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Lo all whom it may concern:

Be 1t known that I, Averacy J. Bravure-
¢anrp, citizen of the United States, residing
at Woonsocket, in the county of Providence
and State of Rhode Island, have invented

new and useful Improvements in Flying- |

Machines, of which the following is a speci-

fication.

My mvention has to do with flying ma-
chines designed to carry one or a plurslity
of persons; and it has for one of its objects
to provide a flving machine which is main-
tamed m the air by force exerted perpendic-
ularly agnimst the atmosphere, and is theve-
fore not liable to dip—. e., casually move
downward or upward, when it passes from
one alr current into a stronger or wealker
one.

Another object of the invention is the |

provision of a flying machine embodying
means whereby the buoyancy and gliding
apacity of the machine can be expeditiously
and easily increased to a large extent in
the event of the engine stopping from any
cause, this with a view of enabling the ma-
chine to gradually fall or glide to the earth
and make a safe landing, _
Another object is the provision in a flying
machine, of propeller and wings for raising
the machine, propellers for moving the ma-
chine forward in the direction of its length,

~and means whereby the driver of the ma-
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chine 1s enabled to conveniently control the

first-named propellers, the wings, and the

second-named propellers, each independently
of the others.

My invention will be best understood by
reference to the accompanving illustration
of one specific embodiment thereof, while its
scope will be more particularly pointed out
i the appended claims,

In the drawings: Figure 1 is a plan of

the flying machine constituting the best

practical embodiment of my invention of
which I am cognizant. Fig. 2 is a side elva-
tion, and Fig. 3, a front elevation of the
Fig. 4 1s a broken transverse sec-
tion, taken on the line 4—4 of Fig. 1, look-
ing 1n the direction indicated by the arrow.

Fig. 5 1s a detail transverse section taken.

on the Iie 5—5 of Kig. 1, looking in the
direction indicated by arrow. Fig. 6 is a
detail section showing one of the buoyancy-
increasing - planes hereinafter specifically

referred to. - Iigs. 7 and 8-are detail views |

T T r——— e

v ! 1llustrative of an alternate construction

specifically referred to at the end hereof.

Sinllar letters and numerals designate
corresponding parts in all of the views of
the drawings, referring to which:

A 1s the body of the machine. The said
body A comprises an intermediate portion «
and comparatively narrow end portions b,
ancd 15 preferably formed of canvas or other
thin and strong material ¢ stretched over
and  sultably fastened to an appropriate
skeleton frame work , as shown in Figs. 4
an< 5. The ends of the intermediate por-

tion @ of the body are tapered to the points

where they merge into the narrow end por-
tions b, and from this it follows that when
moved endwise the body as a whole will
offer but little resistance to the air. It will
also be noted here that the body A has the
characteristics of a boat hull, and that, there-
fore, 1n the event of the machine acciden-
tally dropping in a body of water, the said
body will contribute materially to the float-
abllity of the machine as a whole and will
lessen the liability of the same sinking.
Arranged at the ends of the body A are
vertically-disposed propellers B designed

' for use 1n mwoving the machine in the direc-

tion of its length through the air, and lo-
ated 1m vertical alinement with the com-
paratively-narrow end portions & of the

. body are horizontally-disposed propellers C.

These propellers C are preferably, though
not necessarily, positioned below the body

portions O, as shown, instead of above said

body portions.

D D are wheels mounted in hangers E
fixed to the body portion ¢, and F F are
wheels mounted in hangers G which are
swiveled to the body portions »’. The said
wheels serve to support and facilitate move-
ment of the machine on the ground, and the
hangers (= of the wheels ' are connected 1n
a swiveled manner to the body portions &,
as stated, 1 order that the machine can be
conveniently gulded when moved on the
oround.

H 1s an engine of conventional or any
other suitable type that i1s mounted in the
intermediate portion ¢ of body A.

I 1s a longitudinal - central main shaft,

mounted In suitable bearings in the body A
~and permanently connected with the engine

so as to derive motion therefrom.
J 1s a driver’s'seat arranged by preference
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1in the body portion @ at one side of the
gine I.

I 1s steering mechanism suitably mounted
in front of and adjacent the seat J and com-
prising a shaft ¢, a wheel f fixed on said
shaft, and a drum ¢ also fixed on the shaft,
Fig. 1.

