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ccapacity of the balloon, as will be
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ances project upwardly and outwardly at
reverse oblique angles to a horizontal line
extending transversely through the center of
the bdg, and ave disposed wholly above the
horizontal center of the bag and in similer
positions on opposite sides thereof.

RKach of the said fing or protuberances
consists of o substantially seroll-shaped or
involute tubular body or protuberance 6
which s connected at its forward end with
ihe side of the bag at a point about in line
with the forward part of the tapefed. tall
portion, and thence extends inwardly and
rearwardly on a spiral line and has its reay
end curved inwardly and forwardly and
connected with the extremity of the tail pov-
{ion, thus spacing the tubular body from the
tail portion between 1its sxtremities. Oc-
cupylng this space between each tubular’
body and the tail portion of the bag is 2
vane or web 7, which coSperates with the
tubular portion to form an sevofoll, giving
aufficient wind surface to establish = de-
Gred amount of resistance for a stabilizing
action and a proper wmount of lifting ef-
foct to assist sustension. Tt will be obvious
that by the described construction of the
stabilizers or protuberances the tendency of
the bag to plunge vertically, move laterally
or to roll will be resisted 1 a reliable and
effective raanner, thus insuring a maximam
degree of stability.

In practice, a greater or lesser number
of the protuberances than the n umber shown
may be employed, it being essential, how-
ever, to employ at least two of such pro-
tuberances, suitably arranged to prevent

side drift, volling or plunging of the gas .

bag. By the use of
ance 5, which serves

the vertical protuber-
the function of a verti-
cal fin or rudder vane, lateral deflection or
side drift is prevented, while the upper in-
clined fins 5 serve to prevent rolling, pluug-
ing or other deflections of the gas bag from
a stable position even under the pressures of
high winds, thus insuring steadiness of the
balloon in all kinds of weather and at dif-
forent altitudes. It will be observed that
the upper inclined protuberances serve, with
their webs or fins, to provide lifting surfaces,
thus increasing the lifting and sustaining
; readily
undersfood. Owing to the great stability
of the balloon due to the described stabiliz-
ing construction, the use of dangerous and
objectionable tail appendages 1s avoided,
and smaller and lighter mooring and towing
cables may be employed, and the balloon
lannched and landed with much greater ease
and facility. :
In practice, the tubular protubera

" S
0es o

may communicate With the gas conkaining

space of the bag 1, or with a ballonet ov
air containing space, s¢ that they may be
kept distended for an cbvious purpose.

VWhen filled with air the protuberances will
provide aerofoil gurfaces of adeguate area
io catch and utilize the force of the wind
as a lfting agent, and when flled with hy-
drogen or other gas lighter than air the ‘pro-
tuberances will produce an additional Bt
ing force equal to the sum of the wind plus
the 1ifting force of the gas. Bracing ele-
ments § connect the curved ends of the pro-
tuberances 5, and these bracing elernents
y be in the form of connecting tubes, to
allow air or gas to flow from one protuber-
ance to the other, and thus keep the pressures
therein eqnalized. IEf desived, the webs
may also be hollow and form recepiacies
communicating with the bag protuber-
ances, or both, for the supply of aly Or gas
thereto to increase the ares of the stabiliz-
ing surfaces ss a whole.

A material and important advantage of
my improved stabilizing construction, in
addition to dispensing with trailing tail ap-

-3

pendages, is that the stabilizing oleraents,
while performing tie desivable fonctions
set forth, lie within a space not greater than
the taajor diameter of the gas bag, thus se-

curing great compactness and allowing the

balloon to be stored and {ransported with

great convenience and facility.

Having thus described my invention, I
elati: : '

1. A balloon comprising & &

Jod with one or more hollow inflatable in-
volute stabilizing protuberances upon the
tail portion thereof. S

9 A balloon comprising w ciger-shaped
gas bag provided with one or more hollow
inflatable, scroll-shaped stabilizing protu
berances upon the tapered tail portion
thereot. :

3. A balloon comprising a gasbag provided
with one or more hollow inflatable, spirally
disposed involute protuberances upon the
(ail portion thereof. ,

4. 4 balloon comprising a g8s bag pro-
vided with a plurality of hollew inftatable
involute protuberances upon the tail por-
tion thereof, said protubsrantes  bolng
grouped about said tail poition.

