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To all whom it may concern.:
Be it known that I, AnTHELME DESAYE,
a citizen of the Republic of France, residing

“at Clifton, in the county of Passaic and State

of New Jersey, have invented a new and use-
ful M(,anLme, of which the following is a
specification.

This invention relates to flying machines
of the monoplane type.

The object in general of the invention is
to provide an improved monoplane having
great flying stability which will be hlghiy
officient in operation and easy to control.

A more particular object of the invention

is to provide a monoplane having improved
steering, elevating and descendmO' mearis.

Other objects will appear from’ the fol-
lowing deseription.

A deqn'able embodiment of my invention
is illustrated in the accompanying drawings
in which—

Figure 1 is a side elevation of the inven-
tmn, Fig. 2 is a front elevation thereof;

Fig. 3 is a plan view thereof; Fig. 4 is a

lonmtudmal sectional view of- the invention
taken on the line 4 of Fig. 3.

Similar characters of reference refer to
similat parts in the drawing throughout the
several views.

Body—The body 1 of my improved
nonoplane comprises a suitable frame 2,
provided with partitions 3 and 4, which,
divide the body inte three longitudinal com-
partments 5, 6 and 7, and also form central

Dbraces for the body.

Main planes—TFulerumed respectively at
8 and 9 at the upper side edges of the body
1 ,ave the side planes 10 and 11, which ex-
tend the entire length of -the body The
top covering 12 of the body of the machine

constitutes the intermediate rigid: section"of
the monoplane 13, which comprises said |-
cated within the:compartments 5 and 6 re-

intermediate sect-ion and the side sections

: formed by the side planes 10 and 11. Each
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of the plane% 10 and 11 is wider at its front

end than at its rear end*to provide a greater.

area of sustaining surface at the front end
of the machine than at the rear end thereof,
inasmuch as the front end of the machine is
the heavier, owing to the fact that the avi-

ator and mechanism hereafter described are:
. located in the forward part of the machine.-

Each of :the ‘planes 10 and 11 is inclined

1 of the plane.

csllofhtly upwardly at its front end and

slightly downwardly at its rear end from ¢

its fulerum point, so as t¢ provide the up-
wardly inclined front sustaining surface 15,
which extends from the front end of the
plane to a point 2z, and the downwardly
iclined rear sustalm,ng sirface 20, which
extends from said polnt @. to the rear end

Availiary plones—Fulcr
of the body 1, 1e<pect1VelV at 25 and 26,
directly below "the fuleram’ points 8 and 3

-are the auxiliary planes '10* and 11* which
' extend the entire length of the: body 1 par-
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allel with the planes 10 and 11 and provide -

auxiliary inclined sustaining and protective
surfaces 15* and 20* respectively at the front

‘and rear of the machine; the inclination and

length of which correspond to the inclina-
tion and Iength of the surfaces 15 and 20

respectively of the side planes 10 and 11..
Said auxiliary planes assist the side planes

in susmining the machine and also break
the force of any violent upward atmos-
pheric pressure against the planes 10 and
11, whereby 'said planes are protected and
1ehex ed of undue strain. Said suxiliary
planes add materially to the strength, dura-

| bility and efficiency of the planes 10 and 11.

The formation of the planes 10 and 12 and
the anxiliary planes 10* and 11* is such that
under normal horizontal flying conditions
the action of the air against the forward
angular surfaces 15 and 15° of said planes
and the reaction of the air against said sur-
faces, will sustain the forward end of the
machine, while the action of the surfaces 20

and 20* of said planes against the air and.

the reaction of the air against said surfaces

will sustain- the rear end of the machine on

a level with the fofward end therecf.
Stabilizing and  descending devices—Lio-

spectively and extending the entire length
thereof are the tubular elemen’ts 30" and 31
which ferm longitudinal air chambers, and
constltute the stablhzmo' and descending de-
vices of the machine. Said tubular elements
are preferably hexagonal in cross section
and are open at their respectl\ e ends, for the
‘passage of air therethrough, and at their

Jlowermost sides- for the admission of air
“therein. .

