
H, NAATZ, 
INFOROEMENT OF THE SUPPORTING BODIES OR ENVELops of Assis. 

APPLICATION FILED APR. 29, 1913. 

1,100,762, Patented June 23, 1914. 
  



0 

5 

20 

2 5 

30 

3 

40 

5 

"“"“"“Moranitiatinidhimasamawasses 

UNITED STATES PATENT OFFICE. 
HERMANN NAATZ, OF BITTERFELD, GERMANY. ASSIGNOR TO LUFT-FAHRZEUG 

GESELLSCHAFT M. B. H., OE BERLIN, GERMANY. 

REINFORCEMENT OF THE SUPPORTING-BODES OR ENVELOPS OF AIRSHIPS. 

1,100,62. Specification of Letters Patent, at ented June 23, 1914. 
Application filed April 29, 1913. Serial No. 764,391. 

To ?till thout it m ( / ?o term 
Be it kilow in that I, II Fly A N N N A \ta, of 

3 it erfeld, Germany, a slie c't ()f the King 
of Irissia, and whose post-silice address is 
12 is irthstrasse. Bitterfeld, Kinyrd in of 
l'rt'ssia, German Empire, have ill vented new 
and is ' ' In rveients in the Reinfort''- 

it of the Sporting-li dies (ii Five is 
irships, of Wiich the following is a 

secticati in. 
This it venti in eates to the reinforce 
cit of the gas containing el vel's or slip 
rting it clies (; fairships and has for its (l- 

ject to revent still lilies coiliig (le 
fornie A strengthening then transversely. 

It is well known at 'i side: ble i?li 
(if v exists in making the veri:) isging els 
of airships retain their preper shape, as 
inter tie i ?ite ('e of the vario: it it ('i'i: 
ressiti'i's, they live a farked tell eity to 

issin ( : ('t it's e. \ssining, is is listial. I: 
lie ends are cl law lodies which a 'c' expose 

t lettig stresses by their binov: V. it fl 
l, W S (1 t!, accepted theory of sir; it is 
t; t t ( 'i', 'ferential surface of ('is' 
lock's is exposed to three stresses ... ', ten 
sional st'ss, lengthwise of the ship; tell 
si: stress across the ship, it ind thrist. 
it will f, ther be folind that the thrust, 
(ie secially in the case of in-rigri air 

slits, exercises the greatest influen'e on the 
tie formation of the stipporting lody. 

'tic (iiga if stresses ('haiges for 'il (i. 
ressire it the alloon, it at a rive it's- 

site follows, a certain law which can be cle 
terties. By : "certaining the valie of the 

re-ses at every point of the 'ire it ferintial 
Sir face at y finding the so-callet ini:ii (i- 
sect it is a ly di'awing then over the whole 
s: 'act lies continottsly ('' 'ing the 

e i (tioned main directions at the 
its at whicly they interset, there will be 

r it ('el (he well know trajectories of 
st 'e's s. First the 11've (if bicy: ny X, id 
the erve of weight are constructed antil the 
'' \ is of title:oices is then derived fro) in 
thi - . This 'rve \le if giated rentle's 
t} - ''w of tra is verse stress a : " : te' 

integratics gives the curve if ill efits. 
(31; assumes that the paio) in has a 'c' tail 
ressire and then finds that the transvers: 
1:gitudinal stresses have a certain value. 
ie transverse st 't'sses in these : 'e' in 

fenced to a certain exttitly tic' ('I've () 
it re. 'es and the 111; it it stresses are 

influenced by the curve of nonents. The 
("I've of transverse sti'ess's finally gives the 
tlist. ()ne then knows what valie the 
tree stresses (t;igit it final, transverse and 
thrist) have at every point of the ilioo, 
and a 'cording it the known laws of ine 
chani's then eterinines the “main-(lirect 
tions. After this has been done for a stifli 
cient i) triber of points on the envelo), aid 
between these 'tives other ones assimilatel 
to the first have been ir'awn, one finally ol)- 
f: is the traject lies. These traject tries 
lage their directions with changes in the 
less it'e is tie all in, let'aise the trajec 

