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To all whom it may concern: L
Be it known that I, Iskaxprg Hourwicn,

citizen of the -Unitéd States, residing at
. Washington, in the District

of Columbia,
have invented certain new and usefyl Im-
provements in Aeroplanes, of which the fol-
lowing is & specification. _

This invention relates to aeroplanes, and
pertains especially to planes for balancing
aeroplanes and neutralizing the dipping ae-
tion. thereof. o :

The object of the invention is to provide
an ordinary aeroplane with a plurality of
immovable end planes having such con-
struction and .arrangement rvelative to each
other and to the line or direction of the dip-
ping action or mction of aeroplanes, to
which such end planes are connected, as to

-govern the course of the aeroplanc.

A sbli farther object of the invention is
to provide a plurality of planes adapted to
be attached to or connecfed with the ends

- of the main planes of aeroplanes and having

such relation to each other and to the line
of dipping motion of aeroplanes as to bal-
ance the latter and prevent skidding thereof.

With these and various other objects in
view, the invention consists in g pharality
of planes adapted to be fixed to or rigidly

¢ connected with the usual main planes of |

aeroplanes, and having such fixed position
relative to each other and to the vertical
plane of flight to control and equalize the
dipping action of aeroplancs. _

In the accompanying drawings forming
part of this application: Figure ! is a per-
spective view of the main ‘or top and bottom
planes of an ordinary aeroplane showing the
application of & pair of balancing planes ag
each end of the main planes. Fig. 2 15 a de-
tail perspective view of one end of the main
planes showing balancing planes. Fig. 38
1s o diagram looking at the edge of the main
planes showing three balancing planes at
each end, and a computation of their result-
ant action on the flight course of an aero-
plane, , »

The same reference numerals denote the
same parts throughout the several views of
the drawings. , ' '

The main or top and bottom supporting
planes 1 and 2 respectively are simply em-
ployed to exemplify the application of the
invention and the latter is not confined or

rest.icted in its use or application, but may
1

‘thereof for supporting an upper

zsed successfully in connection with va--

rious aeroplanes for neutralizing the dip-
ping action thereof. S S

In carrying out the invention the aero-
plane frame 3 has a support 5, projecting
downwardly and outwardly from each end
. balancing
plane 6; and ‘the aeroplane frame 4, has a
support 7, projecting upwardly and. out-
wardly from each end thereof for support-
ing a lower balancing plane 8. The planes
6 and 8, extend across the ends of the aero-
plane so as to leave a space or air passage 9,
between the planes and a similar space or
air passage 10, between said planes and the
ends of the aeroplane. It is important that
the position of the planes 6 and 8, relative

to each other and te¢ the planes 1 and 2, be.

such as to balance the aeroplane and coun-
teract or prevent the dipping action thereof,
therefore the balancing plancs are arranged
in pairs of one plane 6, and one plane. 8, at
each end of the aeroplane; the planes 6, be-
ing at-an angle of less than 45° to the ver-
tical plane of flight of the aeroplane, and the

‘planes 8, being at an angle of more than 45°

to the vertical plane of flight of the aero-
plane. Tt is also important that the bal-
ancing planes be properly spaced apart and
apart from the ends of the planes 1 and 2,
as to form air passages of egual capacity.

~ In Fig. 2, is shown oné end of an nero-

plane having an additional balancing plane
plane 6, and

11, above aud parallel with the
two of such planes 11 are added to the
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plane 8, parallel with each other .and with -

the plane 8. The said additional planes are’
supported by a frame 12, and such planes

may be muitiplied, or rveduced in number
{to not less than one pair 6 and 8 at each
end of thie aeroplane) ‘as desired or as may
be found expedient in the practical appli-
cation of the same. o