This conatrgction of the tubular
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‘clements provides the sides 30%, 30° and '30°

for the element 30 and tbe sides 312, 31* and

" 81 for. the element 31 which sides provide

10

pressure surfaces which act upon the air in
the manner and for the purposes hereafter
described. ] :

Steering . and elevating - means.—Ful-
crumed at the upper rear edgé of the body
1 directly over the rear end of each of the
tubular elements 30 and 31; and extending

. rearwardly of the machine, are the rudders
" and elevating planes 40 and 41 respectively.,
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by means of which the machine is-guided
and elevated. Said rudders under normal
horizontal! flying conditions of thHe machine
rest in a horizontal position substantially in
alinement with the upper sides of said tubu-
lar elements, but are adapted to be swung
upwardly on their fulecrums to guide or
elevate the machine as will be hereafter
more fully described. :

Ground supports and shock absorber.-

Journaled in the downwardly depending

stipports 45 rigidly secured to the under
frame-work of the body of the machine at
the rear end of the body, are the cushioned

- wheels 46 by means of which the rear of the

30

machine is longitudinally movably supported
when.the machine is upon the ground. Jour-
naled in the forward ends of the compound
curved springs 47 which are secured-at their
rearward ends to the downwardly depending

‘support 49, secured to the frame-worl of the

- body of the machine, at the front end of said

35

body, are the cushioned wheels 50, by means
of which the front end of the machine is

~ longitudinally movably supported, when the
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machine is upon the ground. The curvature
and arrangement of the springs 47 are such
as to allow considerable backwardly yield-
ing ‘movement of the wheels 50, when said
wheels come in contact with the ground or
any other non-yielding surface, with the
direction of movement of the machine at such
inclination to the ground or other surface
that the reaction of the ground or such sur-
face will press backwardly upon said wheels
with unusually great force and violence,
whereby the danger of the wheels and front
structure of the machine being broken, and
also the shock of the impact of the wheels
against the ground or such surface, will be:
reduced to a minimum. : o

Propelling mechanism.~~The machine is
propelled by the propeller 60 which is
mounted in front of the central upper part
of the machine, on the forward end of the

~ shaft 61, which extends centrally, longi-f

tudinally of the machine, and is journaled
in bearings 62 in the upper frame-work of

the body of the machine. The propeller is -
driven by engine 63, mounted in the forward

part of the machine, through sprockets 64
and 65, respectively: on the drive shaft 66
of the engine, and' on the rear'end of pro-
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-chine and is journaled in bearings 95 on tle

peller shaft 61, and chain 67 which runs on

said sprockets.

Controlling meons for rudders and elevat-- '

ing planes—The rudders and - elevatin

planes 40 and 41 are respectively controlled
by levers 70 and 71, which are located in
the forward end -of the compartment 7 of
the body of the machine at the respective
sides of said compartment which correspond
to the sides of the machine to which the
rudders and elevating planes 40 and 41 are
respectively fulerumed. -Said levers 70 and
71 are respectively connected to the rudders

70

and elevating planes 40 and 41 by means of . B

rod 72, bell crank lever 74 and- rod 76, and
by means of rod 73, bell crank lever 75 and
rod 77. The rod 72 is connected at its
respective ends to lever 70 and one arm of
bell crank lever 74, which lever is fulcrumed
in the lower rear frame-work-of the hody of
the machine. The other armi of said bell
crank lever is connected to one end of rod
76, the other end of which is connected to
the rudder and elevating plane 40.
rod 73 is connected at its respective eénds to
lever 71-and one arm of bell erank lever 75,
which lever is fulerumed in the lower rear
frame-work of the body of the machine.