The before mentioned propellers B are
fixed on the outer ends of shafts 7 which are
mounted to move laterally with shding
bearings ¢’ in the end portions of the body
A, and the said shafts / are connected
through universal joints ¢ with counter-
shafts 7 through the mediwum of which the
shafts 7 and the propellers I3 are rotated
from the main shaft I, as hereinafter de-
scribed.

By reference to Fig. 1, it will be noted
that the shiding bearings ¢’, which loosely
receive the shafts 7, are connected by cables
7, which pass around sheaves s, to tne drum
g on the shaft ¢, and that the shafts { are
also connected with the drum ¢ by cables
¢t which pass around sheaves ». It will also
be noticed that the arrangement of the cables
7 and ¢ relative to the drum ¢ 1s such that

€I1-

when the drum is turned in one direction |

both propellers B will be moved through the
medium of the cables » toward the right-
hand side of the machine, while when the
drum is turned in the opposite direction,
both propellers B will be moved through the
medium of the cables 7 toward the left-hand
side of the machine. By the described syn-
chronous lateral movements of the shafts /
carrying the propellers B, the machine can

be effectually guided while 1n flight.

I prefer the means described Ior syn-
chronously moving the propellers B toward
the same side of the machine, but do not de-
sire to be understood as confiming myself to
the same, inasmuch as other appropriate
means may be employed for the purpose

- without involving departure from the scope

of my claimed 1mvention.

When the propellers B are utilized to
move the machine over the ground, the ma-
chine may be steered by moving the shafts /
laterally; the wheels K in that case readily
accommodating themselves to the direction
in which the machine 13 guided.

The countershafts « are provided at thelr
inner ends with suitable clutch-members 2
which are fixed thereon, while the main
shaft I is equipped at its ends with comple-
mentary clutch members <« splined on or
otherwise adapted to turn with the main
shaft and move thereon in the direction of
the length thereof. The clutch members 2
are connected through bars 2 with hand
levers v located adjacent the seat J, and
hence 1t will be observed that when the en-
oine H is in operation, the driver 1s en-
abled to start or stop each propeller I3 1mde-
pendently of the other, as occasion demands.

wd,
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The before mentioned propellers C have

for their office to raise the machine in the air,

and they may therefore be properly denomi-
nated altitude propellers. Said propellers
C are carried by upright shafts L., journaled
in sultable bearings in the body A, and the
satd upright shafts L are provided at their
upper ends with beveled gears 2 which are
intermeshed with beveled gears 3 fixed to
clutch members 4 that are loosely mounted
on the main shatt I Splined or otherwise
mounted on the main shatt I to turn there-
with and move endwise thereon are clutch
members 5 complementary to the members 4,
and the said clutch members 5 are connected
through bars ¢ with hand levers 7 located
within convenient reach of the driver’s seat
J. Thus 1t will be manifest that with the
engine H in operation, the driver can con-
vententlv start or stop cither altitude pro-
peller C independently of the other. The
cliutehes 1ntermediate the main shaft 1 and
the shafts L may be and preferably are vari-
able-speed clutches of known type, this in
order that one of the propellers C may be
operated at a greater or less speed than the
other as required by the number and loca-
tion of the persons carried in the body A,
and also 1n order that the propellers C may
re entirely stopped when the desired alti-
tude 1s reached or may be driven at the rate
of speed necessary to maintain the machine
at such altitude while headway 1s being
coained under the action of the propellers B.
I would also direct attention here to the fact
that rotation of the propellers C while the
machine 1s being moved forward by the pro-
pellers B serves to prevent dipping or sud-
den downward movements of the machine
when it 13 intersecting adjacent air currents
of different velocities and power.

M M are wings arranged in fore and aft
pairs, and designed when actuated to assist
the propellers C in raising the machine In
the air, and in preventing the objectionable
dipping before referred to. The said wings
respectively comprise a suitable frame 8,
and a covering 9, of silk, canvas or other
snitable material, on said frame, which cov-
ering is provided with valves 10, designed
to close when the wing 1s moved downward
s0 as not to lessen the lifting capacity of the
wing, and to open when the wing 1s moved
upward and in that way lessen the liability
of the wing impeding the rise of the ma-
chine. I would also have 1t understood
that I prefer to curve each wing downward
and forward and to gradually merge the
curved portion into a straight portion as
saidd curved portion approaches the center
of movement of the wing, Figs. 2 and 3, this
heing advantageous since it enables the wing
when oscillated to exert a pulling force.

