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o all whom it may concern: ., ) prising sections C—C—(, is rigidly engaged.
- Be it known that I, Ewarp E. STEINHAUS, | As shown, said standard B is the shortest and
- a citizen of the United States, and aresident | the standards B’ and B? are of sufficient
~of the city of Chicago, in the county of Cook ‘length to afford a desired inclination of said
5 and State. of Illinois, have invented certamn | shaft. Motors B3 and- B* of any suitable ¢¢ -
-new and useful Improvements in Dirigible | kind, ‘are firmly engaged on the standards |
~ Flying-Machines; and T do hereby declare | B—B? and inclosing the same are the motor
- thatthe following is a full, clear, and exact casings b, provided with integral upwardly -
description of the same, reference being had | Opening gear casings b'.. ' Integral with the -
to the accompanying’ drawings; and ‘to the | top of sald motor.casing b is a | ousing 6% in ¢
letters of reference -marked thereon, which | wlfich the ends of the sections C—C’ are rig-
~ form & part of this specification. - .o~ {1dly engaged, as shown in Fig. 2. For the - -
- - This invention relates to improvements in | purpose of affording access to sald: motors,
- dirigible flying machines and particularly to | Iadders are provided leading from the car to.
15 ‘that class in which gas bags are not re uired, ( the top of the standards and, as'shown, for g
~ but which receive an, initiall”’?’elbcityqb‘eforef this %Urpose strips b° of thin metal or other -
rising from the ground. = " - 4 suitable materia are bolted or otherwise se~
1t is an important object of my inveéntion - cured to the Lllpper and lower ends of the end
- to provide a machine in which both-aero- | standaids an transverse cleats 4%, are fas-
20 planes and adequate power are utilized 1n | tened thereto in any suitable manner. Jour- 75
- Pifting and propelling the machine and its | naled in said sections C—C are shafts D—D".. °
load and in which when raised to the desired | the inner ends of which project through the
‘height the aeroplanes alone are adapted to | housings b* and are journaled in suitable

. ‘he groun

support the weight of the machine when trav-

eling approximately horizontally, the power
being then applied directly to propulsion. -

buitt and maintained.

The invention consists in the matters here-

. and defied in the appended claims.
5 . In the drawings: Figure 1 is a side eleva- |
- tion of a device embodying my invention. |

Fig. 2is a view in side elevation, showing

. parts in longitudinal vertical section. * Fig. 3

18 an end -elevation of the same. Fio. 445 3

10 section on line 4—4 of Fig. 1 with parts-
- removed. A N

 As shown in the drawings: A represents a

-body or car of considérable length, a3 com-
pared with its width, and which tapers from.

45 its middle toward its pointed ends. Seid
- body may be of any suitable material to af-

ford great strength with light weight. En-:

gaged transversely to said body near each
eng are axles a, provided with wheels a/~—a’
which supgort sald car when in contact with
' d. Rigidly engaged to said car A,
aear each end and the -nud%le,' are standards
or uprights B—B’ and B? provided with ad-

Justable mutually alined bearings a?, at their |
- 55 upper ends in which a tubular shaft, com-

‘number o

intermesh with a’

balance ‘wheel for the motor. ) ar ¢
1s provided with a hub ¢, on-the outer end of

| against the end of the hub ¢°
| cures the same from longi _ ,
{ Journaled on each sectional shaft ¢—(’
‘are aeroplanes G, G/, G2 and G® which are free

to rotate but are firmly held from movement 10¢

of collars _
1s secured from longitudinal movement . by -

bearings in the ends of the section C’. A |

ball bearing d of any suitable kind is pro- go

_ | vided for each.of said shafts at their outer
1t 1s further an object of this invention to |
- -provide an efficient machine of great strength

and hight weight having few parts, and those
easily assembled, and which' can be cheaply

ends. A’ Frbpeﬂer wheel E of two or. any .

sprocket. chain e?.

in said gear casing ¥/,-and which serves s the"
Said gear 3,

which is engaged a propeller wheel F, similar
to the propellers K, and a collar f, bears
b ¢ and-firmly se-
ngitudinal movement.

longitudinally of the shaft. For this gju_r-; _
pose the hubs of said aeroplanes G, G’ and G*~

