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To all whom it may concern,:
Be 1t known that I, Caaries D. Knrtewr,
a citizen of the United States, residing at
Schenectady, county of Schenectady, State
of New York, have invented certain new
anc useful Improvements in Starting De-
vices for Klectrie Motors, of which the fol-
lowing is a specification. -
- This invention relates to means for con-
trolling electric motor circuits and has for
1ts object the provision of a device of this
character in which the main armature cir-
cult 1s automatically opened by means ex-
ternal to the controlling device itself, pro-
vision being made whereby the controlling

clement cannot be operated until the cireuit

15 closed through the external means.

My invention relates more specifically to
controlling devices of the type used in start-
g electric motors. In this type of appa-
ratus, the controlling arm 1s ordinarily
spring-pressed to the “off 7 or starting posi-
tion and is held in the “on” or running po-
sition by a no-voltage release magnet.
Upon failure of voltage, the arm returns to
the “ofl ” position and the main circuit is
broken on the rheostatic contacts. “The
breaking of the cireuit on the contact studs
18 objectionable in many instances, espe-
cially when the current is heavy, since the
contacts are thereby burned and must be re-
placed. S

In carrying out my invention I provide in
connection with the ordinary starting rheo-
stat having a spring-pressed econtrolling
arm and a no-voltage release magnet, a cir-
cuit breaker arrapged to open the main cir-
cult before the arm reaches the “ off” posi-
tion. I also provide means for preventing
the closing of the motor circuit when un-
protected by the starting resistance. To do
this, means are provided whereby the con-
trolling -arm cannot be moved from the
starting position until the external eireuit
opening means has been operated to close the
circuit. o |

In the accompanying drawings I have
shown a starting panel equipped with my
1nvention.

In the drawings, Figure 1 is a front ele-
vation of the device; I'ig. 2 is-a cide eleva-
tion of a portion thereof, certain parts be-
ing in section; and Fig. 3 is a diagram of
the circuits. -

-
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tact 24 and shunt contacts 25 and 26.

weferring to the drawings, 10 represents 5
an 1nsulating base of slate or soapstone
having mounted thereon a motor- starting
mechanism of the usual type and an auto-
matic eircuit breaker adjacent thereto which
may also be of standard construction ex-
cept as to details. The starting mechanism
comprises a plurality of starting contact
segmients 11 arranged in an are of a cirele
and forming the terminals of a starting re-
sistance 12, A controlling arm 13 pivoted.
at 14 1s arranged to engages the contact seg-
nents to vary the resistance and is biased to
the starting position by means of a spring
15. A no-voltage release magnet 16 is ar-
ranged to retain the controlling arm in the
running position as shown in Fig. 1, and
the controlling arm is provided with a
bridging contact 17 for closing the armature
circuit so as to short circuit the controlling
arm when the latter is held by the retaining
magnet. The automatic circuit breaker 1s
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65

70

79

preferably of standard construction.

The particular circuit breaker which I
have shown is of the general type described
and claimed in the patent to E. M. Hewlett,
No. 840,848, although, of course, any other
suttable circuit breaker will serve the pur-
pose.  The rheostat and the cirenit breaker

80

- are so located on the base with reference to.

each other that they can be conveniently in-
terlocked so that means can be provided
whereby the arm of the rheostat will trip
the circuit breaker. In order to bring about
the tripping operation I provide a bell crank
lever having a long arm 18 and a short arm
19 pivoted at 20. The long arm of the lever
1s normally in the path of the rheostat arn

90

‘and the short arm engages a finger 21 mount-

ed on the pivot 22, to which the circuit
breaker latch 23 is secured. The iever being
normally 1n the position shown in full lines
in Fig. 1 when the rheostat arm 138 is moved
to the starting position, it engages the long
arm of the lever and forces it to the position
shown 1n dotted lines. This causes the short

3o
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| arm 19 to engage the finger 21 which moves

the latch 23 against a spring tension out of
engagement with the circuit breaker. The
circuit breaker thereupon opens, breaking
the motor circuit at the main laminated con-
S0
long as the rheostat lever is left in thisstart-
Ing position, the circuit breaker cannot be

105
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latched closed but as it is moved toward the
running position, the bell crank lever re-
leases the circuit breaker latch so that its
spring will cause it to engage the circuit
breaker handle, and retain it closed.

