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ELECTRICAL AND MANUFACTURING COMPANY, A CORPORATION OF NEW JERSEY.

CIRCUIT-BREAKING MECHANISM,

963,476,

Specification of Letters Patent.,

Patented July 5, 1910.

Application filed March 1, 1905. Serial No. 247,914,

10 all whom 4t may concern.: - -
) ST \ . |
e 1t known that I, Wirnras M. Scorr, a
citizen of the United States, residing in the
city and county of Philadelphia and State of
Pennsylvania, have invented a new and use-

tul Circuit-Breaking Mechanism, of which'

- - t:j L L
the following 1s a specification.

My invention relates to apparatus for con-
trolling or breaking circuits carrying cur-
rents of large volume such as are employed
i electric lighting, electric power transmis-
sion, and the like. _ '

My mvention resides in circuit breaking
mechanism involving a plurality of inter-
connected circuit breakers, disposed prefer-
ably one vertically above another so as to
economize space laterally .upon a switch
board or the like. |

My invention resides also in interconnect-
ed circult breakers so disposed that the re-
sponse of one to certaln circuit conditions
will result in the tripping of another or
others, and in the additional feature that

one of a plurality of interconnected circuit

breakers may respond to one kind or degree
of circuit condition, while another may re-
spond to another kind or degree of circuit

- condition. - .
My invention resides also in a plurality

of mterconnected circuit breakers whose trip-

ping and operating mechanisms are so dis-
~posed that 1t shall be impossible to fully

close the cireuit breakers during the continu-
ance of any one of a plurality of predeter-

‘mined circuit conditions.

My invention resides in other features of
arrangement and construction hereinafter
described and pointed out in the claims.

[For an illustration of one of the numerous
forms my invention may take, reference is

to be had to the accompanying drawings, n

which . — | |
Figure 1 15 a side clevational view of two
interconnected circuit breakers. T e, 1% 18 2
plan view of the lever 68 and its attach-
ments. Fig. 17 is a side elevation of the lever
68 and its attachments. Tig. 1¢is a side cle-
vation of the lever 67. Tig. 1?1is a side eleva-
tion of the latch ¢4, Tig. 1° iy a side eleva-
tion of the lever 75 and its attachments. Fig.

-1t 1s a plan view of the lever 75 and its at-

o8&

‘of the apparatus shown in Fig. 1.
a diagrammatic view of cireuil arrangements.,

tachments. Fig. 2 is a front elevational view

Fig. 3 ix
b- ]

Referring to Figs. 1 and 2 of (he deaw-

ngs, 1 represents a base of Insulating- ma-

terial, such as slate or marble and may be a

portion of a switch board. 2 and 3 are
switch terminal blocks or contact terminals
consisting preferably of masses of copper
secured. to the front of the switch board or
base 1 by means of bolts 4 and 5 respectively
which serve also as means for conducting
current to or from such terminal blocks. €
15 a laminated bridging member adapted to
conductively connect the terminals 2 and 3
by engaging them upon their front faces.
7 1s an arm pivoted to the frame S at 9 and
supports the laminated bridging member 6,
though insulated from it. 10 is a link piv-
oted to the arm T at 11, and at 12 to the
lever 13 pivoted at 14 in the frame 8. The
Imk 10 and the lever 13 constitute a tooale

| Tor cramping the laminated bridging niem-

ber 6 Into firm engagement with the ter-
minals 2 and 3. When in the circuit closine
position, as shown in Fig. 1, the togale falls
shghtly short of being fully extended. 153
15 an extension of the lever 13 and carries at
its lower extremity a roller 16 pivoted at 17.
18 1s a latch pivoted to the frame 8§ at 19 and
adapted to engage the roller 16 to lock the
switch in the position shown in Fio. 1. The
latch 18 terminates to the left of the pivot
19 1 the jaw 18” embracing the pin 18"/ se-
cured to the frame 8 and adapted to limit
the travel of the latch 18. 20 is a lever
pivoted at 19 independently of the latch 18
and carries at its outer end the screw 20
acdapted to strike the top of the latch 18.

