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24 Claims. (C. 200-116) 

This invention relates to manually operable circuit 
breakers having automatic overload tripping mechanisms, 
and particularly to such circuit breakers which are 
opened and closed with a snap action by a push-pull type 
of operating button. 

Circuit breakers of this type have heretofore used cur 
rent-responsive latches which directly contact the mova 
ble contact carrying member to hold the switch "on' 
during normal operation. Because of the extreme work 
required of such latches the time limits and current values 
are relatively high and such breakers cannot be used 
where low, close limits are required. In the normal op 
eration of such breakers it is necessary to mechanically 
deflect the current-responsive latch for each opening and 
closing. This shortens the effective life of the latch. In 
addition, such breakers may be manually held "on' even 
when the latch has tripped. 
The objects of this invention, therefore, are to provide 

a circuit breaker which: will trip automatically within 
close limits of time and current values; may be normally 
manually operated operated with double snap action with 
out disturbing the current-tripping mechanism; is reset 
after automatic tripping by the same manual operation 
used to close the circuit breaker; will be free tripping, that 
is it will automatically trip even though normally manually 
held closed, and will not close when tripping conditions 
exist; will have relatively high current rupturing capaci 
ty; and will not be a fire hazard. 

In obtaining these objects a double snap-action switch 
is operated by moving its over-center spring under the 
control of a manually movable member. Such member 
may be of the push-pull type and is manually moved to 
and from "on' and "off" positions. 
An overload release spring acting through a slider 

urges the manually movable member toward "off." 
However, the slider is normally latched with the over. 
load release spring loaded as the manually movable mem 
ber is moved to "on" position. When the slider is latched 
the manually movable member may move from "on' 
and "off" positions in the normal operation of the switch 
without disturing the latched condition of the slider. 
The latch for the slider consists of an engagement be 

tween the slider and a suitable relatively fixed abutment. 
This engagement is relatively hard to overcome because 
of the friction created by the force of the release spring. 
Hence a spring-biased trigger is used to supply the force 
for unlatching the slider. The trigger is held in cocked 
position by a current-responsive element. The spring for 
operating the trigger is weaker than the release spring 
and hence the frictional engagement between the current 
responsive element and the trigger is much lower. It is 
preferable to use a long trigger with the place of engage 
ment with the current-responsive element remote from 
the trigger spring. This also lessens the frictional en 
gagement between such element and the trigger and per 
mits the element to release the trigger within close limits 
of time and current values. When released, the trigger 
develops enough momentum or multiplied force to readi 
ly overcome the frictional resistance between the latch 
and slider and disengage the latter. Upon such disen 
gagement the release spring will move the manually 
movable member to "off" position. 
An abutment is provided on the manually movable 

member to engage and automatically reset the trigger in 
cocked position as the manually movable member is 
moved to "off" position. As the manually movable 
member is manually moved to "on' position the snap ac 
tion switch will be closed unless the current-responsive 
member is still in overload position. In such event the 
trigger will not stay in cocked position and will engage 
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the movable switch contact and hold the switch open 
as the manually movable member moves into "on' posi 
tion. To accomplish this there is a finger on the trigger 
to engage and hold the movable contact open even though 
the manually operable member is moved to fully "on' 
position. The trigger spring supplies a greater force than 
the over-center spring. Thus there is accomplished a free 
tripping action so that the Switch cannot be closed when 
tripping conditions exist. 
The novel features, which are considered characteristic 

of the invention, are set forth with particularity in the 
appended claims. The invention itself, however, both 
as to its organization and its method of operation, to 
gether with additional objects and advantages thereof, 
will best be understood from the following description of 
specific embodiments when read in connection with the accompanying drawings, in which: 

Fig. 1 is a view in side elevation of the first modifica 
tion of the circuit breaker embodying the present inven 
tion with the side of the base cut away and shown in 
section for clarity in illustration, the parts being shown 
in "on' position for normal operation; 

Fig. 2 is a view similar to Fig. 1 with the circuit break 
er "off' and the parts shown in the position assumed after 
the overload release has functioned; 

Fig. 3 is a view similar to Fig. 1 with the circuit break 
er "off' and the parts shown in the position assumed dur 
ing the first step following the release of the overload 
mechanism, such position being the same as in the case 
where the push-pull bar has been manually moved to or 
held in the "on' position during overload conditions; 

Fig. 4 is an exploded view of the slider and trigger 
mechanism constituting part of the overload release 
mechanism; 

Fig. 5 is a sectional view taken on line 5-5 of Fig. 1; 
Fig. 6 is a view in side elevation of the second modifi 

cation of the circuit breaker embodying the present in 
vention with the side of the base cut away and shown in 
section for clarity in illustration, the parts being shown 