The other arm of said bell crank lever is’

connected to one end of rod 77, the other

80"
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end ‘of which in connected to the rudder

and elevating plane 41. - -

Controlling means for side and auxiliary
planes.—The side plane 10 and auxiliary
plane 10* and the side plane 11 and auxiliary

plane 112 are respectively controlled by le- -

vers 80 and 81, which are located in the for-

ward end of the compartment 7. of the body .

of the machine, at the respective sides of
said compartment which correspond to the
sides of the machine to which the side plane
10 and auxiliary plane 10* and the side plane
11 and auxiliary plane 11* are respectively

fulcrumed.” The levers 80 and 81 are re--

spectively connected to the side planes 10
and auxiliary planes 10° and the side planes

11 and auxiliary glanes 11* by means, of -
beveled gears 84 and 86

shafts 82 and 83,
and 85 and 87, shafts 88 and 89, arms 90 and

91 ‘and’rods 92 and 93. The lever 80 is
" mounted on-one end of shaft 82 which is

journaled in bearings 94 on the lower frame-
work. of the machine.

mounted on the shaft 88. The shaft 88 ex-

tends longitudinally of the body of the ma-

1
frame-work: at the lower side edge of the
body below the planes 10 and 10% ‘Each of
the ‘arms: 90 is-fixed to the shaft 88 and is

‘connected at its outer end to.a rod 92 which
in turn is connected to the planes 10* and 10.

The lever 81 is mounted on one end of shaft

83, which is journaled in bearings 96, on

‘ Beveled gear 84 is .
mounted on the other end of shaft 82 and’
‘meshes” with beveled gear 86, which is
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the lower franie-work of the machine. . Bev-
cled gear 85 is mounted en the other end of
shaft 83 and meshes with beveled gear 87,
which .is mounted on the shaft 89. TFhe
shaft 89 extends longitudinally- of the body
of the machine and 1s journaled in bearings
97 in the frame-work at the lower side edge
of the body below the planes 11 and I1=
Fach of the arms 91 is fixed to the shaft 89
and is connected at its outer end to a rod 93,
which in turn is connected to the planes 112

and 11. The rods 92 and 93 are respectively -

connected to the planes 10* and 10 and 11*
and 11 at such points that the lifting and

Jowering force applied to said planes will

be eqially distributed thereto.

Awvigtor's secat—A seat 100 is located in

the forward end of the compartment 7 upon
which the aviator sits to operate the ma-
chine. ‘ ) '
The operation of my improved monoplane
ig as follows: Assnmning the machine to be
on the ground in the position shown in Fig.
1 of the drawing and the aviator desires to
ascend and fly in the machine, he first
swings the elevating planes 40 and 41 up-

wardly in unison with each other upon their

fulerums by means of levers 70 and 71 and
their connections with said” planes and
starts the engine 63, whercupon the machine
ig propelled forwardly by the propeller 60;

" “as the machine moves forwardly the action
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of the elevating planes against the air and
the veiction of the air against said elevating
planes will hold down the rear end of the
machine, while the.action of the air against
the forward surfaces 15 and 15* of the side
and auxilinry planes 10 and 11 and 10* and
11* vespectively, under these conditions, will
cause the front end of the machine to risc;
when the forward end of the machine has

‘visen to such position that the machine as-

sumes the desired angle of flight to elevate
the machine, the aviator then swings down
the elevating planes 40 and 41 by means of
levers 70 and 71 and connections to such an-
ole that the rear end of the machine is held
down with such force that the machine as-
cends at such desived angle of flight nntil
the desired altitude is reached, when the
aviator swings the elevating planes down by
said levers into their horizontal positions,
wherenpon the machine is brought into hori-
zontal position and assumes a horizontal line
of flight. ' '
When the aviator desires to turn the ma-
chine to the right he swings up the right
rudder 40 by means of lever 70 and its con-
nections with said rudder, (which lever is in
convenient reach of his right hand), wheve-
upon the action of the rudder against the
air and the reaction of the air ugainst the
rudder will retard the velocity of the right
side of the machine and allow the left side
thereof to go ahead u‘éfm greater velocity
]