60

6o

-1
Gt

30

90

The lever 20 extends into the path of travel -

ot the member 20* pivoted to the frame 8 at
21.  An extension 20" of the member 20
carries the iron armatuve 22 codperating
with the pole pieces 28 formed on a mass of
iron held between the base 1 and the re-
cessed terminal 3 and embracing the ter-
minal 3, and thus constituting an electro-
magnet responsive ‘to the current flowing
froni“one terminal to the other through the
bridging member 6. Supported by but in-

sulated from the arm 7 and from the lam-

inated bridging member 6 are the movable
metallic and carbon “shunt contacts 24 and
20 respectively, which are in permarient elec-
trical communieation with the lower contuct
block 8. The metallic shunt contact 24 on-
gages the metallic member 26 supported
upon or 1 clectrieal communication with
the upper terminal block 2, and the movable
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shunt carbon 25, pivoted at 27, contacts with |

the stationary:shunt carbon 28, pivoted at 29
to .a bracket supported upon and 1n elec-
trical communication with the upper main
contact 2, 1n the manner well understood 1n
this art.

“The apparatus’ thus far: described consti- '_
tutes an automatic magnetic circuit breaker

which, upon the flow of a predetermined
value of current through

such current. When the current strength
reaches sueh predetermined. value the arma-
ture 922 is attracted by the poles 23, causing
the member 20 to move upwardly and str 1ke

upon. the under side of the lever 20, which in

turn, through the screw 20, strikes upon the
1rpper side of the latch 18, thus releasing the

member 15. When this 'trlppmg mechanism

is operated, the toggle 10, 13 collapses under
the influence of the res:tllency of the lami-
nated bridging member 6, the springs 30 and
31 (under tension).and grawty, thus caus-

g the Jaminated bridging member 6 to
rotate about the pivot 9 away from the main

terminals 2 and 8. Immediately after the
laminated bridging member has separated
from contact blocks 2 and .3, the metallic
shunt contact 24 separates from its.compan-

ion. terminal 26, and finally the carbon 23
separates from the carbon 28 where the final
break occurs in the manner well understood
in thisart.. Thespring 30 is connected at 32

‘to the arm 7,and at38 toan ear on the frame

8. Smmilarly the spring 31 is connected at
one end at 33 and at the other end at 34 to

the toggle lever 13. When the circuit breaker |

~ has completed its opening movement the
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boss 85 on the arm 7 rests upon the lug 36
upon the lever. 13.
_ Directly ‘below the circuit - brealker ]ust
described is mounted a second circuit breaker
upon the base or switch board 1. In this
lower circuit breaker 87 and 38 are the two
main contact terminals secured to the base
1, and in practically vertical alinement with
the blocks 2 and 8 of the upper switch. ~The
bolt 39 secures the contact terminal 87 and
serves also as means for electrical commu-
nication with the terminal block 87. =
40 is a laminated bridging member, simi-
lar to bridging member 6, and is addpted
to conductively bridge the. terminal blocks
37 and 38. The ]dmmated meniber 40 1s
supported by and insulated from the arm
pivoted to the frame 42 at 43,

44 is a link pivoted to the arm. 41 at 45,
and at 46 to the lever 47 pivoted to the frame
42 at 48. The link 44 and the lever 47 consti-

tute a toggle for cramping the bridging

member 40 into firm engarrement WJth the
terminal blocks 87 and 38.. o

At 49 and 50 are shown spiral spfmfrs un-.

- der tension, the spring 49 being secured af

65 51 to the arm 41; and at its ofher end at 52 |

the lammated.
bridging member. 6, is caused to interrupt

59, as v1ewed in If1g. 1.

