ﬂ

lever and one set of said wings, a connection

between the 0ppos1te end of said lever and an-
other set of said wings to oscillate the wings

alternately in opposite directions, a stra,nderd

carried by the connection from said crank-
arm, a rotating wing ha,vmn' a swweled sap-

port upon seld Stendard and a swiveled con-

90

nection at its inner end to the car, and a top’ii_f

ﬁed

13. In an air- Shlp, a car, a supportmﬂ'-bal-_'_
loon therefor, mdependent wings disposed in

a vertical plane at each end of seld car on op-

poelte sides thereof, a driving-shaft prowded |

section to said wing; eubstantmlly as speci-

95

with a crank-arm; a pivoted Tever upon said

car, a eonnecmon between said crank-arm,
-lever and one set of said wings, a connection
between the opposme end of said lever and an-

other set of said wings fo oscillate the wings

100

carried by the connection from said crank-,

105

port upon said stenderd and a swweled con-

the rear of ‘said ear and adepted to move to-

ward and from each other in the movement

of the wings, a rudder for gu1d1ng sald car,

‘and means for driving the wings and bladee
upon either side of the car 1ndependent1y of
‘the other side; substantially as specified.

In testimony whereof I affix my SIgnetu re

in presence of two witnesses.

HARVEY B. VAN VOORHIS

Witnesses:
| ALFRED T. GAGE
APPLETON P. CLARK
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nection at its inner end to the car, a top sec-
tion to said wing, opposite blades pivoted at. =
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