The frames 8 of the four wings M are
pivotally connected 1n suitable manner with
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bearings 11 on the body A, and said frames
are also connected thrmwh pitmen 12 with

anks 13 on countersha J[Ls 14. "T'he counter-
f:ha.fts 14 are designed to be driven from the
main shaft I through the 111(,(1:111111 of cluteh
members 15 loose on the main shaft I, suit-
able drive-belts 16 intermediate said clutch
and wheels 17 fixed on the
countershafts 14, and clutch members 18
splined on or otherwise suitably connected
to the maim shaft I and designed to be
moved into and out of eng: 10{"‘11"1{3]1t with the

cluteh members 15 to start and stop the os-

cillation of the wings. The clutch members
18 are designed to “be conv eniently moved
into and out of engagenient with the clutch
members 15 through the mecdium of the hand
levers 19 and the bars 20 intermediate said
levers and the clutch members 15, On the
countershafts 14 are fixed band wheels 21,
and arranged on the said band wheels arc
brake bands 22 which are suitably con-
nected at their outer ends with the body A,
and have their inner ends connected to hand
levers 23.
justably fixed by detents (not shown) there-
on cooperating with fixed segmental racks
(also not shown) Conqequently when the
clutch members 18 are disengaged from the
clutch members 15, and the levers 23 are
swung mward to tighten the brake bands

22 on the band wheels 21, and are adjustably

fixed, the countershafts 14 and the wings M
connected therewith ave securely
against movement. Ifrom this it follows
that the driver of the 111{1{::11111@ can conven-

lently secure the wings M 1n various posi-

tions when the driving connections between
the main shaft and said wings are inter-
rupted. -

I prefer to employ the means shown and
described for controlling the fransmission
of motion from the main slmft I to the pro-
pellers B and C and the wings M, and for
bralﬂno' or holdinge the said Wmos Ao a1nst
mm*ement but I do not desire to be under-
stood as Gonﬁmun myself to the same, as
other means may be emploved for the pur-
pose without affecting my claimed invention.

‘When the (}peratm i the body A wishes
to raise the machine straight up from the
around, he starts the engine H and then
establishes the connections between the main
shaft I and the shafts I., and the connec-
tions between the main shaft and the coun-
tershafts 14, whereupon the propellers C
will be I"L]‘Jldh? rotated and the wings M

will be oscillated, and the machme as

whole carried u]:nva:l:'d . the air. I would
also have 1t understood that the propellers
C alone may be actuated to raise the ma-
chine, and that when deemed expedient the
machine may be driven forward and raised
at the same time by simultaneously actuat-

Defore referred to.

The said hand levers mav be ad- |

held |

8

propellers C and the wings M from the main
shaft I. When the 111&@111110 1s raised by the
altitude propellers C or by said pmpeller%
C with the assistance of the wings M, and
the desired altitude 1s reached, the wings M,
if 1 operation, are stopped, and the sneed
of the propellers C 1s lessened, Wlnle the
propellers I3 ave put in opemtmn to move
the machime forward in the air; the ma-
chine then Deing steered by mmrmﬁ the
shafls ¢ later allv as before de%crlbed 1
would turther have it understood that while

the 111.:1(,111110 15 being moved forward as de-

seribed 1n the foregoing either the altitude
propellers C or the win os M or both may be
actuated, 1f necessary. £6 prevent downward
movement of the machine and the dipping
It will be appreci a’ted
however, that the wings M when at rest and
espec al]"} when 1 a horizontal position,
serve as planes and 1 that way tend to pre-
vent downward movement of the machine
while the propellers I3 ave in operation.

