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Lo adl whond 6 moy concern:

Be it known that T, Hrrasasy Navrz, of
Bitterfeld, Germany, a subject of the King
of Prossia, and whose post-oflice address s
12 Kirchstrasse, Bitterfeld, Kingdom of
Prussin, German Empire, have invented new
and u=efil Tmprovetents in the Reinforee-
ent of the Supporting-Bodies or Envelops
of Airships, of which the following s n
spieeificution, :

-

This invention relates (to the reisforee-

ment of the gas containing envelops or sup-
portinge bodies of airships and has for its ah-
ject to prevent sneh bodies becoming de-
formed by strengthening them transversely.

It is well known that considerable difli
eulty exists in paking the averhonging ends
of airships retain their preper shape, as
under the influence of the variows internal
prossnres, ey Lave o aarked fendeaey o
asnne aoetrve. Jvssaming, as Is usual, thad
the ends are hollow bodies which are expered
to hending stresses by their huovaney. it fol-
lows (rom the aceepted theory of NI
that the cireumferential surface of the:
Bodis is exposed to three stresses 4. o ten-
cional stiess, lengthwise of the ship: len-
Gonal stress across the ship, and thrust.
it will fuother be found that the thrust,
more éxpecially in the case of non-vigid air-
<hips, evercises the greatest influence on the
deformation of the supporting hody.

The dingram of stresses changes for each
pressure in the halloon, but at a given pres-
sirve follows a certain law which can he de-
termined. By ascertaining the value of the
cresses at every point of the circamferential
sivface and by finding the so-ealled main di-
veetiong nd by dimwing then over the whole

anrlnee Jinies  continuously  occupying  the

above mentioded s main directions ai the
points ai whicly they interseet, there will he
produced  the well known trajectories of

“resens, First the euive of buoyaney wad

the curte of weight are coustructed anil the”

curve of differences is then derived from
thowe. This curve when infegiated renders
the cnroe of transverse stress amd the dafter
by integration gives the curve ol moments.

Cinie assumes Lhat the batloon has a corbitin g
Do dend ata meht angle to the same and are

pressurve and then finds that the transyverse
fongitudinal stresses have a certain value.
The {ransverse stressex in these ave
Mienced to a eertain extent by the eirve of

ditteretees and the longitudinal stresses are !

in- .
Aot the weieht of the var o,

L iain divections ave therehy altered,

influenced by the curve of moments. The
curve of transverse stresses finally gives the
ihrnst. One then knows what value the
{three stresses (fongitndinal, fransverse and
thrust) have at every point of the Ialloon,
and aceerding to the known laws of me-
chanies then determines the “main-direc-
tions.”  After this has been done for a suffi-
cient number of points on the envelop, and
Dotween these curves other ones assimilated
to the firgt hove been drawn, one finally ob-
tains the {rajectories, These teajectories
cliauge their directions with changes in the
pressure in (e balloon, because the trajec-
tories a5 sei forth ahove ave subject to the
Tongitndinal and (ransverse stresses as well
as o the thrust, Therefores when the pres-
sure is changed, the longitudinal and trans-
vorse stresses ol-¢ change, while the thrust
remains constoni, being anly suhjeet to the
curve of buovaney and of weight,  As the
the tra-
foelories of stresses also change. 1t 15
nender of experience what pressure is the
most advantageous for a balloon to he hmit,
and the number of bands and their distances
from cach other ean merely be chosen from
practical observation. These trajectories of
stresses will show  the diveetion of  the
greatest stress and conseguently also the dig
rection of the greatest deformation,  Based
on these constderations the present inven-
tion cousists inproviding the balloon or
supporting body with strengthening mem-
hers or in the form of hands or bars ex-
tending in the direction of the said trajee-
{ories of stresses and Tn that way preventing
any deformation in the shape of the envelop,

Figure L s a dingranmatic side elevadion
of a balloon, and Fig. 2 s a detail iHuostrat-
ing the tubulay easings fixed to the envelop
andd containing Joosely  guided adjustable
hands.

Fig. 1 illustrates an aivship, the =npport-
ing body of which has overhanging cnds,
In this construetion the halloon or sup-
porting body ¢ has hands & extending i the
divection of stress frajectories of the trans-
verse directions, while vhe dines of The siress
frajectories for the fongitudinad direction

col <hown in the deawing, o 15 the helt or
heom to which are siepended hoth (he bands
I the fabrie

el were to be nerede inosuel manmer thad
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the direction of its threads coincided with |

the trajeclories, the deformation would not
be done away with to a sufficient extent, as
the fabric would still retain vreater ex-
pansion in the direction of trajectory than
i the other directions. But when a certain
superfluous component in this dirvection is
taken up by a separate part, the deforma-
tion of the supporting body can be given
such a dirvection that in case of un expansion,
it would be converted into g regular body
. e., one which shows complete symmetry
with respect to a main axis, and for that
reason are used the separute supporting
bands & which extend in the direction of
the trajectories of stresees.

Fig. 2 shows a convenient example of a

connection of the said separate supporting
bands with the envelop of {he supporting -

Lody for so called: “non-rigid?” ships. In
this figure ¢ is a tubular casing connected to
the envelop of the Lalloon in the direetion
of the trajectories and within this tubular
asing is loosely inserted the hand b which
constitutes a supporting band. According
as the length of the band is adjusted, the
body will be more or less restricted in the
dircetion of the (rajectories, so that by this
longitudinal adjustment it is possible to
hring about the action described to the de-
sired extent.

As in ease of the so-called rigid air-ships
the frame-work of the supporting hoedy is
exposed to stresses in the same way as’the
casing of non-rigid ships, since in case of

1,100,782

rigid ships thers is also a civeumferential
surface constituted by a flat figure, which
is exposed to the similar strains, the inven-
tion can be equally” advantageously applied
m this case also.

What I do claim as my invention, and de-
sire to secure Ly Letiers Patent of the
United States, is:—

1. In a transverse reinforcement for the
supporting bodies of airships, the combina-
tion of a supporting body with a load sup-
porting belt and transverse bands extendine
from said load supporting belt around saic
supporling body m curves corresponding
with the direction of the trajectories of
stresses, for reinforcing said supporting
body. .

2. In a traMkverse reinforcement for the
supporting bodies of airships, the combina-
tion of a supporting body with a load sup-
porting belt secured thereto, adjustable
transverse bands secured to said Joad sup-
porting belt and extending around said sup-
porting body in curves corresponding with
the trajectories of stresses, for reinforcing
said supporting body and means for guiding
the transverse bands loosely on the envelcp
of the supporting body.

In testimony whereof T have hereunto set
my hand in presence of two subscribing wit-
nesses, '

HERMANN NAATZ.

Witnesses:

Fevix DINGLINGER,
Groree: Hensporr,
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