963,474

to an ear on the frame 42. The spring 50 is

secured at 1ts one end at 52 and at its-other

end at 53 to the toggle-lever 47. 'The toggle
lever 47 has the extension 54 carrying the

roller 55 pivoted at 56, and the roller 57

prvoted at 58.

59 is a latch pivoted at 60 to the OPBI‘-‘
ator’s handle or lever or actuator 61, and

adapted to engage the roller 55 to lock the

,opemtor s handle 61 to the member 54. The
operator’s handle or actuator 61 is pivoted
to. the frame 42 at 48 concentric with and

mdependently of the member 54.

62 is a web in the handle 61 tluouuh
which extends the adjusting screw (3 for
limiting the clockwise rotation of the. latch
A spring holds
latch 59 against the st0p 63.

64 is a lateh pivoted to the frame 42 at

65 and adapted to engage the r011e1 ’17 to.

lock the membel 54 to the base 1n circuit
closing position, as shown in Fig. 1.

The latch 64 termmates to the left of
the pivot 65 in a jaw embracing the pin 66

in the frame 42 for limiting the travel of

the la,tch 64..

67 is a lever pivoted at 65 independently

from the latch 64 and terminates to the left
of the pivot 65 in a jaw similar to that of

latch 64 and.is also llmlted in its motion by

the pin 66.
68 is a lever plvoted at 65 inde endently

from the latch 64 and the lever 67 and ter-

minates at its outer end in the transversely
extending piece 69. 'This piece 69 has the
two inclined surfaces ¢ amd A.

69" 1s a member pwoted at ¢ upon the

actuator 61 and 1s limited in 1ts c]oelm Ise

rotation about such pivot by the pin o also
carried by the actuator 61. Upon a slight
reversed movement of the actuator 61, “The
lower end of the member 69’ rides up upon

the surface ¢ thus rotating the lever 68 in

a clockwise direction and actuating the
latches 18, 59 and 64, with resultant open-
ing of. both circuit breakers. Upon the de-
pression of the actuator 61 however, the
member 69’ rides over the inclined surface /
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without effecting any result, and when the

parts have assumed full circuit closing po-
sition the member 69’ has attained ﬂ]l% ver-
tical position as shown 1n I'ig. 1P, - Secured
to the lever 68 1s the transversely extending
member 687 which extends ACrOsS above the

lever 67 and the latch 64, and is provided

with adjustable ‘screws for striking: upon

r sides of the latch 64 and the lever

trm el of the member 70 woted to the frame

42 at*71 and having the upward extension
T2 carrying the iron armature 78, coSperat- -

mg with the poles T4 of a mass of iron held
between the base
mnetltute a1l ele(,tro m'*t,trnet

When the current threu*rh the bridging
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]’E‘Iﬁe tail. of lever 68 is in the path of

125

1 and the termma,l 38 to'_"

130



W

1.0

15

20

663,476

member. 40 reaches a predetermined value,
the armature 73 is attracted toward the
poles 74, causing the member 70 to strike
the under side of the tail of lever 68, causing
such lever to rotate in a clockwise direction
upon the pivot 65. During this rotation of
the lever 68 the transversely extending
member 68" causés the. screws carried there-
by to strike the upper sides of the latch 64
and the lever 67. . This causes the latch 64 to
release the roller 57, thereby. releasing the
member 54 and permitting the toggle 44, 47
to collapse and cause the laminated bridg-
ing member 40 to separate from the main
terminals 37 and 38.  Practically simulta-
neously with, or slightly after, the release of
the member 54 from latch 64, the lever 67
strikes the tail of the latch 59, causing such
latch to rotate in a counter clockwise direc-
tion about its pivot 60, thus disconnccting
the actuator or operator’s handle 61 from