1,087,214
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than that of the right side, whereupon the
machiné will swing around to the right. As:
the machine swings around to the right, the
action of the radder 40 against the air and

the reaction of the air against said rudder

70

will canse the right side of the machine to -

descend. In oxder to maintain the machine
in lateral equilibrinm, when the right rud-
der 40 is swung up and the right side of the
machine starts to descend, the aviator, by

| means of lever 81 (which 1s within conven-

ient reach of his left hand) through the con-
nections between said lever and the side anid
auxiliary planes 11 and 11* swings said
planes upwardly on their fulerums until
they assume such an angle, that the areas of
the sustaining surfaces of said planes will be
reduced to such dimensions, that the sns-

 taining power of the left side of the ma-

chine will equal that of the right side theve-
of, whereupon the left side of the machine
will descend at the same velocity at which
the right side thereof descends and on a level
with the right side. Upon returning the
rudder and planes to their initial positions
the machine will assume its normal hori-
zontal direction of flight.

When the aviator desives to turn the ma-
chine to the left he swings up the left rud-
der 41 by means of lever 71-(which is with-
in convenient . reach of his left hand)
through the connections between satd lever
and rudder, whereupon the action of the
rudder against the air and the reaction of
the air against said rudder, will retard the
velocity of the left side of the machine and
allow the right side thereof to go ahead at
a greater velocity than that of the left side,
whereupon the machine will swing around

-to the left. As the machine swings around

to the left the action of the rudder 41
against the air ‘and the reaction of the air
against the said rudder will cause the left
side of the machine to descénd. In order to
maintain the machine in lateral equilibrium,
when the left radder 41 is swung np and the
left side of the machine starts to descend,
the aviator by means of lever 80 (which is
within convenient reach of his right hand)
through the connections between said lever
and the side and auxiliary planes 10 and 102
swings said planes upwardly on their ful-
crums until they assume such an angle, that
the areas of the sustaining surfaces of said
planes will be reduced to such dimensions
that the sustaining power of the right side
of the machine will equal that of the left
side thereof, whereupon the right side of
the machine will descend at the same veloc-
ity at which the left side thereof descends
and on a level with the left .side. Upon
returning said rudder and planes to their
initial positions the machine will assume its
normal horizontal direction of flight.

. The columns of air which pass through
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the tubular elements 30 and 31 durmcr ﬁlght

-of the machine afford great stablhty to the
- machine.

In case either side of the machine
should suddenly ascend, an upward action

‘5. upon_the air .column on such side of the
. machine by the inner surfaces of the sides

302 or 31* of the tubular element 30 or 31,
as'the case may be, will be produced, where-

upon the downwaid reaction of said air.

column against said surfaces, will cause said

side of the machine, to descend until lateral

. equilibritim of the machine-s restored. - Con-

20
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Jar elements 30 and 81 will afford the ma-:
chine sufficient buoyancy and’stability to.

45

versely if either side of. the machine should

suddenly descend, a downward action upon

the air column on such side of the machine,
by the inner surfaces of the sides 30*and 30¢
or 31° and 31° of-the tubular element 30 -or
31, as the case may be, will be produced,

whereupon the upward reaction of said air -
column agajnst said surfaces, will cause said
- side of - the machlne to ascend until lateral

equilibrium of the machine is restored.
Thelateral stability afforded by the passage
of the air column through the air chambers
of the tubular elements 30 and 81, is such,
for example, that the machine may easﬂy

‘muaintain a straight line of flight,; at a rate

of twenty-five miles an. hour, in a breeze
blowing at a rate of twelve miles an hour

at right angles to the line of flight. In-case

the machine should. drog on: account  of
failure of the engine, or for other reasons,
and the forward end of the machine, which

is heavier than the rear end thereof, should.
tend to dron foremostly, with the machlnew

in a vertical position, the aviator, by swing-
ing up his rear elevating planes 40 and 41
may swing the forward end- of the machine

UPW 'erlv to such an extent that the action

of the air column passing through the tubu-

enable the machine te ‘descend longitudi-
nally with the front end foremost, at an dn01e
to the earth, while the elevatmg Planes 10
and 41 will retard the falling velocity ‘of
the machine to such an extent that the ma-

chine will descend slowly and safe]y to the;

- earth with parachute effect.