5. A
vided with a tapered tail pogtion and a plo-
rulity of equidistantly spaced hollow inflata-
Lie ~ involute stabilizing protuberances
grouped about the said taper d tail portion
thereof. »

1
.

6. A balloon comprising a ges bag pro-

vided with a plurality of seroli-shaped pro-
tubsrances upon the tail portion thereof,
and webs bounded by said pretuberances
and disposed between the bag snd portions
of the protuberances.

7. A balloon comprising 2
ing a tapereq tail portion, &
ble scroll-shaped protubera
{ail portien snd a relatively

@S bag hav-
subular infiata-
nes upon said
flat web bound-

o gas beg pro--
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ed by said pmﬁubwame and disposed be-
L'Wh en the same and the bag.

8.4 balloon cemprising a gas bag hav-
ing an annular series of p]'otabemmeb upon
ihe tail portion therect, each of said pro-
berances ce’nprlml ng a seroll-shaped tubu-

ar body and w s bounded } oy said protu-

erances and dispo Sed between the same and
he uu&v, .

9. A balloon comprising a tapered body
ha\.‘ing seroll-shaped protuberances upon the

tail poxtian thereof, such protuberance com
prising a tubular boig in f‘ommunlcdtlolr
with the bag 2ud a web bounded by said tu-
bular body and disposed between the same
and the oug, said protuberances being in
communication with each other.

10. A balloon comprising a gas bag hax
ing a t“pe\“ed tail portion, and an an‘mlar
serles of protuberances grouped about said
tail portion, each prom?erﬂnce comprising
a scroH-shapcd tube communicating with the
bag, and a web bounded by said tube and
dispised between the same and the bag, and
conductors connecting the rear ends of said
tubes.

11. A balloon (omprmng a tapered hody

‘having seroll-shaped protuberances upon the

tail portion thereof, cach protuberance com-

“prising a tubular body. in communication

with the'bag and a web beunded by said tu-
bular body and disposed betweul the same
and the oaq

12. A bailoon comprising 2 gas bag hav-
Ing a tapered tail pmtlon and an annular
series of protuberances grouped about said
tatl portion, each protuberance comprising
i scroll-shaped tube communicating with the
bag, and a web bounded by said “tube an d
usposed between the same and the bag, and
comiprising elements connecting the rear
ends of said tubes.

i3. A Dballoon comprising a cigar-shaped

i
i

gas bag provided upon the tail portion
thereof with seroll- Chwped pz‘oiube“‘mcek.
each protuberance comprising a spirally ar

ranged invelute tubular body in commu-

nication with the bag, and a WGb bounded by

said tubular body and d
same and the bag.
14, A balloon comprising o cigar-shaped
gas bag provided upon tlie tail por tion
thereof with series of protuberances
gl‘ouped about sald tail portion, each pro-
tuberance comprising a '
mvoJutv seroll- ssmpux tube P()llliﬂﬂhl\,d‘ll!lr
with the bag, and a web bounded by said
tube and disposed hetween the saine «mu bag,
one of said protuberances being arranged
vertically in line with the oentol Cof tho b g
and the other protuberances being arranged
at an angle to the vertical on oppo@xte sicles
of ﬂm bag.
. A balloon com iprising a cigar-shaped
0‘15 bag provided upon the tapered tail por-
tion thereof with an annular series of three
protuberances grouped about said tail por-

disposed betiveen the

a

tion, each protuberance comprising a spi-
ally arranged seroll-shaped involute tubu-

Iar body communicating with the bag, and
a web bounded by s said tubular body and
disposed between ‘t,he same and the bag, one

of said plotlﬂ)u':mces being Armnov cen-
trally upon the under sldo of the fail i por-

S

tion, aund the o*her of said pmmwﬂ'"nces
arranged so as to project upwa mly and out-
w ‘v'-dlv at reverse obi'que angles to a hori-
zoutal line extending fransv sraoly Throung
the center of the ba\'r ‘

In testimony whereof T aflix my signature
In presence of two witnesses.

CHARLES

FOMRCY %

Witnesses:
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