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No. 766,021,

UNITED STATES

Patented July 26, 1904.

PaTeENT  OFFICE.

STEPHEN MERRILL CRAIG, OF MOSCOW,

TDAHO.

FLYING-MACHINE. -

SPECIFICATION forming part of Letters Patent No. 766,021, dated July 26, 1904.

Application filed June 18§, 1908, Serial No. 162,129,

(No model,)

To all whom it may concermn:

Beit known that I, STEPHEN MERRILLCRATG,
acitizen of the Umted States, residing at \/Ios-
cow, In the county ot Latah and State of
Idaho, have invented certain new and useful
Improvements in Flying-Machines; and I do
declare the following to be a full, clear, and
exact description of the invention, such as will
enable others skilled in the art to which it ap-
pertains to make and use the same.

This invention relates to 1mpr0vements in
flying-machines for aerial navigation.

The object of the invention is to provide
a machine of this character which may be
quickly raised to any desired height and pro-
pelled and steered through the air at the will
of the operator.

A further object is to prowde a flying-ma-
chine which will be comparatively simple in
construction, easily managed, the structure
of which be strong and durable, but light in
welght, and which will be well adapted to the
use for which it is designed.

With these and othel objects in view the
Inventlon consists of certain novel features ot
construction, combination, and arrangement
of parts, as will be more fully descr 1betl and
particularly pointed out in the appended
claims.

Figure 1 is a side elevation of the complete
machine. Fig. 2 is a top plan view of the
same.- Fig. 8 isa side elevation, on-an en-
larged scale, of the car or platfoirm. Fig. 4

through the car on the line of the shatt of the
sicle fans. Fig. 5 1s an enlarged detail side
view of the means for tilting the side elevat-
Ing-fans.

supporting and tilting the top elevating-fans.

of Fig. T.
In section, of the outer end of the irame
showing the rudder connection.

Tn the dr awings, 1 denotes the body or sup-
porting-frame _of t_he machine, constructed in
skeleton form and consisting of two upper
longitudinally-disposed bars or rods 2, which

Fig. 6 1s a vertical sectional view
of the same on the line 66 of Fig. 5.
is an enlarged detail side view ot means for

10‘74

are spaced apart and arranged parallel with
each other for a short distance at the center,
and from said parallel portions they gradually
converge toward their ends, at which points
they are connected together by cross-bars 3

4 denotes two lonmtudmally—dlsposed baré
or rods arranged below the bars 2 and not so

far apart as the bars 2. The central portions

of the bars 4 are also arranged parallel with

each other, and from said parallel portions
they converge and are inclined upwardly

toward the bars 2 and are connected to the

same by short vertically-disposed bars 5 and
are also connected together by cross-bars 6.
The pairs of bars 2 and 4 are connected to-
gether and to each other by a series of diag-

onally—am anged brace rods or wires 7.

8 denotes upwardlv projecting bars af—

ran_ﬂ*ed at the ends of the parallel portions of
the rods or bars 2 and 4 and are adapted to

connect the same and to form the corners of

d car.

juncture with the bars 2 and 4, and diagonally-
arranged cross-braces 12 connect the opposite
upper and lower corners of the sides of the
car-frame formed by-the bars 2, 4, and.: 8.

A suitable flooring or platform 13 is formed

on the lower side bars 4 and cross-bars 10, on
which 1s supported the engine 14 and driving
mechanism forthe machine.
form 13 is arranged a central longitudinally-
1 disposed power-shaft 15, suitably journaled
1s a central vertical cross-sectional view

in hangers, and on said shaft is fixed a spocket-

wheel 16, -which is connected by a sprocket-

chain 17 to a spocket-wheel on the drive-
shaft of the engine. On the outer end of the
shaft 15 is fixed a sprocket-wheel 18, which
1s connected by a sprocket -chain 18’ to a

sprocket-wheel 19, loosely mounted on the

: . _ | end of a horizontal longitudinally -disposed
Fig. 8 1s a cross-sectional view on the line 8 8

Fig. 9 1s a detail plan view, partly -

shaft 20, arranged in the front part of the
frame 1 and suitably journaled in bearings
carried by sald frame. The outer end of the
shaft 20 projects beyond the end of the frame
and hasmounted thereona propeller 21, which
may be of any suitable - construction, the

blades of which are smtably blaced b the
i shait 20.

