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(Ko model.)

10 all whom it may concern:
Be 1t known that I, FRANCOIS VAN RYSSEL-
BERGHE,
Brussels, Belgium, have invented certain new
and useful Improvements in the Art of Gov-
erning or Regulating Revolving Machines ;
and 1 do hereby declare the following to be
a full, clear, and exact description of the in-
Ventlon such as will enable others skilled in

the art to which it appertains to make and |

use the same, reference being had to the ac-
companying drawings, and to letters or fig-
ures of reference marked thereon, Whlch form
a part of this specification.

My invention has reference to an electric
speed-governor for motors—such as steam-en-
gines, electric motors, and gasor hydraulie mo-
tors; and it consists, bloadly, in a method and
an apparatus by which the motive power or
the resistance to the motive power is con-
troiled by the movement of a runner upon a

parabolic track,and is dependent upon the po- .

sition of said runner upon said track.
In carrying my invention into effect I pro-

vide in a vertical plane a parabolic track of
such description that the same will maintain

upon any point of its surface a body acted.

upon by gravity, and by the rotation of said
track, to the exclusion of other forces in equi-

librium when the track is rotated about its-
‘axis with a certain predetermined speed, but

that upon the least change of the speed of ro-
tation the equilibrium of forces shall be dis-

turbed, so as to cause the body to move to a

hlgher or lower point upon the track. I fuar-

ther provide arrangements to cause the body

moving with and upon the parabolie track to

- vary the speed of the motor by its move-
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ments and to determine the speed of the mo-
tor by its position from moment to moment
upon the track. In this last particular my
governor differs from all others known to me,
for, while the arrangement of a parabolic
track with a runner upon the same has prior
to my invention been suggested for use as a
governor for steam-engines, the particular po-
sition of the runner upon the track had no
controlling effect.

The invention will be more fully understood
from the following detailed description of the
same, with reference to the accompanying
draW1ng=: 1n which— |

b |

a citizen of Be]gmm residing at

Figure 1 is a diagram illustrating the me-
chanical laws which are utilized in my inven-

tion; Itig. 2, a similar view showing the ap- 55 |

phcabmn of my invention te the 1egnlat10n |
of electric motors: and Fig. 3 a like view
1llustrating the applicabion of my inverntion to
the regulation of fiuid-motors, &e.

In Fig. 1is shown a parabola, A B C, the 6o
axis of which isindicated by the vertical line -
x y; and a material point, P, at any desired

{ point upon the parabola will remain in equi-

librium at that point, if the parabola is ro-
tated about its axis at a speed whichhasa cer- 65
tain relation to the parameter of the parabola
and to the acceleration of gravity. 1'his rela-
tion is expressed by the equation— -
- 4 p n’
=y 70
. { | .
where f denotes the time of a single rotation of
the parabola, g the acceleration of gravity, p
the parameter of the parabola, and nthe known
relation between the diameter and circumfer-
ence of a circle. So long as the speed of rota-
tion is equal to £, as expressed in the above
formula, the material point P, resting upon the
pmabolft, will be in equilibrium and have no-
tendency to change its position; but as soon
as the speed of rotation increases the ma-
terial point P will have a tendency to as-
sume a higher position upon the branch of
the parabola upon which it rests, and, being
free to move, will run up mdeﬁmtely until 85
stopped by a decrease of speed. If, on the
other hand, the speed decreases below that of
{, the material point P will fall down toward
the vertex B of the parabola, from which 1t
canonly rise when the speed is again increased
to be greater than ¢. This is a well-estab-
lished mechanical law, and its utilization for
the regulation of the speed of fluid-motors has
been Suggested by others prior to my inven-
bion. 1 Thave reiterated this law in order to
render the use which Imake of the same more
clearly understood.
In Fig. 2, H and T designate the armature
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' and field- of-force magnet, respectively, of an

electrie motor to which myregulatorisapplied.
E designates the source of electrical energy
which suppliescurrent to the motor, and A C
D F are two parabolas identical in form and

