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57 ABSTRACT 
A molded-case circuit breaker is provided with a sepa 
rate compartment containing an auxiliary switch. The 
switch may be constructed and arranged to be in an 
open condition when the circuit breaker is ON, and 
connected in series with a remote warning device acti 
vated upon tripping of the circuit breaker and closing 
of the switch, or it may be constructed and arranged 
to be in a closed condition when the circuit breaker is 
ON, and connected in series with a remotely energiz 
able shunt trip coil provided in the separate compart 
ment and deenergized upon tripping of the circuit 
breaker and opening of the switch. 

5 Claims, 11 Drawing Figures 
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1. 

AUXLIARY SWITCH FOR MOLDED-CASE 
CIRCUIT BREAKER 

This invention relates to an auxiliary switch for a 
molded-case circuit breaker. In the preferred embodi 
ment, the switch is closed when the circuit breaker is 
ON, is connected in series with a shunt trip coil, and is 
opened upon tripping of the circuit breaker. If tripping 
of the circuit breaker is the result of persistent condi 
tions which would cause continuous energization of the 
shunt trip coil, the opening of the auxiliary switch 
would prevent the coil from burning out. In a modified 
version, the switch is open when the circuit breaker is 

10 

ON, is connected in series with a remote warning de 
vice, and is closed upon tripping of the circuit breaker. 

A principal object of the invention is to provide an 
auxiliary switch as protection means for a shunt trip 
coil of a molded-case circuit breaker. 
Other objects and advantages will become apparent 

when the following specification is considered along 
with the accompanying drawings in which: 
FIG. 1 is an end elevational view of a single-pole 

molded-case electric circuit breaker constructed in ac 
cordance with the invention and including a separate 
compartment for auxiliary devices; 
FIG. 2 is a sectional view taken generally along the 

line 2-2 of FIG. 1 and showing a circuit breaker mech 
anism in an ON condition; 

FIG. 3 is a sectional view taken generally along the 
line 3-3 of FIG. 1 and showing a partition wall be 
tween compartments; 
FIG. 4 is a sectional view taken generally along the 

line-4-4 of FIG. 1 and showing auxiliary devices in the 
separate compartment; 
FIG. 5 is a fragmentary perspective view of portions 

of an auxiliary switch of FIG. 4, taken generally in the 
direction of arrows 5-5, 
FIG. 6 is a fragmentary sectional view taken gener 

ally along the line 6-6 of FIG. 4 and showing an end 
portion of a shunt trip coil and an actuating core mem 
ber; 
FIG. 7 is a perspective view, with portions broken 

away, of certain parts of FIG. 6; 
FIG. 8 is a front view of a modified single-pole mold 

ed-case electric circuit breaker constructed in accor 
dance with the invention and including a separate com 
partment for auxiliary devices; 
FIG. 9 is a sectional view taken along the line 9-9 

of FIG. 8 and showing auxiliary devices in the separate 
compartment, 
FIG. 10 is a fragmentary sectional view showing a 

modification of the auxiliary switch of FIG. 4; and 
FIG. 11 is a fragmentary perspective view of portions 

of the auxiliary switch of FIG. 10. 
In accordance with the invention and as shown in 

FIG. 1, a casing portion 20 forms a separate compart 
ment for auxiliary devices and a casing portion 22 
houses a single-pole circuit breaker having a mecha 
nism similar to that shown in U.S. Pat. No. 2,902,560, 
to which reference may be had for a more complete de 
scription. The present invention is not confined to sin 
gle pole circuit breakers but may also be incorporated 
in multi-pole molded-case electric circuit breakers 
such as disclosed in U.S. Pat. No. 2,889,428. 
The circuit breaker mechanism of the casing portion 

