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PATENT OFFICE

JOEN HARVEY TYLER; OF LOS ANGELES, CALIFORNIA -

DIRIGIBLE AIRSHIP

Appllcatlon ﬁled .Tune 30 1931.

ThlS 1nvent10n relates to aircraft and par-
‘ticularly to chrlglble balloons or structures of
this nature.

“The creneral object of this invention is to

tirely different structure from the ordinary
dirigible, which structure will" permit - the

vessel to be made of relatlvely great strength:

and diameter.” " -
10 A further. ob]ect is to- prov1de a dirigible
having an outer .envelope of metal with an

internal keel extending centrally through-the’

envelope and provide a plurality of gas con-
taining compartments -disposed above the

15 keel and concentric thereto, which compart-
ments are designed to-contain very light gas
such as hydrocren and provide a; large com-
partment or chamber below the keel designed
to contain a slightly heavier lifting gas such

2o as helium whereby the inflammable hydrogen

" gas will be separated from the gondola and
from the nacelles containing the motors by a
_chamber filled with the noninflammable gas
helium.

12

of this character.:wherein the hydrogen gas
chambers - which . extend -transversely - from
side to side of the envelope and longitudinally

from end to-end thereof are divided into.a-
0 plurality of smaller vertically extending

chambers by partition plates which extend
" downward. from-the outer envelope' to -the
partition dividing the helium containing

chamber . from the hydrogen  containing"

[

: chambers; these transverse plates being at-

tached to the keel and to the envelope so ) that
‘the stresses and strains to which the envolope

and keel. are subjected W111 be thoroughly
distributed.

40 A further ob)ect is.to prov1de meanq con-

nected to-the keel for supporting a gondola -

just below the envelope but closely associated
~ therewith and .provide sets of downwardly
convergent supporting trusses engaging the

43 gOndela with the keel and distributing the.

5 pr0v1de an all-metal dirigible having an-en- tion with an envelope having a helium com-

i A further ob]ect 18 to prowde a structure

- Serial No. 547,972.

weight of the gondola and, therefore, the .
Welght of the engine and other apparatus
along the whole lenoth of the keel.

A “further object is.to provide in connec-

partment, means mounted in the gondola
whereby the helium may be pumped out:of
the - helium compartment and compressed -
when. it is necessary to cause the vessel to:
descend and whereby the reverse operation
may take place when it is- desn'ed to cauise the
vessel to rise.

GOther ob]ects will appear in the course of
the following description.” .

My invention is illustrated i in the accom-
panying drawings, wherein:—

Figure 1 is a longitudinal sectional dla-

60 -

'orammatlc view of my improved airship;

Figure 2is a vertical sectional view through
the mlddle thereof; : 65
Figure 815 a top plan view of the frame-
worl for supportmcr the motors and showing -

the -gondola; '

I‘lgtlre 4 is a sectmnal diagr ammatlc view
through the gondolaj; -

Figure 5 is a side elevation of a portwn of
the Ieel and one of the Teinforcing collars

70

-thereof;

Floure 6.isa seetlon through the keel look— :
ing toward one of the. remforcmg collarg;
' Flgure 7 is a fragmentary détailed section
onan enlarged scale through the envelope and -
two.of the tr‘msverse partitions;

Figure 8 is an elevation of one of the sup-
portmg trusses. -

-My improved constructlon is- Illustrated
generally and diagrammatically in: Figures -

-1 to-8 and from 1bhese figures it will be- seen

that my improved d1r10'1b1e consists “of an
outer envelope deswnated genérally 10 which
iscircular in cross section and whichis“cigar-

‘shaped” longitudinally or in other Words, the:

ship has approximately the shape of the or-
dinary-dirigible. -
Dxtendmg long1tud1nally throu@h the en-
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tire length of the envelope 10 and connected
at its ends to the envelope is a tubular keel
11 whose diameter would depend entirely
upon the length of the airship. For instance,
assuming that the ship has a length of 900 ft.,
then this tubular keel would have a diameter
of approximately 25 ft. This keel would be,
of course, of built up sections having suificient
rigidity for the purpose. Assuming that the
ship was 900 ft. in length, it would have a
diameter of 500 ft. at the middle of the ship
which is assumed to be the point of grentest
diameter and have an average diameter of
approximately 375 ft.

Connected marginally to the envelope 10
is an upwardly curved partition 12 which ex-
tends up to and touches the keel at one point,
that is, at the middle of the ship. This pa-
tition 12 is not only transversely curved butiis
longitudinally curved as shown in Figure 1.
Fhis partition, with that portion of the en-
velope below it, constitutes a chamber 13 for
the reception: of helium gas.

