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UNITED STATES PATENT OFFICE,

ALFRED J. MACY, OF CHICAGO, ILLINOIS.

AUTOMATIC STABILIZING DEVICE,

1,203,219.

Specification of Letters Patent.

Patented Oct. 31, 1916,

Application filed Janunary 27,1913, Serial No. 744,557.

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 wuseful Improvements in
Automatic Stabilizing Devices ; and I do
hereby declare that the following is a full,
clear, and exact description of the same,
reference being had to the accompanying
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

"ing equilibrium  of self-propelled devices
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such, for example, as aeroplanes or flying
machines of any type, or even submarine

vessels and torpedo boats.

The invention (for convenience of illug-
tration) is shown embodied and installeéd
upon a bi-plane 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 to
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 opera-
tors and users of aeroplane devices in pro-
portion to the number of men so employed.
Accidents are frequent and numerous and
almost invariably result in fatalities, These
accidents are occasioned in various ways.
Sometimes, it is true, by structural failure
or the recklessness or inexperience of the
operator, but more frequently they are oc-
casioned by causes beyond the operator’s
control.  Sometimes momentary faintness of
the operator eauses him to" lose control of
the machine with fatal results; sometimes
fatigue, due to the excessive nervous and
muscular strain necessary to maintain the
stability and equilibrinm of the machine
Ases a moment’s lapse or rvelease, with
fatal vesults. In numerous instances, the
operator when in air, finds it necessary to
effect some adjustment of the engine or some
part of the machine, but is unable to do so
because wunable to vary his position, or to
release the controlling levers to permit him
$0 to do, and in such cases, the operator is
indeed fortunate who has iithin the range

stability and maintain-

of volplaning flight, a landing place to which
he may descend without destruction.

"The object of this invention is to afford
a device adapted to be set by the operutar to
determine and control the angle of inglina-
tion when ascending, or when volplaning in
descent, and which, when once set, will act
to positively hold and retain the angle of
inclination determined upon by the operator
until readjustment is effected by the opera-
tor. - e .
It is an object of the invention also to
afford a construction
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 ineclination and lateral adjust-
ment due to the automatic action of the
stabilizing device, ‘

It is a further object of the invention to
afford operative means whereby the stabi-
lizing mechanism' may at the will of the
operator, be released from control to per-
mit ‘the operator to control the raachine
manually as he sees fit, said stabilizing de-
vice, however, imntediately coming into ac-

tion again upon the operator releasing the

controlling levers.

It is a further object of the invention to

afford a construction whereby lateral sta-
bility is positively ang automatically as-
sured at all times, without the assistance of
the operator by affording means for suit-
ably warping the wings, operating the aile-
rons or other mechanisms for maintaining
lateral stability without the aid of the opera-
tor, and which may be immediately thrown
out of action by the operator when desired,
to vary the flight.

Tt is an object of the invention to afford
aconstruction adapted for use in maintain-
ing automatic and fongitudinal stability
automatically on any device or vehicle in
which longitudinal and Iateral stability is
desirable. _

The invention is ilustrated (in a pre-
ferred form) in the drawings and is here-
mafter more fully described, '

In the drawings: Figure 1'is 1 side eleva-
tion of a Di-plane equipped with mecha-
nism embodying my invention. Iig. 2 is
2 top plan view thereof, with parts omitted.
Fig. 8 is an enlarged, fragmentary central
section broken away, on line 3—3 of Fig. 4.

whereby the deviee
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“removed.

2

4 is a section on line 4—4 of Tig. 3.
5 is an enlarged central vertical sec-
tion of a device embodying my invention.
Fig. 6 is a section taken on line 6—6 of
Fig. 5. Tig. 7 is an enlarged side eleva-
tion thereof with the equilibrivm member
Fig. 8 is a bottom plan view
thereof, with the equilibrating or stabiliz-
ing member omitted. Fig. 9 1s an enlarged
section on line 9—9 of Wig. 4. Fig. 10 is
an enlarged section on line 10—10 of Fig. 4.
Fig. 11 is an enlarged section on line 11—11
of Iig. 4. Tig. 12 is an enlarged section
on line 12—12 of Fig. 3, illustrating the
shifting levers for the stabilizing element.
Fig. 13 is a section on line 13—13 of Fig.

g
Fig.