22 is shown in FIG. 2 and includes a plug-in type line 
terminal member 28 having a stationary contact 29 Se 
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2 
cured to an inner end portion thereof, a pivotally 
mounted reciprocable operating handle 30, a movable 
contact arm 32 pivotally mounted adjacent one end in 
a pair of spaced depending leg portions of the handle 
30 and having a movable contact 33 adjacent the other 
end, a releasably latchable trip lever 34 pivotally 
mounted on a pin portion 35 of the casing portion 22, 
a tension spring 36 connected adjacent one end to the 
contact arm 32 and adjacent the other end to the trip 
lever 34, a load terminal strap 38 provided with a 
clamping screw 39, a bi-metallic strip 40 attached adja 
cent one end to an inner end of the strap 38 and having 
a generally U-shaped magnetizable core 42 secured to 
its other end portion, a braided conductor 44 having 
one end portion secured between the bi-metallic strip 
40 and the core 42 and its other end portion secured 
to the contact arm 32, an armature member 46 pivot 
ally mounted on the core 42 and releasably latching the 
trip lever 34, a compression spring 48 biasing the arma 
ture 46 away from the core 42, a generally U-shaped 
ambient temperature compensating bimetallic member 
50 having one leg portion secured to the armature 46 
and its other leg portion loosely overlapping the core 
42, a calibrating screw 52 for resiliently deforming the 
terminal strap 38 to vary the amount of latching en 
gagement between the trip lever 34 and the armature 
46, a mounting clip 54 opposite the line terminal 28, a 
stack 56 of arc suppressing plates adjacent the contacts 
29 and 33, an arc shield 58 of insulating material 
hooked to the movable contact arm 32, a pin 60 carried 
by the trip lever 34 and cooperable with the handle 30 
to effect the relatching of the trip lever, and a bent tab 
portion 62 of the trip lever 34 adjacent a pivotally 
mounted trip bar 76 and an armature actuating first 
crank member 66 when the trip lever is in a latched po 
sition, and engageable, on movement of the trip lever 
away from the latched position, with an outer end por 
tion of the first crank member 66. The tab 62 also re 
tains a biasing spring 68 connected to an indicating 
member 70, the indicator 70 being movable into an ex 
posed position with respect to a viewing window 72 in 
an upper wall of the casing portion 22 when the trip 
lever 34 is moved to the tripped position. 
On the flow of a sustained moderate overload current 

through the bimetallic strip 40 of the circuit breaker 
mechanism of the casing portion 22, deflection thereof 
causes counterclockwise (as viewed in FIG. 2) move 
ment of the core 42, ambient temperature compensat 
ing member 50, and armature 46 about the upper end 
of the bimetallic strip 40 and releases the trip lever 34. 
Also, upon flow of a high fault current through the bi 
metallic strip 40 of the circuit breaker mechanism, the 
armature 46 is attracted toward the core 42 and re 
leases the trip lever 34. The trip lever 34 of the circuit 
breaker mechanism is thus provided with a thermally 
and magnetically responsive tripping means including 
the bimetallic strip 40, core 42, armature 46, and bime 
tallic member 50. 
The casing portion 20 is connected to the casing por 

tion 22, with an intermediate wall portion 24 therebe 
tween, by appropriate fastening means and the com 
partments in the two casing portions are traversed by 
the trip bar 76 on which the first crank member 66 in 
the casing portion 22 and a second crank member 66 
in the casing portion 20 are mounted. 
The release of the trip lever 34 of the circuit breaker 

mechanism, biased clockwise (as viewed in FIG. 2) by 



3,820,046 
3 

the spring 36, causes movement of the upper end of 
spring 36 to the opposite side of the pivotal connection 
between the contact arm 32 and the handle 30, to ef 
fect disengagement of the movable contact 33 from the 
stationary contact 29. The release of the trip lever 34 
also causes movement of the tab 62 into engagement 
with the first crank member 66 to effect pivotal move 
ment thereof counterclockwise (as viewed in FIG. 2), 
and, through the trip bar 76, to also effect pivotal 
movement of the second crank member 66 in the cas 
ing portion 20. 
As shown in FIG. 4, the casing portion 20 forms a 

