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To all whom 1t may concern:

‘Be 1t known that I, MATTHEW B. %ELLERS
a citizen of the United States, and a resident
of Baltumnore, Maryland, have invented cer-
tain new and useful Improvements m Aerial

Apparatus, of which the fellowmg 1S & specl-

{ication.

My invention is an 1improvement in aerial
apparatus, and consists in certain novel

- constructions and combinations of parts as

will be hereinaiter described and claimed.
In the drawings Figure 1 is a perspective

view of my apparatus from the under side

and 1n the position 1t assumes when flying.

5 Fig. 2 18 a top plan view of the apparatus
partly broken away. Fig. 3 1s a bottom

plan view of the flleflretus Hig. 418 a front
view thereof. Fig. 5 is a perspective view
of the upper side of the apparatus. Fig. 6
1s & side view of the apparatus i the ect of
Fig. 7 1s a detall perspective view
1llus.tmt1nﬂ' the adjustable connection of the
stay wires with the rear end of the boom.
Fig. S is a detail perspective view illustrat-
ing the connection between the spars and
the side bar of the wings. Figs. 9 and 9°
illustrate in detail the connection between
the line wires and the coupling rods. Fig.

10 is a detail cross-section illustrating the |
knee blocks for securing the inner ends of |
the spars to the boom.

Fig. 11 1s a detail
section 1llustr etmﬂ* the curvature of the ribs

~and the span wires for holding the same at

40

00

09

tho desired curvature, and Flﬂ* 12 is a detail

view 1llustrating the abutment for the ring
of the rudder guy hnes

In the accompanying illustrations I have
presented my invention in the form of a kite,
the wings of which operate as an aeroplane
and the obj ject of the invention'is to produce
a construction with the greatest lfting
power for a unit area and one having little
wind resistance, and which can be easily
adjusted to properly fly mm the practical
operation of the invention.
are accomplished 1n part by the particular
form of the wings; by the cylindrical form
of the rudder and by the means for bracing
and staying the different parts whereby a
licht construction 1s made possible, the
c,’[rmw'th and rigidity increased and the spars
and ribs of the sails are so formed as to avoid
their exposure to the wind, thus giving the
minimuin head resistance in the use of the
invention. -

For convenience of reference I designate

These results.

‘the part H as a cylindrical rudder.
cylmdmcal rudder presently described, exerts
a peculiar steadying action but is not de-
signed to operate with a hifting action and to
this end 1t will be noticed that the rudder, as

more fully described, is placed at an e,ngle to

“the dihedral angle formed by

which angle 1s edjustebleby the bending of
the boom more or less.

negative angle of inclination the rudder does
not form a part of the hfting surface but

terids to maintain the lfting surfaces or

wings at one particular positive angle to the

-wind. The term negative angle is widely

used in aeronautics. A surface is inclined
at a negative angle when 1ts forward. pro-
longation would extend below the horizon or
below the line of its motion, or in a kite below
the line of the wind’s motlon and when the
surface points practically above the horizon,
etc., the angle 1s positive. When dlsturbmg
causes tend to make this angle too small the

wind will impinge on the rudder more-

forcibly -and by depressing it tip up the
wings, bringing them back to proper angle of

incident, as s will more fully appear on inspec-

tion of the drawings. Should there be a
further tendency to increase the angle of the
wings to the direction of the wind then the
wind will i impinge upon the lower surface of
the rudder and raise it, bringing the wings
back toward the proper angle.

In the construction shown the kite is

formed with a central boom A and with

wings B on opposite sides thereof and at a
dihedral angle and these wings are con-
structed ehke and comprise a suitable cover-

ing B’ having casings in which are fitted ribs:

C.and other casings in which are fitted, what

i for convenience of reference I term the spars

D which latter extend from end to end of the
wings and are connected at their outer ends
by the side bars D’ and are secured at their
inner ends to the boom A by means of knee
blocks D?, as-shown in the drawings. These
spars D are set at an angle to each other and

bemo‘ together with the ribs inclosed m cas-

Because of this

This
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the wings
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Ings in the covering B’ are not exposed to -

the wind so 1 avoid as far as possible wind

resistance in the operation of the invention.
Moreover, this construction of a covering
with casings fitting on the spars facilitates
the erection and tekmg apart of the kite
which will be found convenient for shipment,
and storage. The side bars D’: being con-

| nected with the cover B’ are prewded with
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sockets in which fit pins g,f the outer ends of
the spars D, as best shown in Fig. 8 of the

~drawings. The ribs C dre connected at their
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- the use o1 the invention.

