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UNITED STATES PATENT OFFICE.

THOMAS MATLCOLM WALLING, OF TINTON FALLS, NEW JERSEY, ASSIGNOR TO MON-
MOUTH AERIAL VEHICLE AND TRANSPORTATION COMPANY, A CORPORATION OF

ARIZONA TERRITORY.

1,004,944,

To all whom it may concern: _

Be it known that I, Tmomas Mircory
Warring, citizen of the United States, resid-
ing at Tinton Falls, Monmouth county, New
Jersey, have invented certain new and use-
ful Improvements in Aeroplanes; and I do
hereby declare the following to be a full,
clear, and exact description of the inven-

tion, such as will enable others skilled in the -

art to which it appertains to make and use
the same. ‘

This invention relates to.aeroplanes, under

~which designation are included all devices

for carrying passengers or other loads which

are sustained above the ground by virtue of

the upward pressure of the air brought into
play by the movement of the device through
the same, and not merely by virtue of the
buoyant action of the air.

My invention may be applied both to
aeroplanes of the biplane type and those of
the monoplane type, and generally to ap-
paratus having air supported surfaces sus-
tained by upward pressure of the air caused
by the movement of the apparatus through
the air. i . . :

In the normal flight of aeroplanes it is
necessary to maintain their position’ sub-
stantially horizontal in the direction of their
course as well as laterally. For the first-
named purpose they are usually provided
with supplemental air sustained surfaces or
planes whose inclination with respect to the
main air-sustained surfaces may be varied
at the will of the operator or passenger, and
which are known as guiding or steering
planes or height regulating rudders. They
serve to prevent the aeroplane from dipping
or from soaring by inclining them upward
or downward to the required degree.

To prevent the aeroplane from tilting lat-

“erally or careening, for example, when turn-

ing a curve, which action is due to the. fact

~ that the outer ends or side o6f the air sup-
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ported planes then travel with greater
speed than the inner ends or sides and con-
sequently the upward air pressure on the
former is greater than on  the latter, two

expedients have generally been resorted to. .

One of these consists in providing vanes on

_the two sides of the aeroplane, which yanes
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are so arranged as to be swung in opposite.

directions about an axis transverse fo the
general direction of movement of the aero-
plane, so that the vane on the outer side de-

_ Specification of Letters Patent.
Application filed May 20, 1910. Serial No. 562,499,

AEROPLANE.

Patented Oct. 3, 1911.

creases the upward air pressure at that side
of the aeroplane while the vane on the inner

_side serves to ‘increase that on the inner

§id_e. The other expedient consists in warp-
ing one of the main air supported planes,
¢ g. in the case of biplanar machines, so
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that the rear inner angle and the forward -

outer angle of said plane are drawn down,
or the outer forward angle and inner for-
ward angle are inclined downward and up-
ward, respectively, thereby adding an up-
ward impulse to the inner side and a down-
ward impulse to the outer side, both of
which together serve to right the aeroplane
laterally. _ ' :
Both expedients, generically considered,
can be defined as oppositely varying the in-
clinations of the opposite sides of the air

-supported surfaces,: since under the first

form the pivotal vanes constitute supple-
mental air supported surfaces.
" Heretofore the variation of the inclina-
tion of the air-supported surfaces has been
done by the operator or passenger and it
required considerable skill, practice and ex-
perience to properly manipulate the means
for this purpose, and in fact, accidents are
liable to arise by reason of want of sufficient
skill in this respect and by mistakes and
oversight. . :

It is the object of this invention to remove
this danger and also to diminish the task

.of the operator by providing automatic

means for varying the inclinations of the
air-supported surfaces. ’ :

The present invention, with this object
in view, consists in so arranging and con-
structing an aeroplane that any variation
in upward pressure of the air upon the re-
spective vanes, whether due to uneven air
currents in forward flight or to the greater
speed of one.vane in turning, will automati-
cally vary the inclination of the vanes in
opposite directions in the manner and to the
extent required to restore equality in the
upward thrust of the air and thus pre-
serve the equilibrium of the machine.

