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COMPLETE SPRCIFICATION,

"IIDROVEMENTS FLYING MACHINFES,"

1) TIOMAS AUGUSTUS DRING, of Sunny Bank, Teowbrides,
"f.’ilts, Bnplzid, Accountant, do hereby declare the matuxe
of wy invention fne "Isproveients in flyina machinos" and
in what aszrner the samo iz to be perfovued, to be part-
iculzrly described and sscevtained in and by the follow—

ing abatessnti-




This invention relates to flying machines of the
heavier-than-air type, and it has primarily for its
object enabling such machines to rise directly in the
vertical plane und also to svar or poise.

I attain this end by utilising the underlying
principle which governs the flight of such insects as
the hunple-bee and the house-{ily, which 1ift and propel
themselves by creating vortices in the air immediately
abuve their bocdies. The wings of these insects when
in action each have a rotary motion in a conical path
mainly cr entirely above the level of the body, the
apices of said paths being coincident with ths roots
of the wings. The actions and reactions produced in
the air by thie movement of the wings sustain the insect
against the downward pull of pgravity, and as the ingect
lLas the power of varying the angle of rotation of its'
wings it can:- (a) 1ift itself in a vertical plane;

{b) travel forwards or backwards by varying the angle
¢f rotation of its wings; and (c¢) turn to the right or
the left by inclining one rotating wing forwards ana
the other backwarde.

I carry this principle intec practice bx/ﬁsing two
or more devices adapted to produce in the air the same
effects as are produced by the wings cf these insects.
These devices — which I call "voriex-1ifters" - each
consists of a ghart adapted to be rapidly rctated and
carrying one cr more bhlades or vanes which spring from
a common hub or centre and extend beyond the end of
gaid shaft at an angle with its axis, said blades or
vanes heing so shaped and arranged that their outer
and/or inner edges or surfaces lie at an acute angle
with the axis of the ghaft so that during rotation said
blades or vanes take a coned path about their axis of
rotation.

In the accompanying drawing, which shows by way of
illustration some umethods of carrying this invention
into practice, Fig. 1 is a diagrammatic view in gide
elevation, partly in section, showing one form the
machine may assume; FPig. 2 ie a diagrammetic view in
plan thereof; and Fig. ? is & transverse secticn on
line A,A, Fig.1l: Figs. 4 and 5, 6 ana 7, 8 and 9, 10
and 11 ars views in elevation anu plan respectively
shewing various ways the blades or vaneg of the vortex
lifter may be arranged. Throughout the views similar
parts are marked with like lestters of reference.

Referring to Figs. 1, 2 and 3.,/ The.body d of the
machine, which may be made of any suitable conStruction
ana mzterial, preferably takes the form of a hecat and
ig provided with four '"vortex lifters", two being
arvanged towarar one enc of the machine and the sther
two towards the other end, the arrangement being such
that with each pair cperating elike ond set te 1ift
vertically the machine will he lifted on 2n even keel.
Tha two shufts ¢ of each pair of "vortex lifters" are
preferably driven by an independent motor e, but this
iz not obligatory. The motors may be of Any suitable
tvpe and construction. On each aide of each motor e is
a gear case f which carries the shaft c of the "vortex
lifier" and @ shaft h at right angles thereto, said two
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suinrts being pgeared Together by a worm and worm wheel
or other suitable gearing. The shafts h are mwunted
in suitable bearings hl, hl which are mounted on the
rramework of the machine Tn such a manner that the
lifting streasses cen be imparted through them, and said
shafts are connected with the crank-shaft el of the
motor e by universal joints 1.° The two gear ceses of
each pair are connected to tWo controlling wheels m and
n by any suitable mechanism so that the sinultanecus
Inelination of the two "vortex 1ifters" in the same
direction can be effected by one of the said wheels,
and the inclination of said "vortex lifters" in opposite
directions by the other wheel. A convenient mechanism
is that shown in the accompanying drawing which consiste
of & quadrant o pivoted on a plate p adapted to glide
in suitable guTdes and to be moved Therein by means of
the wheel m, said plate being connected to the gear
cases f by means of the links pl and the rocking levers
pe. Tearing with the quadrant® o is a shaft e2 c¢n vhich
*the wheel n is mounted. T 7

In tiie construction illustrated one pair only of
the "vortex lifters" are arranged to have their angles
of inelination varied for the purpose of propelling and
steering in the horizontal plane, the other two being
mounted in fixed hearings, but all four may be so
mounsed and connected without departing from the spirit
and ccope of this invention. y i

The "vortex lifters" may either be constructed and
arranged to operate in identically the same manner as
the winge of the insects hereinbefore referred to, in
vhialh case each has a single blade or vane as shown in
Pigs. 8 and 9, said blade being given a rotary movement
in a cenical path about a fixed point, and at the same
time prevented from rotating about its own axis by ;
mechanism such as that shown in aforesaid views, which
consist of a shaft cl on which is mounted the blade or
vane a, of a Iixed Bhaft c2 to one end cf which ‘the
shaft—el is attached by m@ans of a suitable universal
joint ©3, of a driving shaft 8 mountec outside the fixed
shat't ©2, and of a plate t mounted on the driving shaft
d and earrying an eccentrically arranged bearing v for
The shaft cl. To avoid the complication which this
construction involves the "vortex 1ifters" may have one
or more pairs of blades or veanes as shown in Figs. 4,5,
6 and 7 which are arranged to rotate about a common axis
one blade or vane a of each pair being arranged with its
surface at right sngles to the direction of ite motion

and the other blade or vane al of each pair with its
surfaces edgewise to the direction of its motion. A
further modification is to employ one ur more blades
or vanes all set with their surfaces at right angles to
the direction of motion as shown in Figs. 10 and 11 in
which views three such blades or vanes are shown.
Although the machine has been described as having
a plurality of "vortex lifters", it will be evident that
only one such device may be employed if the shape and
construction of the mmachine is such that ite resistance
to rotation in the air is sufficient tc overbalance the
thrust of the "vortex lifter'.
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Having now particularly described and ascertained
the nature of mv said invention, and in what manner the
same is to be performed, I declare that what I claim is
1. In flying machines, providing for the direct lifting
and supporting of such machines by the employment of
une 0T wore devices - herein referred to as "vortex
lifters"~ for producing vortices in the air above or in
close proximity to the body of said machines. :

2. In a flying machine as specified in Claim 1, arrang-
ing the vortex lifters so that their angle of operation
can be varied for the purpose also of either propelling
and/cr steering the machine in the horizontal plane.

3. In a flying machine as specified in Claim 1, arrang-
ing the axes of each pair of vortey 1lifters +in:-such
relation to the body of the machine and to each other
that inter-action will take place between the currents
cf air cischarged from the vortices.

4. In a f1ying machine, vortex lifters as herein
desceribed and illustrated by Figes.4, 5, 6 and 7.

5. In a Tlying machine, vortex lifters as herein
deseribed and illustrated by Figs. 8 and 9.

6. In a flying machine, vortex l1lifters as herein
described and illustrated by Fies. 10 and 11.

7. In a fiying machine, the combinetion of one or more
vortex lifters exach consisting of a shaft adapted to be
rotated, one or more blades or vanes mounted on said
shaf't so that they extend beyond the end of said shaft
and lie at an angle with its axis, sald blades or vanes
teing so shaped and arranged that their outer and/cr
inner edges and/or surfaces lie at an acute angle with
the axis of the shaft so that when rotating they take a
coned path about the axis of rotation. and means for
varying the angle of inclination of said vortex lifters,
as set forth.

8. The improved flying machine, substantially as herein
- described and illustrated in the accompanying drawing.
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