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70 all aphom, it may com¢ém * 
• Be it known, that I, CHARLES A. R.USH, 
a citizen of the United States, residing in 
the city and county of San Francisco, and 
State of California, h;uvre invented new_and useful Improvements in Airships, of which 

' the following is a specification. 
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This invention relates to an aerial vehicle 
of the dirigible balloon type. 

It is the object of this invention to pro 
wide a flying machine which is adapted to ' 
be · propelled on the ground and in the wa 

· · · ter, as well as in the air, and which em 
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` pear in the following specification. 

bodies the principles of the aeroplane, hy 
droplane and balloon in a Single structure. 
Another object is to ' provide a nowel 

mechanism for propelling the machine and 
steering it in various directions, and which 

· is simple in construction - and efficient in 
Operation. W · · · •~~ ? 
' 'Other objects of this ̀ invention Will ap 
The invention', consists of the partS and 

" the construction and combination of partS 
25 

" mying drawings, in Which 
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as hereinafter more fully described and . 
claimed, having referenge" to the accompa 

re it is a wertical Section of the in Figu 
'wention. Fig. 2 is a detail in Section of an 
air motor employed in the invention. Fig. 
8 is a side elevation of the invention. Fig. 
4 is a diagrammatic wiew of the driving 
mechanism. Fig.5 ) is ^ detail of the ball " and-socket mounting of a propeller carry 
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ing sharft. ' * * The drawings ºr show a gas - container 
formed by stretching a suitable fabric over 

· a frame, which gas container is shaped with 
a verticadly extending central portion A, 
fianked on both sides with horizontally ex 
tending portions . B, , which , project some 

· distance from the sides of the portion A 
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forming inflated planes. Depended from 
the underSide of the gas container is an 
inclosed hull-shaped structure 2, which is 
substantially the length of the gas container 
A--B, and " is rigidly connected thereto 
forming a part thereof. The hull 2 is pro 
wided as a housing for the driving mecha 
nism and ? for the reception of passengers, 
freight, arid the like, and is designed and 
shaped so, as to adapt it to floating and 
traWeling on Water ; a deck. 8 being pro 
wided therein with the usual bilge space 
therebeneath. · ~ ? 

Mounted on the sides of the hull 2 fore 

and *aft, are socket bearings 4, in which 
balls 5 are rewolubly mounted.'. A rod 6 
is attached to each''' ball 5, by means of 
Which it may be rocked in any direction 
in its bearing, and extends into the interior 
of the hull 2. Rigidly mounted on each 
of the balls 5and extending exterior of the 
hull 2 is a cylinder_7, in which a piston on 
a rOd 8 is designed to be reciprocated, as 
Will presently be described; each rod 8 car 
rying a rewoluble shaft 9 on its lower end. 
A wheel 9° is attached to each shaft 9, the 
rim of which is adapted to travel on the 
ground and the spokes of which are in the 
form of fan-blades designed to act as air 
or water propellers , when the machine is 
in the air or afloat. The shafts 9 are 
adapted to be driven by means of air mo 
tors 10 carried by the rods 8, which motors 
may be of any suitable type, one form of 
Which is shown in detail in Fig. 2, in which 
a disk 11” mounted eccentrically on the 
shaft 9_within the casing 10 of the motor` is 
adapted to be rotated in either direction 
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by the admission of air under pressure to · 
the interior of* the casing through ports 
a or Ö from any suitable source of air 
Supply. ? ? 
'Propellers 11 are provided at each end 
of the hull 2 and are mounted on shafts 
12 driven by air-motors 10” carried on rods 
6” mounted on balls 5^ Supported in socket 
bearings 4, which balls are adapted to "be 
rocked in their bearings from the interior 
of the hull So as to dispose ’ the propellers 
11 at any desired angle in rel?tion to the 
hubl 2 and gas container A--B. Propellers 18 are disposed above the in 
flated plame portion of the gas container, 
adjacent the central portion A. The pro 
pellers 18 extend at right angles to ' the 
longitudinal center "of the gas container A., 
and are mounted on shafts 14 rotated by 
air motors 10*. ~ 
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The ports d-b of the warious motors ' 
10-10°-10* are connected by means of 
flexible conduits 15 to controlling walves . 
16 which are so designed that air under 
pressure may be delivered to the motors 
through either of the ports d-b, the air 
discharged from the ̀  motors returning 
through the walves 16 and, passing to a 
nozzle 17, is directed against the engine 
18employed for motive power, as shown 
in Fig. 4. 
The engine 18 is of any suitable type, 
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preferably a gasolene engine, and is de- · 
signed to operate an air compressor 19, So " 
as to compreSS air in a reserwoir 20, from 
which the air employed in Operating the 
motors 10-107-10* is drawn through a 
pipe 21 leading from the reservoir 20 to 
the several walves 16. · The pipe 21 leads 

