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are connected to the fore and aft ends of the

To all whom it may concern:

- Be it known that I, WitLiay F. HexsEr,
‘a citizen of the Hnited States, residing at
Chicago, in the courity of Cook and State of

LANE-STABILIZER. '

* !'Specification of Letters Patent./

Lf

5 Illinois, have invented cerfain new and use-

ful Improvements in Aeroplane-Stabilizers,
.of which the following is a specification.
My invention relates to improvements in

devices for establishing and preserving the:

10 equilibrium and stability of aeroplanes dur-
in%ﬂight. ) o ' B

. "One of the objects of my invention is to

provide a device, of the character described,

which is automatic in operation when in-

15 fluenced by gravity alone, and which is pro-

tected against extraneous influences such as

air pressure due to air ¢urrents. :
Another object of my invention is to pro-
vide a .controlling device with means for

.20 manual operation in addition to the auto- |

matically operating ieans, said hand oper-
ating means being capable of operation in-
dependently ‘of the automatically operating
Jneans. = R

25
vide a device of the character.described that
will permit’limited tilting of-the plane or
craft as a whole before the automatic grav-
ity operated mechanism is brought into ac-

30 tion. . . o

Other and further- objects of my inven-
tion "will 'become readily apparent to those
skilled in the art from a consideration of
the following description taken in conjunc-

35 tion with the drawings wherein, _
- Figure 1 is a front view of a tygical aero-

" plane. with my device attached thereto,
showing it in rather exaggerated propor-
tion to other parts of the plane; Fig. 2 is'a

40 longitudinal and enlarged sectional view of

~the- controlling device; Fig. 3 is a trans-

- verse section taken on lines 3—3 of Fig, 1;
and Fig. 4 is a transverse section taken on
lines 4—4 of Fig. 1./~~~ ,

46 In all the views the same reference/char-
acters are used to indicate similar phrts. .

In the exemplification of an - aeroplane
which I have shown for the purpose of dis-

~ .closing my invention, 10 is the mauy plane

50 located at the top of the machine and 11 is
a similar but shorter plane’ located below
the main plane and intermediate, the ends
of the two planes are two tilting planes 12
and 18, each plane being centrally pivoted,

Another object of my invention is to pro- |

85 as at 14, to a bracket. structure 15, secured.

" to the upper plane 10. - Ropes 16 and 17

T
/

i

"

!
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tilting plane 13 and other ropes 18 and 19
are similarly connected to the tilting plane

12. These ropes will be referred to here-

after when the operation of the device is
specifically described. Other
the aeroplane are not of present interest
and will therefore not be specifically’ de-

.scribed.

_-As illustrative of the opgf‘atibn of my de-
vice with a craft which I have exemplified

I will state that if the sfarboard side of the ,

craft as a whole, or of the plane 10 be de-
pressed and the port’ side elevated then to
bring the craft to axn even keel, it would be
necessary to elevate the fore end of the
starboard side tilting plane, when by this

means the machine would immediately
right itself or be brought to a horizontal

position. By elevating the fore ends of the
tilting planes 12 and 13 the craft as a whole
will thereby be made to ascend, and by de-
pressing the fore ends of these planes the
craft will be caused to descend, so that by

60

ortions of.
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the proper manipulation of the tilting

planes 12 and 13 the machine or craft may
be brought to and maintained in a state of

safe equilibrium in a horizontal poesition of "=

its port and starboard side or with refer-

| ence to its fore and aft ends. In so far as

my invention is concerned other means than

the tilting planes shown may be employed for

producing this result. ‘ -
My invention consists in the automatic and

85

90

manual motor means for either automati-.. -
cally or manually operating the planes for .-

bringing about this desired end, and has no

-connection’ whatever with the particular ar-

ment of the craft employed to accom-

ran% ‘
plish. this result.

95

The mechanism by which my invention is -

carried into effect is shown in Figs. 2 and 3

"wherein 20 is a tube, preferably of rectangu-

lar form throughout and closed at both entls.
Within the tube is a ball 21, which may be
made of steel, lead, or other heavy material.

' The floor-of the tube, preferably slants from

each end toward its longitudinal center as
at 22 and. 23 so that when the craft or aero-
plane is'on a perfectly even keel, either fore

and aft, or starboard and port direction the -

ball will remain in the center of the tube,

and T’ preferably provide a depression 60
in the center ‘of the tube in which to receive.
- the ball so that it will require some material

100 ¢
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slanting or tilting ‘of the tube 20, in order.
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“that slight variations of inclination in the

" operation of the-craft will not cause the ball

- to shift unnecessarily within the tube.

