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To thigh oil it may concern 
Be it known that we, Sir JAMEs, Mc 

Ki:41 (N.E. K. B. E., and HARTLEY BYTH PrArt, 16th subjects of the King of Great 
Britain, residing at Naval Construction 
Yorks, Barrow-in-Furness, in the county of 
Lancaster, England, have invented certain 
new are useful improvements in or Relat 
ing to the Aerostat Structure of Rigid Air 
ships, of which the following is a specifica 
tion. 

is invention relates to the aerostat 
stic tire of rigid airships of the kind in 
which tubular flexible embers are en 
loyed, inflated under pressure to give the 

desired rigidity, and has for its chief ob. 
ject, to provide the necessary strength and 
rigidity with a minimum weight of mate 
rial. w 

According to this invention, the aerostat 
structure comprises a girder structure 
formed of a series of infiatable flexible tubes 
jointed together at their ends. 
A long tube, whether of rigid or flexible 

material, inflated with gas inder pressure, 
resists compression or bending loads as long 
as the 34 ngitudiinal tension stress in the ma 
terial due to the internal pressure is suffi 
cient to maintain the whole of the tube 
material in tension when subjected to the 
said lo:ds. The tubular girders of the 
framework are of fabric or other flexible 
material having the necessary tensile 
strength and the tubes are inflated with air 
or other gas compressed sufficiently to in 
sure resistance to the compression, bending 
or other loads to which they may be sub 
jected as part of an aerostat structure. 
The framework may be substantially simi 

lar in general arrangement to the frame 
work of the present type of rigid airship, 
that is, it may comprise iongitudinal gird 
ers, transverse frames of polygonal shape 
built of a series of shorter similar girders, 
external diagonal wires between the joints 
of the longitudinal and transverse girders, 
transverse wiring to fix the shape of the 
transverse frames and suspension wiring to 
suspend the weights from the transverse 
frames. 

In order that the said invention may be 
clearly understood and readily carried into 

effect we will describe the same noie, fully with reference to the accompanying law 
ings, in which:- ' ' ' ' ' , :... .s 

Figures 1 and 2 are views at right angles 
to each other showing the genera irrig 
ment of part of an aerostat strietire, ti 
bodying this invention, and . . . . . ; . 

Figs. 3 and 4 are detail views, it right 
angles to each other, of the connections be 
tween the hollow girder ends. . . . . . . 
A is the girder tube provided at the ends 

with the conical metal caps a on which, they 
are wired at a'. B, B are the exterhaldi 
agonal wires, B, B' the transverse wiring 
and B, B” the suspension wiring. C., C are 
the joint members to which the girder ends 
are seclared. 
The tubes A are preferably woven seam 

less and the fabric proofed with rubber or 
other air proof conposition. It may be of 
single or multiple ply linen or cotton or 
may be woven of metallic wire. As shown 
especially at the right hand side of Fig. 4 
the tubes terminate in the truncated conical 
eit pieces a preferably pressed from sheet 
metal and provided with the cylindrical 
part a strengthened at the edge by the lip 
a, the end of the tube fabric extending over 
the part a” and being wired firmly on so as 
to provide a gas tight joint. Inflation of 
the tube to the desired pressure is provided 
for by a non-return valve of any suitable 
type fitted to the cap or end piece a. 
To connect up the ends of the inflatable 

girders to form the aerostat structure the 
joint member C is provided with connecting 
lugs eat each side, four pairs of lugs being 
shown in Fig. 4 to connect up four girder 
ends. The conical tube ends a are provided 
with corresponding lugs a' and bolts c', c' 
connect the parts together and form at one 
end a hinge which allows of angular adjust 
ment of the girders around the connecting 
member. Diagonal wires B, as shown espe 
cially in Fig.1, are carried between the con 
necting members C of adjacent transverse 
frames each formed by a set of short tubular 
girders A arranged to form a polygon by the 

of the radial transverse wires B which 
connect up the members C of each frame to 
a central point. The diagonal wires B cross 
each other as shown in Fig. 1 betwee: the 
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longitudinal tubular girders A, which are 
of greater length than the girders forming 
the transverse frames, tha wires B being con 
veniently connected to lugs c' on the outer 
ends of the bolts c'. The radial wires B 
and the suspension wires B by which the 
eights are supported on the transverse 
ames may both be connected to lugs a on 
é connecting members C. Circumferen 

cords or wires, not shown, run freely 
hrough connections on the inflated tubes to 
transmit the pressure of the gas bags to the 
tubular girders. The general construction 
is analogous to that commonly employed, 
with E. modifications as are necessary to 
adapt the construction to the inflated girder 
Structure, 
The internal pressure required to give the 

necessary rigidity can readily be calculated 
for an airship of given dimensions; 20 lbs. 
per square inch may be taken as an approxi 
mate re for an airship of moderate size. 
The tubes may be provided with pressure 
E. to show the pressure to which they are 
nflated. 
What we claim and desire to secure by 

Letters Patent of the United States is:- 
1. An aerostat structure for rigid airships, 

comprising a girder construction formed of 
inflatable flexible tubes attached at their 
ends to adjoining members to form trans 
verse frames connected together by longitu 

1808,291 

dinal tubular girders, for the purpose speci 
fied. 

2. An aerostat structure for airships com 
prising a girder construction formed of in 
flated tubes attached at their ends to adjoin 
ing members, to form transverse frames con 
nected by longitudinal inflated tubes, 

3. Anaerostat structure for rigid airships 
comprising a girder construction formed of 
inflated flexible tubes attached at their ends 
to adjoining members, by means of metal 
end pieces or caps, to form transverse frames 
connected by longitudinal inflated tubular girders. 

4. An aerostat structure for rigid airships 
comprising a girder construction formed of 
inflated flexible tubes attached at their ends 
to adjoining inflated flexible tubes by means 
of metal end pieces or caps, to form trans 
verse frames connected by longitudinal in 
flated tubular girders, said frames provided 
with radial and diagonal wire stays. 

5. An aerostat structure for rigid air 
ships comprising a girder construction 
formed of a number of inflatable flexible 
tubes hinged at their ends through connect 
ing members, to form a series of transverse 
frames interconnected by girders and pro 
vided with radial diagonal wire stays. 

JAMES McKECHNIE. 
HARTILEY BLYTH PRATT. 
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