A. BOERNER.

AIRSHIP, -
APPLICATION FILED APR. 21, 1914. RENEWED 0CT. 5, 1915,

1,160,095. Patented Nov. 9, 1915,

Fig. .

it esses:
&, & dweit, Clroe Forenmen

G Tl 2=



[
(V08

35

45

[i1H]

nates, the loss of gas by <hm<:es

UNITED STATES

PATENT

ARNG BOERNER, O0F PARIS, FRANCE
AIREHIP.
1.180.005. . Specification of Letters Patent. Patented Kov. 3, 1915, .

Application fled April 21, 1814,

1o «ll whom ¢ may concern:

Be it known that L Axxo BoRRXNER, & sub-
ject of the Empire of Germany, residing at
Paris, Seine, France, 122 Avenue de la Ré-
publu ue, have invented certain new and
useful Impm\ ements in Al irships, of which
the following is a full, clear, and exact de-
seription,

The present system employs primarily, in
air-ship navigation, three gases confined in
three chambers for the purpese of seat l?‘IDO
buoyancy, safety and ballast control. As an
example, nvdunwn may he used for the
“lifting gus,” as “insulating gas” nitrogen
may be wed and for the pmposn of the
pl'ldﬁlc‘\] ntih/,atmn of said lifting gus, an
air-chamber is used whose capacity depends
on the height of ascent which is had i view.
With these means, by the use of the propul-

sive force for vertical steering, for the pur-

of the
origi-
atnios-
pheric prossure : and variations in the atmos-
pherie temperature are avoide (I. also the use
(>f ballast becomes superfinons. By the pres-
ent air-ship system, longitudinal and trans-
verse single balloons hol ling ditferent L:(m%
are mmmnlv provided, under cover 01

pose of eqnah/mo the disturbance
balance, from whatever eatise this

in

common envelop.  The Tongitudinal row
are sepavated into sections, so that the three
transverse balloons form one section.  The

individual balloons ave anang’ed i quad-
rangulay form in order to avoid the inter-
medinte spaces which occar, as such, in cy-
Lindrical balloons. and are bound together at
their angles. by cords or rings and bolis, so
that the wholé ballooa k\bt“m appears as u
unitary body. :

In the deawing herewith Figure |
(iiug’l'zizmnsfie end clevation of my
tion, pavtly broken away. Fig. 2 isa
view but Dbroken away on different lines
from what is done in Fig. 1. Fig. 3 1s o
diagrammatic view and shows a modifica-
tion of thoe balleon syotem shown in Figs. 1

N ?‘\ Hi
nven-
m

i
stmilar

cand 2. )
“* The distribution of the three gas

s in this
balloon system takes pldu as foi iow-s' The
central row or series, A is hH"d with me
lifting gas, hvdmwen for uampze and the
bailoons attached to me right and lefi, are

provided with double covers. The b w or
inner cover is somewhat larger f;'h:m_ the
outer cover, so that the strain on the mate-
rial is avoided.

-ex?ial Wo. 833.389.

Renewed Qetober 5, 1518, Herial IWo. 54,2587,

In the longitudinal direction, the ivner .
cover is fastened to the outer cover for u
breadth of five centimeters, and ga%—ugnt-
so that the outer cover is divided into iwo
chambers, A? and L. The inner cover forms
in itself the chamber B, which is connscted
to the chamber B2 o

From whatever cause the balloon gas is
expanded, it, is-to be borne in mind thai} the
dmmbe rs B*and A’ remain constant in vol-
ume. All the chambers A ave connected to
A? by a system of tubes or pipes., Chamber
C, is furnished with a safety valve, through
which the volume of gas in chamber C, can yq
escape. DBy attaching this chamber to_the
fans or pumps, the volume is restored to
the nor m.xl, according to well known ‘mevh-
ods. 1T the three b‘ulooa ﬁ“nse., ave einauded
then the excess of volunie of the chamber A% y5
is foreed automatically m's;)vni‘mecubl"mto
lmmbd" \‘2 By the overflow from cham-

er B¥into B, wnd by the yielding f)i f?tm
m‘uis of t! > material, the chamber
L\mma air, wiil lose its cor tents, wi
the volume of the gas is 1?06.11('0(1'
stanee, by cooling, will again enter |
the valves, as seen in Figs. 1 and o

fig. 8 shows a-balloon system without the
three-row svstem: then the distril hution of ¢
ans 1s s follows:—Chamber 1, contains the
"‘i'['tingz—;:us?” hvdmﬂen (‘Immbﬂm 2,3, 8and
7, contaimn tl\.e msuimmw gis n‘mm‘l ‘
chambers -+ and 5, contein 11' to balancs
agninsg thv gas. It is cleavly evident that so
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lmm as (lmnbcxs C are m)x en ﬂgta’ that

bez‘s \\'im-h mnt xin .x\'{'u'){:eu are filis
607 of the total balloon \(,mme’ t
faining nitrogen with 18% of ¢ um
wme ot the balleon, and the wu'
with 25%, total 100. With this
the balloon has a h*ifm‘ of

