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To il «vlam it may concern: .

Be it known that I, Jonax R. Fronere, a
citizen of the United Stutes, residing at
Goldfield, in the county of Esmeralda and
State of Nevada, have invented a new and
useful Airship, of which the following is a
specifieation. ‘

This invention relates to air ships of the

- dirigible lighter-than-air type and one of its
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objects is to provide a machine of this char-
acter carrying a fixed quantity of gas under
all conditions, means being utilized whereby
any -proportion of the gas can be stored
under pressure outside of the main gas con-
tainer, and whereby the gas can he readily
withdrawn from or directed into the main
container cither for the purpose of elevating
or lowering the machine or for maintaining
a uniform altitude under changeable climatic
conditions. ,

Another object is to provide an air-ship
having the main gas container subdivided
into compartments provided with valved

‘means for establishing connununication there-

beween and whereby different quantities
of gns may be held within the various com-
partients so as to support the deck thercof
in g substantially horizonlal position irre-
speclive. of the location of the center of
gravity thereof.

Another object is to utilize the frame and
floors of the car for the purpose of storing
easunder pressure, certain portions of ‘the
frame being also used for the storage of

5 motive fluid. -

A «till further object is to ntilize pivotally
suppiorfed motors each of which is designed
a_propeller, means being provided
whereby all of the motors can be simultane-
ously shifted to change the divection of the
axes of the propellers with relation to the
longitudinagl center of the machine, this
shifting of the propellers being sufficient to
chanpe the direction of movement of the
machine. Tt thus becomes necessary to util-
ize radders for steering purposes.

Another ehjsct is to provide cooling means

- wheveby surplus fuel discharged from -the

50

motors in a heated condition ean be quickly
and thoroughly cooled and subsequently di-
recied into the fuel storage tank.

Another object is to provide means
wheveby the exhaust gases from the engines

an be utilized for the purpose of heating
the gas within the main container, means be-
ing employed for establishing a circylation
of this gas around and past the tubes carry-
ing the hot exhausted gases.

Another object of the invention is to pro-
vide adjustable controlling planes whereby
the movement of the machine in an upward
or downward direction can be controlled,
these planes being provided with means
whereby the gas stored within the main con-
tainer can be cooled. : _ :

A still turther object is to provide im-

proved means for connecting the main con- -

tainer to the car, this means including an
envelop designed to extend over said con-
tainer and which can be adjusted to receive
containers of different proportions, accord-
ing to the load to be sustained.

With these and other objects in view the
invention consists of ‘certain novel details of
construction and combination of parts here-
inafter more fully deseribed and pointed out
in the ciaims. . ‘

In the accompanying deawings the pre-
ferred form of the invention has been shown.

In said drawings, Figure 1 is a side cleva-
tion of an air ship embodying the present
tmprovements.  Ilig. 2 is a top plan view
thereof, a portion of the main container and
the parts thereunder being broken away.
Fig. 3 is a vertical longitudinal section
through the machine. Fig. 4 is a transverse
section through the central portion thereof.
Fig. 5 is a plan view of the car and of the
parts connected thereto, the gas container
and its cradle and envelop being removed.

Fig. 6 is a longitudinal section through the

main gas container showing the vaive con-

trolling tubes of the-equalizing mechanism,

Fig. 7 is an elevation: of said equalizing
mechanism and of the tubes extending there-
from and a portion of the main container
shown in section.  ¥ig. 8 is a plan view of
a portion of the deck of the car and showing
the condenser and certain of its connections
and two of the engines. Fig. 9 is an en-
larged transverse section through the car at
the inmer end of oue of the end decks and on
the line A—B of Fig. 5. TFig. 10 is a verti-
cal longitudinal section through the end por-
tion of one side of the car and showing the
fuel cooler and the gas heater ‘in section.
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Tig. 11 is a central vertical longitudi :
tion through said end porfion of the ¢

Fig. 12 is a side elevation of one of the con-
Tig. 13 18 a front clevation |

trolling planes.
thereof. Tig. 14 is a side clevatinh of the

longitudinal shaft of the woter shifting
inechanism and of the parts conneclod theee-

Fig. 15 is a section on line =1 of

12. 14, and showing the slidable motor
gstuating bar complete. - Fig, 180+ a see-
fiion on line B—T of Tip. 14, g 17 1 an
“dlsvation” of one of the engines and of its
siinections with the gas heater.  Fig, 18

5 isa vertieal longltudinal section through one

end portion of said heater. TFig. 19 iz n
detail view of one of the connections be-
tween the inmer tube and the onter tube of
the main gas container.  Fig. 20 iz a longi-

- tudinal section threugh a portion of the car

20

kD

30

and inclnding part of the upper deck and
one of the bridges.