' to, and from, a heating goil22 arranged in 
' 16 

18 

a casing * 28, into which the hot exhaust 
gases from the engine 18 are directed 
through a pipe 24, the exhaust gases. thus 
acting to heat the compressed air before 
it is delivered to the motors, thereby in 
creasing · its pressure. The exhaust gases 
paSS from the casing 28 to a pipe 25 and . 
are delivered to the atmosphere through a 

| cowl 26 to which the pipe 25 leads; the 

20 

25 

cowl 26 being disposed at the stern of the 
hull 2. adjacent the propeller 11 in such po 
sition that " the latter will act to create a 
forced draft through the pipe.25. ^ ? 
The air acted on by the compressor 19 

is delivered thereto through a pipe 2f lead 
ing from a pipe 25”, which .. in turn leads 
from a cowl" 26” disposed on the forward 

.. end of the hull 2 adjacent the propeller 11 
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· they may be rocked and retained in any de- ' 
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thereon; the latter acting to force air into 
the cowl 26” when rotated in Such direc 
'tion as to move the machine in a forward 
direction. ? 

The pipes 25 and 25° may be connected so 
that there will be a continuous passage of ? 
air therethrough from the bow to the stern 
of the vessel, which flow of air is accelerated 
by the propeller 11. · • · · · · ? 
Air under presSure is delivered to the cyl 

inders ? above, or below the pistons therein 
from the reservoir 20 through flexible con 
duits 28 and controlling walves 29, so as to 
position the pistons at the outer or inner 
ends of the cylinders ? and thereby dispose...! 
the propeller wheels '10 close to the hull 2 
or Some, distance therefrom, as shown in 
F'ig. 8. ~ · · · · · 
The inner ends of the rods 6-6° may be 

attached to any suitable mechanism by which 
Sired position, SO aS to dispose the wheels 9’ 
and propellers 11 carried, on the outer ends 
thereof. in any desired position. The mech 
.aniSm here shown for operating the rods 
6-6° consists of cables 29-29’, which are 
connected to opposite sides of the " ends of 
the rods and lead to drums 80; and are 
mQunted on the 'latter in Such manner that " 
the cables 29 will wind thereon when the 
drumS are rotated in one direction while 
the cables 29’ will unwind, and wice versa. 
PaWls 81 engage Square toothed ratchetS 82 
on the drums 80, So as to prevent the latter 
from rotating; the pawls 81 ? being disen 

| gaged When it is desired to rotate the drums. 

65 

Any means for rotating the drums may be 
employed as desired, cranks ·82° being here 
shOWn for that purpose, ~ 
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In the operation of this invention the en 
gine 18 is set in motion SO .aS to Operate the 

| compressor 19 and compress air in the reser- " 
| woir 20. The machine being on the_ground, 
it may be propelled thereower · by directing 
compressed air from the reservoir to the mo 

| tors'10 on the shafts 9 to rotate the latter" 
and the Wheel 9’ ; the wheels 9° being poSi 
tioned paraldel with the longitudinal "center 
of the machine. The machine is steered On 
the ground by turning the rods 6 on the for 
ward pair of wheels 9’ from side to side; 
the piston rods 8 being so mounted in the 
cylinders ? as to rotate with the latter when 
the rods 6 are turned. The turning pf the 
rods 6 may be accomplished in any desired 
manner ; lever 40 ~ being here shoWn aS at 
tached thereto for that purpose. When it 
is desired to travel in the air, the gas con 
tainer A–-B is inflated for Sustaining power, 
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whereupon the wheels 9” may be turned at '' 
right , angles to the longitudinal center. Of 

--the machine and are then employed as prO 
pellers." They may also be employed im aS 

" sisting the upWard movement of the ma 90 
chine by rocking the rods 6 So as to dispose 
the wheels.9° in a horizOntal position, in 
which position they will act as helicopterS. 
The propellers 11 are employed as rud 

ders, and by disposing themr at wariouS an 
gles, the machine may be directed through 
the air on both horizontal and wertical · planes; the propellers 18 being employed for . 
the purpose of driving the machine ahead. 
If the machine should alight in Water, the ' 

hull ·2 will act to keep it afloat, while the 
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wheels 10 would be employed as propellerS " " 
for driving and steering the machine therein. 
The hull 2 is formed with a double com 

partment, . into the outermost of which air 
from the reser'woir 20 is forced in ewent the 
outer cowering is punctured,°SO aS to prevent, 
the water from entering the interior of the 
hull. ~ ''~ • " . . ^ * * • 