Extending’ transversely across the length

. of the envelope above: the partition 12 are a

lurality of transverse walls 14 spaced any
esired distance, as for instance 50 ft. apart.
These: walls extend from the envelope to the
wall 12 and are attached in any suitable man-

; ner to.the envelope and to the wall: 12. These

walls are preferably nparallel fo each other
as shown in Figure 1. The walls 14 would
define a relatively long chamber 50 ft. long
by 250 ft. high and as wide as the envelope.
Tt is adwisable, therefore, to divide these
vertical chambers.defined by the walls 14 by
a.seeond: wall 15 approximately concentric to
the wall 12, but, of course, eccentric to the
cuzvature of the envelope.

This second wall 15 is also transversely
curved and longitudinally curved so that the

walls 12 and 14 together form segments of

spheres. These walls 12 and 15 with the up-
per portion of the-envelope constifnte lifting
surfaces and the vertical walls 14 together
withs the longitudinally and transversely ex-
tendinmg wall 15 divide the interior of the up-

per portion of the envelope into a series of

gas containing: compartments 16, These
transverse walls 14 are attached: to the keel
im any ‘desired manner and thus these walls
14 engaging as they do the lifting walls 10.
12 and 15 not only divide the interior of the
upper- portion of the. envelope into a plu-

= rality of gas cells or compartments but also

transmit strains vertically to and from these
lifting walls to the keel.  The gondola is sus-
pended from the keel and thus the weight of
the gondela is transmitted almest directly
tothese vertical walls 14 and thus to the walls
10. 12 and’ 15.

I do not wish to. be limited to any par-
ticular manner of forming the envelope 10
or the walls 15 and 12 nor to any particular

» muaterial therefor. In actual practice, how-
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ever, I contemplate that the metal used for
forming the envelope and these walls shall
be a nickel-copper-aluminum alloy known
to engineers as y-metal, such 2 metal having

all the desirable qualities, being light, strong -

and tough. I donot wish to be limited to any
particular construction for the keel but this
with the dimensions of the envelope previ-
ously given will be approximately 25 ft. in
diameter and if made of quarter inch mate-
rial will be more than equivalent to a 12 by
20 beam.

The envelope or outer shell 10 will, of
course, be made of sheets of metal, the sheets
being lapped upon each other as shown in
detatl in Figure 7.

The vertical walls 14 will be angularly bent
each at its upper end and this angular flange
17 will be inserted between the overlaps of
the sheets 10* which form the envelope 10.
The upper edge of the wall 14 will, of course,
be curved to conform to the transverse curva-
ture of the envelope. Each of the walls 14
will preferably be formed of sheets of metal

having any desired height but preferably a

length equal to.the width of the envelope at its
intersection with the particular transverse
strip constituting part of the wall 14. In ac-
tual practice. 1 contemplate that the trans-

75

10

verse strips or sheets from which the walls 3

14 are made shall be approximately six feet

in width. The sheets 14a¢ from which the

walls 14 are made are overlapped and riveted
and at their ends, these: sheets are attached
to the envelope in any suitable manner, as
for instance, by flanging the ends of the sheets
and riveting or welding them to the material
of the envelope. The wall 15 is made up of
transversely curved sheets disposed between

the vertical walls 14 and riveted or otherwise :::

attached thereto. The joints between the
plates or where the plates overlap each other
will preferably be riveted together by three
staggered rows of rivets and a well dried

coat of rubber cement or shellac on each sec- i

tion of the lap before the parts are laid and
riveted on these surfaces between the overlap-
ping parts of the joints may be covered with
one of the tough and very dense synthetic

resins or-bakelite or a gas impervious cement i.

may be spread over the seam of the inner sur-
face and then shellaced.

The gondola 18 is supported just below the
bottom of the outer envelope and extends

along the middle of the ship, and may havea ™

length, for instance, assuming the dimensions
stated before for the gas bag of 200 feet.
The gondola is supported by sets of con-
verging truss rods designated 19. - The truss
rods engaging the ends of the gondola radiate
upward and outward toward the bow or stern
of the ship but the truss rods engaging the
intermediate portions of the ship are ar-
ranged in sets of three or more, one truss.rod

of each set extending vertically upward and -
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the other two extending forward and rear-

ward so that these truss rods cross in the man=-’

ner of truss rods on bridges, thus holding the

. gondola from: any longitudinal swmgmg

movement relative to the gas field.

