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To all whom it may concern:

Be it known: that we, WiLLiam C. YATES
and ALEXANDER M. FreNWICK, citizens of the
United States, residing at Schenectady, in the
county of Schenectady, State of New York,
haveinvented certain new and useful Improve-
ments in Rheostats, of'which the following is
a specilfication.

This invention relates to the control of elec-
tric motors; and its object is to provide a
rheostatic Sterting device for a shunt-wound
electric motor which shall be simple, com-
pact, and inexpensive and so designed that
the parts interlock to make the dBVICG fool-
proot.

Our invention is particularly appheable to
devices for starting large shunt-wound elec-
tric motors in which i1t 1s not desired to break
the motor-circuit at the rheostat-contacts be-
cause the contact-surfaces would be pitted by
the spark formed when the circuit is broken;
but it must be understood that the principles
of the invention are applicable to rheostatic
controlling devices for motors of all sizes and
to speed—reﬁuletmo* rheosta,ts as well as start-
ing-rheostats.

The novel features of our invention will be
definitely mdleeted in the claims appended
hereto.

The details of construction and the mode of
operation of our improved rheostatic con-

- troller will be better understood by reference

40°

cult-breakers:

to the following description, taken 1n connec-
tion with the accompanying drawings, which
show the preferred embodiment of our inven-
tion, and in which—

I‘wure 1 is a front view of the panel; Figo.
2, an enlarged detail view of one of the cir-
Fig. 3, an enlarged . elevation
of the field-switch, and Fig. 4 is a diagram of
the clrcuits. -

Referring to the drawings, 1 indicates a
p‘mel of soapstone, marble, or other insulat-
ing material, preferably supported In an up-
rwht position by suitable standards, on which
s also secured a subpanel carrying the resist-
ance. Mounted on the panel are two circuit-
breakers2and 3.

ping the latch.

| drewmc's are of a standard type well known

to users of electrical apparatus and consist of
a pivoted switch-blade codperating with snit-
able contacts and operated by a handle 4 and

a latch 5 for holding the blade in the closed
position previded.with a handle 6 for trip-
Each breaker is provided
with an overload-coil 7, which in response to
a predetermined everlead draws up a plunger
8, provided with a projection adapted to en-
oage the latch 5 and trip the breaker. One
of the breakers is provided with a no-voltage
coil 9, suitably incased, which on failure of
the line voltage or when the circuit 1s opened

allows its core to drop and rock a pivoted le-

ver 11 to trip the latch 5. Plvotally mount-
ed on the panel 1s a switch-arm 12, carry-
ing a blade 13, in the path of movement of
which 1s a series of contact-plates 14, ar-
ranged in the arc of a circle.
15 are mounted on the panel in posifion to be

cross - connected by the blade 183 when the
switch-arm is in the final. position to cut out
Pivoted in an

of circuit all the resistance.
opening in the panel is a lever 16, which is
engaged by the switch-arm when on the first
contact-plate of the series 14 to move a rod
17 in guides 17’ on the back of the panel to a
position in which an opening in the rod (indi-

Switch-clips
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cated by the dotted circlein Fig. 1) isin aline-

ment with a projecting stud 18", adjustably se-
cured by a set-screw 19 in an opening in the
circuit-breaker 2. When the switch-arm 12
is moved away from the first contact-plate 14,
a spring 18, having one end attached to rod
17 and the other to a post on the back of the
panel, tends to move rod 17 in its guides to
carry the opening in rod 17 out of alinement

with the projecting stud 18', so that if the:

blade 13 is out of engagement with’ thelever 16
and the breaker 2 1s open the breaker cannot
be closed, as the projection thereon would en-
ogage the rod 17, and thus prevent the breaker
frem being threwn 1n far enough to elose the
circult.

Mounted on the panel below the circuit-

breakers 2 and 8 1s a switch for the motor-
The brealkers shown in the | field.