It is obvious that the details of construc 
tion and arrangement Of parts as herein '' de 
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scribed and illustrated are Subject to" waria.- . 
tions and modifications to adapt the inven 
tion to various conditions of uSe, and I do 
not limit myself to the exact structure here 
disclosed, but reserve the right to all such 
variations and modifications as properly fall 
within the Scope of my invention and the 
terms of the claims. ' · .. '' - * * 
By disposing the pistons in' the rear Cyl 

inders ? in their uppermost position, and the 
` pistons in the forwardmost cylinders ? in 
' their lowermost position, when the wheels 9° 
are on the ground, the forward end of the · 
gas container Will be elewated So as to dis 
pose the underSide of the laterally extend 
ing portions B at an inclination, which posi 
tion exposes the underside of the portions B 
to the action of air currentS in Such manner ? 
as to assist the upWard movement of the ma 
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chine. This longitudinal inclination of the 
machine can be maintained' during flight by 
disposing the forward cylinders ? and the 
wheels 9° thereon in a horizontal position; 
the propeller blades in the forward wheels 
9° on being rotated acting on the air to ele 
wate the forward portion of the machine. 
By then reversing. the direction of rotation 
of the forward wheels 9”, when it is desired 
to descend, they will act to draw the prow 
of the machine downward. *\ 
In landing, the cyhinders 'f are all disposed 

in a wertical position, with the pistons there 
in in : their lowermost positions. The com 
pressed air above the pistons thus acts to 
cushion the shock of the wheels 9’ when they 
come in contact With the ground, thus en 
abling a genthe landing. The air in the res 
erwoir 20 may be drawn of through a pipe 
20^ and utilized for any desired purpose, 
Such as injecting a fire extinguisher, etc. 
The arrangement of the cowl 26° behind 

the forward propeller 11, and forming a com 
munication from this cowl to the coWl 26 ad 
jacent the rearWard propeller 11, by means 

' of the pipe 25-25° causes the two propellers 
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to act to maintain a forced paSSage of air 
into the forward cowl 26” and out the rear 
ward cowl 26. The rapid flow of air into 
the coWl 26', together With the vacuum pro 
duced by the action of the forward propeller, 
actS to So agitate the air adjacent the for 
Ward end of the machine that When mist, or 
fog are present, there Will be a tendency to 
precipitate it and thereby clear the atmos 
phere for a short distance ahead of the ma-. 
chine. • ? 
. Hawing thus described my invention, what 
I claim and' desire to secure by Letters 
Patent is-- ? 

1. The combination in a flying machine, 
of a gas container, a hull rigidly attached 
to the underside thereof, a plurality of cyl 
inders mounted to be $Wung universally on 
the exterior of the hull, pistons reciprocally 
mounted in the cylinders, and Wheels car 
ried on said pistOns. 

2. The combination in a flying machine, 
of a gas container, a hull rigidly attached to 
to the underside thereof, a plurality' of cyl 
inders mounted to be SWung universally on 
the exterior of the hull, pistons reciprocally 
mounted in the cylinders, wheels carried on 
said pistons, said wheels fitted with pro 
peller blades, and means for reciprocating 
said pistons by fluid pressure for disposing 
fll wheels at warious distances from the 

11.1. ~ ~ 

8. The combination in a "flying machine, 
of a gas container, a hull rigidly attacher to 
the underside thereof, a plurality of cylin 
ders mounted to be sWung universally on 
the exterior\of the hull, pistons reciprocally 
mounted in the cylinders,_Wheels carried on 
said pistons, said'Wheels fitted with 'propel 

.thereon. 

l9*blades, means for reciprocating said pis- , tóas by fluid pressure for, disposing the 
wheels at various distances from the hull, 
and means for rocking the cylinders in their 
univerSal_mountings to dispose them at wa 
rious angles in relation to the hull. . 