These truss rods are attached at their up-
per-ends to the keel and extend straight down-
ward through the wall:12.. While I do not

_wish to be hmlted to any particular means

for engaging the truss rods with the keel, I

“preferably surround the keel at intervals with

reinforcing collars 21 having outwardly pro-
jecting pins or trunnions with which the eyes
20 at the upper ends.of the truss rods engage.
These collars are preferably arranged at dis-

tances of 50 ft. apart on the keel and are dis-

posed immediately below and are connected
to.the vertical walls 14 Each collar, as i1-

. lustrated in Figure 5 is formed in two lateral

20.

sections @ and 6, each section:having a col-

lar portion engaging around the keel and an-

outwardly projecting flange 212 Tach eol-
laris also formed with one-half section of an

_outwardly projecting pin 22. The lower ends

o
=T

s

40

5 of the walls 14, therefore, are cut so as to fit -

between these ﬂ‘mges 91 and these flanges are
then riveted to the walls 14 by rivets 28, thus
rigidly connecting the walls 14 to the leel

~... and disposing the truss rodsso that they ex-
30

tend downward to the gondola from points
immediately in line Wlfh ‘the several walls 14,
the eyes 20 of the truss rods encraomg arotnd
these plns or trunnions 22:: . .

These trunnions 22-may be screw-threaded
to.-receive a nut or may be turned over upon
the eye or otherwise formed to hold the eyes
of the truss rods firmly in place.

dola. Turn buckles may be disposed in- “the
length of each truss rod so that the tiuss rods
may be talken up or lengthened in order that

‘the strain upon each truss rod shall be equal-
- ized and the gondola held as rigidly as pos-

sible.in proper relation to the gas field.

For the purpose of rémoving the helium.

gas from the helium gas chamber 12, 1 pro-

'Vlde the gondola with a COMpressor pump

shown diagrammatically in Figure 9 and des-
ignated 24, these pumps bemg connected by
any smtable means, as for instance pipes24q
and pipes 245 to the upper and lower portions
of the chamber 13 and the pumps- being also
connected ‘to tanks 25 and 25« shown dia-

"+ grammatically in Figure 9 into which the

- may be used for allowing air to enter the .

“tion.of the chamber.

belium' gas may be compressed Any suit-
able valve indicated amarammatlcmﬂv at 26

helium ‘gas chamber 13 near the lower por-
I have thus provided
the airship with means whereby the helimm

~may be pumped out of the chamber 13 by

‘the compressor puraps and compressed in con-
- tainers while air for replacement is allowed
" to enter'into the chamber 13. Thus the air-

The lower
enids of these truss rods-are rlveted bolted
. or otherwise connected fothe frameworL gon--,

sh1p may be controlled to permit of a gentle
landing and by the entire removal of the
hehum the ship will come to rest with suf-

3

ficient Wemht upon the ground to be entirely

rigid, it bemg assumed that the hydrogen
gas in the upper portion of the envelope is
not of sufficient buoyancy to lift the entire
ship, but simply to partially counterbalance,
as 1t-may be termed, the weight of the ship,
but that when the helium gas entirely fills
the chamber 13, the 1ift will be in excess of

the weight of the ship and when the helinm
. gas has Deen partially removed and displaced
by air, the weight of the shlp will be per-

fectly: counterbalanced.

It will be ‘noted that the lifting: force is
applied ideally where it should be and that
this lifting force -is distributed - uniformly
along the 1en0th of the keel. The arrange-
me'lt of the tan 18 is analogous to the ar-

rangement  of the- ballast tanks of a sub-

marine and theoretrically not a cubic foot

of the helium need ever be wasted as the
helium is being pumped back into the tanks
and when the ship is-about to leave the
ground, the helium is pumped back into the
upper portion of the compartment 13, forc-
ing cut the air and the ship rises on an even
keel to any desired elevation within its range.