-abut dgainst the bearings on said standards

and are firmly held in said position by means
g,9 and ¢* and the aeroplane G2,

means of collars g* and ¢* all of which are pro-

‘vided with set screws to firmly hold the same

in adjusted position. Said’ aeroplanes, as

shown, ‘comprise a hub h, to which are se- 110

_ “buckets is secured to the outer
end of each- of said shafts D-—D’. On the ...
‘Inner end.of each shaft is provided a sprocket. 85
| wheel ¢, which is driven f
‘wheel ¢’; on the motor shaft, by means. of a
L ~ Journalea on each end of -
| said shaft, section C' 1§ a gear ¢, adapted to. . -
gear ¢! on the motor shaft, 9o’
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~cured in any suitable manner radial blades ! of travel is readily controlled by actuating

10

I/, at right angles to each other. Rigidly

bracing said blades are concentric rings or

bands A*—h* which are secured to the side
thereof In any preferred manner to form a
rigid construction and, as shown, one is po-

sitioned near the i:ub and the other is of

greater diameter and fastened a correspond-
ing distance from the outer ends of said
blades.

~ and positionéd centrally between said blades
: i/ are shorter blades A* which extend to the

15

outer circumference coincident with the ends
of said blades k', and are .securely fastened
at their sides to the ring or band 2% A plu-
rality of short outer blades #°, are positioned

- between the blades 2’ and At and are secured

at one end to the rings 2* and their outer ends

" extend the the same radial distance from the
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hub as the blades A" and k*. The outer ends
of all of said blades A’'—h* and A® are rigidly
braced and held in unvarying relation by
means of wires or cords h%, which may be of
any desired number and extend around the

periphrery of said aeroplane.. Any suitable
Bteering mechanism may be provided but, as

shown, rudders I—I’ are pivoted to said
standards B ‘and B? and are éach provided

with two.tillgrs i—1, adapted to be operated

simultaneously by tiller ropes ¢, which ex-
tend along each side of the car and through

suitable eyes 1*—* and at their ends are se--

cured to the corresponding tillers of the 1ud-

“ders. |

The operation is as follows: When startin
and while the machine 1s obtaining its initia

‘velocity, said device travels on the ground
on the wheels ¢'—a’. As the velocity in-
creases the aeroplanes gradually lift the

machine from the ground and the rate of

_ ascension depends upon velocity and.the in-

clination of said aeroplanes. The height
from the ground at which said machine
travels in a horizontal position-depends upon

the acquired velocity, as a certain speed is |

necessary before the aeroplanes are self stup-

50

.09

porting. As long as the machine travels at

the required speed it continues to travel in:
this horizontal position. It is now obvious -

that if the velocity is decreased the machine

‘gradually descends and that at any point in

the descent we may again cause the ma-

chine to travel in a horizontal position by .

increasing the velocity sufficiently or may
ascend by Increasing the velocity above the

- speed required for soaring. If however, it

60

18 desired to ascend without changing the
power necessary for the aeroplanes to sus-
taln the machine in a horizontal plane, it

may be accomplished by shifting the center
of gravity or the ballast to the rear end of

the car. At any point in the ascent the
rnachine may be made to again assume &

horizontal position by shifting the center of

Securely fastened to said ring A?

the tillers which simultaneously shifts both

rudders to act in either direction. -
HKasy access 1s had to the motors by means

.of the ladders at each end of the car for start-

Ing and stopping the same or if preferred the

motors may be controlled by mechanism op-

erated from the car.

If preferred the standards may be adjust-
able and provided with mechanism for si-
multaneously ~adjusting the same thereby
varying the angle of inclination and conse-
quently the rate of ascent and descent.

By my form of aeroplanes it will be seen

that the greatest possible sustaining effects

are provided owing to the 1‘élativeTy oreat
length and narrow width and that the re-

sultant area of all the blades 1s the greatest

possible to obtain in such a compact form
and with light weight. |

Different forms of rudders may be used or
only one may be used and various forms of
aeroplanes may be Fmvided_ and different

380
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means may be employed for transnutting .

power from the motors to the propellers and

various other details may be varied without
departing from the principles of my inven-
tion, and 1 therefore do not desire to limt

myself as to details as obviously they may be
varied.,

1 claim as my invention: ° L
1. A car mounted on wheels, a shaft sup-
ported on the car so that its axis i1s inclined

to the body of the car, propellers arranged

| on the shaft, and aeroplanes mounted to

freely rotate on the shaft, each of said aero-
planes comprising a hub and blades radially

-arranged relative to said hub and rigidly con-

nected together. | o
- 2. A car mounted on wheels, a shalt sup-

| ported on the car and inclined thereto, pro-
pellers arranged on the shaft; propellers jour-

naled in the ends of the shaft and aecroplanes
mounted to rotate on the shaft, each compris-
ing & hub, and radially arranged blades rig-
i’dﬁr zonnected together at their ends.

