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_companying

UNITED STATES PATENT OFFICE.

BEMIL I‘AI.CKE, OF DRESDEN, GERMANY, ASSIGNOR TO SCHERL MONORAIL COMPANY,
""" OF JERSEY CITY, NEW JERSEY, A CORPORATION OF NEW JERSEY.

GYROSTATIC MECHANISM.

Specification of Letters Patent.

Application filed October 26, 1910. Serial No. 589,104,

7o all whom it may concern:

- :Be it known that T, Enmir, FALOKE, 2 sub-
“ject of the Emperor of Germany, residing at

Dresden, Germany, have invented certain
new and useful Improvements in Gyrostatic
Mechsnism, of which the following is a
specification, reference being had to the ac-
pal drawing, forming a part hereof.

In the application of the gyrostat to the
stabilization of bodies in unstable equilib-

" rium, and particularly of single track,

15

wheeled vehicles or cars in which thesheavy,
rotating body of the gyrostat is maintained
in rotation at a high velocity by an electric
motor supplied with .current from .an ex-
ternal source, the rotating body may con-

" tinue to rotate at a sufficiently high velecity

.to maintain the equilibrium of the car for a

_ considerable time after the supply of cur-
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rent is'interrupted. In such a car, however,
it is necessary that a controlling force shall
be applied to the gyrostat within the car and
that means shall be provided for controlling
such controlling force to meet the varying

conditions imposed by . various external
" forces, such as gravity and wind pressure,

to which the car is subjected. Devices suit-
able for such purposes are shown in other

-applications, Ser. No. 533,462 filed December

15, 1909 and Ser. No. 588,562 filed October
92, 1910, in which it is assumed that the
force applied to the rotation of the gyrostat
is not interrupted and that, while the con-
trolling force applied to the gyrostat within
the car is exerted by a spring, the servo-
motor, or device by which such controlling
force is controlled, is likewise operated from
a source of power which is not interrupted.
Such servomotor is shown as operated by oil
under pressure from an oil pump drivemr by
an electric motor which derives its supply of
current from the same external source as
that which supplies the current for the ro-
tation of the heavy disk. Obviously, it is
a practical necessity that the servomotor,

_and therefore the operating means, shall

continue to operate.after the external cur-
rent supply is interrupted so that the servo-
motor may continue to act until the operator
of the car may bring the car to rest and let
down the mechanical supports which may
then be relied upon to keep the car upright.

It is the object of this invention to provide
means whereby the oil pump or other op-
erating devices of the servomotor shall con-

tinue to operate after the external current
supply ‘is interrupted.

In accordance with the invention the elec-
tric motor of the operating devices is so con-
nected with the feed wires and with the
motor of the gyrostat that when the external
supply of current is interrupted the kinetic
energy of the gyrostat may be utilized to

drive its motor as a dynamo to supply cur-
rent to the motor of the operating devices,:

provision also being made to guard against
mnterruptions of the current to the motor of
the operating devices under such conditions
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by the burning out of the safety fuses with- -

in the car, as might happen in the event of a
short circuit outside the car.

The invention will be more fully ex-
plained hereinafter with reference to the ac-
companying drawings in which a convenient
and practical’embodiment of the invention is
illustrated and in which—

. Figure 1 is a general view, partly in ele-
vation and partly in section, illustrating the

‘application of the invention to a car. Tig.2

is a view partly in outline, partly in section
and partly diagrammatic, showing such em-
bodiment of the invention.

It will not be necessary, in the present
case, to describe in detail the construction
and operation of the gyrostat and the servo-
motor, but the general arrangement and re-
lation of these parts to each other and to the

oil pump, by which the oil is supplied under -

pressure for the operation of the servomotor,
will be described herein so far as may be
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necessary for an understanding of the pres-

ent invention.

The gyrostat b may be assumed to com-
prise a ‘heavy disk b mounted upon a nor-
mally vertical axis, in a suitable casing &%
from which the air may be exhausted, and
rotated by an electric motor 5%. The gyro-
stat is supposed to be suspended within the
car ¢ upon a normally horizontal axis of sus-
pension, transverse to the longitudinal axis
of the car and the rail upon which it travels.
The gyrostat is' supposed to be maintained
in a condition of unstable equilibrium as by
the connection of a spring ¢ with the casing
thereof and to be under the influence of an
external controlling force supplied by a
sprinig d connected to the casing of the gyro-
stat by suitable connections, the force ap-
plied being regulated through a force gov-
ernor controlled by a servomotor g, the force
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of the servomotor being delivered through its

piston rod A% a link A% a bell crank lever A*
and a link A% to the force governor, indi-

" cated at @2 “The flow of oil to one end or the
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other of the cylinder of the servomotor is
controlled by a valve ¢’ through devices not
necessary to be described herein, the action
of such devices being in turn controlled
through connection with the frame or casing
of the gyrostat, as by a link 5% ~ All of these
devices and connections may be constructed
and arranged as shown and described in said
applications or in any other equivalent or
suitable manner, the present invention not
being concerned therewith, but only with
the.driving of the motor of the oil pump, by
which oil 1s supplied to the servemotor un-
der pressure or of the motor of other operat-

ing devices from the motor of the gyrostat

operating as a dynamo when the external
current supply is interrupted.

