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To_ all whom it may concern: -

Be it known that I, Tmomas LoucH
Waire, a subject of King George V, and
resident of 50 Church street, New York city,
county of New York, State of New York,

have invented certain new and useful Im--

provements in Stabilizing Means for Aero-
planes, of which the following is a specifi-

* cation.
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The essence of the art of aviation so far

as heavier than air flying machines are con-
cerned, and in its present state of develop-
ment, lies in the employment of reliable, au-
tomatic means functioning to regulate or to

prevent sudden tilting of the apparatus; and.

the purpose of my invention is to provide
instrumentalities whereby the very condi-
tions which themselves constitute a tendency
toward the loss of equilibrium during flight,
themselves operate to offset such tendency
and mdintain poise. -

With these and other codrdinate ends in
view I have adopted the principle involved

in suction- producing devices, such for ex--

ample as the Venturi tube, truncated cones
arranged co-axially in series, or any equiv-
alent injector or ejector device; wherein, b
constriction of the interior diameter of suc
device, the velocity of moving air therein is
increased and its Internal fluid pressure de-

- creased. Taking the Venturi tube as a prac-
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tical example of this class of apparatus, and
arranging these tubes in manner to engage
a current of air in the direction opposed fo
that of flight, I am enabled, through the suc-
tion force created, to automatically control

‘the deflection of the elevating plane of aero-

planes, and to maintain forward flight either
with or without the power of the motor.
Similarly, by the utilization of ' Venturi
tubes, arranged at right angles to the lateral
or supporting planes, and conveniently dis-
pose(f- In or near the locus of the centers of

ressure thereof, I. am enabled, due to the
giﬂ"erence in pressures exerted upon the up-
r and lower surfaces of the planes,.to uti-
the suction force created by said Venturi
tubes, and, through said differénce in pres-
sure, in' conjunction with other -intercon-
necting actuating means, to adjust the aile-
rons or wings in counteracting the tilting
influence due to local variations of the net

upwardly directed pressure which supports

the planes. ~ -_ , .
In the drawi which are diagrammatic
in character,—Figure. 1 indicates, in per-

- Bpecification of Letters Patent.
Application filed Kovember 9, 19011. Serial No. 659,307,

tion of flight, and hence axia

flight, .and assum

members enabling the control of the plane
thron%h the suction force of said tube; Fig.
2 is a longitudinal section of a Venturi tube;
Fig. 8 is'a diagrammatic layout of support-

ing planes, Venturi tubes therefor actuating
a trigger-valve control cylinder, a cylinder

with piston connections to actuate the sup-

orting planes or ailerons thereof, and

enturi tubes disposed in the direction of
flight to operate said piston.through said
trigger-valve means; and Fig. 4 indicates
supporting planes with Venturi tubes, an
intermediate U-shaped tube containing mer-
cury, and electrical connections, the mer-
cury closing an electrical circuit as it rises in
either leg of the tube.

Dealing first with the control of the ele-
vating plane or planes, we find, in Fig. 1, a
partial view of a plane, as 1, disposed hori-

-zontally, as for horizontal forward flight.

For descriptive purposes the axis of this
plane is indicated at 2, and said plane may
there be provided with a spring, whose ten-
sion is exerted to tilt’ downwardly the for-
ward edge of said plane. A connector or
connectors 3 between said plane or spring,

-and a piston 4 in dash-pot or cylinder 5,

moves said piston outwardly with the down-
ward tilt of the plane as is obvious. A Ven-
turi tube, as 6 (or a plurality thereof), is

' spective, a part of an elevating plane, a Ven-
turi tube, dash pot, and . interconnecting .
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disposed and supported by the aeroplane

in any suitable manner axiallly in the direc-

ly in parallel-
ism with the elevating plane when the lat-
ter is set for horizontal meotion; or said
Venturi .tube may be' pivotally supported
and connected with the elevating plane to
remain always in parallelism therewith, A
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pipe, as 7, connects the neck of the Venturi = -

tube with cylinder 5, behind the piston, and
a spring, as 8, within said cylinder, serves
as a seat for the piston. =~ e
: Assumin% a developed speed of 30: miles
an hour to be requisite to sustain horizontal
{ ng the various parts of the
apparatus to be sul.tablly- yroportioned and
arranged, the result will- Ee as follows: At
the stated speed the air pressure through
the Venturi tube will create a suction force

.at the constricted &;;tiou of said tube, which-.