The invention, as hereinafter more par-
ticularly described and as set out in the ac-
companying claims, will be the more readily
understood from an inspection of the ac-
‘companying drawings, in which—

Figure 1 represents in perspective, from, -
below, an aeroplane embodying my inven-
tion; Fig. 2'is a side view of the same; Fig.
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3 is a view from above of a modification;

Fig. 4 is a side view of the machine illus-

trated in Fig. 8; and Figs. 5 and 6 are de-
tails of the centrolling mechanism.
Referring to Figs. 1 and 2, it will be ob-
served that extending transversely of the
elongated frame a of the machine, 1s a yard
&, to-which is hinged or otherwise pivotally
secured the forward edge of the anterior
pair of vanes ¢, ¢’, the rear edge of each of
these vanes being connected by means of
links d, d’, to the opposite ends of a lever e,
which i1s fulcrumed at ¢’ to the cross-brace
a’, secured to the frame @, said lever, as
shown, being arranged to the rear of the

“axis on which the vanes ¢ ¢’ are pivoted and

at a point substantially opposite the said
vanes. Guy wires f serve to maintain the
several parts just described in proper rela-
tion to each other without interfering with
the pivotal movement of the vanes or the
rocking of the lever. »

The operation of the device thus far de-.

seribed is as follows:—So long as the pres-
sure of the air upon the lower side of the
two vanes ¢, ¢, is uniform, they will main-
tain their relative positions in substantially
the same plane. If, however, the pressure
under the vane ¢, for instance, be momen-
tarily increased, either by uneven air cur-
rents or by turning sharply so as to cause
the vane ¢ to traverse a larger arc and con-
sequently at greater speed than the vane ¢,
such increased pressure upon the under side
of the vane ¢ will cause the rear edge there-
of to lift, carrying with it that end of the
lever e to which it is attached by the link d.
This will cause a corresponding downward
movement of the opposite end of the lever
and the rear edge of the vane ¢’. Thus the
angle of incidence of the vane ¢ is dimin-
ished and that of the vane ¢’ is increased, so
that the lifting effect upon the vane ¢’ is
greater than upon the vane ¢, whereupon
the lever-e¢ is by this same inequality of
pressure restored fo its former position and
lateral equilibrium of the machine main-
tained. , :

In addition to the entirely automatic
means for maintaining the equilibrium of
the aeroplane I have provided manually
operable means for guiding the machine
both vertically and horizontally, such means
consisting of a V-shaped rudder ¢ connected
by means of a cord ¢’ to the drum of a steer-
ing-wheel %, arranged conveniently in front
of the aviator. This steering-wheel 4 is
mounted upon one end of a lever A’, ful-
crumed at A? to the frame-work of the ma-
chine.

The posterior vanes i, i’ are pivoted along
their medial portion to the yard 42, jour-
naled transversely of the machine - frame
parallel to the yard . An arm 4, extend-
ing upwardly from the yard ¢, is connect-

ed by means of a rigid rod 4, with the up-
per.end of the lever A’, whereby the aviator
may, by moving the steering-wheel and le-
ver toward and from himself, cause the
posterior guiding vanes 4, ¢/, to tilt upon the
vard 4%, as a horizontal axis, so as to direct
the aeroplane in a downward or upward
course: . -

The machine, as a whale, is shown as pro-
vided with launching-wheels &, %, k2, in the
usual manner.

In Figs. 8 to G inclusive, I have illus-
trated a modification of the invention
which, in addition to the automatic provi-
sion for lateral equalization, also provides
for the automatic maintenance of longitudi-
nal balance. Here the balancing lever ¢
instead of being pivoted to a rigid portion
of the frame, is pivoted to a second lever 7,
fulerumed upon the pin ?* and provided at
its rear end with a cross bar 2, rigidly
affixed thereto and connected at its two ex-
tremities, viewed laterally of the machine,
by means of links m, m’, to the rear por-
tion of the posterior guiding vanes i, ¢
which, in this case, are preferably hinged
at their forward edge instead of along their
medial portion, although either arrange-
ment would suffice.
the best results are obtained by. hinging
these vanes at their forward portion. The

length of the two arms of the lever 7 are so

proporticned in relation to the relative lift-
ing power of the anterior and posterior
vanes, that the one equalizes the other.

The operation is as follows: If the pres-
sure on the under surface of the anterior
vanes ¢, ¢’ becomes less than that .on the
posterior vanes, causing a tendency of the
machine to dip, the greater moment of the
pressure on the posterior vanes will elevate
the rear end of the lever /, depressing the
forward end of the same and thus increasing
the angle of incidence of the anterior vanes
relative to that of the posterior vanes, the
resultant increased pressure upon the ante-
rior vanes again lifting the forward end of
the lever / and restoring the equilibrium of
the machine. In order to adapt this bal-
ancing device to be controlled by the oper-
ator so as to enable him to take an upward
or a downward course at will, the fulerum
of the lever 7 is arranged to be shifted in the
manner following: Upon the upper surface
of the lever is arranged a rack 7, engaged
by a sector o, pivoted at o’, and provided
with an upwardly extending arm 0%, which
arm is connected by means of the rigid rod

p to the upper extremity of the operating

lever %’. This operating. lever as in the
former case carries at its lower end a steer-
ing wheel % connected by means of the cord
g’ to the V-shaped rudder ¢, as before. By
pushing forward upon the operating lever
by means of the steering wheel the operator

