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To all whom it may concer:

Beit known that [, Epcar F. DurTox, a cit1-
zen of the United States, residing at Schenec-
tady, county of Schenectady, State of New

¢ York, have invented certain new and usetul
Improvementsin Starting-Rheostats, of which
the following is a specification.

This invention relates to motor-rheostats.
These devices are commonly provided with

1o overload and underload circult-interrupting
devices which form part of the rheostat and
in opening under heavy loads burn the con-
tacts or roughen them, so that very strong
springs are required to throw the arm to the

1c off position when released.

My invention permits the employment of a
lichter spring and avoids the burning of the
contacts by breaking the circuit at a point 1n-
dependent of the brush-arm. |

20 My invention also renders the rheostat proot
against danger by careless operation. For ex-
ample, if an operator leaves the brush-arm on
an intermediate contact the resistance, which
has only a momentary carrying capacity for

2t heavy current, willbeburned out. Again, if he

leaves the rheostat in ¢ full-on” position be-.

fore throwing on current the motor-windings
arevery liableto damage. Ipreventthese dis-
asters by constructing the parts so that the
30 rheostat-arm must beshifted to the off position
before the circuit can be closed, the circuit be-
ing opened on emergency, as where there 1san
unusually heavy load or ““no voltage” inde-
pendently of therheostat-arm, butstill always
3¢ leaving the apparatus in condition to start by
a proper manipulation of the rheostat-arm.
One feature of my invention involves the
employment of a deviceat or near the off po-
sition of the rheostat-brush which controls
40 the closure of the motor-circuit and to which
the brush must be shifted before the circuit
can be closed at all.
Another feature comprises the employment
of cut-outs or breakers for overload and un-
4t derload separate from the rheostat parts.
The invention may be carried out in vari-
- ous ways. The form I have adopted consists
of a combined underload and overload breaker,
the switch element of which is mechanically

locked against closure until a control-magnet 50
dependent on the off position of the rheostat-
arm 1s energized. |

The invention comprises various features ot
novelty, which will be hereinafter described
and claimed. 55

In the accompanying drawings, Figure 1s a
diagram of circuits embodying my invention.
Fig. 2 is a side view of the rheostat. Fig. 3
is a modification. TIie. 4 is a side elevation
of the circuit-breaker used in said modifica- 6o
t1on. |

Retferring first to Figs. 1 and 2, the mains
1 are connected with the double-pole auto-
matic overload-circult breaker 2 of any suit-
able type. The field-coil 3 of the motor 1s 65
connected across the line through the fixed
contacts 4 of an automatic switch acting as
an underioad or no-voltage breaker having a
pivoted contact-arm 5, opened by a spring 6
and closed by a setting-coil 7. A pivoted 7o
locking-dog 8 engages with and holds said arm
when closed, said dog being held in locking
position by a no-voltage coil 9 in shunt to the
motor. A spring 8 retracts the dog and un-
locks the contact-arm 5 when the no-voltage 75
coilisdeénergized. Thestarting-rheostat arm
10, which controls the circuit of the motor-
armature 11, is spring-controlled, turning on
a pivot 12 and having attached a spring 12°%
which returns it to an off position when free. So
The end of said arm is resilient to act as a
circuit-closer when pressed down to engage
with a contact 14, (see Fig. 2,) and this can
be done when said arm 1s in the off position
only. The contact 14 is in circult with the 35
setting-coil 7. At the full-on position the
lever 10 is held against the tension of the
spring by a friction-clip 12°. The operation
is as tollows: When the main circuit-breaker
9 is open, the no-voltage coil and setting-coil 9o
are deénergized and the switch 4 5 1s open.
On closing the circuit-breaker 2 the no-voltage
coil swings the dog into locking position; but
the no-voltage switch 4 5 still remains open,
so that no current will flow to the motor licld- 93
coil. In order to close the field-cireuit, the

rheostat-arm must be swung to the off posi-
tion, so that the switch-arm can be closed upon
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the contact 14, which energizes the setting-
coll 7 and closes the contact-arm 5. In clos-

ing sald arm pushes aside the locking-dog,
Wthh however, swings back when the con-
tact-arm has mssed 1t and locks said arm.
The rheostat-arm can now be thrown over to
cut out the resistance and start the motor,
since the deénergizing of the setting-coil does
not open the auxiliary circuit-breaker. The
clip 12" detains the switch-arm in full-on po-
sition; but it the arm is released at any inter-
mednte position by the operator the spring
opens the circuit, thus preventing a large cur-
rent passing for a dangerous length of time
through the resistance.

In Figs. 3 and 4 the construction is some-
what simplified. The circuit-breaker isa dou-
ble-pole single-throw spring-switeh 15, hav-
1ng aspring 16 making a snap break when re-
leased. It is locked, when shut, by a double-
ended detent 17, pivoted at a point between
its ends and retained in locking position by a
control-coll 18, deénergized in a no-voltage
condition of the circuit, whose core is pivot-
ally attached to one end of said detent. When