3. A ear mounted on wheels, a hollow shaft

supported ‘with its axis inclined to the body

of the car, propellers journaled on the shaft,
a shaft extending. from each end of said .hol-
low shaft, a propeller secured on the outer

end of each shaft, motors, each adapted to
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drive one of the propellers on the hollow -

shaft and one of the shafts journaled 1 said
hollow shaft and aeroplanes mounted on the

hollow shaft. | |

" 4, In a device of the class described the
combination with a car of road wheels there-
on, standards engaged on said car, a tubular
non-rotative shaft carried thereby, a pro-
peller journaled thereon, a shaft journaled n
each end of said. tubular shaft, a propeller
rigidly' engaged on each, motors acting to
drive-all said propellers, acroplanes compris-

65 gravity or ballast to normal. ~ The direction | ing radial blades journaled on said tubular
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shaft and means
movement tltereof. S

“nation with a car adapted to travel on the

.o

10

‘rotatable shaft.

15 6. In a device of the class desbribed- the

oround of standards. or uprights engaged

thereto, adjustable bearings at the outer end
of each, a non-rotatable shaft engaged 1n said
bearings, one or more propellers journaled on
said shaft, motors supported by the end

standards, adapted to drive said propellers,
means for controlling the direction of travel

of sald car and aeroplanes inclined relatively

to the carand supported to swing on-said non-

combination with a car, of standards engaged

thereto, a shaft supported thereby at an an-

- gle with the car, a motor carried by one of the

20

‘standards, a propeller driven thereby, aero-
‘planes -on said shaft each comprising a hup,
radially directed blades engaged thereto. of |
different lengths and strengthening cords
connecting the ends of said blades m rigid

C relation. |

29

7. An aero

~ described embracing a hub, radial blades of
different lengths and cords connecting the
- ends of said blades in operative relation. .

- 30

8. An aeroplane for the purposes specified
embracing a hub, blades rigidly secured
thereto, rings or bands rigidly connecting
sald blades, shorter blades rigidly connecte

- to said bands or rings having their outer ends
-approximately the same distance from the

35

9. An aeroplane.for !
embracing a hub; blades secured thereto, | bestyr -
means connecting said blades and bracing | scribed my name in the presence of two sub-

seribing ‘witnesses. = - |

hu |
the blades at the outer extremities.

the purposes s eclﬁed

~ ‘ing the ends of the blades.

~10. A car mounted on wheels, standards of
different heights secured thereto, a shaft se-
cured to the upper ends of the standards hav- |
ing 1ts axis directed at an angle with the car,

- 45

'p.i'eltfrent-ing: ;loﬁgitudinal_‘

connecting the longest blades.

‘of said standar

lane for a device of the class

and bracing means rigidly connecting-

the sides thereof and bracing means connect- |

_prdpeﬂeré 'OﬁmaIEd on said shaft intermedl—
| ate the ends and at the ends, motors connect-
. 5. A flying machine embracing in combi-

ed to operate the propellers and aeroplanes

mounted on the shaft, each. comprising =

blades of different lengths, means rigidly con-

50

necting the same at the outer ends and a hub-

11, In a device of the class. _
combingation with a car of standards secured

_thereto, a shaft secured on the standards, a
propeller journaled thereon, a propeller jour-
‘naled at the end of said shaft, a motor oﬁer—._
| atively connected to. drive both propellers

and aeroplanes secured on the shaft.
~ 12.In a device of the class described the

combination with a support of standards se-

cured to the support, motors secured on part
(fcs‘t ladders leading from the

described the

55
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support to the motors, a shaft secured to the '

standards above the motors, propellers jour-
naled on the shaft intermediate 1ts ends,

65

propellers at the ends of said shatt, operative
connections between the motors and pro- .

ellers to actuate the sameé and ball bearing
or the propeliers at the ends of the shaft.

- 13. In a device of the class described the

combination with a support of standards se-
cured to the support, motors secured on part
of said standards, a shaft secured.to the
standards above the motors, propellers jour-
naled on the shaft intermediate 1ts ends, pro-
pellers at the ends of said shaft, operative

connections between the motors and pro-

“pellers to actuate the same, a ball bearing for
-some of said propellers, aeroplanes adapted
| to support the machine and rudders for guid- -
-in%-tr esame.” - ' X
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n testimony whereof I h&vé heréuﬁt{)--suB_'-- |

- EWALD E. STEINHAUS. '

| Witﬁes:é_es'; o
C- W. HILLS,- L _'
C. K. K. HaNNAH.,
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