12 Fig. 14 is a diagrammatic view of a
~ wiring plan embodying my invention.
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As shown in the drawings, the bi-plane

indicated as a whole by 1, (which is only
intended for conventional illustration, as
obviously the invention may be used suc-
cessfully on any type of heavier than air
machine) is of the Wright type, equipped
with an engine 2, driving the usual pro-
peller or propellers 3. The operator’s ‘seat
4, is located as usual for the particular type
of machine used, and in convenient access
thereto are the usual opérating and con-
trolling levers, which, in the particular em-
bediment of the structure illustrated in the
drawings, will be hereinafter more fully de-
scribed. ,

Mounted upon any convenient (but pref-
erably centrally disposed) part of the ma-
chine frame, for example, the horizontal
frame bar 5, is the stabilizing device. As
shown, a supporting plate or frame 6, is se-
cured on said bar and. provided with a
downwardly  directed bracket or flange 7,
at one side thereof. Rigidly secured on said
plate or frame 6, and extending down-
wardly therefrom is a shaft 8, the lower
extremity of which is rounded to afford a
spherical ‘head conveniently of somewhat
larger diameter than that of the shaft.

Supported and swiveled thereon by means
of a socket member 10, is the cover plate
11, as shown circular in shape, and provided
with flanges 12, turned downwardly and in-
wardly to receive therein the outwardly
turned flanges or bead 13, of the cup 14,
which is constructed of any suitable non-
conducting material such as glass or hard
rubber, and is provided in its bottom with
an electrical conductor 15, which extends
upwardly thereinto, and is provided on the
forward part thereof and at the rear, with
similar conductors extending through the
walls of the cup at about half the height of
the cup, as indicated by 16. Arranged
ninety degrees of the forward and aft con-
tacts 16, and on each side of said_cup anul
at the same height as said forward and aft
conductors, are contact members which, pro-

1,203,219

ject into the cup, as shown in Figs. 5 and
6. The cup is filled with mercury to near
the contact members 16 and 17, and is¢
filled above the mercury with a lighter
liquid, for instance, oil or glycerin, asshown: 7¢
LR Ty J .
in ¥ig. 5, the arrangement being such that
the forward and aft and lateral contacts
are normally immersed in the non-conduct-
ing fluid while the bottora contact member
at all times is in electrical contact with the 75
conducting fluid, so that when the cup is
inclined in any direction an electrical cir-
cuit is established. between the bottom con-
tact member 15, and one of the forward
or aft contacts 16, or one of the lateral con- 80
tacts 17, or with one each of the contacts
16 and 17. : ‘
Journaled in the bracket 7, is a shaft 18,
which projects toward the pivot shaft'8, and
rigidly secured on the outer end of which is 83
a sprocket wheel or sheave 19. A yoke 20,
is rigidly secured on the inner end of said
shaft and the arms thereof somewhat widely
diverge and project one on each side of the
«central fillet shaft and are provided with 8¢
rounded- bearings or wheels 21, which bear
upon the cover plate 11, of the stabilizing

“member, as shown in Figs. 5, 7 and 8. A

similar bracket 22, is provided on one side
of the plate or frame 6, and extending there- 95
through &t a right angle with the shaft