Below the plat- -
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Cross-bars 9 and 10 connect the upper
and lower ends of the bars 8 at their point of -
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20" denotesaclutch memberslidably mount- |

ed upon the inner end of the shatft 20 to rotate
therewith. Thesaid clutch memberisadapted
to be moved into engagement with a coacting
clutch member formed on the loosely-mounted
sprocket-wheel 19 by means of a forked shift-
ing-lever 22, suitably mounted in the frame of
the car. To the upper end of the lever is
connected one end of an operating-rod 23, the
oppostte end of which 1s connected to an op-
erating-lever 24, arranged at the opposite end
of the car.

25 denotes vertically - disposed shafts ar-
ranged near each end of the frame 1 and suit-
ably mounted and braced therein by brace-
rods 26. On the upper ends of the shafts 25
are mounted bevel gear-pinions 27, which are
aclapted to mesh with bevel gear-wheels 28
and 29, arranged above the same and mounted
upon a shaft 30, which 1s supported above the
pinions 27 by means of braces 31, which are
connected at their lower ends to the brace-
rods 26 and shatts 25.

32 denotes shaft swhich are practically ex-
tensions of the shafts 25, and on the lower
ends of the shatt 32 are mounted bevel gear-
pinions 33, which are adapted to mesh with
the gear-wheels 28 and 29 above the pinions
27. The lower ends of the shafts 32 above
the pinions 33 are supported in cross-bars 34,
which are supported by inclined braces 35,
pivotally connected at their lower ends to the
shafts 30 between the gear-wheels 28 and 29.

- The shafts 32 are further supported and

35
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braced by inclined brace-bars 36, pivotally
connected at their lower ends to the outer ends
of the shafts 30 beyond the gear-wheels 28
and 29.

37 denotes segmental racks arranged below
the pinions 27 and connected by diverging
brace-bars to the extension-shafts 82 and also
connected by braces to the shafts 30 between
the wheels 28 and 29. |

38 denotes a horizontal longitudinally-dis-
posed shaft arranged above the machine and
rotatably journaled in hangers 39, connected
to a rod or bar 40, which is arranged above
the shatt 38 and connected at its ends to the
braces 31. On the ends of the shaft 38 are
formed fixed worm-gears 41, which are adapt-
ed to mesh with the segmental racks 37. On
the shaft 38, about midway the length of the
same, 1s fixed a bevel gear-pinion 42, which
is adapted to mesh with a bevel-pinion 43,
fixed to the upper end of a vertically-disposed
shatt 44, which is suitably mounted on brace-
rods 45, which extend from the bar 40 to the
top bar of the car. On the lower end of the

shatft 44 1s fixed a hand-wheel 46, which when
turned will rotate the shaft 44, which in turn
will rotate the shaft 38 and worm-gears 41,
which being in mesh with the segmental racks
37 will turn the same, thereby tilting the ex-
tension-shafts 32, as will be understood.

766,021

47 denotes the upper elev&ting—f&ns carried 65

by the extension-shafts 32. These fans may
be of any suitable construction, but are pref-
erably formed with eight blades suitably ar-
ranged upon a central hub and braced to the
shatt 32. |

On the lower end of the shafts 25 are fixed
bevel gear-pinions 48, which are adapted to
mesh with similar gears 49, fixed on the
ends of inclined shafts 50, which are suitably
mountec in bearings 51 on the lower portions
of the ends of the frame 1. On the inner
ends of the shafts 50 are fixed bevel-gears 52,
which are adapted to mesh with the bevel-
gears 53, mounted on the ends of the shaft
15 and from which. shaft motion is trans-
ferred to the shafts 25 to rotate the same and
the fans 47, as will be understood.