compartment for electromagnetically operable actuat 
ing means for effecting movement of the latching arma 
ture member 46 to release the trip lever 34 of the cir 
cuit breaker mechanism of the casing portion 22, the 
actuating means including a generally U-shaped mag 
netizable frame 82 having a bight portion 82a and a 
pair of spaced parallel leg portions 82b and 82c. A sole 
noid or trip coil 84 mounted within the frame 82 has a 
reciprocable actuating core member 85. Mounted op 
posite the bight portion 82a adjacent the free end por 
tions of the leg portions 82b and 82c is a guide plate 86 
having an opening therein which receives one end of 
the core member 85. An opposite end of the core mem 
ber 85 passes through a hole in the bight portion 82a 
of the frame 82. An elongated actuating tab 87 is suit 
ably secured to the end of the core member passing 
through the bight portion of the frame 82, as by a rivet 
like portion 88 best shown in FIG. 7. A biasing spring 
89 mounted in the casing portion 20 biases the actuat 
ing tab87 and core member 85 toward the right in FIG. 
4. The free end portion of the tab 87 extends through 
an opening 79 (FIG. 3) in the intermediate wall portion 
24 into cooperative relationship with the ambient tem 
perature compensating bimetallic member 50, which is 
connected to the armature 46. When the trip coil 84 is 
energized, the tab 87 strikes the bimetallic member 50 
to drive the armature 46 toward the core 42 and release 
the trip lever 34 to trip the circuit breaker mechanism 
of the casing portion 22. The end of the core member 
85 adjacent the guide plate 86 has a peripheral ring 85a 
to limit its travel. 
Terminals 90 and 91 on the casing portion 20 are 

connectable to an external circuit for energizing the 
coil 84. Thus the coil 84 can be energized from a re 
mote location to trip the circuit breaker mechanism of 
the casing portion 22. 
In accordance with this invention, the casing portion 

20 has a switch 92 provided therein as shown in the 
upper right-hand corner of FIG. 4 and in FIG. 5. The 
switch 92 comprises a pair of contacts in the form of 
flexible resilient contact fingers 93 and 94 which are 
normally open. A switch operating member or lever 95 
includes a triangular plate 96 having an upper surface 
and a lower surface (the terms "upper' and "lower' 
referring specifically to the orientation of the plate 96 
as shown in FIG. 5), a driving pin 96a extending per 
pendicularly from the upper surface of the plate 96 at 
one of the vertices thereof, and a switch operating pin 
96b and a mounting pin 96c extending respectively 
from the lower surface of the plate 96 at the remaining 
two vertices thereof. The mounting pin 96c is pivotally 
mounted in a hole 98 in the casing portion 20. The 
switch operating pin 96b is engageable with the contact 
finger 93 of the switch92. The driving pin 96a extends 
through a hole 99 (FIG. 3) in the intermediate wall por 
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4. 
tion 24 and is engageable with a surface 97 (FIG. 2) of 
the operating handle 30 of the circuit breaker mecha 
S. 
When the circuit breaker handle is moved to the ON 

position, the driving pin 96a cooperates with the sur 
face 97 of the operating handle 30 of the circuit 
breaker to pivot the plate 96 counterclockwise about 
the mounting pin 96c as viewed in FIGS. 4 and 5, the 
switch operating pin 96b moving contact finger 93 into 
engagement with the contactfinger94. Thus, when the 
circuit breaker handle 30 is in the ON position, the 
switch 92 is closed. 
With the switch 92 closed, a current path exists from 

the terminal 91, through the contact fingers of the 
switch 92 and the coil 84 to the terminal 90. When a 
circuit is completed at a remote location, current flow 
through the coil 84 actuates the core member 85 to 
cause the tab 87 to push the bimetallic member 50 and 
drive the armature 46 of the circuit breaker mechanism 
of the casing portion 22 toward the core 42 to release 
the trip lever 34. 
The release of the trip lever 34 causes movement of 

the tab 62 into engagement with the first crank member 
66 of the circuit breaker 22 to affect pivotal movement 
thereof counterclockwise as viewed in FIG. 2. The 
movement of the first crank member 66 is transmitted 
through the trip bar 76 to effect pivotal movement of 
the second crank member 66 in the casing portion 20 
clockwise as viewed in FIG. 4, moving the second 
crank member 66 into engagement with the contact 
finger 94 of the switch92 and moving the contact fin 
ger 94 out of engagement with the contactfinger 93 to 
hold the switch open when the circuit breaker mecha 
nism of the casing portion 22 is in the tripped condi 
tion. Thus the switch 92 is held open by the second 
crank member 66 when the circuit breaker is in the 
tripped condition and the switch 92 remains open re 
gardless of the position of the switch operating lever 
95. 
A second embodiment of the present invention is dis 