the control-coil is deénergized, the detent is

moved into locking position by any suitable
means, such as gravity acting on the enlarged
and heavy end of the detent. When thus
dropped, the heavy end of the detent acts as
a stop to prevent the closing of the switch un-
t1l the control-coil is energized, as indicated
by the dotted-line position in Fig. 4. Auxil-
1ary blades 19 are rigidly connected with but
insulated from the switch 15. In serieswith
these auxiliary blades and the control-coil is
a pair of contacts 20, adapted to be connected
by a circuit-closing bridge-piece, such as a
blade 21, attached to but insulated from the
rheostat-arm 22. The contacts 20 are so lo-
cated that the blade 21 will close on them when
the rheostat-arm 1s in the off position only.
One of the auxiliary blades is arranged to
make contact with a clip 23 when the switch
1s fully closed, and thus shunt the contacts 20.
The switch 1s in the motor-circuit, which also
includes an overload-coil 24, whose movable
core 1s pivotally connected with the lighter
end of the detent, which latter latches the
switch when in closed position. (See Fig. 4.)
The operation i1s as follows: With all circuits
open, the detent occupies the dotted-line posi-
tion shown In Fig. 4. When the circuit-
breaker is thrown in, it is stopped by the de-
tent in the dotted-line position. The auxil-
iary blades 19 have, however, made contact
with their clips 25, which are longer than
the main clips 26. If the rheostat-arm is in
the full-on position or any intermediate posi-
tion, the control-coil remains inert and the
switch of the circuit-breaker cannot be closed
on the motor, but when the rheostat-arm is
moved to the off position the blade 21 closes
on the contacts 20 and the circuit of the con-
trol-coil 1s completed. The detent is there-
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upon lifted and the circuit-breaker can be
closed, pushing up the lighter end of the de-

tent as it passes, but locked by said end as
soon as 1t reaches the full-on position. as seen
in full lines in Fige. 4. At this instant the
contacts 20 are shunted by one of the auxil-
1ary blades 19,-closing into the clip 23. The
rheostat-arm can now be moved to cutout the
resistance without opening the circuit of the
control-magnet. In case the current fails or
an overload comes on the detent is tripped
and the spring 16 instantly opens the. circuit-
breaker, which cannot be closed again until the
rheostat-arm is swung back to the off position
to close the circuit through the contacts 20.

WhatIclaim as new, and desire to secure by
Letters Patent of the United States, is—

1. The combination with a motor-rheostat,
of a circuit-breaker, a coil for holding said
circuit-breaker closed, and a circuit-closer on
the rheostat-arm in circuit with said coil.

2. A motor-controlling rheostat comprising
a clrcuit-closer, a control-magnet governing
its closure, and means governing the circuit

connections of said magnet dependent upon

the return of the rheostat-arm to the ‘‘oftf ” po-
Sition

3. The combination with a rheostat, of an
automatic circuit-brealerin the m0t01 (.IICLIIL
a control-coll for the breaker, and a contact at
or near the off position of the rheostat-arm for
energizing the cotil.

4. The combination with a motor-rheostat,
of a circuit-closer on the rheostat-arm, a con-
tact adjacent to the off position of said arm
codperating with said circuit-closer, and a coil
in cireuit with said contact and contr o]lmﬂ the
closing of the circuit-breaker.

5. f he combination with a motor-rheostat,
of a motor-switch, a circult-closer on the rheo-
stat-arm, a contact adjacent to the ofl position
of said arm cooperating with said circuit-
closer, a coil in circuit with said contact and
controlling the closing of said switeh, and
means whereby after the switech has been
closed the circuit-closer may be opened with-
out affecting the circuit-breaker.

The combination with a motor-rheostat,
ot a circuit-breaker, a no-voltage coil for lock-
ing sald circuit-brealker when closed and a cir-
cmt closer on the rheostat-arm contmlhng the
closing of the circuit-breaker.

7. The combination with a motor-rheostat,
of a circuit-breaker, a no-voltage coil for loclk-
ing sald circuit-breaker when closed, a control-
coll forthecircuit-breaker, and a circuit-closer
on the rheostat-arm controlling said control-
coll. .

3. The combination with a motor-rheostat,
of a circuit-breaker, a no-voltage coil for lock-
ing sald circuit-breaker when closed, a con-
trol-coil for sald circuit-breaker, a circuit-
closer on the rheostat-arm, and a contact ad-
Jacent to the off position of sald arm with

- which said circuit-closer codperates.
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9. The combination with a motor-rheostat,
of a circuit-breaker, a circuit-closer on the
rheostat-arm, and means whereby said circuit-
closer permits the closing of the circuit-
hreaker when the rheostat-arm 1s in the off
pos1t10n only.

The combination withan eleet1 ic motor,
ot a, controlhng—rheosta,t having a spring-con-
trolled arm, a control-coil for the motor-cir-
cult, a eonta,el; at or near the off position of
the rheostat governing seld coll, and a detent
101 the Iheostat -arm at tull-on position.

1. The combination with an electric motor,
ot' a controlling-rheostat, an overload-breaker,
a switch in the motor-cireuit, a control-coil
therefor, a contact at or near the off position
of the rheostat governing said coil, and an
underload- ma-gnet for opening the SWlt(}l.l.

12. The combination with an electric motor,
of a controlling-rheostat, a circuit-breaker
having overload and underload coils and a

3

hand-set switch for the motor, a lock obstruct-

ine the closure of the switch controlied by the
underload-magnet, and a contact at or near
the off position of the rheostat-arm for ener-
oizing the underload-magnet.

13. Thecombination with an electric motor,
of a controlling-rheostat, a combined under-
load and overload breaker mechanically inde-
pendent of the rheostat movements, overload
and underload magnets acting on a common
spring-switch arm, the former locking 1t un-
der normal loads and the other 10@1111’10 it
against closure undel no voltage, and means
dependent on the off position of the rheostat-
arm for opening the no-voltage lock.

In witness whereof 1 have hereunto set my
hand this 12th day of November, 1902.
EDGAR F. DUTTON.

Witnesses:
Benyamin B. IIULL,
IIELL‘*{ ORFORD
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