100

| arranged side byside without touching in ver-
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tical planes and parallel to each other, with | the smaller is the motive power acting upon

their axes also arranged vertically. These
parabolas are preferably constructed of a ma-
terial which offers a considerable resistance to
the passage of an electric current, and they
are connected with the motfor to be rotated by
the same about an axis, 9, parallel to and
between their mathematical axes. A runner,

P? of good conducting material are placed one
on each branch of the parabolic system, so as
to be in contact with both parabolas, and cir-
cuit-connections are provided, as indicated, to
cause the current from the generator to pass
through both parabolas and runners and
through the electric motor. When the motor
18 at rest, the two runners,which may be of any
desired shape, will rest at the vertex of the
parabolic system, and will thus short-circuit
the parabolas. If, now, the circuit is closed,
the motor will receive the whole carrent from
the generator, and will soon attain a speed
greater than the normal speed at which it is
desired to operatethe motor. With thespeed
of the motor that of the governor, which is
actuated by the same, also changes, and the

relation of the two is so determined that when

the motor rotates with its normal speed the
parabolic system rotates with the velocity ¢
expressed by the equation given above. 1f]
therefore, the armature attains a speed above
thenormal, thegovernor willalsorunataspeed
aboveits normal, and the runners P’ P* willrun
upthebranches of the parabolictrack, whereby
the resistances of portions of the parabolas are
introduced into the cirenit of the motor. The
speed of the motor is thereby reduced, the
ranner rising continuously upon the track

untll the resistance introduced brings the

speed of the motor and the governor down
each to its mormal. So long as the motor
continues at this speed, the runners maintain

thelr positions, which is only changed when a
change 1n the speed from the normal oceurs,

as will now be fully understood. If the speed
of the motor decreases for any reason what-
ever, the runners will descend and will eut out
a portion of the resistance of the parabolas.
More current will then be supplied to the mo-
tor, which thug again attains its normal speed,
and so long as it continues at such speed the
runners will maintain their newly-gained po-
sitions. Thus it will be seen that by my para-
bolic governor the speed of the electric motor
1s regulated by regulating the electrical resist-
ance of the circuit in which the motor is placed,
which amounts to the same thing as regulating
the motive power, which motive power in this
instance 1s an electric current. Atb the same
time it will be observed that the electrical re-
sistance of the motor-circuit, and consequently
the motive power of the motor, depends upon
{he positions of the runners upon the para-
boliec track. The greater the distance of the
runnersirom the vertex of thetrack,the greater

to a fluid or aspring motor.

the motor at that particular instant.

In parabolic governors made prior {o my
imvention the movement of a runner upon
the track regulated the speed by regulating
the motive power of fluid-motors; but the force
of the motive power was not determined by

1 and in no manner depended upon the position
or, as shown 1n this instance, two runners, P’

at a given moment of the runner upon the
track.

In a motor provided with my improved gov-
ernor the motive power ig at its maxlmum
when the motor is started. The speed of the

‘parabolic track will therefore necessarily be-

come greater than its normal, and the runners
will consequently be driven to a position above
the vertex until the proper reduction of the
motive power has been accomplished. Ifrom
this position of the runners the regulation of
the speed is sure to be effected, whether the
next following variation of the motor is a de-
crease or an increase of speed. This object
could not be accomplished with certainty if
the force of the motive power did not depend
upon the position of the runners upon the
parabolie track, for in that case there is noth-
ing 1n the governor that will insure the attain-
ment of a speed greater than the normal when
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the motor is started, so that the runners re- g5

maining at the vertex of the parabolic track
could not operate to regulate for decrease of
speed. | |

In Fig, 3 my invention is shown as applied
M designates an
electro-magnet or solenoid orelectro-magnetic
motor 1n the circuit of the generator L, in
which the parabolic governor is included.
This governor is rotated by a fluid-motor or
other motor; and L represents the regulating-
valve of the admission-pipe K, if the motor is
actuated by a fluid, or it may be a frietion-
brake or other mechanical-force regulator if
the motor is actuated by other means. In
elther case, there is a connection or lever, N,
connected to the mechanical-force regulator,
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which lever is held in a position to allow the

motive power to act upon the motor with its
minimum force, as by a spring, S, and is acted
upon by the electro-magnet M, or its equiva-
lent, to allow the whole force of the motive
power to come into action.