18, hefore described, is a corresponding shaft
provided on its outer end with a sprocket
wheel or sheave 23, and at its inper end hav-

ing a yoke 24, rigidly secured thereon, ag 100
before described, and provided with rounded
bodies or wheels 25, secured thereon, as
shown in Fig. 8, which bear on the top of -
the cover 11, of the stabilizing member.
Said shafts being directed at a right angle 105
with each other, the rounded bearing mem-
bers 21, which engage on the cover on oppo-

site sides of the pivot bearing act to lock or
incline the stabilizing member when the
shaft 18, is slightly rotated by means of its 110
sheave or sprocket wheel, the direction of
inclination being to either side, dependent
upon the direction of rotation of said shaft,
and a suitable sheave 26, is rotatably secured

on a shaft 27, secured on the under side of 118
the frame plate to change the direction of

the sheave line 28, to enable the operator
seated in advance of the stabilizing element,

to incline the same toward either side, de-
pendent upon the direction of draft upon 120
the line. In a similar manner a cable or
sprocket chain 29, is trained about the
sprocket wheels or sheave 23, on the other of
said shafts to enable the operator who sits
in advance thereof to incline the cup either
forward or aft horizontally by the rotation
of said shaft and the action of the round
bodies or wheels 25, on the top of the
stabilizing device. Said cables 28 and 29,
lead forwardly in the construction shown.
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“brackets 31,
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and mounted upon a horizontal front frame
bar 30, are depending brackets 31, in the
lower ends of which is journaled a shaft 32.
An integral segment 33, and 34, respectively,
is provided at “the under side of each of the
and is directed downwardly.
Rotatably nmmted on the ends of the shaft
32, at the outer side of the couebpon(hncr
braclkets and at the extremities of the shaft
are levers 35 and 36, adapted to swing on
gaid shaft, and rigidly secured to each of
which to move therewith, is a sheave 37 and
38, about which respectively the cables 28
and 29, or the sprocket chains (should such
be used) are tightly drawn. A spring con-
trolled detent 39, provided with a smtdble

grip release 40, at the handle of the lever, is
pr()\ ided on each of said levers to enable
the ope ator by gripping the handle, to
swing the lever on the shaft and adjisting
the sanie 1e1.1t1\ely thc detent and partly ro-
tating the sheave 37 and 38, and, of course,

the <ouost)on(hn«r sheaves of the stabilizer-

device ther eby, but permitting quick release
for adjustment, when required, to any other
desired position.

Mounted in udvance of the operator’s seat

s a horizontal shaft 41, rotatably mounted

upon which al one side of ‘the operator, for
example, the left side, is a lever 42, and a
lever 43, each provided at its lower end wigh
a tmr&,velse sleeve 44 and 43, respectively
through which the shaft extends, and @sch
havmo thereon a sprocket or sheave 46 and
47 Iespu'tlvdy As shown, .a worm gear
segment 48, is provided on the sleeve Lrir of
the lever 42, and -meshing therewith is a
horizontal worm 49, which is mounted upon
the shaft 50, of an electric motor 51, said
motor 51, being connected through a revers-
ing box 52 mch lead wires 58, w Trich connect
with the contacts 17, at each side of the
stabilizing device. An accumulator, storage
hattery or any (nhm source of (uuenb .)4
iy umnwtml in the circuit with the reversing
hox 52, with the motor, through the revers-
ng })o\ 52, awd with the buttom contact 15,
of the stabilizing «device, as shown in Fig,
14, by means of a lead wire 55.

Cibles are led about the sheave 46, and
thence ubont o fixed sheave 56, suitably
mounted upon the frame, and thence lead to
the  extremities of the planes where the
same are secured to permit warping of the
respective planes, or operation of the aile-
rons should such be used when the motor is
i;umght in circuit by the inclination of the
machine laterally in either direction. The

cirenit being closed by the mercury inuners-
ing one of the laterally disposed contact
me ml)ers 17, the plane is now dependent,
of ‘cotrse, upon the direction of inclination
of the machine, the cirenit when closed with
one of said lateral contact members 17, act-
ing to drive the motor alicad, while contact

effected by the closing with the other con-
taet member 17, acts to reverse the motor, the
worm in either instance, of course, shifting
the ségment proportionately and continu-
ously imtil the warping has brought the ma-
chine back to the position for which the stab-
ilizing device was normally set.