Tt is to be nnderstood that ali of thal part
of the machine located helow the gaz-con-
tainer constitnies the ear of the air ship. and
this car has intermediate tubular standards
1 eonnected at their lower ends by Tower side
tubes € and by lower. transversely extending
tubes 3.
by intermediate side tubes 4 and intermedi-
ate transverse tubes 5 Tongiindirally ex-
tending top tuhes 6 ave secnired upon the ap-
per ends of the standards 1 and extend de-
sired distances bevond these standards, the

" outer ends of these top tubes having vertics!

40

45

0

[4d

end tuhes T extending downward therefrom
to the forward ends of hottom inclined tubes
8 extending from the ends of the fubss 2.
Tntermediate side tubes 9 extend from - the
upper ends of the tubes B to the standards« 1,
the said tubes § being in alinement with the
intermedinte =ide tubes 4. An intermedinte

AR

connected to a iuba O
conneets the npright (o !
above the tube 9. the same eo
vailing and being connecied with the {ube 8
therebelow hy weans of a series of short
upricht tuhes 12,

Iy reforring v Tign 10 1 will he ceen that
a partition 13 i Toeated within each tube 7
direetly above the manifold tube T and an-
othier parlition 14 s loeated within the tule
10 ahove said manifold 11, Moreover o par-
tition 15 is arranged within tabe 10 af a

hes 7

e
W

Cpoint Below the tube 9 and that end of said

60

<tapdard 1038 sur-

Tihe O opening into Hi
rotmded by aoreeeptaele 16 which is
within said efandad 1 and bas o suetion
pipe 17 extending therefrom For the parpose
hereinafter set forth. The end tnbes 7
connected by fransversely extending o
and Iower tubes 18 and 19 wt

PRV
aetad

Hich eons
the top and hottom ermbers of n raili
said members being connected Ly ups

Said standards 1 ave alse connected

20 which can if desired be hollow and open
into the tubes 18 and 19 for the purpose
hereinafter set forth.

A eross tube 21 conneets the intermediate
vertieal tnbes 10 and is disposed in the same
plane with the tubes 9, this tube 21 being
braced by and connected to inclined truss
tubes 22 which are seenred to and open info
the hottom inclined tubes 8. A.hollow floor
ov platform 23 is secured to and supported
by the tubes 9,19 and 21 and a hollow bridge
21 extends from this floor 23 along the lon-
citudinal center of the machine to the tube 5
which serves to snpport one end thereof,
The hollow bridge 24 opens into the tube 5
and it will be apparent therefore that com-
munication is thus established between the
anid tube 5 and the hollow bridge or deck 23,
bridee 94 and standards 1, as well as the
other tubes 2, 4, 6 and 8 opening -iuto the
standards 1. The tube 21, while extending
continnously from one tube 10 to the other
at opposite =ides of the car, has a central
partition 23 (see Fig. 20) and it will be seen
therefore that the interior of one half of the
tube 21, of the tube 11, the tube 9 and those:
portions of the tubes 7 and 10 hetween the
partitions constitute a combined fuel storage

ank and eooler as will be hereinafter partic-
ularly pointed out, : :

‘A substantinlly semi-cireular support 26 is
mounted on. and extended laterally from
aach of the intermediate standards 1 of the

