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To all whom it may concern: :

Be it known that I, Narmanier B, WarLgs,
a citizen of the United States, residing at
New York, in the county of New York and.
State of New York, have invented certain
new and useful Improvements in Pneumati-
cally - Reinforced Casings for Aeronautic
Carriers. of which the following is a speeifi-
cation,

This invention relates to envelops or cas-
ings especially adapted for aeronautic

bodies, such as balloons, air ships or para-
chutes, though applicable to other uses.
The main purpose of my invention is to

‘provide pneumatic means of reinforcing the

casings or covering of aeronautic carriers
which will afford great rigidity and strength
when inflated, but without materially adding
to the weight of the fabric, and permitting it
to be collapsed or folded into compact form
for storage or transportation.

Various devices for stiffening the bodies
of balloons, air ships, and parachutes have
been proposed, consisting usually of a frame
or skeleton of wood, metal or other material
possessing the requisite inherent strength
and rigidity, but-these are objectionable
among other reasons on account of their
weight and bulk, difficulty in construction
and because they cannot be collapsed into
compact form. :

It has also been proposed to construct a
framework of tubes which may be inflated
and to which the covering may be attached,
or to construct the casing with double walls
which may be inflated as a whole or in sepa-
rate sections. ‘Both of these constructions re-
quire an excessive amount of gas for infla-

tion and do not afford the proper truss con-

struction which is requisite to withstand
the stresses to which aeronautic carriers are
subjected. '

I have overcome the difficulties en-
countered and the inherent defects in such
prior constructions by incorporating a multi-
cellular pneumatic "reinforcement in the
fabric of the covering or casing. I have
found that a far more rigid construction
may be obtained by sub-dividing each rein-
forcing element into a multi-cellular struc-
ture, the combined strength and resistance
to bending of the compound elément being
much greater than the same number of indi-

vidual pneumatic strands would afford.
This increased strength and rigidity of the
compound multi-cellular reinforcing ele-
ment is the resultant effect of a number of
causes which will be apparent to engineers.
Each individual pneumatic strand or com-
ponent tends to maintain its form and re-
sists lateral bending stresses, this resistance

being greater in proportion to its diameter.

than the reduction in size, or in other words,
if the reinforcing element is composed for
instance, of three pneumatic tubular
strands, each strand possesses more than
one-third the rigidity of a single tube hav-
Ing a cross-sectional area equal to that of

the entire element. Again, a greater pneu-

matic pressure may be maintained in the
multi-cellular element than could be em-
ployed in a single tubular element of the
same size with the same stress upon the ma-
terial. It is obvious therefore, that I am
enabled to obtain a far greater rigidity and
strength by employing multi-cellular rein-

forcing elements and with a smaller total

pneumatic capacity.
For the purpose of clearly disclosing my

invention, I shall refer in the following de-

scription to the accompanying drawings, in
which—Figure 1 is a diagrammatic illus-
tration of the upper portion of a parachute
provided with a multi-cellular reinforcing
element shown in section which embodies
my invention; Figs. 2 and 3 are fragmen-
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tary side elevations showing my invention .
applied to dirigible balloons; and Figs. 4, 5, .~

6 and 7 are detail views of my multi-cellular
pneumatic reinforcing element.

As previously stated, I have found that
the casing or covering for aeronautic bodies
or carriers may be reinforced most effec-
tively by incorporating the stiffening ele-
ments with the fabric as integral portions
thereof. I have also found that I can se-
cure the requisite rigidity and strength nec-
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essary to vresist the enormous stresses and

strains to which aeronautic carriers are sub-

.jected by providing reinforcing elements

constituting integral ribs, which are multi-
cellular in structure.  Each of these pneu-
matic reinforcing elements or rib members
is composed of two or more small tubes 2, 2,
formed of a suitable fabric material prefer-
ably a rubberized fabric; and these small
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tubes which are adaptéd to be .inflated. to

