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57) ABSTRACT 

A circuit breaker switch with thermal and magnetic tripping, 
with the thermal element positioned between the tripping 
mechanism pivots permitting increased contact force for a 
given latch load. A common trip for multipole switches with 
the overload latch and the common trip linkage having a com 
mon pivot axis, but independent pivots, with the latch moving 
freely for a small tripping distance and on moving a greater 
distance, driving the common trip linkage. An open arc plate 
design and stamped latch and trip arm having engaging sur 
faces with smooth plastically deformed edges. 

13 Claims, 7 Drawing Figures 
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CIRCUIT BREAKER 

This invention relates to circuit breaker switches and cer 
tain improvements in the design and construction of such 
switches. A circuit breaker switch typically has a set of con 
tacts, one fixed and one moving, and a toggle or over center 
mechanism which is manually operated to close and open the 
contact. A circuit breaker switch also includes an overload 
mechanism for tripping the switch and opening the contacts 
when the electrical current in the switch exceeds certain con 
ditions. The switch may include a thermally responsive ele 
ment such as a bimetallic member which functions to trip the 
switch when an overload current exists for a length of time. 
The switch may also include a magnet and armature arrange 
ment for tripping the switch substantially instantly when a very 
high current exists. 
A variety of circuit breaker switches of the general form 

described in the preceding paragraph are known in the prior 
art and many are in use today. Designers are always seeking 
higher current capacities, improved response to overload, 
smaller packages, greater reliability, and lower manufacturing 
cost, and these desirable characteristics present conflicting 
design problems. 

It is an object of the present invention to provide a circuit 
breaker switch with a new and improved internal arrangement 
of components which will permit an increase in contact force 
for the same load at the latch thereby improving the current 
carrying capacity and performance of the switch. A particular 
object is to provide a circuit breaker switch with the thermally 
responsive member positioned between the fixed contact and 
the overload mechanism, thus providing an increased distance 
between the trip arm pivot point and the latching point of the 
trip arm thereby achieving the desired increase in contact 
force for a given latch load. 

It is another object of the invention to provide a circuit 
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breaker switch for common tripping with an adjacent circuit 
breaker switch incorporating a new improved latch mounting, 
reducing the number of parts while maintaining the common 
tripping characteristic. A particular object is to provide such a 
switch with the latch and the common trip linkage having a 
common pivot axis and independent pivots with the latch 
moving a small distance relative to the common trip linkage 
for thermal or or magnetic tripping, and then moving a greater 
distance into engagement with the common tripping linkage to 
trip the adjacent switch, thereby introducing substantially no 
load at the latch point due to the common trip connection, 
while obtaining high trip torque for the second switch after the 
first switch is tripped. 

It is a further object of the invention to provide a circuit 
breaker switch incorporating a new and improved arc plate 
construction permitting higher current ratings for a given 
housing size. A specific object is to provide a plurality of 
generally M-shaped arc plates defining a central path for a 
moving contact and additional paths on opposite sides of the 
first path providing additional cooling surfaces and space fo 
gas expansion and cooling. 

It is an additional object of the invention to provide a circuit 
breaker switch incorporating new and improved stamped 
metal parts for the engaging elements of the trip arm and 
latch, utilizing the smooth plastically deformed edges for the 
engaging surfaces thereby providing minimum latching fric 
tion without requiring polishing or other working of the sur 
faces. 
Other objects, advantages, features, and results will more 

fully appear in the course of the following description. The 
drawings merely show and the description merely describes a 
preferred embodiment of the present invention which is given 
by way of illustration or example. 

In the drawings: 
FIG. 1 is a top view showing two circuit breaker switches 

mounted together for common tripping; 
FIG. 2 is an enlarged side view of one of the switches of FIG. 