closed in FIGS. 8 and 9 in which a casing portion 101, 
a wall portion 102, and a casing portion 103 are se 
cured together. The casing portion 103 houses a circuit 
breaker mechanism such as that disclosed in U.S. Pat. 
No. 3,061,697. The casing portion 101 has a switch 
104 therein having normally open contacts 108 and 
109. A switch operating lever 110 includes a plate 111 
having a front surface and a rear surface (the terms 
"front' and "rear' refer specifically to the orientation 
of the lever as shown in FIG. 9), a driving pin 111a 
extending perpendicularly from the front surface of the 
plate 111 at a vertex thereof, and a switch operating pin 
111b and a mounting pin 111c extending from the rear 
surface of the plate 111 at respective vertices thereof. 
The mounting pin 111c is pivotally mounted in a hole 
in the casing portion 101. The switch operating pin 
111b is engageable with the contact 108 of the switch 
104. The driving pin 111a extends through an opening 
(not shown) in the wall portion 102 to engage a surface 
of one of a pair of toggle links (not shown) of the oper 
ating mechanism of the circuit breaker in the casing 
portion 103. 
When the circuit breaker handle is moved to the ON 

position, the driving pin 111a cooperates with the tog 
gle link of the circuit breaker mechanism in the casing 
portion 103 to pivot the plate 111 about the mounting 
pin 111c, the switch operating pin 111b moving the 
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contact 108 into engagement with the contact 109 to 
close the switch 104. Thus when the handle of the cir 
cuit breaker in the casing portion 103 is in the ON posi 
tion, the switch 104 is closed. 
With the switch 104 closed, a current path exists 5 

from a terminal 112 on the casing portion 101, through 
the switch 104 and a coil 115, to a second terminal 114 
on the casing portion 101. When a circuit is completed 
at a remote location, current flow through the coil 115 
actuates a reciprocable actuating core member 116 10 
which unlatches a trip lever (not shown) of the circuit 
breaker in the casing portion 103 to mechanically trip 
the circuit breaker in a manner similar to that de 
scribed above for the circuit breaker in the casing por 
tion 22. 5 
When the circuit breaker in the casing portion 103 is 

mechanically tripped, a trip bar 117, similar to the trip 
bar 76 in the casing portions 20 and 22, is pivotally ro 
tated to effect pivotal movement of a crank member 
118 in the casing portion 101. The pivotal movement 20 
of the crank member 118 moves the contact 109 out of 
engagement with the contact 108 and holds the switch 
open when the circuit breaker in the casing portion 103 
is in the tripped condition. Thus the switch 104 is held 
open by the crank member 118 when the circuit 25 
breaker is in the tripped condition and the switch 104 
remains open regardless of the position of the switch 
operating lever 110. 
The switch actuating levers 95 and 110 may also be 

used to operate auxiliary switches similar to the 30 
switches 92 and 104 but modified to activate an alarm, 
in a system without a shunt trip coil, as a signal that the 
circuit breaker is OFF or TRIPPED. Such a modified 
switch 120 is shown in FIGS. 10 and 11 in conjunction 
with the switch operating lever 95. The switch 120 in- 35 
cludes a pair of flexible resilient contact fingers 122 
and 124, the contact 124 having a generally U-shaped 
free end portion including a leg portion 125 and the 
free end portion of the contact 122 being disposed 
within the U-shaped portion of the contact 124 and 
normally engaging the inner side of the leg portion 125. 

