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- zen of the United States, residing at Schenee-

No: 890,718.

'UNITED STATES PATENT OFFICE.

ARTHUR SMITH, OF. SOHENECTADY, NEW YORK, ASSIGNOR TO GENERAL ELECTRIC COM-

PANY, A CORPORATION OF NEW YORK.

' CIROUIT-BREAKER.

To a,Zthom 1t may "bonc'ern.;' | .
- Be 1t known that 1, ARTHUR SMITH, & citi-

~ tady, county of Schenectady, State of New
‘5 York, have invented certain new and useful

" mote from the main . switch. Since In

Improvements in Circuit-Breakers, of which

the following is a specification..

- This 1invention relates to automatic elec-

i

‘tric switches or circuit-breakers, particularly
- to such as are operated by solenoids or simi-

lar devices and are controlled at a noint re-

switches of this type current is usually sup-

- plied to .the actuating solenoid. only long

15

20

30

40

enough to close the main switch, and 1s then
cut off, the main switch may open auto-

‘matically gnd remain open, although the
position of the controlling switch indicates

to the attendant 1t was last moved so as to

‘close the main switch. In large central
-stations, particularly in power-houses for

railways, 1t is customary to control the main
circuits by main switches or circuit-breakers

_of the type above describéd. The control--|

ling switches are usually mounted on a

‘benchboard or .switchboard some distance
-from the main switches, and since, as a rule,
1t 1s impossible to see the main switches

from the benchboard, indicators must be
provided to show the attendant whether or
not the main switch responds to the con-
trolling switch. It is customary to provide

-visual signals to indicate whether the main

switch is open or closed, but when the
35 attendant sees a signal that the main switch
~is open he cannot tell whether it was opened.
intentionally or whether it has opened auto-
- matically. |
automatic circuit-breakers are apt to open

In railway service, where the

as the result of temporary overloads, 1t 1s

- especially desirable that means be provided

to call the attention of the benchboard at-

‘tendant to the fact that a circuit-breaker has

opened automatically, so that he may close

45
| trathe as _possible. :

it with as little delay and interruption to

“The object of this invention is to 'pi'oﬁde

- an-indicating device for switches which 1s

~actuated only when the switch 1s open,
o{

although the last movement of the operating

~ mechanism was for the purpose of closing the
.switch, or, in other words, when the relation

between the switch and its control mechan-
ism is normal; to connect.:a number. of

Specification of Letters Patent.
Application filed April 24, 1906, Sérial No, 313,424,

that when any one of the switches assumes
an abnormal relation to its control niechan-

ismm the indicator will be actua,ted, ‘miore,
specifically, to provide a means, applicable -

to automatic circuit - breakers controlied

from a distance by a control switeh, for actu-
| ating an indicator when the control switch.is
in position to indicate that.it was last moved .
to cause the circuit-breaker to.close, and 1 =

spite of this the circuit-breaker is open;. and
in general to improve the. construction and
operation of devices of this class.+. . .~

My invention will best be ur

L]
i;

Figure 11is a diagram showing the inven-

tion applied to two circuit-breakers, and Fig.
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connection with the accompanying drawings
1n which . o =
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2 isa-detall view of the control SWitdi:Whi‘Ch -_

is used to operate the eircuit-breakers.
~ Each circuit-breaker consists of fixed con-
tacts 1 engaged by a bridging contact 2.

{ The bridging contact is carried upan an actu-
ating lever 3 controiled by means. of an.

. - . » . AR R Y
actuating solenoid 4 energized from the con-

75

trol circuit. A latch 5 is pivoted near the 80

to hold the  circuit-breaker closed.  The

latch 5 is controlled by an overload coil 6

connected in series with the eircuit to be con-
trolled, and also by means of a trip-coil 7
energized from the control circuit. The
armature of the overload coil 6 and that of

trip-coil 7 are connected to the latch 5 i

such a way that when either coil is energized
the latch is moved and releases the actuat-

ing lever 3, thereby permitting the circuit-

breaker to open.. An auxiliary bridging con-

tact 8 is carried on the actuating lever 3 and

engages auxiliary contacts 9 connected to

‘the control circuit.

actuating lever 3 and engagesthe end thereof .
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The circuit-breakers are controlled from

a control circuit havingleads 10 and 11.

