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To all whom it may concern:

Be it known that I, Avrrep J. Macy, a
citizen of the United States, and a resident
of the city of Chicago, in the county of Cook

and State of Illinois, have invented certain.

new and useful Improvements in Stabiliz-
ers; and I do hereby declare that the fol-
lowing is a full, clear, and exact description
of the same, reference being had to the ac-
companying drawings, and to the numbers
of reference marked thereon, which form a
part of this specification, :

This invention relates to improvements in
devices for insuring stability and maintain-
ing equilibrium of self - propelled devices,
such, for example, as aeroplanes or flying
machines of any type, or even submarine
vessels and torpedo boats.

The invention (for convenience of illus-
tration) is shown embodied and installed
upon a biplane although it will be evident
that it is applicable to many other devices
and uses.

The operation of all flying machines has,

of course, up to the present time, been ac- -
companied with numerous dangers, both tc.

the structure and the operator, to which
other than air supported vehicles are not
subjected. The loss of life in the last few
years has been enormous among the oper-
ators. and users of aeroplane devices in pro-
portion to the number of men so employed.

Accidents are frequent and numerous, and .

almost invariably are fatalities. These ac-
cidents are occasioned in various -ways.
Sometimes, 1t is true, by structural failure or
the recklessness or inexperience of-the oper-
ator, but more frequently they are occa-
sioned from causes beyond his control to
adequately guide and control the machine.

Sometimes momentary faintness of the op-

erator causes him momentarily to lose con-
trol of the machine with fatal results; some-
times fatigue, due to the excessive nervous

and muscular strain necessary to maintain’

the stability and equilibrium of the machine
causes a moment’s lapse or release, with
fatal results.

In numerous instances, the operator when
in air, finds it necessary to effect some ad-
justment of the engine or some part of the

machine, but is unable to do so because un-
able to vary his position, or to release the
controlling levers to permit him so to do, and
in such cases, the operator is indeed fortu-
nate who has within the range of volplan-
ing flight, a landing place to which he may
descend without destruction: v

The object of this invention is to afford a
device adapted to be set by the operator to
determine and control the angle of inclina-
tion when ascending, or when volplaning in
descent, and which, when once set, will act
to positively hold and retain the angle of in-
clination determined upon by the operator
until readjustment is effected by the oper-
ator.

It is also an object of the invention to af-
ford a construction whereby the device may
be set to afford a lateral adjustment either in
wing warping or in adjusting the ailerons
or the tail for spiral flight, the machine on
such adjustment maintaining the desired in-
clination and lateral adjustment due to the
automatic action of the stabilizing device.

It is a further object of the invention to
afford operative means whereby the stabiliz-
ing mechanism may at the will of the oper-
ator, be released from control to permit the
operator to control the machine manually
as he sees fit, said stabilizing device, how-
ever, immediately coming into action again
upon the operator releasing the controlling
levers.

It is a further objeect of the invention to
afford a construction whereby lateral stabil-
ity is positively and automatically assured
at all times, without the assistance of the op-
erator by affording means for suitably warp-
ing the wings, operating the ailerons or other
mechanisms for maintaining lateral stability
without the aid of the operator, and which
may be immediately thrown out of action by
the operator when desired, to vary the flight.

It 1s an object of the invention to afford a
construction adapted for use in maintaining
lateral and longitudinal stability automati-
cally on any device or vehicle in which lon-
gitudinal and lateral stability is desirable.

It is an important object of this invention
to enable the propelling motor or engine to
actuate the controlling mechanisms either
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directly or (if a steam engine or an internal
combustion engine) indirectly through the
exhaust, if desired.

It is to be understood that the object of
the invention is to afford mechanism for reg-
ulating and controlling longitudinal incli-
nation, and also lateral inclination for any
vehicle requiring such control, for example,
those movable in the air or upon or in the
water. ’

. The invention (in a preferred form) is
illustrated in the drawings, and more fully
pointed out and defined in the appended
claims.