54 denotes brace-rods connected at their
lower ends to the ends of the frame, the up-

per ends of the rods being connected to the

upper ends of shafts 25 and braces 26 to se-
curely brace and hold the shafts 25 in posi-
fion.

55 denotes a transversely-arranged shaft

journaled 1n bearings 56 on the platform of
the car and supported near its outer ends in
bearings 57, which are supported by the up-
per and lower inclined brace bars or rods 58
and 59. .

60 denotes a bevel-gear mounted upon the
shaft 55 near the center of the same, said gear
being adapted to mesh with a similar bevel-

gear 61, fixed to the end of a short longitu-

dinally-disposed shaft 62, journaled in bear-
ings 63 on the car-platform. On the op-
posite end of the shaft 62 is fixed a spur-
gear 64, which is adapted tomesh with a simi-
lar gear 65, loosely mounted on the power-
shatt 15. A clutch member 66 is slidably
mounted on the shaft 15 to rotate therewith,
sald clutech member being adapted to be moved
into engagement with a clutch member formed
on the gear 65, whereby when said clutch
members are engaged motion will be trans-
ferred from the power-shatt 15 to rotate the
shaft 55. A clutch-shifting lever 67 is piv-
oted 1n the platform and adapted to be oper-
ated to shift said clutech. On the outer ends
of the shatt 55 are fixed bevel gear-pinions 68.

69 denotes rings or bands having annularly-
grooved outer surfaces 70 and provided on
their inner surfaces with annular series of
gear-teeth 71. The rings or bands 69 are-ar-
ranged around the shaft 55 near the outer
ends of the same and are supported by means
of annular collars T2, carried by the outer
ends of the brace-rods 58 and 59. Fixed to

the outer faces of the rings or bands 69 are

horizontally-projecting arms 73, arranged one
above the other and connected at their outer
ends by vertically-disposed bars or plates 74.
In the outer ends of the arms 73 are journaled

| the upper ends of depending shafts 75, on
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which are mounted the lower or side elevat-
ing-tfans 76. On the upper ends of the shafts
75 are fixed bevel gear-pinions 77, which are
adapted to mesh with the bevel gear-pinions

68 on the ends of the shaft 55, as shown, and

by means of which the fans (6 are 10ta,ted
18 denotes a transversely-disposed rod or
shaft arranged immediately above the shaft

55 ‘md in line with the same, the shaft 78

bemo journaled 1n extensions of the bearings
o( "On the outer ends of the shaft 78 are
ixed spur gear-pinions 79, which are adapted
to mesh w1th the internal annular series of
teeth 71, formed on the ring 69, so that when
the shatt 78 and gear-pinions 79 are turned
the pinions will rotate the rings or bands 69,
which w111 turn the arms 73, carrying the fan-
shatts 75, and tilt the same and the fans 76 to
such ene'le as may be desired. _
80 denotes a worm-gear fixedly mounted
upon the rod or shaft 78 anc 81 denotes a
worm fixed on the lower end of a suitably-
mounted inclined shaft 82, having at its op-
posite end a hand-wheel 83 whereby the shaft
82 may be turned to rotete the shaft 78 and
t1lt said fans in the manner just deseribed.

The fans 76 may be of any suitable con-

struction, the blades of the same being suit-
ably br aced to the shafts 75.

34 denotes the rudder, the inner end of
which is connected to the rear end of the frame
To the inner end
ot the rudder are connected the ends of later-
ally-projecting arms or levers 86 and 87.

38 and 89 denote upper and lower pr oject-
ing arms or levers also connected to the inner
end of the rudder.

90 and 91 denote operating-levers pwoted
above the platform of the car and carrying
pawls which are adapted to operate in con-
junction with segmental racks 92. The lower
ends of the levers 90 and 91 are adapted to
project below the pivotal points of the same.