- or other suitable fabric and this 1s stretched
5 tight by conmecting the inner edges of the

. vices of this character. _ _
similar to the line wires presently described
are hooked in engagement with the parts to

ends by span wires C’ which operate to hold

the ribs curved to a proper degree to give the

desired curvature from front to rear of the.

wings, this being desired in aeroplanes in
securing the best lifting power and the
greatest angle of elevation in the use of de-
' These span wires ¢

which they connect so they can be readily
detached when desired. The connection of
the line wires with the coupling rods shown
1 the form of hooks, is an important feature
of ' my invention. It will be understood that
the dismounting and assembling of the sev-

eral parts 1s important and in securing this it

1s desirable to have the line wires which form
braces and stays for the different parts, pro-

vided with coupling rods for connection with.
‘the parts which it 1s desired to stay or brace,
and as 1n practice fine wire such as a proper
gage of plano wire is used for the braces or
- stays, 1t has been found impracticable to

connect such wires directly with the hooks

or their coupling bars by any ordinary form
of connection, as the wires would cut or
break. Therefore, I have through a long

series of experiments devised the construc-
tion best shown in detail in Figs. 9 9*, for
connecting the line wires lettered in said
figures as 1 with the coupling rod lettered in
sald figures as 2. In this construction the
coupling bar 2 is bent between its ends to

form an eye 3 and line wire 1 passes along the

shank 4, through the eye 2 and is given one
or more turns about the eye and then several
turns around the shank, then one or more
turns at 5 around the line wire, then several
turns around the shank back to the eye,

then one or more turns at 6 in the eye. The
winding of the wire at 5 around the main

portion of the line wire is important as it
Frevents slipping of the line wire, and it is
ound 1n practice that this form of connection

18 efficient and practicable and serves the

purpose for which it is designed. I have

1lustrated in Fig. 9 the operation partly

effécted, that is to say, down to the point

where the wire 1is twisted at 5 around the

body of the line wire and in Fig. 9* I show
the connection complete between the line
wire and the coupling wire. Manifestly, this
couphing rod may be any suitable form of
wire of a sufficient gage to give the stiffness
necessary to hold its form and by preference
the coupling rod is bent at its end opposite
the shank into hook form to engage with the
loops or staples with which it 1s engaged in

The covering of the wings may be of silk

886,159

olgposite wings by suitable devices. As.
S

own hooks 10 connected with the inner

- edges of one of the wings engage eyes 11 at

the inner edges of the other wing and draw
the wings toward each other to tightly
stretch the covering over the framing af-

toraed by the spars and ribs as before de-

scribed.

70

In bracing the opposite wings on their .

upper sides I provide the transverse back

stays & in the form of wires having at their -

ends'hooks engaging with eyes or staples

on the spars midway between the ends of the
latter and I also provide diagonal back stays
(G* having hooks at their ends engaging with

the staples G’, and diagonal stays extending
between the front staples G’ of one wing and
the rear staples &’ of the opposite wing as
shown 1 Fig. 5 of the drawing. I also pro-

vide boom stays G* hooked at their front ends

adjustably connected at their rear ends with

the boom A near the rear end of the latter..

The purpose of these boom stays G3is to se-
cure the boom at its rear end at any desired

angle by bending the boom laterally in order -

to set the rudder H at any suitable angle to
the plane of the keel. Inadjustably securing

the boom stays G?*, it is preferred to provide

a hook G* on the boom near its rear end.and
preferably within the cylindrical rudder H
and to connect such hook G* with the coup-

&0

_ G®hooke _ 85
1into the rear staples'G’ of the wings and ex-
tending thence inwardly and rearwardly and

90

ling rods G° of the stays G° by linked chains .-

G°, the adjustment being effected by engag-
ing any desired links of the chains with the

hook G* as best shown in Fig. 7 of the draw-
ngs. , -
The transverse stays G are capable of a

slight yielding or spring action longitudi-

nally, this being effected by coiling the wires

G at G7 and then pulling the coils out nearly

straight as will be understood from the draw- |

ings, see particularly Figs. 4 and 5. |
On its under side the aeroplane is braced

from the lower ends of posts I depending

irom the boom A and forming the braces for

| the keel J. In thus bracing the under side -

of the aeroplanes I employ, see Figs. 1 and 3,

‘the rear stay wires K, k and the front stay

wires K’’ K? and K% By preference the
wires K’, K? and K2 are united at their inner
ends and connect by a hook K* common to

all with an eye at the lower end of the front
ost I, the outer ends of the stays K/, K? and

* being provided with hooks engaging with
eyes or staples on the under side of the wings

100

103,

110
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as will be understood from Figs. 1 and 3 of

the drawings.