4. .The combination. in a flying machine, 
of a gas container, a hull rigidly attached to 
the underSide thereof, a plurality of cylin 
derS mounted to be swung universally on 
the exterior of the hull, pistons reciprocally 
mounted in the cylinders, wheels carried on 
said pistOns, said wheels fitted with propel 
ler blades, means for reciprocating s?id pis 
tons by fluid, pressure for disposing the 
wheels at warious distances from the hull, 
means for rocking the cylinders in their uni 
wersal mountings to dispose them at warious " 
angles in relation to the hull, and means for rotating the cylinders to dispose the 
Wheels in warious positions.' ~ 

5. The combination in a flying machine, 
of a galS container, a hull rigidly attached 
to the underside thereof, a plurality of cyl 
inderS. mounted to besWung universally on 
the exterior of the hull, pistons reciprocally 
mounted in the gylinders, wheels carried on 
said pistons, said wheels fitted with propel 
ler blades, means for reciprocating said pis 
tons by fluid, pressure for "disposing the 
Wheels at warious distances from the hull, means for rocking the cylinders in their uni 
wersal mountings to dispose them at various 
angles in relation to the hull, means for ro tating the cylinders to dispose the wheels 
in Warious positions, and means for rotating 
the wheels. * 

6. The combination in a flying machine, hawing a gaS container and a hull rigidly 
attached thereto, Of' a series of cylinders 
mounted in universal bearings on the hull, pistons in the cylinders, rods on the pistoms, 
shaftS revolubly mounted on the rods, means 
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for rotating the shafts carried on the rods, · 
and wheels mounted on said shafts. 

'. The combination in a flying machine, 
hawing a gas container and a hull rigidly 
attached thereto, of a series of cylinders 

| mounted in universal bearings on the hull, pistons in the cylinders, rods'on the pistons, 
Shafts revolubly mounted on the rods, means · 
for rotating the shafts carried on the rods, 
and wheels mounted on said shafts, said 
wheels hawing propeller blades formed 

8. The combination in an flying machine, 
having a, gas container and a hull rigidly 
attached thereto, of a series of cylinders 
mounted in universal bearings pistons in the cylinders,rods on the pistons, 
shafts revolubly mounted on the rods, means 
for rotating the shafts carried on the rods, 
wheels mounted" on Said shafts, said wheels 
hawing propeller blades formed thereon, and 
means for reciprocating the piston in the 

9 

' on the hull, . 
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cylinders to position the wheels at warious . posing the last; named propellers in various " 
distances from the hull · •· · · · • • 

9. The combination in a flying machine, 
` having a gas.container .. and a hull rigidly 
attached thereto, of a Series of cylinders? 
mounted in " universal bearings on the hull, 

| pistons in the cylinders,rods gon the pistOnS; 
Shafts revolubly mounted on, the rods, means 

| for rotating the shafts_carried On the rods, 
10 

15 

20 

25 

wheels mounted on said 'shaftS, Said_wheels 
·T having propeller blades formed thereQn, 

means for reciprocating the piston in the 
cylinders to position the wheels at various 

· · distances from' the hull, and means for rOck 
ing the cylinders, in their bearings to dis 
pose them at warious angles in relation to' 
the hull. . . . ~ ' · · · · 

' 10. The · combination in a fying machine, 
of a gas container formed with laterally ex 'tending ' inflated portions forming Support 
ing planes and accentral, vertically extend 
ing, inflated portion; propellers ?? OIn each side of the vertical portion above the 
laterally extending_portions, and means_for 
rotating the propellers to move the machine 
longitudinally. · ' ' ' ..." · ' ', ~ 
· · 11. The combination in a flying machine, 

| of a gas container formied with_laterally ex 
30 

tending inflated portions forming Support 
.ing planes and a central, vertically extend ing inflated_portion, propellers disposed pn 
each side ̀ of the vertical portion above the 

| laterally extending portions, means for ro 
' 85 

40 

45. 

50 

tating. the propellers to move the machine 
longitudinally, a hull attached to the under 
side of the gas container, propellers mount 
ed at the ends of the huill, and means for 
disposing the last named prOpellers in Va 
rious positions_in relation to the hull. 

12. . The combination in a flying machine, 
of a gas · container formed " with laterally 

| extending, inflated portions forming Sup 
porting planes and a central; vertically ex 
tending inflated portion, propellers disposed 
on each side of the wertical portion abowe 
the laterally extending portions, means for 
rotating the prOpellerS to move the machine 
longitudinally, a hull attached to the under 
side of the gas container, propellers mounted 
at the ends of the hull, means for disposing 
the last named propellers in warious posi- · 
tions in relation to the hull, and means for 

"’ Fotating said propellers to steer the machine 
55 . 