The wings M of the forward pair are
separated by itervening spaces from the
wings M of the rear pair, “and in the said in-
tervening spaces are ﬂl‘l“ll]ﬂLd my novel de-
vices for affording iner cased buovancy and
lessening the hablhtv of a destructive fall in
the event of the engine stopping. The said
devices respectiv e]v comprise Irame - bars
N N2 ]oeated hetweep fore and aft wings and
fixed at their inner ends to the body A, in-
clined stays P connected to said bars N N
and the body A, a pulley Q earried at or
near the oufer encd of the intermediate bar
N2, a roller R mounted between the inner
portions of the bars N, a flexible curtain or

plane s, of canvas or other snitable material,

that is 1101‘111.1111* wound on the roller R *md

‘has the outer ends of its enlarged edge por-

tions 30 normally dispesed in the Inner ends
of the retaining channels T in the bars N
(see Figs. 4 and 6), and a cord U connected
to the outer end of the curtain S and passed

outward and around the pulley Q and then

back and through an aperture 31 in the body
A, Fig. 4. The curtain S is disposed belaw
the frame bar N2 as shown in order to en-
able said bar to prevent upward movement
or swelling of the intermediate portion of
the curtain. 'The cables U of the two cur-
tains or planes S are passed around sutable
ouides m the bodv A, and are preferably
connected to suitable means for taking up
the same, such, for instance, as a cranked
drum V mounted in the bodv A and de-
signed to be held against rf;itroorade rota-
tion by the cooper: ‘ltll]ﬂ pawl 33 and ratchet
44 shown in Fig. 1; the pawl being connect-
ed to one of the bE}dllIlOS of the drum V, and
the ratchet being fixed with respect to the
sald drum.

In the gvent of the engine stopping while

ing the traveling propellers B, the altitucle ' the machme 1S m ﬂlﬁht the driver applies
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the brakes described to adjustably fix the
wings M, and then turns the drum V to take
up the cords or cables U and thereby draws
the curtaing S outward in the frame bars N
anc under the frame bars N* until the cur-
tams extend from the body A to the pulleys
Q. With the curtains S secured in the ex-
tended position, the buoyancy of the ma-
chine 1 the air 1s greatly imcreased, and con-
sequently the machine 1s enabled to float
and glide 1 safety to the earth notwith-
5&111(1111“ the idleness of the engine. -
While I have shown and dLSCllbed one
form of my invention, it is to be understood
that I am not limited to the details or the

form or relative arrangement of parts dis- |

closed, but that extensive modificaticns may
be made therein, without departing Ifrom the
spirit thereof. For instance I do not desire
to be understood as confining myself to the
specific means shown and described for con-
trolling the transmission of motion from the
engine o the several w orking parts, this for
the reason that when deemed expedient sepa-

rate handles can be used to control the alti-
tude propellers C, and all of the other work-
e parts—i. e., the propellers B and wings
M can be oper ated together under the con-
trol of one handle.

To provide for rolling up the curtains or
flexible planes as well as drawing the same
outward, I have devised the construction
shown in Flgs. ¥ and & which construction
¢an be used In ]it—.‘ﬁ of that shown i Figs.
1-6 12 the discretion of the manufacturer.
By reason of the said construction, when the
curtains are spread to the full extent and the
machine gravitates more rapidly on one side
than on the other, the operator can then
draw the highest curtain inward to the ex-
tent necessary to enable that side to fall
faster and in that way can Ievel the machine.

I prefer in the “alternate construction
shown m Figs. 7 and 8 to separately move
the curtains S* outward through the me-
divm of cables U similar to those shown in
Figs. 8 and 4, and drums 40 and 41 upon
each of which one of the cables U is de-
signed to be wound; the said drums being
mowdul with hand wheels, as tllustrated.
Thus when the drum 40 1s rotated in proper
direction one cable U will be taken up there-
on and the curtain S at the right-hand side
of the machine will be drawn outward, while
when the drum 41 is rotated 1n proper di-
rection the other cable U will be taken up

onl the same and the curtain S2 at the left-

hand side of the machine will be drawn out-

vard. The drum 40 1s loosely mounted on
a slmft 50 arranged adjacent the right-hand
curtain roller Rz, and the drum 41 1s loosely
mouunted on a suitably supported shaft 01
arranged at the opposite side of the seat J,
with reference to the shaft 50. A shaft 502

is located adjacent the left-hand curtain

084,258

roller R?, and the shafts 50 and 50* are con-
neeted with the rollers R through the me-
dium of intermeshed spur gears 52 and 53
on the shafts and rollers, respwtwely 1t
will also be noted that the shaft 50 has a
hand wheel 54 fast thereon. DBy turning this
hand wheel 54 1n proper direction the oper-
ator 1s enabled to turn the adjacent roller R?
so as to wind the right-hand curtain 5* on
said roller, and in that way draw said cur-
tam 1nward to the extent necessary to ac-
complish the purpose before stated. The
shaft 50* has fast upon it a drum 55 which
1s connected by a suitably guided cord 50
with a drum 57 that 1s fixed on the shaft 51
and 15 provided with a hand-wheel 58. By
turning the said drum 57 i proper direction
to take up the cor cd 56 thereon, the dium 55
and the shaft 50* are rotated, as is also the
left-hand roller 1{’3; the latter serving to roll
up and draw in the left-hand curtaimn S* to
the extent desired or necessary.