7

(%

(441

Ccar and a hydro-carbon engine 27 is mounted

thereon to move about a vertical axis, each 100
of tliese engines having a propeller 28 con-
nected to the main shaft 29 thereof.” As
shown particularly in Tig. 17 the pivot 30
shout which the engine moves, can be in the
form of an exhangt pipe exiending from the
engine and opening mto a fixed tube 3L
An arm 39 is seeured. to and extends vadi-
ally from the revoluble exhaust pipe 30 and
constitutes o crank on which 1s pivotally
monnted the angular end 33 of a cross bar
24, A rack 35 is arranged along the center
portion of the ¢ross bar and meshes with a
gear 26. One of these gears is secured to
oach end of a longitudinally extending shaft.
57 and said shaft is jonrnaled in bearings 38
extending downward from the upper deck
50 of the middle portion of the car, this up-
per deck being hollow and supported by the
inhes 4 and 5. Moreover said hollow deck
opens into the tnbes 4 and 5 at desired points 120
so {hat the contents thereof can readily flow
info the fubes. A worm gear 40 is seenved te

ihe Jongitudinal shaft 37 at any suitable
hoint thereon and is actuated by a-worm 41
mounted on a vertieal shaft 42 which ex- 125

105

1ie

115

i tends throngh the deek 89 and has a crank

1t the upper end thereof

3
40

or other saitable astunting deviee 43 secured
The parts are 50 .

Darranecd and proportioned that, by rotafing

{he worm 41, the shaft 37 can be rotated’and 129
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the bars 34 shifted longitudinally o as to
simultaneously shift the engines about their
vertieal'axes. In this connection attention is
divected to Fig. 5 of the drawing, wherein it
will be seen that the engines at cach side of
the car ure oppositely disposed, the propel-
fers at one end of the machine serving to
draw tha same forward while those at the
other -emd thereof exert a pushing action.
By simultancously shifting the bars 34 the
said vropellers ean all be swang toward one
side of the machine in order to exert a pull-
ing and pushing action along infersecting
lines, this obviously resulting in turning the
entire machine, the radins of ihe curve de-
sevibed by said machine being dependent

-upon the angles of the shafts 29 to the longi-

tudinal axis of the machine,

Tach of the extensions ‘or supports 26
constitites a platform which can be reached
from the apper deck 39 by steps 4 and steps
445 also lead from the upper deck down to
the lower deck 46 which is monnted on and
seeiired to the fubes 2 and 3. This lower
deelk ix hollow and therefore constitutes n
gas centainer, the same opening into the
tubes which support it,  ToHow railings 47
are mounied along the sides of the lower
deck and open thereinto’and these railings
also constituie gay containers,

Bach of the engines 27 i3 of the ueual
7 a supplements] veservolr there-
on inlo which the Hgndd fuel is divected
fromihe supply tagk and o pipe 28 conduets
the surplis or overflow motive flnid from
this reservoir te & hollow railing 49 located
along ome side  of the bridee 24 adjoining
the engine.’ thig railing opening into that
portion of the adjoining vertical tube 10
disposed hotween the partitions 14 and 15
Tu this connection see Figs. 10 and 11 of
the drawings. -

The railings of the npper deck
formed of horizontally " extending  water
tubies 50 ench series of tubes opening at one
end into s manifold tube 51 and at its other
end into o wider tank 52 into which the ex-

.‘

(214 N
o9 - are

haest gases from the adjoining engine are

discharged through the pipe 31 herelofore
referred o, See Mg, 17 A pas condnet-

ing pipe 53 extends continnoly through
the tubes 50 and one end thereof ie con-

nected {o the wis-pump 51 which i Toented
uport one of the decks of the car. A pipe
55 also extends from the pipe 53 (o one of
the standieds ! and a pipe 56 extends from
pipe 82 {o cooline apparatos which will he
heretnafter dewevibed, TU s of course to be
understood that the condenser is-in com-
munication with the mwain gas container
hrough w pine 570 One leaier sueh as
herein descvibed is provided for eanch engine
and ali of said heaters endiperate to form the
side railings of the upper deck.
pump commimicates with all of these heat-

The one-

- or rod 70.