In the drawings: Figure 1 is a side eleva-
tion of a bi-plane equipped with mechanism
embodying my invention. Fig. 2 is a dia-
grammatic top plan view thereof, with parts
omitted. Fig. 3 is an enlarged section on

line 3—3 of Fig. 1. Fig. 4 is an enlarged

elevation, partly in section, of the stabiliz-
ing device, showing the same removed from
the machine. Tig. 5 is a section on line 5—5
of Fig. 4. Fig. 61is a section on line 6—86 of
Fig. 4. Fig. 7 is a section on line 7—7 of
Fig. 4. Fig. 8 is an enlarged, longitudinal
section of the controlling cylinder and its
piston. Fig. 9 is an enlarged section on line
9—9 of Fig. 38, illustrating 'a mounting of
the controlling cylinder and its driving con-
nections.. Fig. 10 is a section on line 10—
10 of Fig. 9. Fig. 11 is an enlarged top plan
view of one of the controlling valves. .Fig.
12 is a section on line 12—12 of Eig. 1l.
Fig. 18 is a section on line 13—13 of Fig. 12.
Fig. 14 is an enlarged, fragmentary eleva-
tion of the adjusting levers for the stabilizer.

Fig. 15 is a section on line 15—15 of Fig. 14.

As shown in the drawings: the invention
merely for convenience of illustration, is
shown embodied as a stabilizing device on a
Wright bi-plane, indicated as a whole by A,
although it is, of course, applicable for use
with equal facility and utility on any air
or water vehicle. The engine, or source of

. power, 1, for the vehicle, is shown as an in-
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ternal combustion engine, driving through
suitable connections the propellers 2, as
usual.

Rigidly secured on the frame of the ma-
chine at any suitable point, is a frame plate
3, having on opposite sides depending, par-
allel bracket arms 4, between which is jour-
naled the gimbal ring 5, upon gudgeons 6,
which extend into the bracket arms. Ex-
tending through the gimbal ring at a right
angle with the gudgeons thereof, is a shaft
7, and suspended freely on said shaft is the
gravity and electrically operated stabilizing
element. As shown, said stabilizing element
comprises a receptacle or cup ‘8, preferably
spherically concave in its interior and of
non-conducting material such as glass or
hard rubber. and connected in the bottom

1,182,025

thereof extending upwardly therein is a con-
tact 9.

At about midway in the height of the cup
4, contact members are arranged ninety de-
grees apart and at the same level preferably,
and project into the cup, two of these 10,
being respectively on the forward and on
the rear side of the cup, and the remaining
two 11, being on the opposite sides of the
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cup. The cup is filled with mercury 12,

shown in dotted lines in Figs. 4 and 5,
nearly to the height of the contacts 10 and
11, and above the same, a non-conducting
liquid such as oil or glycerin fills the cup to
its top. A peripheral flange 18, is provided
at the top of the cup, which engages and
interlocks in flanges 14, of the cover 15,
which hermetically seals the cup.
Extending upwardly from the center of
the cover 15, is a stem 16, Wwhich is provided
about midway in its length with a trans-
verse sleeve 17, through which the shaft 7,
extends, so that said cup may, unless other-
wise controlled, swing on said shaft. Above
the gimbal ring, and parallel the gudgeons
thereof, is a slide bar 18, one end 19, of
which is angular and fits in a complemental
bore through one of the brackets 4. Said
slide bar is extended at each side thereof at
its middle, and transversely slotted to af-
ford a relatively long slot directed at a right
angle with the slide bar and directly above
the shaft 7, and into which the upper end

. of the stem 16, of the stabilizing element ex-
tends. One of the gudgeons 6, is provided.

with a pulley 20, rigidly secured thereon
and over which is trained a cable or chain
21, which is thence led around suitable
idlers to one of a group of controlling levers
hereinafter described. Pivotally mounted
upon the plate 3, is a bell crank, provided
with arms 22, 23, and 24, of which the arm
24, is slotted and engages a lug 25, secured
on the slide bar 18. -A suitable line or cable
26, is connected at its ends in the arms 22,
and 23, respectively, and thence led over
suitable idlers to a pulley 27. '