~ the member 54. o
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Soon after the laminated member. 40 has

separated from: the stationary contact ter-
minals, the movable metallic shunt contact
40" separates from the stationary metallic
shunt contact 40”” which is a downward ex-
tension from the main terminal block 37.
The contact 40" is in electrical communica-
tion with the bridging member 40 and ter-
minates 1n the contact a codperating with
the resilient or plunger contact b secured
upon the base 1. These contacts ¢ and b
control the circuit of - the shunt windings
89" and 907, hereinafter described, and as
shown 1n Fig, 3. |

In electrical communication with the

lower contact terminal 38, and supported by
but mmsulated from the pivoted arm 41, is
the movable shunt carbon contact ¢ which
cooperates with the stationary shunt carbon
contact d, pivoted at e to a bracket sccured
to and 1n electrical communication with the
ipper terminal block 37. A spring f tends
to keep the carbon ¢ in its lowest position.
1he carbons ¢ and d overlap each other to
a considerable extent, and to a greater ex-
tent than the carbons 25 and 28 of the upper
cireuit breaker, for the purposes herein-
after pointed out. _

75 1s a lever pivoted at 65 and secured to

the lever 68. T'o the outer extension of the |

lever 75 1s pivoted the vertically extending
rod 76 which 1s pivoted at its upper end at
77" to the crank member 77 secured to the
lever 20 and movable about the pivot 19.
The upper end of the rod 76 is sérew thread-
ed to receive the nuts 78 and 79 which deter-
mine the position of the connecting member
§0. The connecting member 80 is insulated
from the rod 76. Similarly the vertically
extending rod 81 is pivoted at its lower end
at 81" to the member 54 and at its upper
end 1s pivoted to the member 15 at 82.

83 1s a connector between the pivot 82 | from the member 54, Or if an excessive

and the rod 81 and is insulated from the rod
81. .The nuts 84 and 85, engaging screw

threads upon the upper end of the rod 81,

serve. to adjust the distance between the

| pivots 817 and 82.

86 1s an armature secured to the core 87
which extends through the series winding

- 88. . The armature 86 and core 87 are rota-

table about the axis of the core 87.

59 and 90 are transversely extending coves
surrounded by the shunt windings 89 and
90" respectively, and between: these cores

the armature 86 is adapted to play.

‘91 1s an extension secured -upon the arma-
ture 86 and serves to strike the lever 75 upon
the occurrence of reversed current or re-
versed energy flow. The one terminal of

the series coil 88 connects with the contact

Y2 secured to the front of the base or switch
board 1 by means of the bolt 93 which serves

‘also for electrical communication with con-

tact 92. The other end of the series coil 88
1s connected to the lower end of the main
terminal block 88.

From the foregoing description it is ap-

parent that a plurality of narrow edgewise

type circuit breakers are arranged one ver-
tically above the other, that is, in practically
vertical alinement, upon 2 switeh board, as
15 evident from an inspection of Fig, £.

As seen in ¥ig. 3, a circuit breaker is con-
nected in each side or conductor of a circuit,
the two circuit breakers being interconnect-
ed 1n a pair as shown in Figs. 1 and 2. Tf
an abnormal electrical condition obtains in
either side or conductor of a circuit, both
circuit breakers are tripped with the result-
ant opening of both sides or conductors of a
circutt. Iurthermore upon attempted clo-
sure durimng the continuance or existence of
abnormal electrical conditions, both circuit
breakers again spring to open circuit posi-
tion. _ |

The operation of the circuit breaking
mechanism 1s as follows:—Assuming the
parts in the position shown in Fig. 1, upon
the occurrence of an excessive flow of cur-
rent through the bridging member 6, the
armature 22 1s attracted with resultant re-
lease of the roller 16 from the lateh 18, as
heretotore described.  Since the vertieally
extending rod 76 is connected with the lever
20 through the erank member 77, the attrac-
tion of the armature 22 causes. in addition
to the actuation of the latch 18, the actua-
tion of the rod 76 in a downward direction.
This results in the transmission of a force

or blow through the member 75 to the lever
68 of the lower circuit breaker.