 In order to prevent the closing of the mo-
~ tor circuit without any protective resistance

15

m the circuit, I provide an interlocking

. .mechanism so that it is impossible to move
10

the controlling arm until the circuit breaker

is closed.. I have accomplished this result

in the present instance by providing a pin
o7 mounted in a bar 28 beneath the rheostat

base and prevent movement of the control-

ling arm. The bar 28 is pivoted at 29 and

“means of a spring 30.
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its free end 1s spring-pressed inward by
This bar also carries
a pin 81 near its free end, which is engaged
by the movable element of the circuit
breaker. As shown in the drawings this pin

is engaged by the yoke 32 which secures the |

main contact 24, and the arrangement 1s

such that when the circuit breaker is closed

the yoke 32 forces the pin 31 and bar 28 out-
ward. This movement of the bar moves the
stop pin 27 outward so that it no longer op-
erates as a stop to the arm 13. The circuit
breaker then being
arm may be moved to Tunning position
where it 1s held by the retaining magnet. In

'Fig. 1 the parts are so arranged that the con-

trolling arm 13 may be moved over the first
three contact segments before reaching the
stop pin 27. The movement of the con-
tactor over these segments, however, does
not affect the circuit since they are all con-
nected together and as a whole constitute
the first starting step, there being no dead
or open-circuiting segment. The arrange-
ment of the circuits is clearly illustrated in

Fig. 8. Current passes from the line L
‘through the motor armature A across the

circuit breaker contacts 24 through the over-
load trip coil of the circuit breaker 33 thence
to the controlling arm 13, starting resistance
12 and back to line at I”. When the rheo-
stat is in running position, the bridging con-
tact 17 short circuits the resistance across
the-contacts 34. The retaining magnet 16 1s

- preferably connected across the line as

bo

60

- shown.

To start the motor, the circuit breaker

must first be closed so as to remove the stop

pin 27 from the path of the controlling arm.
This being done, the arm may be moved to
running position in the usual way. Upon
failure of voltage the controlling arm will
return to the starting position and as 1t
does so it will engage the arm 18 and trip

the circuit breaker, thereby opening the

 main circuit on’the circuit breaker contacts

6o

instead of on the contact segments of the
rheostat. - Upon overload the_ circuit will,

of course, be opened upon the circuit breaker |

918,512

contacts in the usual way. The pin 27 1s
provided with a beveled head so that in case
the circuit breaker opens first so as to project
the pin up through the base, the controlling

beveled portion and forcing it downward.

1ea] t | by the closing of the
base, so as to project up through the slate |

closed, the controlling

It will thus be seen that 1 have provided

| a very convenient and efficient interlocking

‘mechanism between the rheostat and circuit
“breaker, which protects the segments of the

motor against the rush of current occasioned

protecting resistance. It should -be under-
stood, of course, that the particular con-

| struction which I have shown and described

1s for purposes of illustration merely, since
‘many modifications thereof will suggest
themselves to those skilled in the art whach
do not depart from the spirit of my 1n-
vention, the scope of which is set forth in
the annexed claims.
- What I claim as new. and desire to secure
by Letters Patent of the United States, is,—
1. The combination with a starting rheo-
stat having a spring-returned arm and a
no-voltage magnet for retaining the same in
running position, of an automatic circult
breaker in circuit with said arm, means for
preventing the movement of said arm from
the starting position while said circuit
breaker is open and means for automatically

is moved towards starting position.
stat having a spring-returned arm and a

running position, of an automatic circuit
Lbreaker in circuit with said arm, means
whereby said circuit breaker is tripped as
the arm returns to starting position, and
means for preventing the movement of the
arm toward running position while the cir-
cuit breaker is open. - _
'3. The combination with a starting rheo-
stat having a spring-returned arm and a
no-voltage magnet for retaining the same in
running position, of an automatic magnetic
circuit breaker in circuit with the arm, means
whereby said breaker is tripped as the arm
returns to starting position, and means ior
preventing the movement of the arm toward
running position while the circuit breaker
1S open. | o

troller
release features, of an automatic overload
circuit breaker arranged to be tripped as the
controlling element moves towards starting
position, and means for preventing the
movement of the controlling element to-
wards--running position when the circuit
breaker 1s open. | o
5. The combination with a starting rheo-
stat having a spring-returned arm and a

arm will pass over the pin by engaging the

rheostat and at the same time protects the

circuit- without the

9. The combination with a starting i:heo-*'_

4" The combination with a circuit con--
provided. with automatic no-voltage

70
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opening said circuit-breaker when the arm

100

no-voltage magnet for retaining the same 1n -
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no-voitage magnet for retaining the same in | said stop and allows the arm to he moved
running position, of an automatic circuit | to running position. _ 10
breaker, imeans whereby said breaker is| In witness whereof, I have hereunto set
tripped as the controlling:element moves to- my hand this 25th day of January, 1907.

5 ward starting position, a stop normally in the CHARLES D. KNIGHT.
path of the controlling arm when the latter | Witnesses: .
18 11 the starting position, and means where- - BEnyamin B. Humi,
by the closing of the circuit breaker removes Hrerexn Ogrrorp.
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