. of a gas container formed with laterally 

in warious directions.' ~ ~ 

18. The combination in a flying machine, 
extending, inflated portions forming Sup 

` porting planes and a central, wertically ex 
* 60 
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tending inflated.portion, propellers disposed 
on each side of the wertical portion above 
the Jaterally extending portions, means for 
rotating_the_propellers to move the machine 
longitudinally, a hull attached to the under 
side of the gas container, propellers mount 
ed at , the ends of the hull, means for dis 

.. '| positions in relation to the hull, means_for , 
rotating saidpropellers to steer the machine . 
in warious directions, a series of cylinderS - 

70 mounted in universal bearings on the, hull, pistons in the cylinders,rods on the pistons, 
Shafts revolubly mounted on the rods, means 
for rotating ...the shafts carried on the rods, "" 
wheels mounted on Said shafts, said Wheels 
hawing propeller blades formed thereon, 
-means for reciprocating the piston in the 
"cylinders ̀ to position the wheels at 'warious 
distances from the hull; and means for, rock ing the cylinders in their bearings to dispose 
them at 'warious angles in relation to the 
hull. " " `', '' ? · ~ 

of a gas container formed with laterally ex 
tending, inflated portions forming Support 
ing planes and a central, wertically extend 
ing inflated portion, propeller's disposed on 
each side of the wértical portion above the 
laterally extending' portions, means for ro 
tating the propellers to mowe the machine 
longitudinally, a hull attached to the under 

| side of the gas container, propellers mount 
'ed at the ends of the hull, means for dispos 
ing the last named propellers in warious'po 
tating. Said_propellers to steer the machine 
in warious directions, a cowl arranged adja 
cent the propellers through which air is 
forced by the propellers, and conduits lead 
ing from the cowl to an air compressor. 

15. The combination in a flying machine, 
of a gas container formed with laterally ex 
tending, inflated portions forming Support 
ing planes and a central, wertically extend 
'ing, inflated portion, propellers disposed on 
| each side of the vertical portion above the 
· laterally extending portions, means for rO 
tating the propellers to mowe the machine 
longitudinally, a hull attached to the under 
Side of the gaS Container, propellers mount- " 
ed at the ends of the hull, means for dispOS 
ing the last named propellers in various po 
Sitions in relation to the hull, means for ro 
tating said propellers to steer the machine 
in various directions, a cOwl arranged adja 
cent the propellers through which air is 
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14. The combination in a flying machine, ' ', 
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| sitions in relation to the hull, means for To- " 
95. 
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forced by the propellers, an air compressor, 
conduits leading from the cOwl to the intake 
portS of the compressor, an engine for oper 
ating the 'compreSSor, a reserwoir for com 
pressed air, and walved means for drawing 
the air from the compressor for operating 
the warious propeller driwing means. . 

16. The combination in a flying machine, 
of a gas container, formed with laterally ex 
tending, inflated portions forming support 
ing planes and a central, wertically extend 

' img, inflated portion, propellers disposed on 
ench side of the wertical portion above the 
laterally extending portions, means for ro 
tating the propellers to move the machine 
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longitudinally, a hull attached to the under 
side of the gas container, propellers mount 
ed at the ends of the hull; means for dispos 
ing the last named propellers in various po 
sitions in relation to the hull, means for ro 
tating Said propellers to steer the machine 
in various directions, at cOwl arranged adja 
cent the propellers through which air is 
forced by the propellers, an air compressor, 
conduits leading from the c(owl to the int?ake 
ports of the compreSSOr, an engine for oper 
ating the compreSSOr. a reserwoir for com 
pressed air, walved me:ulus for drawing the 
air _from the compressor for operating the 
various propeller driwing means, and means 
for heating' the compressed air as it leaves 
the reSerwoir by the exhaust from the 
engine. ~ ~ 

17. The combination in a flying machine, 
Of a gas container', formed with laterally ex 
tending, inflated portions forming Support 
ing planes and it. central, wértically extend ing, inflated portion, propellers disposed on 
each side of the wertical portion above the 
laterally extending portions, means for ro 
tating the propellers to .move the machine 
longitudinally, a hull attached to the under 

side of the gas container, propellers mount 
ed at the ends of the hull, means for dispoS 
ing the last named propellers in various po 30 
sitions in relation_to the lnull, means for to- . tating said propellers to steer the machine 
in warious directions, a cowl arranged adja 
cent the propellers through , which air is 
forced by the propellers, an air compreSSor, 
conduits leading from the cowl to the intake ports of the compreSSor, an engine for oper 
ating the compreSSOr, a reservoir for com 
pressed air, walwed means for drawing the 
air from ' the compressor for operating the 
various propeller driving means, means for 
heating the compressed air as it leaves the 
reservoir by the exhaust from the engine, and 
means for_utilizing the air after it gperates 
the propeller driving means for cooling the 
engIne. 
In testimony whereof I have hereunto Set 

my hand in the presence of two subscribing 
Witnesses. ~ 

CHARLES A. RUSH. 
· Witnesses: 

` CHARLES EDELMAN; 
JoHN H. HBRRING. 
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