I contemplate also that a pair of like tubes
27 shall leave one at the top-and the other
at the bottom of each of the gas-tight com-

partments 16 -and lead to a master pump in

the machine-shop engine room:. While I'do

not “wish to- be limited to any  particular:

means ‘whereby the gondola or car shall be
connected to the enveloue, T have illustrated
in Figure 1, the envelope- at its lower por-
tion ‘being turned upward slightly at 28 so

as to:have.a slight overlap against the walls
of the car, the car not belnc fastened to this.

overlap in any way-but bemfr entirely sup-
ported by the suspending trusses
take care of any actual swaying as might be

present even in-the best manner of connect-

ing the car. Furthermore, the wide control

of ¢ elevation that is planned by means of this

bottom chamber containing helium is project-
ed on the last third of this chamber :being
filled with air, which when pumped out is
replaced by helium which supplies the extra
liftage for extreme emergencies and further-

more an opening at the bottom: of the en-
velope at the point of insertion of the car.

would not cause 1eakzwe inasmuch as the

70
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This will -~
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120

helium would occupy the upper portlon of_;

the chamber 13 entirely.
- Preferably the motors will be. supported on:
8 reetanﬂular supporting - frame having

beams 29 extendmcr above the gondola and
beams 30 extending parallel to the gondola,

125

these beams being r1g1dly connected to each -

other and being trussed by trusses 31.  From

the beams 30, the motors:will be supported

‘and Ihave illustrated two nacelles 32 on'each * -
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beam 30. The motors may be of any suitabhle
chavacter and shall, of course, be suspended
from the beams 30 by suitable sustaining
means which will dispose the nacelles helow
& the envelope, the framework consisting of
the beams 29 and 30 and the trusses 31 being
disposed within the envelope and above the
top of the car. This framework formed of
the beams 29 and 30 is, of course, primarily
supported by the suspenders or suspending
trusses which depend from the keel. The

10
he _
exact construction which I huve described
and shown in the drawings is only illustrative
of a means by which the airship may be fabri-
cated and I do not desire to be limited to the
details of construction stated inasmuch as
many variations may be made in the details
of construction without departing from the
spirit of the invention as defined in the ap-
pended claims.

1t will be seen that T have provided a light-
er than air flying machine which iz provided
with a plurality of lifting surfaces as they
may be called, namely the transverse parti-
2 tion 12, the parallel partition 15 and the up-

er portion of the envelope, that the cham-

Eers for the reception of hiydrogen are divid-

ed into compartments, these hydrogen gas

compartments, however, being separated
3 from the gondola and from the passengers by
a lower compartment filled with the safe
helium gas.

By attaching the transverse walls 14, which
are the perpendicular units of liftage to the
same arrangements on the keel that afford an-
chorage for the upper ends of the trusses
leading to the gondola, we have a perfectly
distributed weight suspension from the lifi-
ing aerofoils 12, 15, and the upper portion of
the outer envelope. At the junction of these
walls 14 with the envelope, the great diameter
of the envelope makes for a safe distribution
of the weight per square foot. Converging
to the keel, the liftage increases gradually
per square foot and under these circum-
stances, T contemplate having these walls
from the second lLifting surface 15 down to
the keel of greater thickness per square foot.
Thus from the envelope to the lifting surface
15, these walls would be onc-sixteenth of an
inch thick while from the partition 15 to the
leel, these walls would be one-eighth inch
thick. Tt is to be understood that these fig-
ures are purely illustrative and in actual
practice, the thickness would be determined
by the strength of the materials.

While I do not wish to be limited thereto,
under some circamstances, a vertical lor.gi-
tudinally extending partition wall designat-
ed 33 may be attached at its lower edge to the
keel and extend strai
tached to the intermediate wall 15 and to the
outer envelope, thus further tending to rigid-
85 ify the structure and connect the lifting sur-

ht upward and be at-
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faces formed by the outer envelope and the
wall 15 with the keel.

In the operation of this airship, on arriv-
ing over a landing place, the helium will be
pumped out by compressor pumps from the
top of its chamber and compressed in con-
tainers to a weighable density while air for
replacement is fed in at the bottom of the
helium containing chamber. This permits a
gentle landing but the removal of the helinum.
does not stop until the ship raises with suf-
ficient weight upon the ground to be rigid.

On leaving, the air is drawn out or forced
out, the helium takes its place and gradually
lifts the ship on an even keel of its wanted
elevation. My construction allows sufficient
space for the gas to offset the difference in
liftage of heated gas by daylight and cold
@as at night, but at night pumping more
hielium into the helium containing chamber
and by day reducing this amount of helium.
The use of the tubular keel eliminates a dan-
ger which is present in all dirigibles as now
constructed, many of which, as experience
has shown, tend to break in two. Many cells
filled with hydrogen and three lifting sur-
faces make possible greater control of gas to
prevent surging of the gas and compression.
The large helium chamber and the compres-
sion pumps, together with means for replac-
ing helium in the chamber by air, make for
an elasticity of control equal to that of sub-
marines with their ballast tanks. The he-
lium is not wasted but is very carefully con-
served and used over and over again,

