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To aaZZ whony it may concermn:

Be it known that I, DANIEL HIGI—IAM a clti-
zen of the United Smtes, and a resident of
Philadelphia, Pennsylvania, have invented
certain Improvements in the Regulation of
Electriec Motors, of which the f(')llOWiI]g 1S a
specification. - |

The object of my invention is to provide
clectric motors, more especially constant-cur-
rent motors, with means whereby they may
be automatically maintained at a constant

speed irrespective of the load, and this ob-

ject 1 attain by providing a centrifugal gov-
ernor driven by the armature-shaft, in com-
bination with electro-magnetic devices con-
trolled by this governor, to automatically in-
crease the ﬁeld mfwnetlsm when the load 18
mereased, and vice versa.

In the accompanying drawings, Figure 1 is
a diagram illustrating myinvention, and Iig.
2 18 a diagram of a modification.

In the diagram Fig. 1, A is the armature of
the motor, with commutator-brushes B DB,
while D represents the field-magnet coils in
series with the armature-coils. |

(= 1s the centrifugal governor driven by the
shaft of the armature, and for this purpose
1t may be mounted on the shaft or driven
therefrom by indirect means. In connection
with this centrifugal governor are the electro-
magnetic devices Cont-rolling‘ the field mag-
netism. Inthe circuit between the field-mag-
net coils and armature-coils I insert two solen-
oid-coils E and E’ in connection with devices
for short-circuiting one or other of these
One terminal of the coil K is
connected through the conductor 6 to the
commutator-brushes B, while the other ter-
minal of the coil is connected to the terminal
of the adjoining solenoid-coil E’. The oppo-
site terminal of the solenoid K’ is connected
to the bracket e, in which 1s guided one end
of the rod R, carrying the solenoid- core €.
The opposite end of the rod R is guided in a
series of adjacent rings 123 45 () insulated

from each other, and “this end of_ the rod 1s

in electrical contact with one or other of the
rings, while the opposite end of the rod 1s 1n
electrical contact with the bracket e. Each

of the rings 1 2 3, &e., 1s connected to a sec-
tion of the field-magnet coils in such a way

that when the rod R is in contact with, say,
ring 3 the sections of the field-magnet coills
Wthh are connected to the rings 1 2
cut out of cireuit, as will be reﬂdilyundel-
stood.

The terminal of the solenoid-coil E, which
is connected to the commutator-brush 13, 1s
electrically connected 1o a contact-stop m
through the medium of the conduector 10.
Agmnsb this stop normally bears one end ot
a pivoted lever 1. under the action of a suit-
able spring sorothermeans. Adjacent to the
opposite end [ of the lever I. is the contact
end 1 of a bell-crank lever N, which is acted
on by the centrifugal gover norG. The lever
L. is in electrical connection through the con-
ductor 11 with the connected termmals of the
solenoid-coils, while the contact-point# of the
lever N1isin electl ical communication through
theconductor 12 with the terminal of the (3011
E’, which is connected to the bracket e.

Under normal conditions the lever L is 1n
electrical contact with the stop m, while the
point n is out of contact with the opposite
end of the lever. The circunit then, as indi-
cated by the arrows, from the brush B 1s
through the conducturlo contact-stop m,lever
L, eonduetm 11, solenmd coil K/, bmeket e,
]"Od R, ring 1, cmd through the ﬁeld maﬂnet
colls, whlch are all 1n (311'0111‘[ Under the%
conditions the solenoid-coil E is short-eir-
cuited, while the solenoid-coil E’ tends to
draw the core C toitscenter and maintain the
rod R in contact with the first ring 1 to keep
all the field-magnet coils in en*emt When,

 however, there 1s any tendency on the part

of the motor to increase its speed by a de-
crease of the load,the centrifugal governor G,
acting on the 1ever N, will bring the contact
n up against the end [ of the Jever 1. and
break t.he contact at m. By this means the
solenoid-coil E will be thrown into circuit,
while the solenoid-coil E’ is short-circuited
out. Immediately the coil E tends to draw
the core C toward its center and move the
end of the rod R into electrical connection
with the rings 2 3 4, &e., to cut out more or

less of the field-magnet coils of the motor,

and so decrease the field magnetism of the
latter and restore the normal (30]1(111:10115 By
this means of controlling the ﬁold magnetism
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the motors will be automatically maintained
at a constant speed irrespective of the load
by increasing the field magnetism when the
load is increased and decreasing the field
magnetisn when the load is decreased.

It will be understood thatinstead of cutting
out more or fewer of the coils of the field-
magnet directly the devices above deseribed
may be used in connection with resistances
in a shunt-circuit around the coils to auto-
matically increase or decrease the field mae-
netism with an increase or decrease of load.
In Fig. 2, for instance, I have illustrated re-

sistances » connected tothe rings 1 2 3 4, &e.,
and arranged in a shunt around the field-

coils, so that under normal conditions all the
resistances » are in the shunt-circuit and but
little current passes through the shunt; but
when there is a tendency on the part of the
motor to unduly increase its speed by a de-
crease of load the solenoid-coil E/ ix cut out of
circuit through the devices above deseribed
and the coil I thrown into cireuit, so that the
rod R 1s brought into contact with the suec-
ceeding rings 2 3 4, &e., and more or less of
the resistance in the shunt is cut out, so that
morce current will pass throueh the shunt and
less through the field-magnet coils, as will be
readily understood.

I elaim as my invention—

1. T'he combination of the armature of an
clectric motor and a field-magnet having all
1ts coils in series with the armature-coils with
@ centrifugal governor driven by the arma-

ture-shatt and electro-magnetic devices con-
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trolled by the governor to increase the field
magnetism when the load is increased, and
vice versa, substantially as described.

2. The combination of the armature and
field-magnet of an electrie motor with solenoid-
colls, a core therefor and contacts controlled
thereby, and centrifugal devices driven by
the armature to antomatically cut out one or
the other of the solenoid-coils to vary the field
magnetism, substantially as described. .

5. T'hhe combination of the armature and
ficld-magnet coils of an electric motor, and
contact-rings connected to sections of the field-
magnet cotls, with a pair of solenoid-coils,
and a common core controlling the contact
for the said rings, and devices for automati-
cilly throwing one or other of the solenoid-
coils out of action under the control of the ar-
mature-shaft, all substantially as set forth.

+. The combination of the armature and
field-magnet coils of an electric motor, a pair
of solenoid-coils, and a common core therefor
with contact-rings, and a contact-rod con-
trolled by said core, a centrifugal governor
driven by the armature of the motor, and
contacts acted on by the said governor to cut
out one or other of the solenoid-coils, all sub-
stantially as set forth.

Intestimony whereof I havesigned my name
to this specification in the presence of two
subseribing witnesses. |

DANIEL HIGITAM.

Witnesses:
WILLIAM D. CONNER,
ITARRY SMITH.
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