This switch consists of two parallel
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blaces 20, pivoted in elips 21, mounted on the
panel and connected at their ends by a cross-
bar 23, of wood or other insulating material.
Switch-clips 22 are also mounted on the panel
1n position to be engaged by the blades 20.
Secured to or integral with the blades 20 and
at right angles thereto are blades 24, which
are connected at their ends by a cross-bar 25,
of Insulating material, similar to the bar 23.
No handle is provided on this switch. Instead
1t 1s operated by a switch which interlocks
therewith and controls the eircuit of the no-
voltage release-coil 9. Mounted on the panel
between the clips 21 is a switch-clip 26. some-
what longer than clips 21, and a switch-blade
27 1s pivoted in this clip and extends out be-
tween the cross-bars 23 and 25. Mounted on
the panel is a switch-elip 28, of about the same
length as the clip 26, in position to be engaged

by the blade 27, and an operating-handle 29

1s provided on the end of blade 27. The ar-
mature 30 of the motor is connected to the
supply-mains through the breakers 2 and 3
and so much of the resistance connected to
the contact-plates 14 as is cut into circuit by
the blade 13.  The motor-field 81 is connected
to the switch-clips 21, and the clips 22 are
connected to the lines above the brealkers 2
and 3. The no-voltage release-coil 9 and a
resistance 32 in series therewith are connected
across the lines through the blade 27.

The operation of the device will be readily
understood from the foregoing description.
When the motor is notin operation, the break-
ers 2 and 3 are open and the switch-blades 20
and 27 are out of clips 22 and 28, respectively.
Instarting, the circuit of the motor-field should
be closed first.  If it is attempted to close the
armature-circuit without first closing the field,
the breaker 3 may be thrown in and will be
held by its latch 5, thus closing one side of
the armature-circuit. The other side, how-
ever, cannot be permanently closed, for if
breaker 2 is thrown in the lateh 5 will not
catch, as the circuit of the no-voltage release-
coll 9 is open and the lever 11 will be held by
the core 10 of the no-voltage release in a DO-
sitlon to prevent lateh 5 from holding the
breaker in, and the switch 27 for the no-vol-
tage release-cireunit cannot be closed without
closing the field-circuit. Thus the armature-
circutt cannot be closed before the field-cir-
cuit except by the operator intentionally clos-
ing the field-switch otherwise than by handle
29 and blade 27 or by holding the breaker 2
in.  To properly start the motor, blade 27 is
turned on its pivot by the handle 29 and en-
gages cross-bar 23, thus pushing the blades
20 1nto clips 22 and closing the field-circuit.
On further movement of the handle 29 blade
27 enters the clip 28 and closes the circuit of
the no-voltage release-coil 9, which raises its
plunger, and thus permits lever 11 to move

out of engagement with the end of latch 5.
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by the breakers 2 and 8. When the arms-
ture-circuit is closed, the switch-arm 13 for
regulating the resistance should be on the
first contact-plate 14, so that all of the resist-
ance 18 Included in circuit to cut down the eur-
rent admitted to the motor-armature immedi-
ately at starting. If the blade 18 is not on
the first contact, the rod 17 is drawn to such
a position by spring 18 that the opening there-

1n 1s out of alinement with the projection car-

ried by the breaker 2, and the brealer can-
not be closed.
motor closed and blade 13 on the first contact-
plate 14 the breaker 2 can be closed, thus start-
Ing the motor. Switch-arm 12 is then turned
on 1ts pivot, moving blade 13 over the contact-
plates 14 to cut resistance out of the arma-
ture-circuit, and thus bring the motor up to
speed until 1t reaches its final position, where