force, operating ugh pipe 7, wii.l pull
piston 5 to its seat upon spring 8, said pis-

100

108

110

ton, in that position, holding the plane -

horizontally against tha_tensibn of the plane
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sFring. ‘When, through any cause, as the
slackening or stopping of the motor; or,
that the 'suction'g)rce exerted at the neck
of the Venturi tube is lessened, then the
piston, thus released, rises in its cylinder
under the tension of the plane spring, which
of course at the same time tilts the plane
downwardly. In the acceleration of speed
of the aeroplane while falling, the suction
exerted at the neck of the Venturi tube in-
creases proportionately, thus drawing the
piston to its spring seat in the cylinder, the
plane in consequence coming back to the
horizontal direction of flight ; or,if the speed
of descent has developed %eyo’r’deO miles an
hour, the suction effect will be greater and

will cause the plane to be upwardly tilted, .

the piston in that act déscending farther
into its cylinder and-retracting the spring
seat therein. Stabilization follows under

- a resumption of the normal engine speed of

30 miles an hour with the plane again hori-
zontal; or, in the case of a glider, the appa-
ratus makes a series of gradual downward
and upward steps. The operator, also using
his hand control to tilt upwardly the ele-
vating plane, thus depressing the piston
against its spring seat, may enter. different
aﬂtm}?spheric strata and. thereby prolong
ight. - i
n considering the adaptability of my

invention to the automatic control of the.

ailerons or supporting planes, reference -is
directed to the ﬁyout m Fig. 3, wherein 11,
12 res%)ectively indicate opposite portions

ateral supporting surface or surfaces,
oppositely dispesed with respect to the situ-
ation of the power cylinder. One or a num-
ber- of Venturi tubes 13 are placed with
their axes at right angles to said planes,
conveniently disposed in or near loci of
centers: of pressure, whereby the potential
difference in pressure in the upwardly and
downwardly exerted pressures acting on
said lateral planes or plane parts, is efféctive

‘toward the performance of a certain func-

-tion, to .wit: Piping 14 connects the necks of

50

said Venturi tubes with opposite sides of
a piston 15 in a cylinder 16, springs 17, at
each side of said piston balancing it nor-
mally centrally within said cylinder. = Pis-

. ton rods 18, 19, extending from opposite

55

.- respectively,

sides of the piston, actuate, each when mov-
ing in an opposite direction, the triggers
20,21, respectively, said triggers serving to
open and close three-way valves 22, 23,
' to -control communication,

‘ “through pipes 24, 25, between Venturi tubes
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26, 27, and opposite ends of a cylinder 28,

by cutting out from either side of piston 29
communication with the corresponding Ven-

.turi tube, and at the- same time opening

direct communication with the atmosphére,
through an outlet which is wholly or par-
tially open when the pipe 24 or 25 is wholly

1,018,400

"having.

or partially closed, and vice versa. Said pis-
ton 29 is centrally balanced by springs 30, 3]
and has oppositely extending rods 32, 33,
which, respectively, operate by means (not
shown) ailerons or flexible individual wing
portions (not shown). The Venturi tubes

26, 27 are arranged axially in the direction
of flight, and, respéectively, through their

pipes 24, 25, with the opening of valves 22,

23, serve by their suction force to exhaust

the air from both sides of  piston.29.. For
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example, if the effective pressure supporting

plane 12 is from any cause diminished, the -

corresponding rate of flow through Venturi
tube 13 is lessened, as also'the suction ex-

erted along pipe 14. There is a rise of pres-
.sure on one side the piston:15 which is ef-

fective in ‘moving over said piston. -away
from the region where the 'eé)
supporting pressure is lower.
thereby operated to cut out pipe 25 and. to

piston 29 on which it i located. - -The excess
of pressure forces over piston 29, which
movement is effective, through rods 32, 33
and the intervening mechanism, (not shown)

in operating the allerons.” The operation is-

repeated, reversely, when the effective pres-
sure under plane ‘11 is diminished. - The
essential feature of the mechanism is that

it functions in response to any difference be- .

ective “wing -
Valve 21 is.