tries as Sei f i'th a love are sitect to the 
ligit it it a transverse stresses as well 
as its thrist. Therefore, when the pres 
stre is langi, the logit clina and trans 
ve's stresses ill- ch: Ige, while the thrust 
''nai is clist: it, eig y siljeet to the 
(i \e of lily: It's at of weight. As the 
iii (ii'''tions are thereby altered, the ra 
: ' ()ies of stresses als) chain re. It is a 
'it ('r f : Nerience what pressure is the 

ios f : \ait; sect is for a h; oon to be it, 
a to the iller ); its aid their listances 
from each other can merely be 'hose fron 
practical observation. These traject ories of 
stresses will is w the irection of the 
greatest stress and consectently also the is 
letti: ) of the greatest le for nation. I3;ase 
in these 'inside 'at it is the resent inven 
till 'ot sists in irov iii is tie balloon or 
st irting body with strengthenig nem 
le's or it the fort of lands or bars ex 
telling in the lirection of tie sail traje'. 
tiries () st'ss's til it that way reve it i? 
: A cle formatic is the sale of the envel). 

ligi'e 1 is ; it granitatic sile elev: it 
of a bali ( , ; Fig. 2 is a tetail it list' t 
ing the tiltila' ('; sings fixel to the envel 
:ant containing to sely sticed a listle 
l:ais. 

Fig. 1 it list rates an airshi, this sort - 
ir botty of will has overhansring els. 

this 'ostruction the . ( ) or si 
it it g ) v ( ; Sl: ) is 7, c \, 'it in it the 

(ii 'it in of st'ss fr; it''t lies is ': is 
'se (irections, while i' it it's siress 

{ ai: 'tories for the (; rit (ii): 'e' is 
it it it a ris rit, it ille sale ; it : 'e 

i: i = t w in it i t . . .'; vyi). is the ell. ' 
it to will resi?, elect looth the l; its; 
f, ; ; ; ; } t e \\ j}: . . ?t. If t t fairie 
ii - w (''' ( , ) (' , it still later tui 
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the direction of its threads coincided with 
the ti’ajectories, tie de forulation would not 
be done away with to a sufficient extent, as 
the falori' would still retain greater ex 
pansion in the direction of trajectory than 
in the other directions. But when a certain 
superfluous component in this direction is 
taken up by a separate part, the deforma 
tion of the supporting body can be given 
such a direction that in case of an expansion, 
it would be converted into a regular body 
i. e., one which shows complete symmetry 
with respect to a main axis, and for that 
reason are used the separate supporting 
bands b which extend in the direction of 
the trajectories of stresses. 

Fig. 2 shows a convenient example of a 
connection of the said separate supporting 
lands with the envelop of the supporting 
body for so called: “tion-rigid’ ships. In 
this figure e is a tubular casing connected to 
the envelop of the alloon in the direction 
of the trajectories and within this tubular 
'asing is loosely inserted the band l which 
constitutes a supporting band. According 
as the length of the band is adjusted, the 
body will be in re or less restricted in the 
direction of the trajectories, so that by this 
longitudiinal a lustment it is possible to 
ring about the action described to the de 

sirel extent. 
As in case of the so-called rigid air-ships 

the frane-work of the supporting body is 
exposed to stresses in the same way as the 
casing of non-rigid ships, since in case of 

1,100,762 

rigid ships there is also a circumferential 
surface constituted loy a flat figure, which 
is exposed to the similar strains, the inven 
tion can be equally advantageously applied 
in this case also. 
What I do claim as my invention, and de 

sire to secure by Letters 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 stap 
porting belt and transverse bands extending 
from said load supporting belt around saic 
supporting body in curves corresponding 
with the direction of the trajectories of 
stresses, for reinforcing said supporting body. 

2. In a transverse 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 load sup 
porting belt and extending around said sub 
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 envelop of the supporting bidy. 

In testimony whereof I have hereunto set 
my hand in presence of two subscribing wit- 65 inesses. 

HERMANN NAATZ. 
Witnesses: 

FELIX DINGLINGER, 
GEORGE HEIN sDoFF. 
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