It will be seen from Figure 4 that T use a
double pipe connection to pump 24, one pipe
245 leading to the bottom of the compart-
ment 13 and the other 244 leading to the top
of the compartment 13. These pipes lead to
two separate compression tanks. One of
these tanks is designated 25 and the other
25a. The pure helium gas may be withdrawn
from the upper portion of compartment 13
and compressed in the tank 25 while the
mixed air and helium withdrawn from the
lower portion of the compartment 13 will be
compressed in the tank 25¢. By this means
no helium need be lost for while there is a
natural tendency for cases to admix, the same
air and helium are being used over and over
again- and when it comes to a point that too
much helium has been absorbed by the air,
the mixed gases may be compressed to liqui-
faction and the pure helium reclaimed.

In the actual practice of this invention, of
course, the so-called pure helium at the top of
the chamber 13 will become more and more
foul with air and provision should, therefore,
be made for taking this foul helinum into the
air heltum tank 25a whenever necessary.

The struts or suspenders 19 pass through
the wall 12 and this leaves openings in this
wall 12. However, the gas in all the cham-
bers is at atmospheric. pressure and, there-
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~in- the envelope and extending to the ends
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fore; there‘TWﬂl not be any cause for the gas
to pass from-one cell to any other, other than
the natural tendency of gases to admix. - This

‘can be readily prevented by placing balloon
.cloth 19a-around the openings through which
‘the suspending rods 19 pass, this balloon cloth
‘being tightly fixed to the lifting surface 12

and-tightl

y fastened to the trusses or suspen-

ders:.19.

- Obviously ships ofvery la.rgé size may be.

built.and with a very great carrying capac-
ity relative to the ordinary dirigible.
crlelaime—- 0 7 L .

1. An airship comprising an envelope cir-
cular in cross section and approximately el-

liptical in longitudinal section, the interior-

of the envelope being divided to provide a
lower helium gas containing chamberextend-
ing longitudinally and transversely of the
field for the full width therecf and an upper
gas containing chamber divided into separate
cells, a gondola depending from the envelope,
and means carried by the gondola for pump-
ing the helium gas out of the chamber and

5 compressing it or causing it to pass back into

said chamber and expand. ,

2. 'An airship having an envelope circular
in cross section and approximately elliptical
in longitudinal section, a tubular keel ex-
tending longitudinally = centrally - through
said envelope, a helium gas containing cham-
ber-disposed below the keel and extending
longitudinally of the ship, the space above
the keel being divided to provide a plurality
of hydrogen gas containing compartments,
the vertical walls of said compartments being
attached at their upper ends to the envelope
and extending downward and being con-
nected to the keel. '

3. An airship-having an envelope circular
in cross section and approximately elliptical
in logitudinal section, a longitudinally ex-
tending tubular keel centrally disposed with-
in the envelope and extending to the ends
thereof, a partition wall constituting a lift-
ing surface attached at its margins to the
envelope and extending upwardly and cen-
trally to the keel and defining the upper wall
of a helium chamber, and vertical partition
walls extending transversely the full width

of the envelope and extending - vertically
downward from the top of the envelope to

said keel and dividing the space within the
envelope above the keel into a-plurality of
vertical gas containing chambers, the vertical
walls being attached to the envelope and to
the keel: : o

4. An airship having an envelope circular
in cross section and approximately elliptical

in longitudinal section, a longitudinally ex-

tending tubular keel centrally disposed with-

thereof, a. partition wall constituting a lift-
ing surface attached at its margins to. the

envelope and extending upwardly and cen-.

itrally to the keel and defining the up‘pervkwa,ll
~of a helium chamber, and vertical partition -

walls extending transversely the full width
of the envelope and extending vertically

downward. from the top of the envelope to.

said keel and dividing the space within the
envelope above the keel into a plurality of
vertical gas containing chambers, the vertical
walls being attached to the envelope and. to
the keel, a gondola and suspenders therefor
attached to the keel at the junction thereof
with said vertical walls, and extending down-
ward through the helium gas chamber and
engaged with said gondola. L

5. An airship having an envelope circular

in cross section and approximately elliptical

in longitudinal section, a longitudinally ex-
tending tubular keel centrally disposed with-

5

70

%]