80"

85

.admit atmospheric air directly to the side of =~
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tween the wing supporting effective pres-

sures under the oppositely disposed wing
surfaces 11 and 12. It is therefore imma-
terial whether the actual cause of ‘a differ-
ence in these effective pressures be an excess
or a defect in either of them. - -

In Fig. 4 I show supporting planes 34,
enturi tubes 35, connecting, as by
pipes 36, with a U-shaped tube 37, contain-
ing mercury. An increase or defect in pres-
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sure at one plane will render unequal the. =~

" pressures acting on the mercury. The. mer-
cury will rise in one leg of the tube and -

fall in the other and-will thus become in-:-'lfl_(v) -

strumental in closing: an electrical circnit; -

whereby, through a sburce of energy, (not.
shown) the control may be governed. -Ob- -
viously, gravity in the flow of the mercury.

will be an assisting factor in making con-
tacts in the respective legs of the U tube as
said tube tips with the lateral tilting of the

aeroplane.

115

In the practice of my invention, I do -

not wish to be limited to the particular me-

chanical devices referred to as intermediate
‘the source of suction force and the moving -

plane members, believing ‘it to be broadly
new with me to employ -suction devices for
creating the force with which to automati-
cally control or stabilize acroplanes in flight.
I therefore reserve the right to modify or re-

'drrange said mechanical devices, or to sub-

stitute equivalent means therefor, all within

the spirit and scope of my invention to adapt
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it to the various types and constructions of
aeroplanes, where practicable. - Also I wish
it understood that where I refer to Venturi

tubes in the subjoined claims T intend arbi- |

~ & trarily to include any equivalent or suitable

suction producing device.
’ I P I a i m: . .

- L In an seroplane having an independ-

ently movable part, a Venturi tube disposed

10 axially in manner to create a suction force

- during flight, and means utilizing said force

in the control of said movable part.

2. In an aeroplane, a Venturi tube dis-

posed axially in the direction of flight, and

15 means utilizing the suction force thereof in
controlling the elevating plane. _

8. In’ an aeroplane, an elevating plane,
tensional means to. normally deflect said
‘plane downwardly, a Venturi tube disposed
axially in the direction of flight,-and means

" directing the suction force of said Venturi
tube to counteratt the influence of said ten-
sional means. - T '

4. In an aeroplane, an elevating plane, ten-
sional means to' normally deflect said plane
downwardly, a cylinder having a piston con-

. nected with said plane, a Venturi tube dis-
osed axially in the line of flight, means
tween saidy cylinder and the Venturi tube'

80 permitting the suction force from the latter
- to counteract the influence of the tensional
means upon. the plane, and means whereby
the suction force may- overcome said . ten-
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. 9. In an aeroplane, an elevating plane, ten-

_ sional means to normally deflect said ‘plane
downwardly, a Venturi tube disposed axially
.in the line of flight, a cylinder, a piston

= whereby : the suction force of said Venturi
tube counteracts the influence of said ten-
gional means, and a spring seat in said cyl-

. inder for said piston, in use under conditions

.cylinder, said means comprising

tions between the source of energy
sional ‘means and deflect the plane up--

‘said souirce of en‘erg{

_therein having connection with said plane,

of normal flight, increased suction at higher 45
speed causing the piston to depress its seat
and deflect the plane upwardly. - -
- 6. In an aeroplane, a supporting plane
therefor, a Venturi tube: tgs _trans- -
versely-thereto in the locus.of the center of 50
pressure, an aileron, and means utilizi
the suction force from said Venturi tube to
control operating means to- adjust said
aileron. . L . : » L
7. In an aeroplane, a supporting plane 65
having ailerons and warping connections -
therefor, a cylinder, a piston balanced there-
in, and connections between said piston and
sald warping connections, a pair of Venturi =
tubes disposed axially in’ the direction of 60
flight, and pipes connecting said Venturi
tubes respectively with said cylinder -at o
posite sides of its piston; together wit

| three-way valves in said pipes and means

for operating said valves separately to close 65 -
said pipes and admit atmospheric air to said -
8 piston
balanced in a cylinder; valve triggers, and
connections from said piston to actuate said =
triggers: separately, Venturi tubes disposed 70
transversely in said su orting plane, and -
pipes connecting said Rpentun tubes with
sald cylinder at opposite sides of the piston. -
8. In an aeroplane, lateral supporting
planes, a Venturi tube disposed transversely 75
In each plane, a source of energy, connec- -
and the:
plane ailerons, and means enabling. the suc-. = .
tion force in either Ventyri tube to cause - '
to adjust the ailerons 86

to stabilize the aeroplane laterally..

-. Signed at the bo'rough of Maphattan, in.

the city, county and State of New York: .
this 8th day of November, A. D. 1911, -
’ ' {‘ HOMAS LOUGH WHITE.
Witnesses: : S

Sapms R. SEMLEAR; -