As shown, the motor 51, is mounted upon
trunnions 57, one at each side thereof, upon
a suitable A frame 58, and secured on the

projects alongside the segment as 5hown in
Fig. 9. A lifting finger bO engages there-
beneath and is Clll'ltd upon a rod 61, slid-
ably engaged upon the lever 42, and pro-
vided with a grip 62, at the upper end
thereof adapted to be nmnually engaged si-
multaneously with the Lno'l«femcnt of the
handle of the lever, acting to hold the lever
63, normally depressed. “This construction

enables the operator to warp the wings man-

ually by merely gripping the hand grip 62;
engaging the lever, thus acting to tilt the
motor upw.u'dly sufficiently to shift the
worm out of gear with- the worm segment,
and enabling “the operator to oper ate the
levers as usual w hen said stabilizers are not
employed. Of course, immediately upon re-
ledsmo the lever, howcver the motor drops

back to normal posnmn meshmg the worm
with the worm gear again and the stabiliz-
ing device acts to smtably adjust the planes
in accoulance with the setting of the stabi-
lizer. At the right side of the operator is a
corresponding motor 51,
worm 49, which meshes with the worm seg-

ment 48, rigidly connected with a lever ()Jc .

with which also is rigidly counected a sheuve
or sprocket wheel 65. The mounting of the
lever, the engagement of the worm %‘) there-
w 1fh, the tilting bar 59, lifting pinion 60,
and all other parts thereot are identieal
with the construction heretofore described
with reference to the lever 42, and the acces-
sories for operating and driving the same.
The eable 66, trained around the sheave 65,
leads to the elevating mechanism oo that for
controlling the ascent and  descent. - As
shm\m, the clev: ating motor 51, is connected
through a reversing box 52
mentioned, with the lead w n e 55, from the

‘battery or any other source of current and

thence to the contact at the bottom of the
stubilizing device, and also connected with

the forward and dh contacts 16, before de-1

scribed.

The lever 43,
shaft or frume member 41, is the (,ontrollmg
lever for the rudder 67.  As shown, a notched
segment 68, is rigidly secured on the frame
ad;(w"nt said lever 43, and a spring con-
trolled detent 69, is provided to engage said
detent to hold the rud(ler in adjusted 1)()51-
tion.

The operation is as follows: When about

which drives a.

, such as before-
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to start flight, the operator desiring to as-
cend adjusts the stabilizing bowl by means
of the cable 29, so that the bottom contact
15, and the rear contact 16, are in circuit.
This starts the motor which drives the worm
in the proper direction to adjust the ele-
vators to a suitable angle, for the desired
upward inclination of the machine. If the
machine is now started, the motor will be
driven so long as the circuit remains closed,
and will cease to operate when the -desired
angle of inclination is attained, and will be-

© gin to operate again immediately when the

15

20

25

80

85

40

45

50

83

66

“1lizer.

inclination falls below the desired angle.
Thus the machine is maintained in stability
at an angle longitudinally predetermined by
the operator. While so in flight, should the
machine incline laterally in either direction,
one of the lateral contacts 17,1is brought into
circuit with the bottom contact of the other
motor, said motor driving its worm charac-
teristically to warp the wings to return the
machine to an even keel or to the adjustment
of lateral inclination, for example, in spiral
flight for which the stabilizing device may
have been previously set. Should emergency
for inclination require, the operator may at
any time actuate the stabilizer by merely
operating the machine as usual by means of
the hand levers. When so operating the ma-
chine, the hand grips actuated serve to ele-

vate the tilting bars 59, bringing the respec--

tive worm out of mesh with the worm gear,
and thus enabling the operator to operate
the machine independently as before de-