it engages clips 15 and connects the arma-

ture directly across the lines. In event of
an overload, coils 7 on the breakers draw
up the plungers 8 and open the breakers to
open the armaturc-circuit. In event of an
underload or of an opening of the cireuit
core 10 falls, rocking lever 11 and lateh 5,
and thus opening the circuit at the breaker
2. Ineither case the spring 18 moves rod 17
1n its guides to prevent the armature-cireuit
from being closed again without first bringinge
the rheostat-arm 13 around to the first posi-
tion. The armature-circuitmay beintention-
ally opened by pressing the handle 6 on lateh
5 ot either of the breakers. The field-circuit
of the motor, however, cannot be opened
while the armature - circuit is closed. I
switch-blade 27 is pulled out by means of han-
dle 29, circuit through the no-voltage release-
coil 9 1s opened as soon as -the blade leaves
clip 28, and the release-coil opens breaker 2
immediately. Further movement of blade 97
brings 1t into engagement with cross-bar 25,
and thus forces the blades 20 out of the clips
22 to open the field-circuit. Thus the arma-
ture-cirenit of the motor cannot he perma-
nently closed before the field-cirenit is closed,
the field-circuit cannot be opened until after
the armature-circuit is opened, and the arma-
ture-circuit cannot be closed except when the
switch-arm 13 is on the first contact-plate 14,
in which position all of the resistance is cut
into the armature-cirenit.

It will be evident that many modifications
can be made in the desiogn and construction of
our improved rheostat without departing from
the spirit of the invention.

Such modifications of the controlling device

1Hustrated and deseribed herein we consider

within the scope of ourinvention, and we aim
to cover them in the claims appended hereto.
What we claim as new, and desire to secure
by Letters Patent of the United States, is—
L. Thecombination of a motor, a switch for
closing the armature-circuit thereof, an ad-

With the field-circuit of the
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means preventmo' closure of - said switch un-
less all the resistance is in circuit, means for

~closing the field - clrcum of the motor and
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means preventing opening the field -circuit
before the armature-circuit is opened.

9. The combination with an electric motor,
of a circuit-breaker for closing the armature-
circuit thereof, a low-voltage release device
therefor, means for closing the circuit of the
low-voltao*e release device, ‘and means for clos-
ing the feld-circuit of the motor arranged to.
insure closure of the fiéld-circuit before the.
circnit of the low -voltage release device is,
closed |

3. The combination with an electriec motor,
of a circuit-breaker for closing the armature-
circuit thereof, a low-voltage release device
therefor, means for closing the cireuit of said
device, and means for closing the field-circuit
of the motor arranged to insure opening the
circuit of sald release device before the field-
circuit is opened.

4. The combination with an electric motor,
acircuit-breaker tor closing the armature-cir-
cult thereof, and a low-voltage release device
for the breaker, of a switch for closing the
field-circuit of the motor, and a switch-inter-
locked therewith for closing the GlPGUIt of sa,ld
low-voltage release device.

5. The ‘combination with an electric motor,
a circult-brealker for closing the armature-cir-
cuit thercof, and a low-voltage release device
for the breaker, of a switch for closing the
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closing the circuit of said low-voltage release
device interlocked to insure closure of the
held-circuit before:the circuit of the low-vol-
tage release device is closed.
6. The combination with an electric motor,
a circuit-breaker for closing the armature-cir-
“cult thereof, and a low-voltage release device
for the breaker, of a switch for closing the
field-circuit of the motor, and a switeh for
closing the circuit of said low-voltage reiease

_circult before the circuit of the low-volta,cre‘
release device is opened.

7. The combination with a motor, of a cir-
cuit-breaker for closing the armature-circuit

thereof, a low-voltage release device for said

armature-circult, means preventing closure of

a switch for closing the circuit for said low-
voltage release device, said switches being in-
terlocked to prevent opening the field-circuit

device 18 opened.

hands this 23d day of September, 1904.
WILLIAM C. YATES.

ALEXANDER M. FEN WI(/K
Witnesses:

Bexnsaminy B. HoLr,

- Herex ORFORD.

device interlocked to prevent opening the field-

the breaker unless all the resistance is in cir-
cuit, a switch for closing the field-circuit, and
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field-circuit of the motor, and a switch for |
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- (311*cu1t—breaker an ad}ustable resistance in the -

before the circuit of the low-voltage relea,se _

In witness whereof we have hereunto set our 6o
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