In the arrangement represented in the
drawings oil is supplied under pressure by
a pump kA through a feed pipe %" to the
valve ¢’ and the servomotor ¢ and is re-

turned form the servomotor and the valve.

through a pipe %* to a reservoir %4* which
1s connected to the inlet of the pump by a
pipe %% The pump is shown as driven by
an electric motor / comprising as usual an
armature !” and a field magnet 72

In the arrangement represented in Fig. 2
of the drawings the gyrostat motor and the
pump motor are shown as connected to the
main wires in multiple and as shunt-wound.

 The positive wire m is shown as connected
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to the point m’ and thence by the branch m?
to the point m?® where the current divides.
The current for the armature winding of
the gyrostat motor passes over an . adjust-
able resistance m* and thence by the path
m® to the armature 67 of the motor 5% and
thence by the path m® through the coils of

‘a soft iron magnet m” and by the path m?®

back to the negative feed wire n. From the
point 7m?® the current passes over an adjust-
able resistance m® and the path m'® to the
field windings 5® and thence to the wire m®
at the point m!. From the point m? of
the positive wire m the current passes by a
wire o to a point o’ where it divides, pass-
ing thence through the armature 7’ of the
pump motor ! and by the path o? through
an adjustable resistance ¢® to the common
point o*, whence it passes by the branch o°
back to the negative wire n. From the
point o’ the other part of the current passes
through the windings of the field magnet 7
by the path 0° and the adjustable resistance
0" to the common point 0%, returning to the
negative wire # by the branch o°.

One or both of the main wires m, n, is con-
nected to a circuit breaker p controlled by the
magnet m’. In the arrangement shown the
negative wire # is thus connected, the termi-
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nals 7’ and #* being connected normally by a
knife switch p’ which is adapted to be
opened by a spring-pressed striker -p* nor-
mally held from operation by ‘a spring-
pressed latch »* which carries the polarized
armature p* of the magnet m’.

So long as the current is supplied from an
external source the path of the current to
the gyrostat motor and the pump motor is
as already described and as indicated by the
arrows shown in full lines adjacent to the
lines which represent the wiring, but should
the current supply from the external source
be interrupted, the path of the current will

then be as described below and as indicated”
by the arrows shown in broken lines adja-

cent to the lines representing the wiring.
When the external current is thus interrupt-
ed the gyrostat continues to rotate for a con-
siderable length of time by its kinetic en-
ergy and its motor is then operated as a
generator. The current in the field b® of
the motor continues in the same direction,
but the current generatéd in thé armature
is reversed, passing from the armature by
the wire m® and the resistance m* to the
point ,® and thence by the branch m? to the
point m’. - From the latter it passes by the
intervening portion of the wire m to the
point m*?, from which it passes through the
armature and field of the pump motor in
the same manner as before, the pump motor
being therefore driven in the same- direction
as before by the current generated by the
gyrostat motor &° now operating as a gener-
ator.

If it be assumed that the interruption of
the external current be caused by an exter-
nal short circuit it is obvious that the safety
fuses in the feed wire will be burned out.
Unless provisions were made to prevent it,
it is probable that the safety fuses within
the car would .also be burned out and that
the pump motor would cease to cperate, in
which event the servomotor would cease to
perform its functions and the car might
upset. To guard against such catastrophe
the safety devices already. referred to are
provided. As soon as the current through
the wires m® and m® and the coils of the
magnet m' becomes  zero or negative, the
magnetism of the magnet 7’ becomes zero
or its polarity is reversed and the armature

p* is instantly released or repelled thereby .

releasing the striker p? and permitting it to
breal the cireuit at » through one or both of
the main wires as the case may be. Every-
thing external to the circuit of the motor-
dynamo 0° and the pump motor 7 is there-
fore cut off and there is no longer danger
of burning out the fuses or other parts of
such circuit. Obviously when the motor ¢

commences to operate as a generator the re-

turn of the current, from the point 0° of the
pump motor circuit is by the point o” and
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wire m®, m® to the armature 5" of the mo-

tor b°.