1 with a portion of the housing broken away, showing the 
switch in the contact closed position; 
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2 
FIG. 3 is a view similar to that of FIG. 2 showing the switch 

in the tripped position; 
FIG. 4 is a partial sectional view taken along the line 4-4 of 

FIG. 2; 
FIG. S is an enlarged partial sectional view taken along the 

line 5-5 of FIG. 4; 
FIG. 6 is an enlarged view of a portion of FIG.2 showing the 

engagement of the trip arm and latch; and 
FIG. 7 is a partial sectional view taken along the line 7-7 of 

FG, 2. 
Two or more identical switches 10, 10' may be assembled 

side by side, as by means of rivets or screws which pass 
through the housings of both switches. Each switch may have 
a housing comprising a plastic molded case 11 and a plastic 
molded cover 12. In a typical switch, the elements are 
mounted in the case 11 and are maintained in place by the 
cover 12, with the case and cover held together by suitable 
rivets, fasteners, or screws. 
A fixed contact 13 is mounted on a clip 14 designed to en 

gage a line bus when the switch is inserted into a distribution 
box. A moving contact 15 is mounted on a contact carrier 16. 
A handle 17 is pivotally mounted within the case 11 in a con 
ventional manner, with a portion 18 projecting from the case 
for manual operation. The projection portions 18 of the ad 
jacent switches 10, 10' may be joined by a channel shaped cap 
member 19 for manual operation of the switches in synchronism. 
The upper end of the contact carrier 16 is positioned in a 

slot 22 in the lower end of the handle 17. A trip arm 23 is 
mounted on a boss 24 in the case 11 for pivoting between the 
position of FIG. 2 and the position of FIG. 3. A spring 26 has 
its lower end positioned in an opening in the contact carrier 16 
and its upper end positioned in an opening in an upward ex 
tension 27 of the trip arm 23. 
A latch 30 is carried in a shaft 31 which pivots in aligned 

openings 32, 33 in the case 11 and cover 12, respectively. A 
preferred construction for the latch and shaft is illustrated in 
FIGS. 4 and 5. The latch 30 has a T-shaped upper end 36 
which is positioned in a slot 37 of the shaft 31. As best seen in 
FIG. 5, the width of the slot 37 is greater than the thickness of 
the latch 30, permitting a predetermined amount of pivoting 
of the latch without producing a corresponding pivoting of the 
shaft. In the preferred construction, the latch 30 is a metal 
stamping with a flat surface 38, and the shaft is a plastic mold 
ing with a concave surface at 39 so that the latch and shaft 
make contact along a line providing minimum resistance to 
pivoting of the latch. 
Means are provided for coupling the shaft of one switch to 

the shaft of an adjacent switch. In the preferred embodiment 
illustrated, each shaft terminates inboard of the exterior of the 
housing, and a thin wall section 42 (FIG. 4) is provided in the 
case and in the cover at the shaft pivot opening. When two or 
more switches are to be mounted side by side, the interior wall 
sections 42 are removed and a link 43 is positioned in radial 
slots 44 in the ends of the shafts, so that the shafts move in 
synchronism. The link 43 preferably is push fit into the slots 
44 so that there is no play in the coupling. 
A load conductor 50 is positioned in the case 11, with a 

pressure wire conductor 51 and screw 52 carried at the outer 
end for clamping a wire to the conductor 50. An adjustment 
screw 53 passes through an opening in the case 11 and 
threadedly engages the load conductor 50. A thermally 
responsive element in the form of a thermostat metal member 
54, typically a bimetallic member, is carried at the upper end 
of the load conductor 50. A rigid conductor 55 and a flexible 
cable 56 provide an electrical circuit between the thermal 
member 54 and the contact carrier 16. The load conductor 
50, the latch 30 and the thermostat metal member 54 are 
generally flat strips and are disposed within the housing with 
the major portions thereof in parallel spaced relation, with the 
latch 30 between the load conductor 50 and the thermal 
memberS4 and with the member 54 on the contact side of the 
group. 
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A U-shaped magnet 58 is positioned around the load con 
ductor 50, with the open end of the U adjacent the latch 30, 
which serves as an armature for the magnet. The screw 50 
passes through an opening in the magnet 58 and a spring 59 is 
positioned about the screw between the case and the magnet 
urging the magnet against the load conductor. Another spring 
60 is positioned between the latch 30 and load conductor 50 
urging the latch to the left as seen in FIG. 2. 
A plurality of arc plates 62 may be mounted in correspond 