93 and 94 denote ropes which connect the
rudder-arms 86 and 87 to the lever 90 at points
above and below its pivotal connection, where-
by the rocking of said lever will swing the
rudder 84 later allv one side or the otlﬁer

95 and 96 denote ropes which connect the
ruclder-arms 88 and 89 to the lever 91 above
and below the pivotal point of the same, where-
by the rocking of this lever will swing the rud-
der up or down above or below the horlmntel
plane of the same.

97 represents ropes or cables connected to
the frame for supporting the frame and oper-
ating mechanism from a gas -field. (Not
shown. ) :

In operation the upper and lower elevat-
ing-fans are first started to raise the machine
to thedesired height. The propeller is then
thrown into gear and the elevating-fans tilt-
ed for wa,rdlv by the mechanism Terein de-
scribed, in which position they assist the pro-

peller in the propulsion of the machine, as
well as Leepmcr the same up. The course
of the machine is determined and controlled
by the rudder through the operating-levers
and ropes connecting “with the same.
be noted that all the controlling levers and
wheels are arranged at one end of the car in

3
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It will

70

convenient reach of the operator, so that

every part of the machine is u Hder the con-

trol and may be quickly thrown into or out

of gear or mampuleted at the will of the op-

erator.

From the foregoing deSCI‘lptIOH taken 1n
connection with the accompanying drawings,
the construction and operation of the inven-
tion will be readily understood without re-
quiring a more extended explanation.

Various changes in the form, proportion,

and the minor deta,lls ot eonstructwn may be
resorted to w1 thout departing from the prin-
ciple or sacrificing any of the advantages of
this invention.

Having thus fully described my invention,
what I clmm ancl desire to secure by Lettere
Patent, 1s—

1. In a machine of the character described,

30

00
the combination with a supporting-frame of

upper elevating-fans arranged above and at

each end of said frame and edepted to be tilt-

ed, means for operating said fans in their up-
right and tilted positions, a horizontal trans-

versely-disposed shaft supported upon said
frame, means for rotating said shaft, brace-
rods adapted to support the outer ends of

sald shaft, lower elevating-fans arranged at

the outer ends. of said shatt and edapted to
be operated thereby, an exteriorly-grooved
ring or band rotatably supported in the outer
ends of said brace-rods, and having an inte-
rior,annular series of gear-teeth, hor lxontelly-
pro;jectlntr supporting-arms fixed to sald ring
or band the outer ends of which are adepted

95

100

105

to support said lower fans, a transversely-

arranged shaft having on its ends Spur gear-
pinions which are adapted to engage the an-
nular series of teeth in said rings or bands
whereby upon rotation of said shaft said rings

-or bandsand the supporting-arms fixed therete
will be turned to tilt said lower fans, a pro-

peller arranged at the forward end of said

framework end a rudder arranged at-the rear

end of the same, and means tor operating the
same, substantlelly as described.

9. In amac hine of the character described,
the combination with an open framework,
having a centrally-arranged platform or car,

ot perpendleulal shafts rotatably supported

110
115

120

near each end of said framework, upper ele- -

vating-fans mounted upon short shafts and
ar renﬂed above said perpendicular shafts, a

system of gearing adapted to connect said up-
per and lower shatts to r otatably support said

fans and permit the same to be tilted for-

wardly or rearwardly, seemental racks car-

125
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ried by said fan-shafts, a horizontal longitu- | end of said framework, means for driving said

dinally-disposed shatt supported above said | propeller, and steering apparatus arranged at
framework, worm-gecars carried at the ends | the rearend of said framework, substantially 13
of said shaft and adapted to engage the teeth | as deseribed. |

5 on sald segmental racks, means for rotating In testimony whereot 1 have hereunto set
said shaft and worm-gears to actuate said | my hand in presence of two subscribing wit-
rack and tilt said fans, a transverse shatt ro- | nesses. |

tatably supported upon said platform, lower DTN M . .

clevating-fans arranged at the ends of said _ STEPHEN MERRILL CRAIG.
10 shaft, and adapted to be driven thereby, Witnesses: |

means whereby said lower fans may be tilted, JoHN CRAIG,

a propeller rotatably mounted at the forward Joux F. HoGUkE.
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