"on' position for normal operation; 
Fig. 7 is a view similar to Fig. 6 with the circuit break 

er “off” and the parts shown in the position assumed dur 
ing the first step following the release of the overload 
mechanism, such position being the same as in the case 
where the push-pull bar has been manually moved to or 
held in the "on' position during overload conditions; 

Fig. 8 is a view similar to Fig. 6 with the circuit 
breaker “off” and the parts shown in the position assumed 
after the overload release has functioned; 

Fig. 9 is an exploded view of the slider and trigger 
mechanism constituting part of the overload release 
mechanism; 
Fi" 10 is a sectional view taken on line 10-10 of 

1g. O 
Fig. 11 is a view in side elevation of the third modifica 

tion of the circuit breaker embodying the present inven 
tion with the side of the base cut away and shown in 
section for clarity in illustration, the parts being shown 
in “on” position for normal operation; 

Fig. 12 is a view similar to Fig. 11 with the circuit 
breaker "off' and the parts shown in the position as 
sumed after the overload release has functioned; 

Fig. 13 is a view similar to Fig. 11 with the circuit 
breaker "off' and the parts shown in the position as 
sumed during the first step following the release of the 
overload mechanism, such position being the same as in 
the case where the push-pull bar has been manually 
moved to or held in the "on' position during overload 
conditions; 

Fig. 14 is an exploded view of the slider and trigger 
mechanism constituting part of the overload release mech 
anism; 
fi'i 15 is a sectional view taken on line 15-15 of 1g. I 
fi'i, 16 is a sectional view taken on line 16-16 of 

19. 13 
Fig. 17 is a view in side elevation of the fourth modi 

fication of the circuit breaker embodying the present 
invention with the side of the base cut away and shown 
in section for clarity in illustration, the parts being shown in "on" position for normal operation; 
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Fig. 18 is a view similar to Fig. 17 with the circuit 
breaker "off" and the parts shown in the position assumed 
during the first step following the release of the over 
load mechanism, such position being the same as in the 
case where the push-pull bar has been manually moved 
to or held in the “on” position during overload condi 
tions; 

Fig. 19 is a view similar to Fig. 17 with the circuit 
breaker "off' and the parts shown in the position assumed 
after the overload release has functioned; and 

Fig. 20 is an exploded view of the slider and trigger 
mechanism constituting part of the overload release 
mechanism. 

Referring to the first modification disclosed in Figs. 
1 to 5, the switch or circuit breaker is housed and 
mounted within a base 10 of moulded insulating mate 
rial. A cover plate 12 provided with a bearing 14 is 
suitably secured to the base 10 and cooperates with such 
base in operably supporting the mechanism. A push 
pull bar or manually movable member 16 has an outer 
end extending through the bearing 14 and provided 
with a knob 18 by which the bar may be manually moved 
inwardly to “on” position or outwardly to “off” posi 
tion. The inner end 20 of such bar is guided in a bear 
ing 22 provided by the base 10. 
A single throw snap action switch is operated by the 

reciprocal movement of the push-pull bar 16. A fixed 
contact 24 for such switch is secured within the base 
10 as shown and is electrically connected to an external 
terminal 26. A movable contactor 28 for such switch 
has spaced pivots 30 at its inner end resting in a depres 
sion 32 formed in a slider 34. An over-center com 
pression spring 36 has its outer end engaged by a lug 
38 on such movable contactor and its inner end engaged 
by a lug 40 on such push-pull bar. The spring 36 thus 
holds the contactor 28 for pivoting action toward and 
away from the fixed contact 24. When the push-pull 
bar is in the "on' position shown in full lines of Fig. 1, 
the over-center spring snaps the contacts closed. When 
the push-pull bar is pulled outwardly to the “off” posi 
tion (shown in broken lines in such figure), the over 
center spring snaps the contactor 28 to the open position 
also shown in the broken lines of such figure where it 
rests against an internal abutment 41 formed on the 
base 10. The lower end of the slider 34 is offset and 
has an opening 43 within which the inner end 20 is slid 
able to permit the push-pull bar 16 to move in normal 
operation without disturbing the slider 34 while the 
center Spring 36 resiliently holds such slider, the con 
tactor 28, and the push-pull bar 16 in relative operative 
positions shown in the drawings. 
An automatic overload release normally holds the 

