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To all whom it may concern:

Be it known that I, PrestoN Aipert
Warson, a subject of the King of Great
- Britain- and Ireland, residing at “The Re.

5 treat,” 370 Perth road, Dundee, in the
- county of Forfar, Scotland, have invented
- Dew and useful Improvements in Flying-
Machines, of which the following is a speci-
fication, .

This invention relates to flying machines,
- the objects being to provide means for giv-
- 1ng lateral stability and for steering, such
Ieans being positively controlled by the
operator..

10

15
manner of putting the same into practice
may be properly understood, I have here-
unto appended an explanatory sheet of

drawings in which the same reference

numerals and letters are used to indicate
‘corresponding parts in the figures shown.

Figure 1 1s a side elevation of a flying

- machine constructed and arranged 1n ac-

cordance with my invention. Fig. 2 is a
plan and Fig. 3 a'view looking in the direc-
tion of the arrow A (Fig. 2). Fig. 4 is an
enlarged side view of the lever and jts ap-
purtenances’ for rocking the stability aero-
plane and for operating the rudder. Fig.
5 1s a view looking in the direction of the
arrow B (Fig. 4). Fig. 6 is an enlarged
side view of the rudder. | _

In carrying out my invention I use g
main aeroplane 1 whose position is fixed
relative to the propelling mechanism 9 and
the ballast, this Iijane' being of the usual
type. The rigid frame work of the machine
1s indicated by the letters 7 and the tension
wires by the {etters {. Above this
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3 capable of rocking
about a fore and aft central axle 4. The
pivot 4 is..above the fore and aft central
~ axis-of ‘the main plane and depending from
- 45 the rocking plane 3 at right angles to it is
- a bracket 9 fixed rigidly to such rocking
plane 8. This bracket 9 carries the lever 5

~ on-a transverse axle 10. The bracket 9 and
.. transverse axle 10 are rigid with the plane
0 3 -and all rock together around the axle 4.
' The lever 5 is pivoted on the axle 10 and
- can ‘vibrate about the same. The lever 5

~ may therefore tilt the plane 8 about the axle |
4 while at the same time it is free to vibrate |

55 .about ‘the axle 10 for a purpose now to be
| described, namely the actuation of the hori-

In order that my said invention and the

‘being at the _ _
tudinal exlé of the machire into the new di-

P

zontal rudder
tfront edges of these aeroplanes 1 and 8 are
‘higher than the trailing ‘edges relative to
the flight path so that during forward mo-
tion the aeroplanes support the 'machine.,

blanes 6 normally in g horizontal
and carried by the frame so that they can
vibrate about a transverse
controlling lever 5 actuates the rudder by
means of a pull and push rod or by two
flexible wires 8 on opposite sides of . the
The lever 5 is compound being able
to rock the plane 3 by means of the stand-
ards 9 which are rigid with the stability
plane 3 such standards carrying the pivot
10 abeout which the lever 5 ean vibrate in a
fore and aft direction. The rudder is at the
rear. ' |
When in flight the machine is
the following manner;—7The -action of the
rocking aeroplane is as Follows ;—V¥YVhen ‘the
rocking aeroplane 8 is titted oyt of ‘the hori-
zontal about the axle 4 by moving the lever
9 to one side, the normal pressure of the
rocking aeroplane 8 is inclined ‘out |
vertical and gives rise to a horizontal com-
ponent pulling its axle 4 to one side relative
to the line of flight. The frame 7 and the
fixed plane 1 are thus caused to Totate about
the line of flight that is to say the plane 1
becomes tilted about the line of flight and
out of the horizontal. The normal pressure
of the fixed plane 1 is thus inelined out of
the vertical and gives rise to a horizontal
component pulling the frame 7 to one side
of the line of flight.
usually horizontal in a fore and aft direc-
tion and therefore have no norrhal pressure
and consequently do not give rise to a hori-
zantal component although tilted around the
line of flicht. The tail planes do not there-
fore pull to one side of the line of flioht
whereas the frame £ is so pulled.” The
frame 7 being pulled to one side moves to
that side that 1s the direction of flight is

altered because the resultant of the side

movement with the original forward move-

axle at 7. The

guided in

6. As in all aeroplanes the

60

rudders) which gives fore
consists of one or more .
po&ition .
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of the