ing slots in the case and cover, in spaced relation, three of the 
arc plates being shown in FIG. 2. The arc plates have a 
generally M-shaped configuration (FIG. 7) with a central 
opening 65 and opposed side openings 66, 67. The central 
opening 65 of the plurality of arc plates define a path for the 
moving contact 15 as it moves between contact open and con 
tact closed positions. 
The unique shape of the arc plates provides passages and 

surfaces in close proximity on either side of the centerpassage 
defined by the openings 65, so that turbulent cool gas is inter 
mixed with the hot gas comprising the arc plasma. The result 
ing mixture of gasses is impinged on a maximum of metallic 
cooling surface further cooling the arc. The outer openings 
66, 67 in the plates provide uninterrupted vent passages for 
rapid expansion and expulsion of hot ionized gas from the cen 
tral portion of the arc chamber to the exhaust vent passage. 
When the switch is in the closed position, a flange 70 of the 

trip arm 23 engages a tongue 71 of the latch 30 (FIG. 6). The 
overload tripping mechanism produces tripping of the switch 
by moving the latch 30 to the right as seen in FIG. 6, so that 
the trip arm 23 may move downward as seen in FIG. 6. The 
amount of force required to produce tripping is a function of 
the friction force at the engagement of the flange 70 and ton 
gue 71. This friction force should be low for a sensitive switch 
and should be uniform in a production run so that all switches 
will have the same sensitivity. One method of obtaining the 
low and uniform friction force is to perform some hardening 
and polishing or smoothing working on the parts after manu 
facture of the part and prior to assembly. The additional 
smoothing steps of course add to the cost of the finished 
switch. It has been found that the trip arm and the latch can be 
stamped from sheet metal, with the parts designed so that 
specific surfaces and edges of the parts serve as the contacting 
surfaces. More specifically, in stamping a sheet metal part, the 
dies produce a plastically deformed edge at the surface of 
entry of the punch and produce a break edge at the surface of 
entry of the die. The plastically deformed edge is round and 
smooth while the break edge is sharp and jagged. As illus 
trated in FIG. 6, the trip arm 23 and the latch 30 are stamped 
sheet metal parts with the plastically deformed edges 72,73 in 
engagement and with the break edges 74, 75 spaced from each 
other. With this arrangement, the desirable low and uniform 
friction is achieved by having the smooth rounded plastically 
deformed edges in engagement, without requiring any polish 
ing or working subsequent to the stamping operation. 
The switch operates in the customary manner for closing 

and opening the contacts. The switch is closed by rotating the 
handle 17 counterclockwise as viewed in FiG. 2, to the posi 
tion of FIG. 2. The switch is opened by rotating the handle 17 
clockwise, moving the pivot point 80 to the left past the center 
position of the toggle mechanism. The spring 26 then 
completes the opening operation, pivoting the contact carrier 
16 counterclockwise about the point 80 and moving the con 
tact 15 away from the contact 13. 
The overload mechanism provides for opening the contacts 

under certain current conditions. With the contacts closed, 
the current in the thermal member 54 produces heating and 
causes the lower end of the member to move to the right. The 
amount of heating and therefore the amount of motion is a 
function of the magnitude of current in the member 54. As it 
moves to the right, the lower end of the thermal member 54 
engages the lower end of the latch 30, pivoting the latch coun 
terclockwise. This moves the tongue 71 of the latch away from 
the flange of the trip arm permitting clockwise motion of the 

4 
trip arm 23. As the trip arm rotates clockwise, the upper end 
of the spring 26 moves to the right past the center line of the 
toggle mechanism and the contact carrier 16 is rotated coun 
terclockwise to the tripped position of FIG. 3. After tripping, 