&

ers so that gas can be forced into them si-
multaneously. A suitable arrangement of
valves is provided whercby the gas is pre-
vented from going into the pipes 55 and
56 while the gas-pump is in use for the pur-
pose of forcing the gas into the heaters.
These valves have been indicated at 58 in
IMig. 8. Additional valves 59 are utilized
fer cotting off the heaters from the gas-
pumps.  As heretofore stated each tube or
pipe 53 is connected at one end to a gas-
pump.- The other end of each tube may be
attached to the main gus container in any
preferred maanner as by means of a tube 60,

A bellow rock shaft 61 is mounted upon
the tnbes 11 at each end of the car and each
roclk shaft projeets heyond the sides of the
car and sapports the controlling planss of
the machine. These planes are arvanged in
pairs, there being an upper plane 62 and a
Tower plane 63, the said planes each con-
sisting of a rectangulay frame 64 formed of
tubing and having a covering 65 of fabric
or other snifable material secured thereon.
The front and rear ends of each frame are
connected by longitudinally extending in-

termediate tubes 66 and all of these inter-
madiate tubes as well as the side tubes are

connected by a series of vertieally extend-
» . ; . . s

g pipes 67 forming radiators, thoge of the
pipe 67 arranged along the transverse cen-
ter of the planes being in communieation
with the hollow rock shaft 61, Brace wires
68 may be arranged diametrically between
the upper and lower planes so as to' pre-
vent the smme from being distorted or
changing their relation to each other, Up-
wardly converging hollow arms 69 are se-
cured npon each rock shaft 61 and a lonei-

tudinallv extending hollow actuating tube
P~ .

or rod 70 is pivotally connected to the up-
ver ends of these arms of hoth shafts, there
being a flexible tubular connection hetween
the end portions of the arms and the rods
as Indiented at 71, this conneetion serving as
a means for directing gas frem the tube 70
to the arms 69, The tube or rod 70 i< con-
neeted to the gas-pump by means of the
pipe 86 heretofore referred to, this pipe be-
ing preferably flexible so as to perwit the
neeeseary longitudinal moverent of the tube
A Jever 12 is supported in the
upper portion of the car and is pivotally
eonnected to the tube or rod 70 there being
a toothed segment 73 or other suitable means
for locking the lever in any position to
which it may be adjusted. By shifting this
lever the two rock shafts 61 can be simnlta-
neonsly swinng upon their pivots and all of
the planes thus <hifted at the same time
and in the same direction,

A weries of Tongitudinally bhowed eross
beams 74 is supported on the top tubes
6 of the ear, ench of ‘theése beams being

provided at each end with an outwardly

£0

100

105
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118

120

130
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curved arm 75 extending under the ad-
joining tube 6. The said beams 74 form a
eradle to suppert the main gas container 76
of the uiachine. This container is pref-
eérably in the form of an elongated metallic
cylinder having conieal ends, the interior
of the cylinder being subdivided by parti-
tions 77 into separate compartments as
shown particularly in Fig. 8. A centrally
disposed inner tube 78 extends through all
of the partitions and is attached at its ends
to the end partitions 77, there being valved
openings 79 within the inner tube and
through which communication is established
between said inner tube and the respective
compartments “within the main gas con-
tainer. The valves 80 utilized for closing
these openings can be controlled electrieally,
pneumatically, or in any other preferred
manner from a controller-81 Jocated upon
one of the decks of the car, this mechanism
being of any well kuown type snch as is sup-
plied for opening valves located at a dis-
tance. TIn the present instance the means
for effecting this actuation preumatically

‘have been indicated in Figs. 6 and 7, the

tubes 82 for directing air under pressure to
open the valves, being shown extending from

the controlling mechanism 81. By means of

this mechanism it is designed to place any

_one of the compartments in communication

with the inner tube and that permits a por-
tion of the gas contained in one compart-
ment to flow therefrom and into the inner
tube and thence to ane or more of the other
compartments.  The pipe 57 which serveste
supply to the condenser from the main gas
contatner. opens into the inner tube as indi-

cated at 57 and the return pipe 60 from the

@as heater aleo opens into this inner tube as
shown in Fig. 6.

Fach partition 77 is preferably riveted or
otherwise secured to an annular T-iron 83
secured to the inner surface of the main con-
tainer 76 and having apertures in which ave
secured the ends of spokes 84, These spokes
extend ints Ings 85 outstanding from the in-
ner tube 78 and constitute efficient means for
not only holding the inner tube in proper re-
Intion to the partitions and onter tube bns
alo bracing the entire gas containing body

- s0 as to prevent it from buckling or other-

60

wise becoming injured from any cause.