85
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The tail planes 6 are
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ment is a new direction of flight. The tzil °

posterior end brings the longi-

rection of flight in the same way as the
feathers of an arrow keep

axis in the line of flight. Therefore the

' ' machine turns to one side. It is thus shown

its longitudinal

110
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10

o

that by moving the lever 5 to one side the’
frame 7 can be made to 10tat0 about the line
of flight and that the machine can be made
to turn to one side, that i1s to say lateral sta-

bility and steering 110*111: and left can be con-

trolled by means of the lever 5

Should the aeronaut desire to ascend -or
descend when he is moving in a straight line

"the lever 5 1s moved fore or aft thus causing
the front edge of the rudder to be moved |

downward or upward Again, 1 he desires

to turn to the right or the left he moves the

15

N left.

20

lever to the left side or to the right, thus
causing the plane 3 to incline relative to the
main plane 1 and thus as described above
turning the machine to the right -or the
As the direction of motion of the
lever can be compounded from these two mo-
tions, the plane 8 and the rudder can be
moved so as to cause the machine to move
up or down while at the same time moving.

“to the one side or the other, that 1s to say

by simply moving the hand which actuates

925

the lever in any desned direction the ma-

chine can be steered 1n any desired direc-

tion and the trim altered. By having the

30

rockmg plane 3 considerably above the ﬁ\ed
plane 11t can be of small size and easﬂy
tilted.

The method of pleservmcr lateml stablhty
by rocking the whole supporting surface has-

 been tried and found unsatisfactory and the

35
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ballast.

particulars of the machines and the experi-
ments are common knowledge, notable ex-
amples being those of Lillienthal and Cha-

'nute who attempted gliding flight while

suspended beneath the supp(ntmg surface,

‘thus having the center of gravity below,_ the

center of support, the whole supporting sur-

face being rocked about their shoulders as an

axis. This method may be looked upon
either as a shifting of the center of gravity
from side to side in a circle around the center
of a support, or as a rocking of the sup-
porting surface relative to the frame of the
machine, or relative to the man, because the
rocking of the surface relative to the ma-

chine or man is the result of the shift of
The torque rotating the frame or |
the man about the line of ﬂlﬂ‘ht may be re-

garded as the result of shlftmﬂ' the ballast

~ to one side of the center of support or as-

55

- top

the result of the supporting .surface. beirg

rocked relative to the frame, thereby giving
rise to a component side for@e ;pulling the-
- of the frame to one side and thereby”
~ rotating the frame about the line of’ ﬁlghj;

The difficulty met with in endeavering to

- preserve lateral stability by thus rocking the

60

whole supporting -surface 1s that the power

of the pilotis not sufficient to rock the whole

o smface sufficiently and quickly enough to

85

counteract the effects-of gusts of wind and

~to counteract the tendencv of the outer wing
Pow er *1s ‘requlred 3

to rlqe Whlle turning.

‘the rocking surface consists of only

‘pressure; when the

“line of ﬂlo*ht

Lﬂlfrht

988,415

to rock the Smface because in so doing the

center of gravity is brought closer to the -

supnorting surface against the force of grav-

the supporting surface, and the rocking sur-
facé has a resistance to rocking, because n

1001{1112,, the surface 1s dragged through the.