5 the switch may be reset to open condition by rotating the han 
dle 17 to the extreme clockwise position. During resetting, a 
projection 81 of the handle 17 engages the trip arm 23 at the 
area 82, rotating the trip arm counterclockwise and lifting the 
flange 70 above the tongue 71, with the spring 60 urging the 

10 latch to the left. 
The switch may also be tripped by a high magnitude current 

in much less time than is required to heat and deflect the ther 
mal member 54. A high intensity current in the load conduc 
tor 50 induces a magnetic field in the magnet 58 which at 

15 tracts the armature latch 30, pivoting the latch counter 
clockwise and releasing the trip arm. 
The arrangement in the present switch with the thermal 

member 54 between the latch 30 and the contacts 13, 15 pro 
vides an increased distance between the pivot boss 24 of the 

20 trip arm 23 and the point of engagement of the trip arm with 
the latch 30 than would be possible if the positions of the latch 
and thermal member were reversed as is common practice in 
other breakers. With this configuration, with the thermal 
member 54 between the trip arm pivot boss 24 and the latch 
pivot shaft 31, the force holding the contacts 13, 15 together 
can be made greater while maintaining the desired force at the 
engagement of the trip arm and latch. The increase in contact 
loading provides an improvement in performance and current 
carrying capacity. The maintenance of the low force at the trip 
arm-latch engagement maintains the desired high sensitivity of 
the overload mechanism. The ratio of contact force to latch 
force in this type of mechanism is typically a function of 
distance between the trip arm pivot point and the point of 

35 latch and trip arm engagement, and the line of action of the 
main spring force. The magnitude of the contact force is re 
lated to the mainspring force, Thus, the latch force is related 
to contact force through the mainspring. Breaker per 
formance and reliability are improved if the ratio of contact 

40 force to latchforce is high. 
In the preferred embodiment illustrated, the latch 30 and 

the shaft 31 are dimensioned so that the latch 30 may pivot on 
the shaft a distance sufficient to permit tripping, before the 
latch engages the wall of the slot 37. With this arrangement, 

45 the common trip linkage does not produce any loading on the 
overload mechanism until after the switch has been tripped. 
After the switch is tripped, the continued movement of the 
trip arm 23 produced by the spring 26 drives the latch further 
counterclockwise and produces rotation of the shaft 31. Shaft 

50 rotation in one switch produces a corresponding shaft rotation 
in an adjacent switch, which in turn rotates the latch of the ad 
jacent switch, releasing the switch arm and tripping the ad 
jacent switch. The construction results in low loadings prior to 
tripping and high torques following tripping. 

55 An arm 85 may be provided on the trip arm 23 for engaging 
an arm 86 on the latch after tripping to provide additional 
force for the rotating torque for common tripping. 

Although an exemplary embodiment of the invention has 
been disclosed and discussed, it will be understood that other 

60 applications of the invention are possible and that the embodi 
ments disclosed may be subjected to various changes, modifi 
cations and substitutions without necessarily departing from 
the spirit of the invention. 
We claim: 

65 1. In a circuit breaker switch, the combination of: 
a housing having opposing ends; 
a fixed contact mounted in said housing adjacent one of said 

ends; 
a manually movable handle mounted in said housing; 

70 a contact carrier with a moving contact thereon and 
pivotally engaging said handle; 

a trip arm pivotally mounted in said housing adjacent said 
one end; 

a spring connected between said contact carrier and said 
75 trip arm urging said contact carrier toward said handle; 

25 

30 



3,671,908 
5 

with said handle, contact carrier and spring forming an over 
center mechanism for closing and opening said contacts; 

a latch carried in said housing and engaging said trip arm 
maintaining said trip arm in a set position when said con 
tacts are closed, with said spring urging said trip arm 
toward a tripped position; 

a load conductor mounted in said housing adjacent said 
other end; 

a magnet disposed about said load conductor adjacent said 
latch; 

a thermally responsive element connected in circuit 
between said load conductor and said contact carrier and 
positioned between said fixed contact and said latch for 
movement independent of said latch, 

with said responsive element moving under a high current 
condition to move said latch and release said trip arm for 
movement to the tripped position opening said contacts, 
and 

with said magnet moving said latch under a high current 
condition to release said trip arm for movement to the 
tripped position opening said contacts; and 

a shaft pivotally mounted in said housing for driving a cor 
responding shaft in an adjacent switch, with said latch 
pivotally mounted in a slot in said shaft in driving relation, 
with the size of said slot greater than the size of said latch 
whereby said latch may move a small distance to release 
said trip arm without driving said shaft. 