- constitute pneumatic strands of the ;rein-

forcing element or rib member are prefer-

~ably united where they abut'by a vulcanized
joint, so that the plurality of tubes consti-

tute an integral structure. They are then

- . attached to the fabric constituting the cov-
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- forcing elements of a plurality of longitudi-

ering or casing by being vulcanized thereto
in any suitable manner. I prefer to em-
ploy an enveloping strip of fabric 3, which
1s secured upon either longitudinal edge to
the fabric sheet 5, preferably by vulcaniza-
tion. In some cases the envelop 3, for a se-
ries of reinforcing elements may be made
from a continuous sheet of material vul-
canized to the main fabric sheet between the
ribs. s

I have previously pointed out certain of
the peculiar and great advantages which I
obtain by constructing the pneumatic rein-

nal cells of small diameter and wherein this
construction possesses far greater strength

. and rigidity than a single tube having the
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forded in planes
through two of the pneumatic strands..

same cross-sectional area as the multi-cellu-
lar element. It is to be noted also that
greater lateral rigidity and strength is af-
passing diametrically

Thus in the arrangement shown in Fig. 5,
I obtain the greatest rigidity in planes per-
pendicular to the fabric 5. In the arrange-
ment illustrated in Fig. 4, in which the three

"~ pneumatic strands are symmetrically ar-

ranged, great rigidity is atforded in the two
planes at an angle to.the fabric and which
are parallel to the inclined sides of the en-
velop 3 and also in a plane parailel with the

. fabric 5.
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When this multi-cellular reinforcing ele-
ment is applied to the casing or covering of
a parachute the multi-cellular reinforcing
element may be secured to or incorporated
with the fabric in the manner illustrated in
Fig. 1 forming an annular rib around the
base of the parachute cover or at its largest
diameter. The channels of the small tubes 2
of the pneumatic multi-cellular reinforcing
element ave connected in any suitable man-
ner, as by a flexible tube to a tank of com-

pressed non-inflammable gas which is con--

trolled by a valve, in the manner well under-
stood, so that when the aviator is to make his
descent by means of thé parachute, which is
usually carried in a bag or pocket attached

. to the aviators jacket, or-in any other suit-

able manner, the parachute will be instantly

1,364,506

pass into the multi-cellular reinforcing ele-
ment. o :

~ The fabric covering of air-ships or dirigi-
ble balloons, may be reinforced in the same
manner by means of my multi-cellular pneu-
matic reinforcing elements and these rein-
forcements may constitute ribs extending

_either longitudinally, as illustrated in Fig, 2

.or transversely as illustrated in Fig. 3.

When these multi-cellular elements are de-
flated they may be pressed down against the
fabric backing so that they are nearly flat as
illustrated in Fig. 7. The rubberized fabric
of which the cells' of my pneumatic rein-

forcing elements are formed is very thin and

flexible so that the casing may be folded and

packed away with substantially the same fa-

cility as it could be if the multi-cellular re-

inforcements were not present. ' :
I have described in detail the particular

* construction illustrated in the accompany-

ing drawings for the purpose of clearly dis-
closing an embodiment of my invention, but
it will be understood by engineers that vari-
ous changes and modifications may be made
without departing from my.invention and
that there are other ‘applications and uses
for this multi-cellular pneumatic reinforcing
element besides those which I have particu-
larly specified herein.

I claim:— ,

1. An aeronautic carrier, such as a para-
chute, comprising a fabric covering or cas-
ing, and a reinforcing element or rib united
thereto having a plurality of longitudinally
extending tubular cells incorporated into a

“multi-cellular structure having the cell

3

. opened outwardly into its distended shape as -
soon as the compressed gas is permitted to

channels continuous throughout the extent
of said element and adapted to be connected
to a source of pneumatic pressure.

2. A fabric covering material adapted for
the casings of aeronautic bodies, comprising
a rubberized fabric, and a multi-cellular
pneumatic reinforcing element secured
thereto having a plurality of tubular cells
extending longitudinally thereof through-
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out the extent of the element and adapted to .~

be inflated by connection to a source of pneu-
pneumatic pressure. :

8. A pneumatic reinforcing element for
the fabric casing or covering of aeronautic
carriers, such as parachutes, comprising a
plurality of tubular cells of flexible fabric
incorporated into. a multi-cellular structure,
said cells extending longitudinally through-
out the extent of the element and adapted
to be united to the covering material:

In testimony whereof I affix my signature.

NATHANIEL B. WALES.
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