‘Journaled on the shaft 29, and rigidly
connected with the pulley 27, is a lever 28,
which is provided with a spring pressed
detent 30. Also journaled on the shaft 29,
is a similar lever 31, to which is rigidly se-
cured a pulley 32, and about which is
trained the aforesaid cable or chain 21.
Said shaft 29, is rigidly supported in de-
pending brackets 33, which are secured on
one of the cross strut members 384, of the
vehicle frame. ‘

The adjusting levers for the stabilizer are
thus in position in front of the operator and
above the usual controlling levers for
manipulating the machine. However, the
applicant does not limit his invention to the
specific positioning of the elements of the
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device, as this is obviously open to wide
variation.

Integral with the brackets 33. depending
below the shaft 29, are the notched segments
35, adapted to be engaged by the spring
pressed detents 30, connected on the levers
28 and 381, respectively, affording means
whereby the same may be held in any de-
sired adjustment independently of each
other. Suitably mounted in the usual posi-
tion on the vehicle, are the control levers 36,
37 and 38, of which 86, is connected to the
ailerons or warping mechanism controlling
the lateral inclination of the machine, and
to 38 are connected means for controlling
the longitudinal inclination of the machine.,
while to 87, is connected the steering mecha-
nism to guide the vehicle in a horizontal
plane.

As shown in Figs. 1 and 2, the line or

.cable 36%, connected to the warping tips of

the planes, is led around a pulley 37, rigidly
connected with the lever .36. Likewise a
line 872, is connected to the vertical rudder
or horizontal steering mechanism, and the
line 38, leads to the usual elevating mecha-
nism, in this construction designated as the
rear elevator 39. '

Slidably mounted upon the shaft 40, af-
fording the support for the levers 36. 87, and
38, respectively, are the slidable gear seg-
ments 40%, provided with an elongated slot
through which the shaft 40. extends. Said
segments are permnanently, but movably con-
nected to the respective levers 36 and 38. by
means of a lug 41, secured at one end of the
rod 42, which extends upwardly along the
side of the lever to the handle and is there
connected to one arm of the pivoted erip 43,
adapted to be engaged by the hand of the
operator. It will thus be seen that the seg-
ment 40%, is normally held upwardly rela-
tive the shaft 40, but by actuation of the
grip 43, and the consequent downward
movement of the rod 42, the segment is
moved downwardly for a purpose herein-
after described.

Mounted at a convenient position on the
frame work of the aeroplane, or other ma-
chine on which the device is attached. is a

* cylinder 44, provided with a piston 45, to

60

which is rigidly connected a piston rod 46,
that is provided with teeth affording the
rack 47. Rigidly mounted on the shaft 40,
is a bracket arm 48, through which the outer
end of the piston rod 46, is adapted to slide
to maintain the same in alinement in the
cylinder.

Communicating in opposite ends of the
cylinder 44, are the pipes 49 and 50, respec-
tively, which connect in opposite sides of a
four way valve indicated as a whole by 51.
Also communicating in the valve 51, in

alinement with one another and at substan--

tially right angles with the entering pipes
49 and 50, are the pipes 52, and 53, respec-
tively, of which the pipe 53, affords a free
opening to the atmosphere, and the pipe 52.
of which is joined with a similar pipe lead-
ing from another cylinder 44 forming a part
of a duplicate mechanism to that described
in the foregoing. The two similar branches
of the pipes 52, one from each of the dupli-
cate mechanisms, are connected to the pipe
54, which, as shown in Fig. 3, is connected in
the exhaust manifold 55, of the engine.
The four way valve 51, is provided with
an apertured rotatable element 56, and
which is. recessed on each side of the aper-
ture such that a one eighth revolution from
the position shown in Fig. 18, in a counter-
clockwise direction will bring the pipes 50
and 52, into communication, and the pipes
49 and 53 likewise. This operation will ad-
mit gas under pressure to one end of the
cylinder 44 on one side of the piston and
open the opposite side of the piston to the