10

It
will be observed that the ball, being pro-
tected by the closed tube 20, is perfectly
shielded thereby from atmospheric influ-
ences and also from the effect of winds or
extraneous air, thereby rendering the ball
effective only by the influence of gravity.
The tube 20 is mounted in a' frame com-
posed of side members 24 and 25, the tube
being freely pivoted near its cénter in the
said frame on the trunnion 26, To one of

- the projecting ends of the trunnion is at-
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tached a helm handle 27 for thé purpose of
causing the ball 21 to roll toward one end
or the other of the tube 20. :

At a convenient place on the craft is lo-
cated a power cylinder 28 having a recipro-
catable piston 29 mounted upon the rod 30.
The rod 30 passes through stuffing boxes 31
and 32 so that it may be reciprocated freely
through the opening of the cylinder 28 with-
out leaking the pressure fluid by means oi
which the piston is moved within the cylin-
der. To the ends 33 and 34 of the rod 30 are
connected ropes or wires 35 and 36. These
wires or ropes are connected to the planes of

‘the aeroplane, such as 12 and 13, the move-

ment of which will change the course or
position of the craft.

A pipe 87 is connected to a source of fluid
power supply such as a tank containing air
or steam under pressure. It is also con-
nected to pipes 88 and 39 that communicate
with the respective ends of the cylinder 28
by pipes 40 and 41. A valve 42 controls the
admission of the motive fluid into the pipes
88 and 39 and valves 43 and 44 control the
admission of the motive fluid into each end
of the cylinder 28. These also serve as
means for controlling the exhaust of the
motive fluid from the opposite side of the
piston when the motive fluid under pressure
is admitted into the cylinder on the other
side of the piston.

A rod 45 is guided in bearings 46 and 47
of the tube 20 and it may be freely moved
therein, the bearings being slotted vertically
in such manner as to permit considerable
vertical displacement between the respective
ends of the rod 45 and the tube 20, as in the
act of tilting the tube. The tube is slotted
at each end as at 48 and 49 for admission of
the bent ends 50 and 51 of the rod 45. These
bent ends of the rod 45 project into the tube
90 and lie in the path of the ball 21. An arm
52 is connected to the valve proper 42" and
in tarn is connected by arm 53 to the rod 45
so that when the rod 45 is reciprocated the
valve 42”_is opened or closed as the case may
be. To the end of the arm 52 is connected a
spring 54 and to the other end of the rod 45
is connected another similar spring 55.
These springs serve to retain the rod 45 in

1,049,713

the central position shown in full lines in
Tig. 2 in which position the valve 42 ig
closed shutting off the admission of the
motive fluid to the pipes 38 and 89, The
valves 43 and 44 are connected to the rod 45
by means of slotted arms 56 and 57 so that
when the rod 43 is reciprocated. to- one side
or the other the respective valves are shifted
$0 as to admit the motive fluid under pres-
sure, on one side of the piston while the
other valve is shifted to such a position as
to permit the fluid on the other side of the
piston to be exhausted whereby, the piston
29 may be driven from one end of the cylin-
der 28 to the other. '

The operation of the device is as-follows:
So long as the tube 20 remains in a substan-
tially horizontal position the ball 21 will be
located and retained in a position near the
center of the tube. Should however the tube
20 he tilted. either by means of the tilting
of the craft upon which it is loecated, or
by means of the handle 27, in a manual
manner, the ball 21 will immediately roll
to the depressed end of the tube and strik-
ing the arm 50 or 51, as the case may be,
will cause shifting of the valves 42, 43, and
44. Assuming that the tube be tilted so
that the end to the left is depressed the
ball will move toward the arm 50 and its
weight and momentum will cause the rod
45 to be moved to the left thereby forcing
the valve 42 to open position and permitting
the fluid under pressure to pass into the
pipes 38 and 39. By this operation the
valve 43 is opened so that fluid .under pres-
sure will pass through the pipe 88 into the
left hand side of the cylinder 28 through
valve 43 causing the piston 29 to be moved
over to the right. and at the same time the
valve 44 is opened so that air or gases within
the cvlinder 28 and between the piston 29
and the Tight hand end of the cylinder will
be exhausted through the pipe 41. The
movement of the piston 29 from its central
position will cause the rod 30 to move in a
correspending  direction thereby deflecting

the planes 12 and 13 of the craft through the

operation of the ropes 35 and 36 causing a
change of dirvection, either by elevating the
fore end of the craft and depressing the
lower end or by raising either the starboard
or port side of the craft so that it will be