It will be gathered from the foregoing
that the devices for moving the curtains 52
outward, as well as the devices for moving
sald curtains mward, are arranged adjacent
the driver’s seat J and within convenient
reach of the driver.

Iaving desceribed my invention, what 1
Cldllll and desire to secure by Letters-Pat-
ent,

1. Illclﬂ}flllﬂ' machine, the combination of a
hody, 1101uontal]y-dwpmed propellers coun-
nected and arranged 1n vertical alinement
with the body, an engine in the body, driv-
1 connections 111teunedm’re the engine and
said propellers, vertically- dlspobec propel-
lers Jocated at opposite ends of the body aund
movable toward and from the sides of the
machine, driving connections intermediate
the engine and ¢ said ver tlcally—dlspmed Pro-
pellers for rotating the latter, means for syn-
chronously moving said xeltlmlly dlsp(:}bed
propellers toward the same side of the ma-
chine, fore and aft pairs of wings hinged to

‘the b(]d‘i" at opposite sides thele{}f the 1 WINES

of the forward pair being sepamted from
the wings of the rear pair by intervening
spacces, dllﬂno connections intermediate the
engine and the wings for oscillating the lat-
tu, means for adjustably fixing the WILZS
with respect to the body, means movab]e out-
ward from the body In said intervening
spaces for increasing the buoyancy ot the
machine, and means " for moving the buoy-
ANCcy-1nereasing means.

2. In a ﬂvmﬂ* machine, the combination of
a body, 1101*1zontall3r-d1csposed propellers con-
nected and arranged in vertical alinement
with the body, an engine 1n the body, driv-
Ing connections intermediate the enﬁme and
said propellers, vertically- dlsposed propel-
lers Jocated at opposite ends of the body and
movable toward and from the sides of the
machine; driving connections intermediate
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the engine and said vertically-disposed pro--

pellers for rotating the latter, means for
synchronously moving said vertically-dis-
posed propellers toward the same side of
the machine, wings hinged to the body at
opposite sides thereof, driving connections
intermediate the engine and the wings for
oscillating the latter, and means for adjust-
ably fixing the wings with respect to the
body. '

- 3. In a flying machine, the combination of.

~a body, fore and aft pairs of oscillatory

20

wings hinged to opposite sides of the body ;
the wings of the forward pair being sepa-
rated by intervening spaces from those of
the rear pair, means for actuating the wings,
means for adjustably fixing the wings with
respect to the body, frames rigid with the
body and extending laterally outward there-
from and arranged in the said spaces be-
tween the fore and aft wings, planes rein-

forced by said frames and arranged 1n said

spaces between the fore and aft wings and
adjustable laterally to the body, and means
for adjusting said planes.

4. In a flying machine, the combination of
a body, an engine therein having a main
shaft, wings hinged to opposite sides of the
body, driving connections intermediate said

o

main shaft and the wings; said connections
comprising clutches and means for operat-
ing the same, brakes for adjustably fixing
the wings when the said driving connections
are interrupted, countershafts, clutches 1n-
termediate the main shaft and the counter-
shafts, means for operating said clutches,
laterally swinging shafts guided in the ends
of the body, universal joints connecting said

Jlaterally swinging shafts and the counter-

shafts, means for synchronously moving the
laterally-swinging shafts toward the same
side of the machine, vertically-disposed pro-
pellers fixed on the laterally swinging shafts

30

40

and arranged adjacent the ends of the body,

horizontally-disposed propellers arranged 1n
vertical alinement with the body, and driv-
ing connections intermediate the main shaft
and said horizontally-disposed propellers,
sald driving connections comprising suitable
clutches and means for controlling the same.

In testimony whereof 1 have hereunto set
my hand in presence of two subscribing wit-
nesses.

ADELARD J. BEAUREGARD.

Withesses:
Everyn W. SPAULDING,
Epgar 1. SPAULDING.
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