The operation i8 now easily understood.
When the motor is started, the circuit of the
generator I is closed, and, the runners being
at that instant at the vertex of the parabolic
track, the maximum current of the generator
will energize the electro-magnet M, or its
equivalent, and this in turn will actuate the
lever N against the force of the spring S to
entirely open the valve or release the mechani-
cal-force reguiator I.. The motor therefore
will start with its maximum foree and will soon
attaln a speed greater than its normal. The
same will be the case with the parabolic gov-
ernor, and the runners, ascending upon the

18 the elect:ical resistance of the circuit and | branches of the parabolic track, will act to re-
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duce the power of the magnet M, orits equiva- [ runner upon the track, and a source of power 45
- lent, which in turn will allow Sprmw S to actu-

ate the mechanical-force governor to reduce
Tt will be seen that
in this case the force of the motive power is
also dependent upon the positions of the run-
ners upon the parabolic track at a given mo-
ment, and that said force is at its maximum
when the motor is started, the same as in the
arrangement shown in Fig. 2.

- Another important distinguishing feature of
my invention is that the regulation is not in-
termittent, but absolutely continuous, since
the least movement of the runners varies the
foree of the motive power or the resistance to

movement., 1 therefore produce true undula-

tions of the motive power or of the resistance

to the same, and these undulations, being pro-
duced in accordance with the movements of
bodiesupon a parabolic track, follow the math-

ematical laws whlch G’OVGI n the dehneatlon of |

a parabola.

Having now descubed my invention, I de-
sire it to bo understood that the same ls. not
Itmited to the precisedetails herein shown and
described, since these may be indefinitely va-
ried without departing from the broad prin-

ciple which underlies the same.

I claim—

1. The method, substantially ashereinbefore
described, of regulating the speed of motors,
which consists 1n varying the motive power or
the resistance to the motive power, substan-
tially in accordance with the position of an

~ object moving in a parabolic curve.

4.C

2. A speed-governor for motors, having a
moving body in continuous operative connec-
tion with the motor moving in the path of a
parabola and changing its position in accord-
ance with the speed of the motor, substantially

~as described.

3. A speed-governor consisting, ssentlally,
of a rotating parabolic track, a freely-moving

t

subgtantially as described.

for the motor under the continuous control of

the runners, substantially as described.
4. In a speed-governor for motors, the com-
bination of a palabohc track a,etuated by the"

| motor to rotate about its vertical axis with a 50

freely-moving runner upon the track and a
source of electrical energy controlling the op-
eration of the motor and under the continuous
control of the runner, substantially as de-
scribed.

5. In a speed-governor fm motors, the com-
bination of a parabolic track actuated by the
motor to robate about its vertical axis with a
freely-moving runner upon the track, a source -
of electrical energy controlling the operation 6o
of the motor, and an electrie circult of variable
resistance, composed in part of the track
charged by the source of electrical energy and
under the continuous control of the runner,

55

6«

o

6. In a speed-governor for electric motors,

the ecombination of a parabolic track consti-

tuting a continuous resistance in the circuit of

the motor and rotated by the latter about a

vertical axis with freely-movable runnersupon 7o
the track, for completing and maintaining the
circuit, whereby the resistance of the motor-
circuit and the speed of the motor are under
the continuous control of the runners, sub-
stantially as described. |

7. In a speed-governor for elect.uc motors,
the combination of a parabolictrack composed
of two parallel parabolas of relatwely poor
conducting material rotated about a vertical
axis by the motor and included in the circult 8c
of the latter with free metallic runners, one
upon each branch of the track and each in cou-
tact with the two parabolas, substantially as

described.
K. VAN RYSSDLBDRGHD
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Witnesses:
CHARLTE

ES MOURLON,

H. FORTENAKXELEL.
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