The means employed for sceuring the
main gas container upon the cradle consisis
of an envelop 86 the longitudinal edaes of
which ave disposed close to the top tubes
¢ and are fastened thereto by shronds 87
which are laced threugh the edee portions
of the envelop and are wrapped around the
said tubes 6. That portion of the envelop
ahove the middle decks of the ear is con-
nected by shrouds 88 with the Jower tubes 3.
Morcover the said ehvelop is preferably con-
nected to the arms 75 of the cross beams 74,

“decks or platforms.

998,844

by means of threaded rods 89 connected by
turn buckles 90. Dy tightening these buck-
les, the envelop evn be drawn tightly around
the gus container and said container held
firmly upon its cradle. Moreover this en-
velop ean also be additionally held by the
shrouds 87 and 88. .

Zach of the engines 27 is provided with a

pamp attachment whereby fuel contaired.

within the receptacle 16 can be elevated
through the suction pipe 17 to the engine.
As heretofore stated, and as shown in

S5

the drawings, there is one engine located

adiacent each of the standards 1 and each of
the engines Lins grouped with it a gas heater.
such as has heen heretofore described and i
which exhausted gas is utilized as a heating
medium; a curplus fuel cooler coustituting
a side railing of one of the end decks, and a
fuel tank formed by certain of the tubes of
the frame adjacent the fuel cooler and which -

“tank supplies a receptacle from which a suc-

tion pipe extends to the exhaust. It is al=o
to be understood that the various arrange-
ments of tubes heretofore set forth are du-’
plicatéd at the two ends of vhe car there be-

80

90

ing a bridge cxtending from each end of the
middle upper deck to the respective end.

All of the tubes of the car, with the ex-
ception of those constituting the gas heater,
the fuel cooler, and the fuel tank, are in com-
munication with each other and with. the
hollow decks, these tubes and decks thus
constituting a vast storage tank in which
gas may be held under pressure for an emer-
gency. : - :

1t is to be understood that before making
an ascent all of the gas storage tubes and
platforms as well as the gas container 76 are
charged with gas after which a sufficient -
quantity of the gas contained within the con-
{niner 76 can be withdrawn therefrom and

condensged within the containing tibes con-
‘stituting the framework so as to prevent the

machine from making an ascent. This with-
drawal of the gas from the container 76 and.
its compression within the tubes and plat-

forms of the car, is effected by the gas-pump
When it is desived to make an ascent'a *

54,
predeterinined quantity of the compressed

ai

100

105

110

gas is perntitted to flow through the gas-

pump to the container 76 nntil the same s~

rendered eapable of elevating the entive ma-
chine. When the engines are set in motion
the propellers 28 are simnltancously rotated
=0 as to propel the machine in a desired di-
rection, it being possible to steer the machine .
by =hifting the engines about vertieal axes
in the manner hereinhefore deseribed. Su\cb
shifting will result in the propeller swing-
ing laterally =0 as to bring the longitudinal
axes of their shafts at desired angles to the
longitudinal center of the car. Tun Fig. 5 the
relative positions of the propellers, while the

120

125

130
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machine is turning, have been shown but itis
to be understood that when the machine is
traveling in a straight course the shafts of
the propellers at each side of the car are dis-
posed o ulineivent. By shifting the lever
72 the upper and lower planes 62, 63 can be
moved {o any desired inclination relative to
the horizontal and can thns he utilized for
the purpose of directing the car upwardly
or downwardly without changing the quan-
tity of gas contained within the container 76,

As has heretofore been pointed out the
spent gases discharged from the engines are
directed into water contained within the
compartment 52 and quickly raise the tem-
perature thereof, and inasmuch as the pipes
53 containing gas used for clevating pur-
poses, puss through: the ‘water tubes 52, it
will be apparent that whenever a circulation
of gas is set up through the tubes 535 said
gas can be readily heated. This is especially
desirable under certain climatic conditions,
while under other conditions it is desirable
to_cool gas contained within the main con-
tainer 76. To effect this result the Zas is
withdrawn from the container 76 and di-
rected by-the gas-pump through the tubes 56
to the rod 70 and thence by way of the flexi-
ble tubes 71 to the arm 69 and rock shaft 61
from which the eas is distributed into the
tabes constituting the framework of the con-
trolling planes. The air passing between
and around the various tubes of the planes
will quickly cool the warm
within the tubes and the gas-pump can then
be utilized for returning.this gas to the con-
tainer 76 afier which another quantily can
be removed thervefrom and the foregaing op-
eration repeated, it being obvious that the

femperatioe of the gas within the container |

76 will be materially reduced cach time a
portion of it has been directed into and ve-
twrned from the eoolers in the manner Jde-
seribed, .