..‘.4

3000 meters, wit hfmf‘ loss , 150
losses of the up-drive op ¢ tendency,
through nitrogen are re(!wm to nbout 171

it dbm 1.)00 liters of rising gas are
through the material of the alloon por hug-
dred square weters, in 24 hours then t mm 1G5

L}H‘
401'

pi{’%f’ﬂu S‘J’SuQYﬂ is
ers ot HS;HC
chamber

ot vp(‘l"uja
about i ’z.*es
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s¢ that instead of 1560
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will escape, for the nitrogen chambers will
be saturated with no more than 5% of hy-
drogen, so the 300 liters contain only 5% of
rising gas, for nitrogen does not come as
such into consideration. The loss of updrive
is also 5% of 800—15 liters over against
1500 in a single gas chamber.

The insulating gas diminishes the loss of

updrive during the travel of the air ship
very substantially, and has the great advan-
tage of avoiding the risk of explosions. If
the cover is damaged by fire, nitrogen flows

out, which immediately extinguishes the

flame. Hydrogen can explode only when
oxygen is present at the same time: and as
the nitrogen prevents the approach of the
air to the hydrogen, there is wanting a base
for the explosion. o

The filling of the balloon with 3 gases has
the advantage in working together with the
direct application of the propulsive force to
vertical steering, that gas losses and the use

-of ballast, by temperature variations for ex-

ample, can be avoided.

The 3 chamber system, as such, is a non- -

rigid balloon system, which, it is true, rises
and falls to the elastic height with constant
weight, but only through variations of at-

. mospheric pressure, without the use of bal-
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last, or gas logs. With variations of tem-

perature the application of the forward-
driving force to the equalization of the dis-

- turbance of balance (equal weight) is neces-
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sary. There occurs also in this case a double
action in the whole of the balloon. If, for

‘example, the air ship meets a stream of cold

alr, it will momentarily obtain an excess of
updrive: the consequence is a sudden ascent
so far as the elastic height, until this excess

is destroyed by loss of gas: the second re-

action follows, for the temperature of the
gas falls in accordance with the temperature
of the stream of cold air, and accordingly

“preduces a diminution .of updrive, which

45"

must be equalized by the use of ballast.
~Both reactions are only disadvantagec: .
on account of the difference of time in which

they oceur, for, in reality they neutralize
each other. Tor as in the first reaction the
gas is irrevocably lost, the second reaction
requires the equivalent in loss of ballast. If
now we destroy, in this case, the foregoing
excess of updrive, of the first reaction, by
dynamical force, while applying the for-
ward driving force, by suitable means for
the updrive and forward drive, we are in a
position to avoid the consequences ‘of the
first reaction, (in this case loss of gas).
This is only necessary up to the time when
the gas is cooled; for instance in the case
where the application of dynamical foree
is necessary for the ascent. ¥or the balance
is reéstablished by the fact that the excess of
updrive caused by the atmosphere cooling, is
compensated by a corresponding cooling of
the balloon gases which causes an equally
great diminution of updrive. So, neither
the harmful consequences of the first reac-
tion (loss of gas), nor those of the second
reaction, (use of ballast) have any influence.
A further advantage 1s of importance, the
subdivision of the balloon system into sec-
tions, by which it is possible to bring about
the balance (equality of weight) of the hori-
zontal position by-displacement of* gas.
What I claim and desire-to secure, is—
In an air ship system employing gases of
different kinds, central compartments con-
taining lifting gas, ballonnets at each side

‘thereof and connected therewith, outside
gas,’

compartments containing insulating.
surrounding at the top and sides said lifting
gas compartments and ballonnets, ballast
compartments adjoining the inner side walls
of the insulating compartments, flexible bal-
lonnets communicating with the insulat-
ing' compartments and forming gas tight
partitions between the said ballast compart-

ments and the lifting gas ballonnets.

In testimony whereof I affix my signature.
: ARNO BOERNER.
In the presence of— '
-W. Boxgrt, :
Cuas. P. Pressuy.
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