The connection between- the;control circuit
‘and the coils’ of the circuit-breakers i1s con-
“trolled by means of control levers 12 which

| are connected to the lead 11 and may be

swung. into engagement with contacts 13

and 14. The actuating solenoids 4 are con-
nected with the contacts 13 by leads. 15, and

with the lead 10 by means of leads 16...- The

trip-coils 7 are connected with.the contacts
14 by means of leads 17 and with the lead
10 by means of the leads 16. On each cir-
cuit-breaker one of the auxiliary contacts 9

55 switches to a common alarm:or indicator so | is connected with the alarm contact 19 by
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| 'meé,ns of a;‘.lea,d 18, the other one of the
- auxiliary contacts being connected with an
~ alarm 21 by me ns of the lead" 20. The

5

“alarm 21 is connected to the lead 10 by means
of the lead 22. | IR

" As shown in Fig. 2 the control lever 12,

mounted upon a pivot 23, has a triangular
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end engaged by a spring-pressed plunger 24.

Projections 25 on the control levér 12 engage

with the contacts 13 and 14 mounted in re-

cesses in the face of the switchboard for the
-purpose of protecting these contacts from
~Injury and to avoi ,
| LWi]th y the operator. The alarm contact 19

and to avoid accidental contact there-

1s mounted on theéwitchboard in such posi-

~ tion that it engages the contro! lever 12
" when the control lever is in the position

‘shown in Fig. 2 assumed by it under the in-
~ fluence of the, spring - pressed plunger 24,
.when released after having been pushed mnto

 engagement with the contact 13. It will be

. 29
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noted that when the control lever 12 1s
pushed down into engagement with the con-

- tact 13 the alarm contact is not in engage-
ment with the control lever and hence at
~ 'this time the alarm circuit 1s broken.

- The operation of this device is as follows:
If it be assumed that the circuit-breaker is

open, the control lever 12 is pressed down

into engagement with the contact 13. Asa

~ result of this movement the circuit through

the dctuating solenoid 4 1s closed, and current
 flows from the lead 11, throughethe control

~ lever 12, contact 13, lead 15, actuating so-

35

lenoid 4, lead 16, to the other lead 10 of the
control circuit. The solenoid is ™ thereby
energized and throws the bridging contact 2
into engagement with the fixed contacts 1;

~ thereupon the latch 5 engages the end of the

40

actuating lever 3 and locks the circuit-
- breaker closed. The control lever 12 1s now
released and springs back to the position

~ shown in Fig. 2 under the influence of the
- spring-pressed plunger 24 and the triangular

45

- 80

surfaces with which this plunger engages.
This movement breaks the circuit through
the actuating solenoid 4 but the circut-
breaker remains closed as the latch 5 has en-
caged the actuating lever 3. The alarm con-
tact 19, however, 1s in engagement with the
control lever 12 and the only break in tie
alarm circuit is at the contacts 9; the con-

trol circuit is therefore in a potent:.l condi-

tion to ring the alarm the moment the cir-

55

cuit-breaker, by opening, bridges the break
point 9 ‘of the alarm circuit. If with the

; P'arts in the position above described an over-
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‘load should come upon the main circuit, the |

overload coil 6 would be energized and pull

the latch 5 out of engagement, with the ac-

tuating lever 3, which would permit the cir-

cuit-breaker to open. When the circuit- |
bréaker.opens the auxiliary bridging contacts

i‘- :i'-JI‘

S comes into engagement with the auxiliary

-
-

contacts 9 and thereby closes the alarm cir-

| cuit.. Curr_ént then.flows from the lead 11,

through the control lever 12, alarm contact
19, lead 18, auxiliary bridging contact &,
contacts 9, and lead 20, to the alarm device