However, in practice -
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~ moves the arm o2 ,to" the rear and the balanc-

(=)

ing lever I to the front, thus increasing the

length of that arm of the lever attached to
the anterior vane and décreasing that arm at-
tached to the posterior vane, whereby the now
greater moment of the pressure on the ante-
rior vanes is able to elevate the forward

- end of the lever and depress the rear end,

i¢

~operating lever toward himself by means of '

incidence of the two vanes and causing the
machine to descend. L e T
In order to rise, the aviator ‘pulls the

~ the steering wheel %, whereby the balancing
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- chine to rise. - : :
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lever 7 is shifted to the rear, increasing the
length of that arm attached to the posterior
vane and decreasing that attached to the
anterior. vane, whereby, although the pres-
sure on the two vanes be equal, the leverage
of the posterior vanes is increased and the
rear end of the lever 7 is-elevated and the
forward end depressed, so that the inclina-

‘tion of the two vanes is oppositely varied
and the resultant change in the angle of

incidence in the two .vanes causes the ma-
Having thus described my inﬁehfibn, what

T claim, 15:— ' , o
1. In an aeroplane, a pair of air-sup-

ported vanes extending laterally on the

sides of the machine, and a yard extending

transversely of the line of normal flight
on- which said vanes  .are mounted, the
rear portions of ‘said vanc_ being. free,.in
combination with a lever fulcrumed on the
machine at a point to the rear of the'yard,
and means for connecting-each- arm. of the
lever with - the rear portion of the vanes;
whereby the increase of

cause the other vane to be depressed. - -

. 2.In an aeroplane, a. pair of air-sup-
ported vanes extending laterally on the two
sides of the machine, said vanes pivoted
along their anterior edge upon an axis ex-
tending transversely of the line of normal
flight, a-lever fulerumed to the machine at a

point between the two vanes and below the

free posterior edge thereof, and links con-
necting each arm of the lever.with the pos-
terior edge of a vane, whereby any increase
of air pressure upon one of the vanes acting

~ to lift the same will cause the opposite vane
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to be depressed.

3. In an aeroplane, air-supported vanes
extending laterally on both sides of the ma-
chine and pivoted at their forward portion

upon a horizontal axis extending trans-
versely of the line of noimal flight, and pos-:
terior guiding vanes arranged in substan-.

tially the same plane as the supporting
vanes and likewise ‘pivoted upon a trans-
verse axis, a lever extending longitudinally
of the machine and pivoted intermediate the
two sets of vanes, and a connection between

.of a set of vanes.

brinfing about a change.in-the angle of-

‘ of air pressure-on one:
of the vanes acting to lift the same will-

each arm of the lever and the free portion

4. In an aeroplane, a pair of main air sup-
ported vanes extending laterally on both
sides' of the machine and pivoted at their

forward portions on an axis extending

transversely of the line of normal flight,

“posterior guiding vanes arranged in -sub-

stantially' the same direction as the main
supporting vanes and likewise pivoted at

‘their fogward portion on a horizontal trans-
' verse axis, in combination with a lever ex-
tending longitudinally of the machine and
“fulcrumed intermediately of the two sets of
-vanes, and a connection betwéen each arm of
“the lever and the free portion of the respec-
tive set of vanes, the arm of shorter length .
-being’ connected to the set of vanes exercis-
ing the greatest lifting momentum so as
-to maintain the equilibrium between the lift-
-ing action of the two sets of vanes.

5. In an aeroplane, a pair of main air sup-
ported vanes extenéling laterally. on both
sides of the machine and pivoted at their
forward portion on an axis extending trans-

versely of the line of normal flight, poste-

rior guiding vanes arranged in substantially
the same direction as the main supporting
vanes and likewise pivoted on a horizontal
transverse axis, in combination with a lever

exténding longitudinally of the machine and

fulecrumed intermediately of the two sets of
vanes, a connection between each arm of the
lever and the free portion of the respective
set of vanes, the lever arm of shorter length

being connected to the set of vanes exercis-
_ing the greater lifting momentum, so as to

maintain an equilibrium between the lifting
action of the two sets of vanes, and means to

. vary the relative length of the lever arms.