alr. -The object of my invention 1s to pro-

vide means whereby the lateral stability can

be preserved by the application of less
power on the part of the pﬂot To this end

part

1ty pullmn' the center of gravity away from

70

75

of the whole suppurtmg surface and 1s there-
tore more easily rocked. In order that when

rocked 1t may give rise to a sufficient torque

80

rotating the frame around the line of flight,
this rocking surface is situated on a hlgher'

level 1e1at1ve1y to the center of gravity of
the machine. Thus the component side force

resulting from the sirface being rocked acts
with a greater leverage in rotating the frame

around the line of ﬂ1g11t The power which

so rotates the frame amund the line of flight

| comes from the engine, inasmuch as the en-
‘gine propels the machme and by reason of

90

the front edges of the rocked plane being

higher than the posterior edges, the engine

provides the rocked plane with its upward |

2 Iongdtudmal AXTS the engine therefore sup-

plane 1s rocked about o
95

plies the component side force and when this

component side force performs the work of

pulling the top part of the frame to one side
and thereby rotating the frame about the

line of flight, the power which performs this

comes from the engine. The action 1s. sml-
lar to the steering of a vessel at sea by op-
erating the rudder which requires small
power on the

In the

center of oravity, the ¢ average center of sup-
port of the rocking upper wing and the fixed

part of the pilot and-the
power of the engine turns the steamer, the-
power required from the pilot being much |
Jess than would be required to turn the ves-
sel by means of ropes to the shore.
“machine of my invention, although the rock-
ing surface is on a high level relative to the

100 -
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lower- plane 1s not far above the center of
oravity. -This is an advantage because when |

the distance between the center of support

and the center of gravity is great, the cen-

ter of gravity has an exaggerated pendulum'

action causing the machine to roll about the

ching acts Tike a rudder in preserving lateral
stabality, and the lower fixed plane acts as a

The upper wing In my ma- °

120

~-damper to prevent rolling about the line of
The machine is successtul 1n flight.

whﬂe machines in which the whole surfa,ce |

18 rocked have been abandoned and other

means of -preserving lateral stability, SL‘E,h
Y.

as warping the wing tips, resorted to.

125

such an arrangement the machine can be-

ouided with the least possible mental strain
and the least possﬂ:)le W(}I'k No increased

130




- quired. The wings

- angle for aeroplaning,

10

.15

Lel

- Ing main plane rigid with the frame of the
machine; with g rigid nonwar ing plane |

20

able tail, the upper plane being

__ 25

- resistance on one side to forward motion ig |

088,415

Y preserving lateral stability ag |

may be built rigid and
can be kept constantly at the most efficient
' Further there is no
side slipping during turning, the « bank-
Ing ” being automatically correct. |

It has been shown that by having a rock-
ing surface above a fixed plane, steering
right and left and breservation of lateral.|
stabality is accomplished. |

Having now described my invention, what
claim as new and desire to secure by Let-
ters Patent is;—

1. The combination of a rigid nonwﬁ.rp--

the main p ale, a mov-
capable of

being rocked about an axis extending longi-

on a higher level than

| horizontal

[ and operating wires

tudinally of the machine independently of |
the movement the movement of

of the tail,
the upper plane being positively controlled |

- Coples of this '_.patent may be obtained for five cents

“Washington,

S

by the aeronaut; and the
Ing tilted about an ax1s
machine independently
the rocking plane, this tilting of the tail be-
Ing also positively, controlled by the aero-
naut, as described. . |

2. In aeroplanes, the combination of g
rigid framework composed of struts and
11es with lower main plane fixed thereto; a

rocking plane situated on g higher level

tail capable of be-
transverse of the

of the movement of .

30
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than the main plane, this upper plane being

capable of being rocked about an axis ex-
tending longitudinally of the machine; a
rudder at the rear which can be
vibrated on g transverse axis: a bracket with
its transverse axis rigidly attached to the
rocking plane; a lever pivoted on this axis

to the rudder as de-
scribed. |

‘two subscribing witnesses.

PRESTON ALBERT WATSON. |
Witnesses: * | |
(GEORGE

CAMERON Dougras,
AGNES

CurBarp Dovugras,

each, by addressing the ¢ qumissioner of Patents,
D, ¢.” |
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