he lever
63 then, through the screws carried by the
transversely extending member 68’, actuates
the Iatch 64 to release the member 54, and
the lever 67, which in turn actuates the latch
59 to disconnect the operating handle 61

a8
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current flows thrc.-ugh the bridging member
40 of the lower circuit breaker, the armature
73 is attracted and delivers a blow to the

lever 68, resulting in the actuation of latches

59 and 64 as described. Simultaneously
however, the vertically extending rod 76 1s
actudted and' there is transmitted a force
or blow to the latch 18 to release the mem-
ber 15 of the upper circuit breaker. Or
should there occur a reversal of current or
energy flow, the armature 86 rotates in a
counter clockwme direction as viewed 1n
Ifig. 1, ca,usmg the member 91 to strike the
lever 75 with resultant actuation of latches
59 and 64 and a simultancous actuation of
the latch 18 of the upper circuit breaker,
thus again causing both circuit breakers to
fiy to open circuit position.

It will be observed that the tripping
mechanism connecting member or rod 76 is
so connected, diSposed and arranged that
the weight of the rod 76 need not be over-
come or lifted by any of the tripping mag-
nets. On the contrary, the arrangement 1s

such that the weight of the rod 76 exerts a

force in such direction as to make the trip--

ping more sensitive and easy.
Assuming the parts to be in the open eir-

cult p051t10n the operating handle 61 is

disconnected {rom the member 54 and ob-
viously also from the member 15. To close
the circuit breakers the actuator or opera-
tor’s handle 61 1s raised until the latch 59
engages the roller 55 in the member 54.
Then by depressing the actuator 61 the
members 15 and 54 are simultaneously op-
erated with resultant extension of the tog-
oles 10, 13, and 44, 47, thus bringing the
j)‘lrt% into circnit clogmﬂ position, and when
full eircuit position 1s 1mdled the latch 18
engages the reller 16 to lock the upper cir-
cunit breaker, and similarly the Jatch 64 en-
oages the roller 57 to lock the lower circuit
breaker. 1f, however, during the closing
movement, abnmmal ‘electrical conditions
obtain,

clnqure of circuit, as by the 'movable car-
bhons of each circuit breaker tOUChIHﬂ‘ their
companion stationary carbons, the latch 59

- will be actuated by any one of the three

B4 oand 15.

tripping maghets, with resultant discon-
nection of the actuator 61 from the members
The circuit breakers will then
again fly to open position. An operator 18
therefme robbed of control of the circuit
breakers 1f abnormal conditions obtain, and

. he 1s powerless to close the circuit or hold it

60

6o

closed during the continuance of such ab-
normal electrical conditions, .
Since one circult breaker i1s located di-
rectly below the other and since the arce
formed at the final sepa aration of the car-
bons tends to rise vertically, the carbons of

the two circuit breakers are so disposed that

such 28 reversed current or energy
flow, m excessive current flow, at the mltlal

963,476

the carbon pieces 25 and 28 of the upper
circuit breaker shall separate after the sepa-
ration of all the metallic parts of the upper
circuit breaker and of the lower circuit
breaker, but before the final separation of
the carbon shunt contact pieces ¢ and & of
the lower circuit breaker. The result is
that the principal arcing takes place at the
carbons of the upper circuit breaker thus
reducing the liability of injury to the parts
of the upper circuit breaker immediately
above tl'e carbons of the lower circuit
breaker. The upper circuit breaker 1s tur-

ther shielded in this respect from the fact'

that the carbons of the lower circuit breaker
overlap each other greatly so that the fimal

break occurs at a cons:tderable distance 1n

front of the switch board, and at a safe dlS-

70

75

80

tance away from the parts of the upper cir-

cuit breaker.
While the circuit breakers herein shown
and described are of the “laminated” type

-1t 1s to be understood that they may be of

85

any other suitable type, such as the “' knife

‘blade ” type.