It will be understood that the frames of

the balancing planes may be permanently
fixed or they may have such means of af-
tachment as to permit them to be fixed in
proper position and to be readily adjusted

cor removed; that when said planes are in

working position they are stationary or

immovable by hand or by wind currents,
and that their relative location and the air

spaces between them and between them and

the planes 1 and 2 are necessary to the
successiul carrying out of the invention and
the results attained thereby, as will now
be fully set forth, :
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Referring
either end (for example the left end) of the
acroplane dips downwardly the plane 6, at
this end will pull in a direction perpendicu-
Jar to the force OD, which has been found
ot to exceed one bundred pounds, and as
the supporling area of the plane 6, is about
twenty-five square feet, this mmounts to ap-
proximately four pounds to the square foot,
which may be produced by an aeroplane the
angle of incidence of which is about 30° to
the vertical plane of {light. The forces Ol
and OD represent the amount meh foree
pulls for completing the syuare, the re-
sultant force being OF, and the direction
of the acroplane ix deflected Trom 2 down-
ward path or direction to the path or divee
tion indicated by the Tine OB The planes
11, have an angle of ineidence abont 127 0¥
480 {0 the vertical plane of Might, and as
the sum of their aveas is donble that of the
planes 6, they exert a Foree in an wpward
direetion donble that of the foree of !
planes 6. Denoting OtV
planes 11, at ihe Toft ewd of the acvoplane
andd completing the square one <hde of whiceh
= O, and the othor side of which is OU7,
the resultant foree and direetion of the acro-
plane is MO In the practieal working of
fhe invention OB is the actual divection e
canse the plane 80 exerts an upward foree

Jess than the foree of the downward motion

of the aeroplane. The planes on the other
ond of (he aeroplane also opposes the up-
ward push awd thereby nentralize the dip-
ping motion of the acroplane.

Tt should Le andevstood that the shape,
materinl and size of the eequalizing balane-
ing planes may be sneh as Lo produce the
hest results according to their partictla ap-
plication, and that they may be attached 1n
any suitable and expeditious manuer as
to nesie fixed position al such augte
may be desived.

Taving thus described my invention what
I claim as new aned desire fo seeure by Let-
ters Patent is:

(. Tn a flving wachine, the conbination,

=iy

an

to I'ig. 3, of the drawings, when |
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ax the Toree of the

allel balancing planes
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with supporting planes, of a pair of par-
projecting from each
end of the supporting planes puarallel there-
with so as to Jeave an aly passage between
he balzneing planes and the ends of the
cupporting plunes. the balaneing
both pair converging toward cach other and
aaving an air passage thierebetween.

9. In a Hyving wachine, the combination,
with supporting planes, of 1 halancing plane
projecting dowsward Interally from each
end of the supporting planes, and a balane-
ine plane nrojecting ipward laterally from
ench end of the supporting planes, gaid bal-
ancing planes having an Ay passage between
thent, and air pagsages hetween these planes
and the ends of the supporiing planes.

2 Tnoa lving macline, the combination,
with supporiing planes, of a plurality of
Dalineing planes fixed to enelt end ot the
cporting planes, erieh platies heing av-
papeed jnnpper and fower paraflel sets, the
ahines of e npper et inclining outwardly
v e navad by and the planes of the lower
ol inelining outwardy and apwardly with
wlween the planes of both sets,
afr rmnges hetween hoth sets of planes, and
air passages belbween all of the balancing
and the ends of the supporting

i prassages |

nlanes
plines. ,

1. Tnoa flving naehine, the combination,
with supporting planes, of o pair of im-

Caovable batancing planes projecting from
each ond of the supporting planes. the up-

Ly .

L per planes of hoth pair having equal angles

LF ineidence and the lower planes of both
pair having equal angles of ncidence, with
an air passage befween {he planes of both
pair and air passges hetween the ends of
ihe supporting planes and both pair of bal-
ancing planes.
In witness whercof T heraunto set. my
hand in the presence of two witnesses.
ISKANDER THOURWICH.
Wilnesses:
¢ 1. Beor,
J. Ross Cornoun.
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