2. A switch as defined in claim 1 wherein said trip arm and 
said latch include cooperating members engageable after said 
latch releases said trip arm, for driving said latch a greater 
distance to drive said shaft. 

3. A switch as defined in claim 1 in which said shaft includes 
means defining a radial slot in an end thereof, and including a 
link for positioning in said radial slot and in the radial slot of 
an adjacent switch for driving the shaft of the switches in 
synchronism. 

4. A switch as defined in claim 1 including a plurality of arc 
plates carried in said housing in spaced relation, 
each of said arc plates having a generally M-configuration 

with two outer legs and two center legs defining a central 
opening between the center legs and spaced outer 
openings each between an outer leg and a center leg, 

with the central openings of said plurality of plates defining 
a first path for said moving contact during closing and 
opening, and with the outer openings defining second and 
third paths on opposite sides of the first path providing 
gasflow paths over the inner edge, sides and outer edge of 
each of said center legs. 

5. In a circuit breaker switch, the combination of: 
a housing; 
a fixed contact mounted in said housing; 
a manually movable handle mounted in said housing; 
a contact carrier with a moving contact thereon and 

pivotally engaging said handle; 
a trip arm pivotally mounted in said housing; 
a spring connected between said contact carrier and said 

trip arm urging said contact carrier toward said handle; 
with said handle, contact carrier and spring forming an over 

center mechanism for closing and opening said contacts; 
a shaft pivotally mounted in said housing for driving a cor 

responding shaft in an adjacent switch; 
a latch carried in said shaft in driving relation, said latch en 
gaging said trip arm maintaining said trip arm in a set 
position when said contacts are closed, with said spring 
urging said trip arm toward a tripped position; 

a load conductor mounted in said housing; 
a magnet disposed about said load conductor adjacent said 

latch; and 
a thermally responsive element connected in circuit 
between said load conductor and said contact carrier, 

with said responsive element moving under a high current 
condition to move said latch and release said trip arm for 
movement to the tripped position opening said contacts, 
and 
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6 
with said magnet moving said latch under a high current 

condition to release said trip arm for movement to the 
tripped position opening said contacts, and 

with said shaft including means defining a slot for receiving 
said latch with the size of said slot greater than the size of 
said latch whereby said latch may move a small distance 
to release said trip arm without driving said shaft. 

6. A switch as defined in claim 5 wherein said trip arm and 
said latch include cooperating members engageable after said 
latch releases said trip arm, for driving said latch a greater 
distance to drive said shaft. 

7. A switch as defined in claim 5 wherein said shaft includes 
a latch support surface and said latch includes a shaft contact 
surface, with said shaft supporting said latch at said surfaces 
and with at least one of said surfaces being convex defining a 
contact line. 

8. A switch as defined in claim 10 including a plurality of 
arc plates carried in said housing in spaced relation, 
each of said arc plates having a generally M-configuration 

with a central opening and spaced outer openings, 
with the central openings of said plurality of plates defining 
a first path for said moving contact during closing and 
opening, and with the outer openings defining second and 
third paths on opposite sides of the first path. 

9. A switch as defined in claim 5 in which said latch has a 
first stamped metal plate supporting a second stamped metal 
plate of said trip arm when in said set position, 

with each of said plates having a plastically deformed edge 
and a break edge and with the plastically deformed edges 
contacting each other and with the break edges spaced 
from each other. 