-returned to a more horizontal and retained

in a more stable position.  When the craft
is reaching its restéred position the ball 21
will roll down the. incline 22 toward the
central part of the tube and will thereby
be slowly restored to its mormal position.
The incline 28 on the right hand side of the
tube will prevent its momentum from carry-
ing it too far to the right and striking the
arm 51. The indentation 60 made in the
tube near the center thereof will serve as a
means of retaining the ball in this position
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wheri it has reached it thereby making it
more stable and not affected by slight varia-
tions of inclination. If now the left hand
end of the tube 20 be raised and the right
hand end be depressed the ball will move
toward the right hand end and the operation
will be repeated in a manner similar to that

“deseribed in regard to the left hand end and

the piston 29 will be caused to 1ove in_an
opposite direction thereby warping, or dis-

~ torting or tilting suitable planes in a desired

35

40

manner for the purpose of changing the
position of the craft. It is evident 1f the
tube 20 is not disturbed by means of the
handle 27 that when the craft has moved
into'such a position that the tube 20 no
lIonger occupiés a horizontal position, the
ball will automatically be caused to ap-
proach one end or the other of the tube 20
that may he depressed and operate the valves

“and moter mechanism in the manner here-

tofore deseribed. and when the craft has by
operution of the power mechanism righted
itgelf tlie ball will then be returned to its

normally inoperative position located near

the centor of the tube.

One of the espeecial features of my inven-
tion conisists in the fact that the ball is
entively protected from extraneous influ-
enees and the same mechanism' by which
the cotirge ot pogition of the eraft is changed
i an aulomatic manner solely through the
effect of gravity is a means by which 1t may
be also sumilarly changed by manual opera-
tion. .

It will be evident that it is not essential
that the pipes and valves be arranged pre-
cisely as I have shown in the drawings as
any .other eqnivalent means of arrangement
may be adopted without departing from the
spirit of the appended. claims.

ITaving described my invention what I
¢laim and desire to secure by Letters Pat-
ent is: v

1. In a balancing means for an aeroplane
linving pivoted balancing planes, means au-
tomatically to operate said planes compris-
ing two closed parallel tubes, a piston in
the center of one of said tubes movable by

" pressure toward either end, a ball in the cen-

ter of the other tube movable by gravity

toward either end, a pipe leading to each’

end of the first said tube, an arm extending
within both ends of the second said tube,
and a valve.for each said pipe, both valves
having connection to said arm for operation
thereby. '

2. In a balancing means for an aeroplane
having pivoted balancing planes, a tube, a

piston therein having suitable connection
with said planes, a single pipe leading toeach
end of said tube, a valve in each pipe mov-
able to two positions one to connect the pipe

to a source of pressure supply and the other

to open said pipe to the atmosphere, an arm
connecting said valves, the ends of said arm

60

65

being bent downwardly, a tube slotted near -

“its ends to receive said bent ends of the

arm, and a ball in said slotted tube for abut-
ment against said bent ends of the arm.
3. In a balancing means for an aeroplane

70

having pivoted balancing planes, a tube, a

piston therein having suitable connection
with said planes, a single pipe leading to
each end of said tube, a valve in each pipe
movable to two positions one to connect
the pipe with a common supply pipe and the
other to open said pipe to the atmosphere,
an arm connecting said valves for movement
of one thereof to one of its positions while
the other valve is moved to the other posi-
tion, a common supply pipe leading to said
valves, a valve in said supply. pipe, connec-
tions between said valve in the supply pipe
and said arm to-close said valve in the sup-
ply pipe when the arm is in mid-position
and to open said valve in the supply pipe
when the arm is in either position to operate
the valves for said tube, laterally project-
ing end members for said arm, a tube slotted

to receive said projecting end members, and
a ball in said tube to abut against said end
member and move said valve-operating arm
as described. o

4, {n a device of the character described,
for application to an aeroplane having bal-
ancing planes, pressure-responsive means to
operate said planes, and means to control

said pressure-responsive means comprising.

a tube, a ball therein, and. abutments at the
ends of said tube, said tube being shaped in
its bottom to respond to tilting beyond a
certain limit but not to respond to tilting
ot less extent, said bottom comprising slant-
ing surfaces (22—23) and a ball receiving
indentation (60) at the center where said
slanting surfaces meet, whereby slight tilt-
ing of an aeroplane incident to its flight
does not disturb the position of said ball,

said ball upon greater tilting of the aero-.

plane rolling quickly along said slanting
surfaces after escape from said indentation.
In testimony whereof I hereunto set my
hand in the presence of two witnesses.
: WILLIAM F. HENSEL.
In the presence of— - ‘
W. LinN ALLEN,
Mary F. Ariew,
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