80

in the envelope and extending to the ends )
88

thereof, a partition wall constituting a lift-
ing surface attached at its margins to the
envelone and extending upwardly and- cen-

trally to the keel and defining the upper wall.

of a helium chamber, and vertical partition
walls extending transversely the full width

downward from the top of the envelope to

_said keel and dividing the space within the

envelope above the keel into a plurality of
vertical -gas. containing chambers, the keel
having reinforcing elements with which said

vertical walls engage, a gondola disposed be--

low the envelope and suspenders extending
upward from the gondola and engaged with
said reinforcing elements. '

; .69
of the envelope and extending vertically =

95

100

6. An airship having an envelope circular -

in cross section and approximately elliptical

in longitudinal section; a longitudinally ex-

tending tubular keel centrally disposed with-
in the envelope and extending fo the ends

“thereof, a partition wall constituting a lift-

ing surface attached at its margins to the
envelope and extending upwardly and cen-
trally of the keel and defining the upper wall

of a helium chamber, and vertical partition

walls extending transversely the full width
of the envelope and extending vertically

downward from the top of thé envelope to-

said keel and dividing the space within the
envelope above the keel into a plurality of
vertical gas containing chambers, the. keel

having reinforcing elements with which said

vertical walls engage, a gondola disposed be-
low the envelope and suspenders extending
upward from the gondola and engaged with
said reinforcing elements, said ‘suspenders
being in the form of a plurality of sets of
divergent truss rods, certain:of the rods ex-

2105

2110

116

tending vertically upward and certain.of the

rods extending forward or rearward from
the gondola.: . :
7. An airship comprising a gas field con-

sisting of a metallic envelope circular in cross -

section and approximately elliptical in longi-

tudinal section, a tubular cam extending cen-

120

125

130
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trally through the envelope from end to end
thereof, a lower partition wall extending from
the envelope upward and centrally to the
keel and defining a helium gas chamber be-
tween said partition wall and the lower por-
tion of the envelope, a second wall extending
upward and centrally above the keel and
approximately concentric to the first-named
partition wall, the space between said second-
named wall and the first named wall and be-
taveen the second named wall and the envelope
‘being divided by vertical partitions into a
plurality of gas containing compartments,
said vertical partitions extending straight
downward from the envelope to which they
are attached and being connected at their
Jower ends to the keel and to the first. named
wall and having a width equal to the width
of the envelope, a gondola disposed below
the envelope, suspending means extending
downward from the keel in alinement with
said vertical walls and operatively connected
to the gondola, said suspending means at the
ends of the gondola extending upward and
forward and upward and rearward to the
keel, motors associated with the gondola, and
‘means carried by the gondola for withdraw-
ing the helium gas from the helium gas cham-
ber and compressing it and simultaneously
admitting air to said chamber or for forcing
out said air and forcing in the helium gas to
-said chamber. .

8. Ina dirigible airship having an envelope
circular in cross section and approximately
elliptical in longitudinal section, the keel ex-
tending centrally of the ship from end to end
at which the envelope is engaged, a gondola,
suspending members attached to the keel and
extending downward through the envelope
and operatively connected to the gondola, a
rectangular frame supported by said sus-
pending members and the gondola and dis-
E;)sed inward of the envelope and including

eams extending longitudinally of the enve-
lope, and motor nacelles supported by said
beams on each side of the gondola.

9. An airship having an envelope approxi-
mately circular in cross section and approxi-
mately elliptical in longitudinal section, a
keel ~extending longitudinally centrally
through the envelope, a helium gas containing
chamber disposed below the keel and extend-
ing longitudinally of the ship, the space above
the keel being divided to provide a plurality
of hydrogen gas containing compartments,
the vertical walls of said compartments being
attached at their upper ends to the envelope,
at their lower ends to the upper wall of the
helium gas containing chamber and being
o connected to the keel.

10. An airship having an envelope ap-
proximately circular in cross section and ap-
roximately elliptical in cross section, a keel
extending longitudinally centrally through
@ said envelope, a wall extending approximate-
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ly parallel to the upper wall of the emwelope,
said wall being disposed, however, relatively
adjacent the lower wall of the envelope and
below the keel, vertical partitions extending
down from the upper wall of the envelope go
and attached thereto and at their lower ends
attached to the second named wall, a gondola
disposed within an opening formed in the
lower wall of the envelope, and stays extend-
ing from said gondola to the keel and con- g5
nected with the keel at spaced distances from
end to end thereof.

In testimony whereof I hereunto affix my

signature.
JOHN HARVEY TYLER. 0
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