It will be obvious that various changes in
details of construction and arrangement may
be made to suit different conditions of use
and that the invention, therefore, is not re-
stricted to the precise construction and ar-
rangement shown,

I claim as my invention:

1. In an apparatus of the character de-
scribed, the combination of a gyrostat, an
electric motor therefor, means for control-
ling the application of an external force to
the gyrostat, and an electric motor for oper-
ating said controlling means, said motors
being connected with a common external
source of current, whereby, when the exter-
nal source of current supply is interrupted,
the gyrostat motor is driven as a generator
by the kinetic energy of the gyrostat and
the motor of the controlling means is oper-
ated by the current generated by the gyro-
stat motor. '

9. In an apparatus of the character de-
seribed, the combination of a gyrostat, an
electric motor therefor, means for control-
ling the application of an external force to
the gyrostat, and an electric motor for oper-
ating said controlling means, said motors
being connected in multiple with a common
external source of current, whereby, when
the external source of current supply is in-
terrupted, the gyrostat motor is driven as a
generator by the kinetic energy of the gyro-
stat and the motor of the controlling means
is operated by the current generated by the
gyrostat motor.

8. In an apparatus of the character de-
seribed, the combination of a gyrostat, an
electric motor therefor, means for control-
ling the application of an external force to
the gyrostat, an electric motor for said con-
trolling means, said motors being connected
with a common external source of current,
a circuit breaker included in the main feed
connections, and means operated by a re-
versal or cessation of current in the con-
nections of the gyrostat motor to open said
circuit breaker. : '

4. In an apparatus of the character de-
scribed, the combination of a gyrostat, an
electric motor therefor, means for control-
ling the application of an external force
to the gyrostat, an electric motor for said
controlling means, said motors being con-
nected in multiple with a common external
source of current, a circuit breaker included in
the main feed connections, and means oper-
ated by a reversal or cessation of current in
the connection of the gyrostat motor to.open
said circuit breaker.

5. In an apparatus of the character de-
seribed, the combination of a gyrostat, an

electric motor therefor, means for control-

ling the application of an external force to

the gyrostat, an electric motor for said con-

trolling means, said motors being connected

with a_common external source of current,
a circuit breaker included in the main feed

“connections, a magnet with a polarized arma-

ture included in the connections of the
gyrostat motor and means operated by a
reversal or cessation of current through the
coils of said magnet to open said circuit
breaker.

6. In an apparatus of the character de-
scribed, the combination of a gyrostat, an
electric motor therefor, means to apply an
external force to the gyrostat, a servomotor
and connections to control said means, and
an electric motor and intermediate devices
to aperate the servomotor, both of said
motors being connected with a common ex-
ternal source of current, whereby, when the
external source of current supply is inter-
rupted the gyrostat motor is driven as a
generator by the kinetic energy of the gyro-

stat and the second named motor is driven

by the current generated by the gyrostat
motor.

7. In an apparatus of the character de-
seribed, the combination of a gyrostat, an

electric motor therefor, means to apply an

external force to the gyrostat, a servomotor-
and connections to control said means, and
an electric motor and ‘intermediate devices
to operate the servomotor, both of said
motors being connected in multiple with a
common external source of current, where-
by, when the external source of current sup-

y is interrupted the gyrostat motor is
Sriven as a generator by the kinetic energy
of the gyrostat and the second named motor
is driven by the current generated by the
gyrostat motor. :

8. In an apparatus of the character de-
scribed, the combination of a_gyrostat, an
electric motor therefor, a circuit breaker in-
cluded in the main feed connections, means
operated by a reversal or cessation of cur-
rent in the connections of the gyrostat motor
to open said circuit breaker, means to apply
an external force to the gyrostat, a servo-

| motor and connections to control said means,

and-an electric motor and intermediate de-

- vices to operate the servomotor, both of said

motors being connected with a common ex-
ternal source of current, whereby, when the
external source of current supply is inter-
rupted the gyrostat motor. is driven as a
generator by the kinetic energy of the gyro-
stat and the second named motor is driven
by the current generated by the gyrostat
motor, :

9. Tn an apparatus of the character de-
scribed, the combination of a gyrostat, an
electric motor therefor, means to apply aa
external force to the gyrostat, a servomotor
and connections to control said means, said
servomotor comprising a cylinder and pis-
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ton, 2 pump to supply fluid under pressure | driven by the current generatod by the gyro-

to said cylinder, and-an electric motor for | stat motor. 16
said pump, said motors being connected with |  This specification -signed and witnessed

4 common external source of current, where- | this 11th day of October A. D., 1910.

by, when the external source of current sup- EMIL FALCKE.
ply is interrupted the gyrostat motor is Signed in the presence of—

driven as a generator by the kinetic energy Pavr, Arras,

of the ‘gyrostat and the pump motor is Pavr. VoLm=sR.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents.
‘Washington, D. €.