boom and an upwardly projecting post I* in
alinement with the rear post I and imme-
diately above the boom A, forms a bearing

intermediate the ends of the upper boom

The rear post 1 of the keel J-
15 braced by a rearwardly extending stay
wire - I’ connected at its rear end with the
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- stay I®; which latter extends from a point | and the rear ends of the boom and adjustably

near the front end of the boom to & point connected with the latter, and an open cy-
near the rear end of the latter as shown. Iimdrical rudder in rear of the wings and car-

It will be understood from the foregoing | ried by the boom, substantially as and for
that the several stays are provided at theip | the purpose set forth. | | 70
ends with coupling rods as llustrated in de- | 9 An aerial apparatus comprising a boom,
tail in Fig. 9 and may be conveniently at- | Wings extending laterally therefrom and st o
tached and detached whenever desired’ dihedral angle, and g c¢ylindrical rudder in

The keel J extends lon itudinally and in a | regr of and at an angle to the dihedral angle
vertical plane immediate%y below the boom formed by the wings. . | 75
A, and at a point midway between the Oppo-1 3. In an aerial apparatus, the combination
site edges of the aeroplane provided by the | of a pair of laterally extending wings set at a
opposite wings as shown. | | dihedral angle, a central boom between the

’%he rudder H is in cylindrica] form and | inner ends of sald wings, and g cylindrical
preferably is formed with g suitable tube H' | rudder on sald boom in rear of the WIngs. 80

of any desired flexible material having a rear | 4 An aerial apparatus COMPprising- an in-
hoop H*? and j forward hoo 3, the rear | clined sustaining surface and a. cylindrical
hoop having uy lines H* with g central ring | rudder in regr of the inclined surface and
H® to fit on the rear end of the boom A an( connected with the sustaining surface, where-
abut a suita,ble'rearwardly facing projection by to guide and steady the apparatus. _ 85
H*, see Fig. 12, and the front, hoop H® has| 5. In an aerial apparatus, the combination

connected with it guy lines I engaging at | of g wing or an aeroplane, arched from front
their front ends with hooks H” on the boom to rear, and having a plurality of ribs ex- -
In such manner as to secure the cylindrical tending from front to rear, whereby to main-
rudder over the rear end of the boom with | tain its curvature, with stays connecting the g
the latter concentric with the rudder as will | ends of said ribs whereby to maintain themn in
be understood from F 1gs. 1, 3, 5 and 6 of the | a bowed form. |
drawing. By properly adjusting the boom 6. In an aerial apparatus having wire
stays, t%xe boom may be bent to deflogt it in | stays, the combination with g coupling ro(
any suitable manner in order to cause the bent between its ends forming an eye, and gg
rudder to properly steady the apparatus in having a shank beyond the saic eye, of a line
the operation of the Invention. | wire extending along the shank an through

In practice it is found best to set the rud- | the eye and around the same, and then
der so that it will incline upwardly toward | woumnd] along the shank toward the extrem-
1ts rear end when the Wings are at a predeter- 1ty thereof and twisted af the said extremity 1pe
mined angle, and the leverage is sufficient, to of the shank around the line wire and thence
make the regulation very close. ' | twisted back along the shank and wire and

It will be noticed that this rudder is set at ‘Passed through the loop or eye an around
an angle with the ifting front surface af- the same. =~ IR _
forded by the wings and the open cylindrical 7. An aerial apparatus comprising wings -
rudder when applied as shown tends to main- adapted to operate with a lifting action and
- tam the lifting surface at the desired angle, | arranced at g dihedral angle, and an open

and, when disturbed, to retyrn it to such an- cylindrical rudder in rear of the lifting wings

gle in the practical use of the Invention. | and at an angle to the dihedral angle former
In bending the boom to cause its rear end - by the wings. | _ 1

o project more or less upwardly, the adjust- | “g. 1n an aerial apparatus the combination

ment ot the upper boom Stay may be effected | of g boom laterallg)r projecting spars, inde-

by cutting off the hook from one of the end vendent coverings for the opposite Spars and
coupling rods of said stay and bending an- ]E) ' ' :

other hook at 2 PIoper point thereon. Thig slipped at said ends on thejr respective spars, j;
can be conveniently effected as it is only nec- | and Means securing the opposite coverings at
essary to ad]ust_ the said stay at rare Inter- | their inner ends whereby they may be held

vals. . on their tespective Spars, substantially as
I claim: o S set forth. o ]
1. An aerial apparatus COMprising a cen-| 9. In an aerial apparatus, the combination

tral longitudinal boom, spars extenc Ing lat- | of g boom, spars projecting laterally there-

erally therefrom, ribs Crossing the spars, and from, coverings having laterally extending
COVering means formed with the spars, and casings open at their inner ends and slipped

- Tibs, wings at a dihedral angle on opposite | at said ends upon their respective spars,
sides of the boom, transverse and diagonal |"means connecting the inner ends of the oppo- -

backstays above the Wings, posts depending | site coverings whereby to secure the same on

from the boom and material connecting the their respective spars, and ribs éxtending .

sald posts and forming a keel below the from front to rear of the respective coverings
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~rear end of the boom, and
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and stays for varyimng

“tion with a boom,

10. In an aerial ap

{ion with a boom and the laterally extending

wings at the front end thereof, of an open cy-

rear end of the boom,
r the angle of the rear
end of the boom relative to said front end,

lindrical rudder on the

substantially as set forth.