scribed. Immediately upon releasing the le- -

vers, however, the worms drop back into
place and will be operated characteristically,
dependent upon the circuit closed to bring the
machine to the position required by the stab-
The operator may instantly adjust
the stabilizer to permit the angle of longi-
tudinal inclination or of lateral inclination,
or both, to be varied, as the requirements of
the flight may necessitate or suggest, or the
inclination of the operator may dictate.
This is accomplished by means of the levers
35 and 36, the one of which acts to charac-
teristically adjust the stabilizing device
upon its swiveled support, the one for lon-
gitudinal variation, the other for lateral va-
riation.

Of course, it is to be understood that while
I have described the invention with refer-
ence to an aeroplane or a heavier than air
flying machine, the device is particularly
appropriate and applicable to a submarine
vessel or torpedo boat, and may even be
utilized to assist in preventing lateral and
longitudinal rolling and plunging of a ves-
sel at sea. Of course, when so installed, the
particular mechanism operated by the stab-
ilizing device will vary in ‘accordance with
the character of the installation, that is to
say, the invention, when installed on a flying

1,208,219

machine, is connected to operate the wings
or the elevators or tail, while upon marine
installations, for example, submarine vessels,
the mechanism would vary, and lateral and
longitudinal stabilizing propellers or rud-
ders would be controlled thereby. I have
not, however, deemed it necessary to illus-
trate all the manifold and various purposes
to which my invention may be applied, inas-
much as its utility for such various purposes
will be readily understood. I have therefore
illustrated but a preferred form of the em-
bodiment of my invention, and I do not pur-
pose limiting the patent granted on this
application, otherwise than necessitated by
the prior art. ,

I claith as my invention: :

1. A stabilizing device for - vehicles in-
tended to move normally other than on the
ground, and embracing a movable body
adapted to remain in a fixed position rela-

tive the earth’s surface, electrical contacts

arranged about the same, one electrical con-
tact at all times connected with said body
and acting to form a part of various electri-

cal circnits through said body dependent .

upon the direction of inclination of the ve-
hicle, tiltably mounted motors operated by
said cireuits adapted to be tilted out of nor-
mal driving position, and mechanisms ac-
tuated by said motors when in normal driv-
ing position for counteracting the inclina-
tion of the vehicle to return the vehicle to
normal.

2. A device of the class described, embrac-

ing a container supported on a vehicle, a

conducting medium therein maintaining a
normal level, electrical contacts extending
into the container one at the bottom there.
of at all times in contact with the medium,
others arranged forward and aft and on
each side of ‘the container and normally
above the surface of the conducting medium
therein, mechanisms controlling longitudi-
nal inclination and lateral. inclination of
the vehicle, motor driven worm shafts for
actuating the same for such control, electri-
cal connections between the various contacts

~on the container and the source of power

for actuating said controlling neans, means
adapted for manual operation for discon-
necting the worm shafts from said control-
ling mechanisms and means adjusting the
container for a desired angle of longitudinal
or lateral inclination of the vehicle.

3. A device of the class described, embrac-
ing a gravity controlled element, an element
moving in conformity with the vehicle and
carrying electrical contacts, mechanisms for
counteracting longitudinal and lateral in-
clinations of the vehicle, operative connec-
tions between said mechanisms and said con-
trolling elements whereby inclination of the
vehicle in any direction is counteracted by
said mechanisms, and a plurality of tiltable
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motors normally in driving position form-

Jng a part of saud operative connections and

adapted to be set in operation by said ele-
ments to positively drive said mechanisms,
said motors when tilted out of normal posi-
tion - being disconnected from said mecha
nisms. :

4. A stabilizing deviee for aeroplanes em-
bracing a movable body adapted to main-
tain a fixed position velative the earth, elec-
trical contacts avranged about the same and
one thereof at all times connected therewith,
said body acting to establish electrical cir-
cuits through said electrieal contacts de-
pendent upon the direction of inclination of
the acroplane, and oscillatably mounted
motors capable of being swung into pesition
out of use, but normally positioned to be set
in operation when said c¢lectrical contacts
are closed to positively drive the guiding
means on said neroplane.