atmosphere, thus allowing the gases on one

side of the piston in the cylinder to be ex-
pelled with the consequent movement of the

piston due to the admission of gas under

pressure on the other. This valve is operat-
able from the stabilizer element containing
the mercury. For this purpose the rotata-
ble element 56, is provided with a stem 57,
on which is keyed a small pinion 58.

Pivotally mounted on the upper side of
an extension of the casing of 51, is a lever
59, one end of which is composed of mag-
netic material, and the other end of which is
provided with a gear segment adapted to
mesh with the pinion 58. Symmetrically
disposed on each side of the magnetic end of
the lever 59, when in central position, are
the electro-magnets 60 and 60* respectively.
When either one of the electro-magnets 60
or 60% is energized, the lever 59, will be
moved about its pivot rotating the pinion 58,
and adjusting the valve element 56, accord-
ingly. . _

Connected with the electro-magnet 60, are
the electric wires 61 and 62, of which the
lead 61, is connected to a main feed wire
63, which is in turn connected to a suitable
source of electro-motive force 64, shown in
this case as a storage batterv. As shown in
Fig. 3. the wire 62, is connected to one of
the side electrieal contact points numbered

as 10. Likewise, referring to the electro-

magnet 60% the feed wire 66. is connected
to the main feed wire 63. and the lead 63,
is connected to the other of the side termi-
nals numbered as 10. in the mercury bowl.

Referring to the duplicate apparatus for
controlling the inclination of the machine by
means of the rear elevator 39, it will be seen
that the feed wires from the respective elec-
tro-magnets are also connected to the main

".".‘ f. @

65

70

75

80

85

90

100

105

110.

115

120

125




4

~ feed line 63, and the other terminals thereof
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-are led around and connected to the longi-

tudinally disposed terminals 11, in the mer-

cury bowl. Thus it is readily seen that when

the vehicle at any time assimes an angle
other than that for which it is intended to
move, the mercury will serve to connect one
‘of the terminals 10, or 11, with the base ter-
minal 9, which is connected to the source
of electro-motive force by means of the lead
67, and the electric circuit being thereby
completed, one of the two electro-magnets
on either or both of the two valves shown,
will be energized, thus actuating the valve
and permitting gas under pressure to flow

‘into the actuating cylinder.

The operation is as follows: Referring to

Figs. 9 and 10, it will be seen that a positive’

connection is afforded between the piston
rods 46, and the respective levers 36 and 38,
which are directly connected to the lateral
and longitudinal controlling mechanisms of
the aeroplane, thus permitting said control-
ling mechanisms to be actuated either by the
cylinders through the agency of the stabi-
lizer or permitting them to be manually ad-
justed by the operator. If it is desired to
operate the controlling. mechanisms of the

* vehicle independently of the stabilizing
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means, as in the case of an emergency, the
operator closes his hand about the grips
43, as well as the handle of the levers 36
and 38, depending whether one or botl of
the two mechanisms are to be operated,
whereupon the gear segments 48, through

the agency of the spring pressed rods 42,

are depressed and thrown out of engage-
ment with the racks 47, thus permitting ac-
tuation of the controlling mechanisms in-
stantaneously and directly and independ-
ently of the stabilizing mechanism. .How-
ever, the operation of the stabilizing mech-
anism is in nowise affected by manual ma-
nipulation of the levers, and although the
gear segment 40°, may be rotated through
an angle due to a certain adjustment ef-
fected by the operator, the toothed rack on
the piston rod 46, due to the action- of the