11. In an aerial apparatus the combina-

tion with a boom, and wings at the front end |

thereof, of a cylindrical rudder encircling the
, stays between said
rudder and the boom. -

12. In an aerial apparatus the combina-
and laterally extending
wings at a dihedral angle, of transverse stays
extending between the opposite wings above
the same, and diagonal stays between the
said wings and crossin each other above the
wings, the said diagonal stays beingsecured at
one end to one side of the central line of the
a%pa,ratus and at the other end at the other
<ide of said central line, substantially as set
forth. | S |

12 In an aerial apparatus the combina-
tion with a boom, and wings extending later-
ally therefrom, of posts de ending from the
boom, and stays between the posts and the
opposite wings. ' | -

14 In an aerial apparatus the combina-
tion with a boom, amip the laterally extending
wings, of posts depending from the boom,

and stays *com]:l)irismg g plurality of branches
~ connected at

fheir outer ends with their re-

~ spective wings and united at their inner ends

3

4Q)

45

 ends thereof, the said rods being.

o0

i35

and connected with the
as set forth. -
15. In an aerial a
tion with a boom, an
wings, and an open cylindrical rudder at the
rear end of the g{:ut:):rﬂ,i of boom stays secured
4t their front ends to the wings and inclining
thence inwardly and rearwardly and con-
nected at their rear ends with the boom. *
16. In an aerial apparatus the combina-
tion with the opposite wings, of stays com-
prising line wires and coupling rods at the

aratus the combina-

between their ends with eyes and wit
beyond, the same, and the line wires bein
twisted around the shanks and through an
around the eyes, and also having portions
twisted around the main portions of the line
wires as and for the purpose set forth. .
17 An aerial apppardtus comprising a
boom, wings extending laterally therefrom
at a dihedral angle and having their surfaces

aratus the combma- |

posts, substantially.

rovided
shanks

| ment laterally and vertica
guide and steady the apparatus.

‘the laterally extending | rising a sus- '

!

and extending to the rear

ally and vertically, whereby to

ribs extending from

/886,159

curved from front to rear, and an open cylin-
drical rudder on the boom 1n rear of the
wings, substantially as set forth.
18 The combination in an aerial appa-
ratus, of a central boom, wings extendin
laterally therefrom and having spars, an
connections between the op V]
their inner edges, substantia
19. In an aerial apparatus
tion of a central boom, wings on o
sides thereof, an open cylindrical Tu
the boom, in rear of the wings, and a stay ex-
tending above the boom an

tront and rear ends thereto, whereby 1t may

the combina-

60

osite wings at
ly as set forth.

65

posite
der on

connected at its

70

operate to deflect and vary the angle of the

rudder relatively to that

_ of the wings.
20. The combination in an

gerial appa-

‘ratus of a boom, wings extending laterally
therefrom and having spars, knee blocks to
secured at their mner
the knee blocks to the
rs, a rudder on the

which said spars are
ends, means securing
boom, stays for the wings,
boom in rear of the wings, substantially as
set, forth. S

91. In an aerial apparatus,-a wing cover-
ing, having transverse ribs, and longitudinal
casings, adapted to be drawn on’or off sup-
porting spars and spars in said casings, sub-
stantially as herein shown.

22. In an aerial apparatus, the combina-

75

80

85

tion of suitable sustaining surfaces, with a

rearwardly. extending

boom, and an open

cylindrical rudder carried by said boom, and

normally inclinéd at & negative angle to the
direction of motion, and ca

ly. whereby to

23. An aerial apparatus, com
taining surface, & boom suitably attached
of said surface, and
an open cylindrical tail or rudder carried by
said boom, and capable of adjustment later-
guide and
steady the apparatus. | .

24. In an aerial appparatus, & wing or

90 -

able of adjust-

95

'100

aeroplane, comprising & suitable covering,

| front to rear of same, and
casings extendin
ering, and spars1

tting in said casings, where-

by the covering with its ribs can be drawn on

or off the supporting spars.

_ ‘MATTHEW B. SELLERS.
- Witnesses: o | |
" Sorox C. KEMON,

PrrrY B. TURPIN.

from end to end of the cov-
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