5. A device of the class described embrac-.

ing a container, a conducting medium there-
in maintaining a normal level, electrical
contacts. extending into the container, one
at the bottom thereof at all times in contact
with the medinm, others arranged forward
and aft and on each side of the container
and normally above the surface of the con-
ducting medmim therein, adapted to be elec-
trically connected to the one at the bottem
througl; said medium when said container is
tilted, and pivotally mounted motors adapt-

ed to be set in operation when said contacts”

are closed, the pivotal mounting of said
motors permitting the same to be moved
into a position out of use. :

6. A stabilizing device for aeroplanes em-
bracing a body adapted to mainfain a fixed
position relative the eavth’s surface, electri-
:al contacts arranged about the same and
one thereof at all times connected therewith,
said body acting to close varions electrical
circuits through said electrical contacts de-
peudent upon the direction of inclination of
the aeroplane, manually operated control-
ling means for the neroplane, and oscillat-
able driving means controlled by said clec-
trical circuits for counteracting the inclina-
tion of the aeroplane to return the same
to normal, said driving means adupted to
be swang out, of operation automatically
when the aeroplune ig operated by said man-
ually operated means.

7. A device of the class described embrac-
ing a container, a conducting medium there-
in maintaining a normal level, electrical con-
tacts extending into the container, one at
all times in contact with the medium, others
normally above the surface of the conduct-
ing medinm therein, mechanisms controlling
longitudinal and Iateral inclination of the
vehicle upon which the container is sup-

par
%)

ported, manually operated devices for con-
trol of said mechanisms, oscillatably mount-
ed motors for actuating said devices to con-
trol the aeroplane, and electrical connec-
tions between the various contacts on the
container and said motors for actuating said
controlling mechanisms, said motors adapt-
ed (o be swung out of operation automati-
cally when said devices are manually
operated.

8. The combination with an aeroplane and
manually controlled operating devices there-
for, of a stabilizing mechanism embracing
a gravity control element, an element mov-
ing in conformity with the aeroplane, elec-
trical contacts thereon, and electric motor
driven mechanisms- operated by said con-
trolling elements for counteracting longitu-
dinal and lateral inclinations of the aero-
plane by actuation of said devices, said
mechanisms adapted to be automatically
swung out of use when the aeroplane is
manually operated by means of said devices.

9. The combination with an aeroplane of
a stabilizing bowl, electrical contacts there-
in adapted to be closed when said bowl is
tilted, controlling means for said aeroplane,
levers connected thereto for manual actua-
tion thereot, and a plurality of oscillatably
mounted motors - adapted to actuate said
levers when certain of said contacts in said
stabilizing bowl are closed, said motors
adapted to be swung out of actunating rela-
tion. with said levers when the same ave
manually operated.

10. In a device of the class described, a
stabilizing bowl, a plurality of electrical
contacts therein, and a plurality of tiltable
motors adapted to be set in operation when
sqid contacts within said bowl are closed,
said motors capable of being tilted into a
Dosition out of use.

11. In a device of the class described, the
combinalion with an aeroplane, of stabiliz-
ing mechanism comprising a mercury bowl,
clectrical contacts therein, coribrolling levers
for said aevoplane adapted to be manuaily

actuated, worm gear segments associated

therewith, a plurality of worm shafts en-
gaging the same, and a plurality of motors
adapted to be set in operation when the
contacts within said mercury bowl are closed
to drive said worm shafts and actnate said
levers to guide the machine independently
of manual actuation thereof.

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

ALFRED J. MACY.

Witnesses:
Lz Rox D. Kiuey;. )
Groree R. Moore. K
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