50
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The elevating .power  of the elevatlng'

planes. 40 and 41 and the stabilizing power
of the tubular elements 30 and 81 plus the
force of gravity, are in such ratio to each
other that it is impossible for said, planes to

-elevate the front end of the machine high
enough to cause the machine to turn over

- backwardly.

60

By means of tubular elements 30 and 31

the aviator may descend with safety at any
time, of his cwn volition, at a relatively

. high velocity, upon stopping, the engine en-

65

tirely, or at a relatively lewer velocity, gov-
erned by the speed, helow minimum ﬂvmﬂ
speed. to whieh he reduces his engine.

I do noTERNIt. myself to the exact con-

1,037, 2'1'4

struction herein shown and descrlbed as
variations and modifications of my inven-
tion may be made within the scope of the
invention.

Havx described my invention I claim :

ying machine of .the monoplane

, 'type compnsmg a body, a sustaining plane,
propelling means, elevating and steering

.70

means, and_stabilizing and descending de-. '

vices comprising hexagona] tubular elements
open at their ends and at their lower sides,

located at the respective sides of the body,

and extending longitudinally thereof.
2. A flying machine of the monoplane
type comprising a body, a sustaining plane

consisting of an intermediate stationary sec- -

tion and a side section pivoted to each side

‘of saifl intermediate section, a-tubular ele-

80

ment located at each side of the longitudi-

nal center of the machine . and extending

longitudinally thereof, a horizontally pivoted

' rudder located rearwqrdly of éach_of said.

tubular elements in alinement therewith, op-
erating means respectively for the rlfrht and
for the left rudder, and operatmg means

85
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respectively for the. right and for the left .

side section of the sustnmng plane.

3. A flying machine comprising a body, a
sustaining p
ate statmnary section. and a- side section

 pivoted ‘fo each side of said intermediate

section, ‘a>'tubular element located at each
side. of ‘the longitudinal center of the ma-
chine and extending longitudinally thereof,

said: tubular elements being open at their

ends and at their under sides, a rudder lo-
cated in ‘the rear of-each ‘of said elements,
operating means respectively. for the right
and for the left rudder and operating means

for the right-and for the left side sections
respectlvely of the sustaining plane. ’

4. A flying machine eomprising a body, a

sustaining plané consisting of an intermedi-

ate “stationary section and a side section
pivoted to each side of -said interimediate
section, a . whbular element located at each
side of the longitudinal center of the ma-

chine and extending longitudinally thereof, .
a rudder located in the rear of each of said -

tubular elements, operating means respec-

tively for the right-and for the left rudder,

and operating means respectively. for the

5 A flying machine comprising a body,
sustaining plane consisting of an intermedi-

 ate stationary section and a side 'section

pivoted. to  each side of said intermediate
section, a tubular element located at each
side¢ of the longitudinal center of the ma-
chine and extendmg longitudinally thereof,
a+ horizontal rudder pivoted at the upper
rear edge of each of said tubular elements,
operating means respectively for the right
and for the left rudder and opera.tmg means

ane consisting of an intermedi- -

95
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‘rlght and for the left side section of Lhe sus-
“taining plane.—~ o
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respectiveiy for the right and fot the left’] with, operating means res ectively for the

side section. of the sustaining plane. right and for the left rudder and operating
6. A flying machine comprising a body, a | means respectively for the right and for the .
-sustaining plane consisting of an intermedi- | left side section of the sustaming plane. . 15

5 ate stationary section and a side section In testimony whereof I have signed my
pivoted to each side of said intermediate | name to this specification in the presence of
. section, a hexagonal tubular element located | two subseribing witnesses. .

at each side of the longitudinal center of the | "ANTHELME DESAYE.
machine and extending longitudinally there- Witnesses: ,

10 of, a rudder located rearwardly of each of ~ T. W. RexxysoN MECHEW,
said tubular elements in alinement”there- Eria Desaye. -