10. In an electrical switch, the combination of: 
a housing; 
a fixed contact mounted in said housing; 
a manually movable handle mounted in said housing; 
a contact carrier with a moving contact therein and 

pivotally engaging said handle; 
a trip arm pivotally mounted in said housing; 
a spring connected between said contact carrier and said 

trip arm urging said contact carrier toward said handle; 
with said handle, contact carrier and spring forming an over 

center mechanism for closing and opening said contacts; 
a plurality of arc plates carried in said housing in spaced 

relation, each of said arc plates having a generally M-con 
figuration with two outer legs and two center legs defining 
a central opening between the center legs and spaced 
outer openings each between an outer leg and a center 
leg, 

with the central openings of said plurality of plates defining 
a first path for said moving contact during closing and 
opening, and with the outer openings defining second and 
third paths on opposite sides of said first path providing 
gasflow paths over the inner edge, sides and outer edge of 
each of said center legs. 

11. In a circuit breaker switch, the combination of 
a housing; 
a fixed contact mounted in said housing; 
a manually movable handle mounted in said housing; 
a contact carrier with a moving contact therein and 

pivotally engaging said handle; 
a trip arm pivotally mounted in said housing; 
a spring connected between said contact carrier and said 

trip arm urging said contact carrier toward said handle; 
with said handle, contact carrier and spring forming an over 

center mechanism for closing and opening said contacts; 
a latch carried in said housing and engaging said trip arm 

maintaining said trip arm in a set position when said con 
tacts are closed, with said spring urging said trip arm 
toward a tripped position; 

said latch having a first stamped metal plate supporting a 
second stamped metal plate of said trip arm when in said 
set position, 
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with each of said plates having a plastically deformed edge 
and a break edge and with the plastically deformed edges 
contacting each other and with the break edges spaced 
from each other; 

a load conductor mounted in said housing; 
a magnet disposed about said load conductor adjacent said 

latch; and 
a thermally responsive element connected in circuit 
between said load conductor and said contact carrier, 

with said responsive element moving under a high current 
condition to move said latch and release said trip arm for 
movement to the tripped position opening said contacts, 
and 

with said magnet moving said latch under a high current 
condition to release said trip arm for movement to the 
tripped position opening said contacts. 

12. A switch as defined in claim 11 including a plurality of 
arc plates carried in said housing in spaced relation, 
each of said arc plates having a generally M-configuration 

with a central opening and spaced outer openings, 
with the central openings of said plurality of plates defining 
a first path for said moving contact during closing and 
opening, and with the outer openings defining second and 
third paths on opposite sides of the first path. 

13. In a circuit breaker switch, the combination of 
a housing having opposing ends; 
a fixed contact mounted in said housing adjacent one of said 

ends; 
a manually movable handle mounted in said housing; 
a contact carrier with a moving contact thereon and 

pivotally engaging said handle; 
a trip arm pivotally mounted in said housing adjacent said 
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8 
one end; 

a spring connected contact said contact carrier and said trip 
arm urging said contact carrier toward said handle; 

with said handle, contact carrier and spring forming an over 
center mechanism for closing and opening said contacts; 

a latch carried in said housing and engaging said trip arm 
maintaining said trip arm in a set position when said con 
tacts are closed, with said spring urging said trip arm 
toward a tripped position; 

a load conductor mounted in said housing adjacent said 
latch; 

a magnet disposed about said load conductor adjacent said 
latch; 

a thermally responsive element connected in circuit 
between said load conductor and said contact carrier and 
positioned between said fixed contact and said latch for 
movement independent of said latch, 

with said responsive element moving under a high current 
condition to move said latch and release said trip arm for 
movement to the tripped position opening said contacts, 
and 

with said magnet moving said latch under a high current 
condition to release said trip arm for movement to the 
tripped position opening said contacts, 

with said latch having a first stamped metal plate supporting 
a second stamped metal plate of said trip arm when in 
said set position, with each of said plates having a plasti 
cally deformed edge and a break edge and with the plasti 
cally deformed edges contacting each other and with the 
break edges spaced from each other. 

sk k k k k 