‘| -#6. In an aeroplane, a pair of air-supported
vaneés extending laterally on both sides of
the machine and pivoted along their for-:
‘ward edge upon an axis extending trans-

versely of the line of normal flight, posterior
guiding vanes arranged in substantially the
same plane as the supporting vanes and-like-
wise pivoted along the forward edge upon a

“horizontal transverse axis, a lever extending

longitudinally of the machine and ful-
crumed intermediate the two sets of vanes, a
connection between the rear arm of the lever
and the free portion of the guiding vanes,
a balancing-lever fulcrumed on the forward
end of the first named lever, and a connec-
tion between each arm of the balancing lever
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and the free portion of one of the pair of -

supporting vanes, the first-named lever
through its  above-mentioned connections
with the rear portions of the anterior and
posterior vanes, and through its oscillation

.about its above-mentioned fulcrum, serving

to oscillate the said vanes vertically in op-
posite directions, so as to equalize their mo-
ments about this fulcrum-and the position
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of said fulerum during horizontal flying be-
ing such as to cause the anterior and poste-
rior vanes to assume a position in which
their lifting powers are equal.
7. In an aeroplane, a pair of anteriorly
arranged supporting vanes extending later-
ally on the two sides of the machine and in-
dependently pivoted at their forward por-
tion upon a horizontal axis extending trans-
versely of the line of normal ﬂwht, a pair
of posterior guiding vanes pivoted along
their forward edge upon a horizontal axis
extending tran@versely of the line of flight,
a lever arranged longitudinally of the ma.
chine and resting upon a fulcrum at a point
intermediate the two sets of vanes, a connee-
tion between the rear arm of said lever and
the free portion of the posterior vanes, a
balancing lever fulerumed to the forward
arm of the first lever, a connection between
each arm of the balancing lever and a free
portion of un anterior vane, the first-named
lever through its above-mentioned connec-

tions with the rear portions of the anterior

and posterior vanes, and through its oscilla-
tion about its above-mentioned fulcrum,
serving to oscillate the said vanes vertically
in oppomte directions, so as to equalize their
moments about said fulerum and the posi-
tion of said fulerum during horizontal fly-
ing being such as to cause the anterior and
posterlor vanes to assume a position in

- which their lifting powers are equal, and
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manually operable means to vary the rela-
tive length of the two arms of said lever.

8. In an aeroplane, a pair of anteriorly
arranged supporting vanes extending later-
ally on opposite sides of the machine and
independently pivoted at their forward por-
tion upon a horizontal axis extending trans-

“versely of the line of normal flight, a pair

of posterior guiding vanes plvoted at. their
ferward portion upon a horizontal axis ex-
tending transversely of the line of flight, a
lever arranged longitudinally of the ma-
chine and resting upon a fulcrum at a point
intermediate the two sets of vanes, a con-
nection between one arm of said lever and
the free portion of the posterior vanes, a
balancing lever fulerumed to the forward
arm of the first lever, a connection between
each arm of the balancing lever and a free
portion of an anterior vane, the first-named
lever through its above-mentioned connec-
tions with the rear portions of the anterior
and posterior vanes, and through its oscilla-

1,004,944

tion about its above-mentioned fulerum,

serving to oscillate the said vanes vertically .

in opposite directions, so as to equalize their
moments about said fulerum and the posi-
tion of said fulerum during horizontal fly-

_ing being such as to cause the anterior and

posterior vanes to assume a position in
which their lifting powers are equal, a rack
arried by the first-named lever, a sector en-
eaging said rack, s manually operable guid-
mg lever, and a connection between one arm
of the guiding lever and the sector, whereby
the relative lenoth of the two arms of the
longitudinal lever may be varied at will.

9. In an aeroplape, a pair of anteriorly
arranged supporting vanes extending later-
ally on the two sides of the machine and in-
dependently pivoted at their forward por-
tion upon a horizontal axis extending trans-
versely of the line of normal flight, a pair
of posterior guiding vanes plvoted at their
forward portmn upon a horizontal axis ex-
tending transversely of the line of flight, a
lever arran%d longitudinally of the ma-
chine and restmcr upon a fulerum at a point
intermediate the two sets of vanes,.a connec-
tion between one arm of said lever and the
free portion of the posterior vanes, a bal-
ancing lever fulcrumed to the forward arm
of the first lever, a connection between each
arm of the balancing lever and a free por-
tion of an anterior vane, the first-named le-
ver through its above-mentioned connections

with the rear portions of the anterior and

posterior vanes, and through its oscillation
about its above-mentioned fulcrum, serving
to oscillate the said vanes vertically in op-
posite directions, so as to equalize their mo-
ments _about said fulerum and the position
of said fulecrum during horizontal flying be-
ing such as to cause the anterior and pogte-
rior vanes to assume a position in which
their lifting powers are equal, manually op-
erable means to vary the relative length of
the two arms of said lever, a steering rudder
pivoted upon a vertical axis and V-shaped in
cross section a steering wheel carried by the
driving lever, and a steering cord connecting
the rudder with the drum of the steerlntr
wheel.

In testimony whereof T hereunto affix my,
signature in the presence of two witnesses.

THOMAS MALCOLM WALLING.
Witnesses:
Cuas. PinTarn,
Anperr Van WIOKLE.
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