21, and thence to the other lead 10 of the vgo
control circuit by means of the lead 22. As

a result the alarm 21 is sounded and the at-
tendant knows that the circuit-breaker has
opened automatically. On the other hand,
when the circuit-breaker is opened by the 735
attendant, the control lever 12 1s thrown
into engagement with the contact 14, there-
by energizing the trip-coil 7. This moves
the lateh 5 and causes the circuit-breaker to
open and the auxiliary bridging contact 8 en- 80
gages the auxiliary contacts 9. Since the
control lever, however, has been thrown into
engagement with the contact 14 and then
released, it remains in the position shown at =
the right-hand side of Fig. 1 and, as the g5
alarm contact 19 is out of engagement with
the control lever 12 and the alarm circuit 1s
broken at this point, the alarm 1s not sounded!
although the auxiliary bridging contact 8 ha-
closed the alarm circuit at the auxihiary con-
tacts 9 when the switch is opened by means

of the control lever 12. : -

It is evident that with the arrangement
disclosed in Tig. 1 a series of circuit-breakers
may be controlled from a common control 95
civcuit and that these circuit-breakers may
have the alarm circuits all connected to a
common alarm, as'shown at 21, so that if any -
one of the circuit-breakers opéns automatic-
ally the alarm will be sounded. This fea- 100.
ture is of particular value in a laxge central
‘station for railway work where — ny break-
ers are used and where one of the breakers
might open automatically and not be noticed
by the attendant unless some kind "ot an 105
alarin wos sounded. It is furthermore evi-

: dent that, with the arrangement disclosed m
Mg, 1, should all of the circuit-breakers open
automatically at the same time, as often oc-

i eurs in railway service, the alarm will con+ 110

tinue to sound until all of the breakers have
either been closed by the attendant or until
the control levers 12 of those breakers which
are oper havebeen moved out of engagement . -
vaun tie alarm contacts 19. 115
- Itis obvious that many changes and modi-
fications mayv be made in the form in which
{ have embodied my invention, and 1 there-
fore de not wish to be restricted to the exact.
form shown, but desire to cover by the an- 120
nexed claims all changes and modifications
within the spirit and scope of iy invention.
What I elaim as new and desire to secure
by Letters Patent of the United States, 15,—
1. In an electric switch, the combination 125
with operating means for opening and closing
the switeh, of a manually operated controller
for the operating means movable to effect
the opening and the closing of the switch,
| means for normally holding said controller in 130
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either of two positions to indicate its last
effective movement, an alarm, and means
for actuating the alarm when the position of

the switch fails to correspond to the last

effective movement of the contrecller.

2. In an electric switch, the combination

~with operating means for opening and closing

the switch, of a manually operated controller

for said operating means movable to effect

the opening and the closing of the switch,
means for normelly holding said controller in
either of two positions to indicate its last

‘effective movement, an alarm circuit having

a break closed when the controller is in one
of said positions, and means for closing an-
other break in series with the first when the

~position of the switch fails to correspond to

20

the position of the controiler

3. In an electric switch, the combination
with electrical operating means for opening

and closing the switch, of a manually oper-

~.ated controlling device for the circuit of said

operating means comprising fixed contacts, a

- movable controller codperating therewith

. the fi
‘contact last engaged by it, an alarm contact

and yi
ed contacts in g position adjacent the

eldingly beld out of engagement with |

engaged by the controller only in one of said
positions, an alarm eireuit connected to said
controiler and to said alarm contact, and s
break in sald alarm circuit clossd when the
position ot the switch fais to correspond o
the position of the controlier. -

4. 'The combination with a plurality of
electric switches and operating means for
opening and closing each switch, of & manu-
aily operated controller for cach operating
means movable to effect the opening and

closing of the switch, means for normally

holding each controller in either of two posi-
tions to indicate its last effective movement,

an electric circuit having a plurality of sets

of breaks in parallel, each set consisting of
breaks m series, means for closing one set of
breaks when the position of any switch fails
to correspond to the last effective movement
or 1ts controller, and an mmdicator actuated
by the closing of said circuit. |

o
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40

.

In witness whereof, I have hereunto set my

hand this 19th day of Avpril, 1506
o ARTHUR SMITH.
Witnesses:

BenjamiNn B. Huiz,

HELEN ORFORD.
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