As Lins been heretofore pointed out therc
is more or Jess excess motive fnid dischapged

Arom the engiaes and this fluid is direcied

throngh the pipes 48 1o the railing {nhes 49
and thenee to the fubes 11 from which (he

i flows downward throngh the tnbey 12

to the tubes 9. Daring this operation the
said tihes ave cooled Ly the atmosphere sur-
ronnding thein and tie said fue) iz (horefore
reduced in femperature and returned Lo the
tank which is formed of tabes 9.

When it s desived to descend it is nof
neceary do allow a portion of the gas to
eseap - from the container 76 as heretofore.
Instend the gas pump is <ot in motion so as
to remave a desived quantity of pas from the
container and compress i within the stor-
age tnbes constituting the eur framne.  The
was thus stored ean he used at a futire thoe
tor producing ascent, merely by returning it
Lo the container 76,

gas contained

8

If desired, and as shown especially in
Figs. 1 and 2, steadying wings or planes 91
may be extended laterally from the conical

terminals of the container 76. Also, if de--

sired, supporting wheels 92 may be arranged
below the front and rear portions of the
lower deck 46 to facilitate the movement of
the machine along the ground.

By loosening the shrouds 87 and 88 and

the turn buckles, the envelope 86 can be_

loosened from the container 76 and another

-container of a greater or less ca pacity can be

placed within the envelop and held by tight-
ening the shrouds and the turn buckles.

All parts of the container, envelop and
car, are preferably formed of light sheet
metal.

It is designed, for the purposes of war-
fare, Lo arrange turrets 93 at the sides of one
or more of the decks. !

It is to be understood of course that
various changes may be made in the con-

| straction and arrangement of the parts of
the machine without departing from the.

spirit or sacrificing
of the invention,
What is claimed is:

any of the advantages

1. An air ship including a gas container,

a car supported thereby, an engine npon the
car, water, tubes upon said ear and consti-
tating a railing, a tank opening into said
tubes, means for directing exhausted gases
from the engine and into the tank to heat
the water, and a gas-conducting tube extend-
ing from the container and through the
water tubes.

2. In an air ship, the combination with a
gas container, and « ear supported thereby,
of controlling plunes movably connected to
the car, tubular connections between the
planes, said connections communicating and
constituting coolers, means for directing gas
trom the container to the coolers, and means
for shifting the planes. :

3. In an air ship, a car including stand-

ards and side members connected to the tops-

of the standards, cross heams having forked
ends straddling said members and sapport-
ed therehy, each heam having terminal arms.
the upper faces of the beams being eoneaved
longitudinally to constitute a cradle, a non-
flexible gas container bearing upon the con-’
caved faces of the heams, said beams being
arranged at intervals throughout the Tength
of the container, and a flexible envelop ox-
tending over’ and bearing upon the con-
tainer, and adjustable connections bel ween
saich.envelop and the arms. :

4. An air ship inclnding a gas container,
u ear, water tubes, an engine, means for util-
izing exhaust gases from the engine to heat
the water, and a gas condueting tube extend-
ing from -the container and througli the
water tubes. ,

3. In an airship, the combination with a
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gas contairier, of spaced planes, tubular con- !
mections belween the planes, said connections |
communicating aund constituting coolers, |
and means for directing gas from the con- .
tainer to the coolers. !

6. In an airship, a car including side ‘

straddling said members, each beam having
terminal arms, a non-flexible gas container |

hearing on the beams, said bearas being ar- |

844

ranged at intervals throughout the length
of the container, and adjnstable connections
hetsreen the cdotainer and the arms.

In testimony that I claim the foregoing
sx my owh, I have hereto aflixed my signa-

JOHAN RICHARD FROBERG.

' ture in the presence of two witnesses.
members, cross beams having forked ends | 1

TWilhesses:
. E. Doy,
C. B, PrsiNKERT.