40 

Operation of the switch 120 is as follows. When the 
circuit breaker is closed to ON condition, the driving 
pin 96a of the lever 95 is driven by the surface 97 (FIG. 45 
2) on the breaker handle 30, which causes the switch 
operating pin 96b to deflect the contact 122 away from 
the leg portion 125 of the contact 124, thus opening the 
switch 120. When the circuit breaker is tripped, the 
crank member 66 pushes the contact 124 downwardly 
as viewed in FIG. 10 to re-establish contact between 
the leg portion 125 and the contact 122, which closes 
the switch 120 to complete an alarm circuit, regardless 
of the position of the lever 95. When the circuit 
breaker is reset and left in OFF condition, the lever 95 
is returned to its normal position by the resiliency of 
the contact 122, allowing the contact 122 to resume its 
normal engagement with the leg portion 125 of the 
contact 124, which also closes the switch 120 to con 
plete an alarm circuit. 
The switch 120 could be designed to be closed only 

when the circuit breaker of the casing portion 22 is in 
the tripped condition. The contact 122 could be 
formed so that in its normal or free position it would is 
not touch any part of the contact 124, particularly the 
leg portion 125, and the switch lever 95 could be omit 
ted. Then the operation of the switch would consist 
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6 
only of the crank member 66 pushing the contact 124 
downwardly as viewed in FIG. 10 when the breaker 
trips. This would cause the contact 122 to engage the 
leg portion 125 of the contact 124, closing the switch 
120. In ON and OFF conditions of the circuit breaker, 
there would be no contact between contacts 122 and 
124. 
Various modifications may be made in the structure 

disclosed without departing from the spirit and scope 
of the invention as set forth in the appended claims. 
We claim: 
1. An electric circuit breaker comprising: 
a. a molded case having a plurality of compartments; 

b. a circuit breaker mechanism in one of the com 
partments including a pair of separable contacts, a 
releasably latchable trip lever releasable from a 
latched position to effect separation of the 
contacts, and thermally and electromagnetically 
operable tripping means operable to effect release 
of the trip lever and separation of the contacts; 

c. an operating handle pivotally mounted in the case, 
operatively connected to the contacts, and mov 
able to an ON position to close the contacts and to 
an OFF position to open the contacts; 

d. an auxiliary switch including a pair of resiliently 
flexible contact fingers disposed in another of the 
compartments and having one operating condition 
in which the contactfingers are in engagement with 
each other and another operating condition in 
which the contact fingers are out of engagement 
with each other; 

e. a switch operating member pivotally mounted in 
said other of the compartments, operatively en 
gaged with a first of the contactfingers, and opera 
tively engageable with the operating handle; 

f, a trip bar mounted for pivotal movement in the 
case and traversing the compartments; 

g. a first crank member mounted on the trip bar in 
said one of the compartments for rotary movement 
unitarily therewith upon operation of the tripping 
means; and 

h, a second crank member mounted on the trip bar 
in said other of the compartments for rotary move 
ment unitarily therewith and operatively engage 
able with a second of the contact fingers, the first 
contactfinger being flexed by the switch operating 
member to place the auxiliary switch in one of the 
operating conditions upon movement of the oper 
ating handle to the ON position, and the second 
contact finger being flexed by the second crank 
member to place the auxiliary switch in the other 
of the operating conditions upon operation of the 
tripping means. 

2. An electric circuit breaker as claimed in claim 1 
wherein the contact fingers are constructed and ar 
ranged in a manner such that the switch operating 
member flexes the first contact finger out of engage 
ment with the second contactfinger upon movement of 
the operating handle to ON position and the second 
crank member flexes the second contactfinger into en 
gagement with the first contact finger upon operation 
of the tripping means. 

3. An electric circuit breaker as claimed in claim 1 
wherein the contact fingers are constructed and ar 
ranged in a manner such that the switch operating 
member flexes the first contactfinger into engagement 



3,820,046 
7 

with the second contact finger upon movement of the 
operating handle to ON position and the second crank 
member flexes the second contactfinger out of engage 
ment with the first contactfinger upon operation of the 
tripping means. 
4. An electric circuit breaker as claimed in claim 3 

including a shunt trip coil in said other of the compart 
ments and an actuating core member disposed within 
the coil and mounted for reciprocal movement, the coil 
being serially connected to the auxiliary switch and the 
actuating core member being operatively connected to 
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8 
the tripping means in said one of the compartments. 

5. An electric circuit breaker as claimed in claim 1 
wherein the switch operating member includes a plate 
portion having a driving pin extending from one side 
into operative engagement with the operating handle, 
and a mounting pin and a switch operating pin extend 
ing from the other side, the mounting pin being pivot 
ally mounted in the case and the switch operating pin 
being operatively engaged with the first contact finger. 
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