* stabilizing mechanism governing the pres-
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sure cylinder, will also move in the same di-
rection as the toothed rack, due to the change
in the inclination of the vehicle effected by
the operator, and accordingly the intermesh-
ing elements, although out of train, will
assume the same relative position, so that
release of the handle grip 43, permitting en-
gagement of the segment and rack, will al-
low the same to engage one another in the
proper relation. When the machine is at
rest upon the ground, and the operator de-

" sires to ascend, the stabilizing bowl is ad-

justed by means of the proper lever to cause
the machine when once off the ground, to

1,182,025

assume a certain climbing angle of inclina-
tion. Having left the ground and assumed
the proper climbing angle, should, for any
reason, due to a gust of wind, or air pocket,
or other disturbing influence, the machine
be caused to change its angle of inclination,
either in an upward or downward direction.
such change in inclination will immediately
cause the mercury in the stabilizing bowl
to complete one of the electric circuits,
thereby throwing into operation the piston
operating the elevating mechanism, causing
the controlling elements to be so disposed
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as to immediately cause the machine to be

restored to the angle of inclination for
which the stabilizing bowl is set. When a
certain altitude has been reached, the oper-
ator adjusts the depending levers in front
of him to a position, for instance, to main-
tain the machine in a straight line of flight.
If for any reason, the machine is diverted
therefrom, even momentarily, further de-
viation is immediately counteracted by
means of the controlling mechanism actu-
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ated by the cylinder due to the closure of

certain electrical contacts within the stabiliz-
ing bowl. When it is desired to descend, as
for a landing, the levers operating the con-
trolling mechanism are actuated exclusively

90

by hand, and although the stabilizing ele-

ments are also operating, they are discon-
nected from the levers due to the disen-
gagement of ‘the notched segment and the
piston rod rack and the machine may be
guided at will, as usual in landing, by the
operator , : v

Of course, it is to be understood that
although I have shown the pressure cylin-
ders actuated by the exhaust from the mo-
tor, obviously any source of pressure or
means of producing a difference in pressure
in the cylindeérs to move the pistons, may be
used. While I have described the invention
with reference to an aeroplane or a heavier
than air flying machine, the device is par-
ticularly appropriate and applicable to a
submarine device or torpedo boat and may
even be utilized to assist in preventing lat-
eral and longitudinal rolling and plunging
of a vessel at sea. Of course, when so in-
stalled, the particular mechanism operated
by the stabilizing device will vary in accord-
ance with the character of the installation,
that is to say, the invention when installed
on a flying machine, is connected to operate
the wings or the elevators or tail, while upon

marine mstallation, for example, submarine.

vessels, the mechanism would vary, and lat-
eral and longitudinal stabilizing propellers
or rudders would be controlled thereby. - I
have not, however; deemed it necessary to
illustrate all the manifold and various pur-
poses to which my invention may be applied,
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inasmuch as its utility for such various pur-
poses will be readilv understood. T have
therefore illustrated but a preferred form of
my embodiment of the invention, and I do
not purpose limiting the patent granted on
this application. otherwise than necessitated
by the prior art.

1 ¢laim as my invention:

1. A stabilizing mechanism comprising
equilibrium governing means, engine ex-
haust pressure operated power cylinders
adapted to actuate the same, and means act-
ing automatically to bring said cylinders
into operation.

2. In a device of the class described, elec-
trically controlled valves. and engine ex-
Liaust ‘pressure cylinders operated thereby
adapted to actuate controlling mechanism of
a vehicle.

3. In a device of the class described, an
engine, balancing mechanism, fluid control-
ling electrically operated valves, and power
mechanism actuated from the exhaust of the
engine through said valves, adapted to op-
erate the balancing mechanism of the device.

4. In a device for vehicles, a stabilizer
comprising a fluid controlling electrically
operated valve, engine exhaust power mech-
anism controlled by said valve, and connec-
tions between said mechanism and the guid-
ing means for the vehicle to govern the
movement of the same.