Though the bridging members o the cir-

cuit breakers shown in Fig. 1 are connected

1n series with each other in the same elec-
tric circuit, (see Fig. 3), 1t is to be under-
stood that the blldgmcr membper 6 may con-
trol a circuit separate and independent from

the circuit controlled by the brldcrmg mem-
ber 40. |

What I claim 1s:— - -

1. In combination, a plurality of inter-
connected electric switches disposed one ver-
tically above the other and each compris-
ing a main movable contact member and
shunt contacts, the shunt contacts being
adapted to sepamte after the main contact
and the shunt contacts of the several
switches being so disposed that the shunt
contacts of an upper switch separate before

“those of a lower switch.

9. In combination, a plurality of electric

90

0o

100

105

switches, each comprising main and shunt

contacts located in vertical alinement, the
switches being arranged one above the other
and the shunt contacts of an upper switch
being arranged to open betore the shunt con-
tacts of a lower switch.

3. In combination, a plurality of electric
switches. each mmpu&mrr main and shunt
contacts arranged in substantial vertical
alinement, and the main and shunt contacts

115

120

of all switches arranged in substantial ver-

tical alinement, the shunt contacts of an up-
per switch adapted to open before the hunt
contacts of a lower sw itch.

4. Tn combination, a plurality of electric
switches disposed one above the other and
each comprising a main movable contact
member and shunt contacts, the shunt con-
tucts being adapted to C_;epamte after the
malin (,ontact and the shunt contacts of the

125
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several switches being so disposed that the
shunt contacts of an upper switch separate
after the main contact of a lower switch.

o. In combination, a plurality of electric

switches disposed one above the other each-

comprising a main movable contact member
and shunt contacts, the shunt contacts being
adapted to separate after the main contacts,
and the shunt contacts of the several
switches being so disposed that the shunt
contacts. of an upper switch separate after
the main contacts of a lower switch but be-
tore the shunt contacts of a lower switch.

6. In combination, a plurality of electric

switches disposed one above the other each
COmprising a main movable contact member
and shunt contacts, a member connecting

the movable contact members of the several

switches, and the shunt contacts of the sev-
eral switches being so disposed that the
shunt contacts of an upper switch separate
betore those of a lower switch.

(. In combmation, a plurality of electric

switches disposed one above the other each
comprising a main movable contact member
and shunt contacts, a member connecting
the movable contact members of the several
switches and the shunt contacts of the sev-
eral switches being so disposed that the

shunt contacts of an upper switch separate
atter the mam contacts of a lower switeh -

but before the shunt contacts of a lower
switch. ' ' .

8. In combination, a plurality of electric
switches disposed one above the other and

O

and means for locking the same in normal
position, means common to all the switches
for simultaneously tripping the same, and
electro-responsive means for operating said
common tripping means, sald common trip-
ping means being so disposed that its weight
exerts a force in a direction to assist said
electro-responsive means. o

9. In combination, a plurality of electric
switches, each switch comprising a movable
contact member and a latch for locking the
same 1n normal position, a member for actu-
ating the latches of all the switches, and
electro-responsive means for actuating said
member, said member being so disposed that
its weight exerts a force in a direction to
assist sald electro-responsive means. |

- each comprising a movable contact member

40

o0

10. In combination, a plurality of elec-

tric switches disposed one above the other,
each switch comprising a movable contact
member and a latch for restraining the same
10 normal- position, a pivoted lalch actuator
in each switch, and a member uniting the
latch actuators of all the switches, said

99

60

nmember being connected to said latch actu-

ators 1 such position that its weight exerts

a force i a direction to assist in actuating
sald latches. .
In testimony whereof I hereunto affix my
signature this 28th day of February, 1905.
WILLIAM M. SCOTT.
Witnesses: ' '
Eprta N. Bann,

Avice S. Marsw.
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