5. A stabilizing mechanism for vehicles
comprising a fluid controlling electrically
operated valve, pressure cylinders, means op-
erating the same by the power plant exhaust
of said vehicle, connections between the cyl-
inders and the guiding mechanism of the
vehicle to operate said guiding mechanism,
and means manually operatable to operate
said guiding mechanisms independently of
the stabilizing mechanism.

6. In a stallizing device of the class de-
seribed, a mercury filled bowl having a plu-
ality of longitudinal and transverse con-
tacts therein, said bowl, when tilted, adapted
to close certain of said contacts by the mer-
cury, a plurality of double acting power
cylinders, piping connections between the
same and the exhaust of an engine, a source
of electrical energy, a plurality of electro-
magnets in circuit therewith and with the
contacts in said mercury bowl, and a valve

operated by said electromagnets to control

the flow from the engine exhaust to said

power cylinders. ' .

7. In a power driven vehicle, an engine,
exhaust connections for said engine, means
to govern the movement of the vehicle, and
operative connections between said means
and the engine exhaust whereby sald means
are operated from said exhaust.

8. In a device of the class described, a ve-

o]

a power plant therefor to drive the
same, mechanism for controlling the move-
ment of the vehicle, and means operated
from the exhaust of said power plant to ac-
tuate said controlling mechanism.

hicle,

9. In a device of the class described for

a vehicle, a mercury filled bowl, electrical
contacts therein, and means driven by the
exhaust of the vehicle power plant for gov-
erning the movement of the vehicle anu
brought into operation due to the closure of
certain of said contacts by the mercury.

10. In a device of the class described for
attachment to a power driven vehicle, auto-
matically and manually operatable control-
ling mechanism therefor, said automatically
operated mechanisms driven by the exhaust
of the power plant of the vehicle, and means
automatically disconnecting said automati-
cally operated controlling mechanism when
the manually operated controlling mecha-
nism is actuated.

11. In a device of the class described, a
mercury cup, electrical contacts therein, a
gimbal mounting for said cup, means retain-
ing said mercury cup inclined at any angle,
power cylinders adapted to actuate the con-
trolling mechanism of an aeroplane, a valve
adapted to control the operation of said cyl-
inders, electromagnets adapted to be ener-

© gized to operate said valve when the contacts

in said mercury cup are closed, and means
operating the controlling mechanism of said
aeroplane independently of said mercur
cup control. '

12. In a device of the class described, a
mercury cup, electrical contacts therein, a
gimbal mounting for said mercury cup,
means locking said mercury cup inclined in
any position, mechanism adapted to be
thrown into operation by the closure of said
electrical contacts in said mercury cup to
operate the guiding mechanism of an aero-
plane, and manually operatable means
adapted to automatically discomnect said
mercury controlled mechanism when said
manually operatable means are actuated.

13. In a device of the class described, con-
trolling mechanism for an aeroplane, double
acting power cylinders operated by the ex-
haust from the aeroplane power plant adapt-
ed to actuate said controlling mechanism, a
two way valve adapted to connect one end of
each of said cylinders with the source of
pressure and the other with the atmosphere
for exhaust, and automatically acting elec-
trically controlled means for actuating said
valves with a tilting of the aeroplane.

14. The combination with an aeroplane
and guiding means therefor, of double acting
pressure cylinders operated from the ex-
haust of the aeroplane power plant for actu-
ating said guiding means. an adjustably
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mounted mercury cup mounted on said aero-
plane, and electrical means adapted to e
thrown into closed circuit by sald mercury
cup to operate said pressure cylinders with a
tilting of the aeroplane.

15. In a stabilizing device for vehicles,
the combination with the power plant and
exhaust of said vehicle, of operating means
connected to said exhaust, and a plurality
of guiding devices for said vehicle connected

1,182,025

to said means for automatic operation
thereby.

In testimony whereof I have hereunto sub-
scribed my name in the presence of two
subscribing witnesses.

A'LFRED’ J. MACY.
Witnesses:

Lz Roy D. Kivrey,
GrorcE R. MoORE.

00pié§ of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. C.”