slider 34 inactive and releases such slider to force the 
push-pull bar to the “off” position when predetermined 
overload conditions exist. Compression type release 
springs 42 positioned adjacent the inner end 20 bear 
against the base 10 and the slider 34 and resiliently 
urge such slider upwardly to the position shown in Fig. 
2. In this position the push-pull bar is in its “off” posi 
tion and the circuit breaker open. However, under nor 
mal conditions the slider 34 is latched in the cocked 
position shown in Fig. 1 by a latch 44 swingable on 
pins 46 mounted in notches 48 at the upper end of the 
base 10 and there held by cover plate 12. The latch is 
biased toward the slider 34 by a latch spring 50 so that 
a tooth 52 on the latch will engage the top of a lateral 
projection 54 on the slider 34. Because of the excessive 
frictional engagement between the tooth 52 and the pro 
jection 54 a current responsive member, operating within 
close limits of time and current values, cannot be used 
to directly break such engagement. Hence, there is pro 
vided a trigger mechanism which is easily held in cocked 
position and yet when released will develop sufficient 
force to break open the slider latch. A trigger 56 is 
normally biased downwardly with respect to the slider 
34 by a compression type trigger spring 58 which ex 
tends between lateral projections on such slider and 
trigger, being held in a suitable manner by dimples 60 
or the like. The lower end of the trigger has lugs 62 
which are guided in grooves 64 in the base 10 and the 
upper end has a slot 66 which engages the peripheral 
edge of slider 34 for the purpose of movably guiding 
these parts. A sloping tooth 68 on the trigger is posi 
tioned relative to a sloping tooth 70 on the latch 44 so 
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that when the trigger is uncocked and it snaps toward 
the lower position shown in Fig. 3, these teeth will 
engage with sufficient force to move the latch 44 out of 
engagement with the slider 34. 
The trigger 56 is held in cocked position by a current 

responsive element 72 such as a bimetal thermal element 
which normally underlies and engages a lip 74 on the 
trigger 56. Because the trigger gains some velocity 
before the teeth 68 and 70 engage and because of the 
mechanical advantage derived from the camming action 
of such teeth, the spring 58 is relatively light in strength 
and only a small frictional resistance is created between 
the end of the element 72 and the lip 74. Thus such 
element will warp away from such lip to uncock the 
trigger upon a small increase of predetermined current 
value for a relatively short time. The element 72 is 
electrically connected to an external terminal 76 and may 
be adjusted (by mechanism not shown) to control the 
range of its responsive operation. A pigtail type con: 
nector 78 extends from the upper end of the element 
72 to the slider 34. It is long enough so as not to inter 
fere with the relative motion between these elements. 
Thus the flow of current through the circuit breaker 
passes from the terminal 76 through the bimetallic ele 
ment to the slider 34 to the contactor 28 to the fixed 
contact 24 and thence to the terminal 26. As exces 
sive current passes through the element 72 for a prede 
termined period of time the heat generated will be suffi 
cient to warp such element to the position shown in Fig. 
3 thereby uncocking the trigger as described. 

It is desirable to prevent the circuit breaker from 
becoming closed by the manual operation of the push 
pull bar when abnormal current conditions cause the 
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element 72 to be warped from latching position. To 
accomplish this, the trigger 56 is provided with an upper 
arm terminating in a depending finger 80 which engages 
the contactor 28 to hold it spaced from the fixed con 
tact 24 whenever the push-pull bar is moved toward "on' 
position while the element 72 is out of alinement with 
the lip 74 as is illustrated by the relationship of the parts 
shown in Fig. 3. With this arrangement even though 
the manually operable member 16 be held in “on” posi 
tion, the circuit breaker will open if overload conditions 
aS 

In order to automatically reset the trigger 56, it is 
provided with an abutment 82 which normally overlies 
another abutment 84 on the slider 34. The abutment 
84 will strike against the abutment 82 while the slider 34 
is moving upwardly by the release springs 42 and carry 
the trigger 56 to the cocked position with the lip 74 
spaced above the top of the element 72, as is shown in 
Fig. 2. 
The operation of this modification of the circuit breaker 

will now be described. Starting with the circuit breaker 
closed and the parts shown in the full line position of 
Fig. 1, it is only necessary to manually pull the push-pull 
bar 16 outwardly to the position shown in the broken line 
in order to cause the circuit breaker to be opened and 
the contactor 28 to assume the position shown in the 
broken line. The over-center spring 36 functions to open 
and close the contactor 28 with a snap action and to re 
siliently hold the push-pull bar 16 in either its “on” or 
"off" position. Such normal operation does not disturb 
the overload release mechanism. With the circuit break 
er in the "on' position, a predetermined overload condi 
tion causes the current responsive element 72 to warp 
out of engagement with the lip 74. The trigger 56 will 
first move downwardly toward the position shown in Fig. 
3 moving the contactor 28 out of engagement with the 
fixed contact 24 and tripping the latch 44. As soon as 
the latch 44 is tripped, the slider 34 then being uncocked 
will move upwardly to the position shown in Fig. 2. This 
forces the push-pull bar 16 to “off” position and at the 
same time resets the trigger 56 with respect to the element 
72. Provided the element 72 has warped back to normal, 
the next time the push-pull bar is moved to “on” position, 
the slider 34 will be carried to its cocked position and 
automatically latched. If the element 72 is not back to 
normal position, the trigger 56 will not be engaged there 
by. As a result, the finger 80 will hold the contactor 28 
out of engagement even in the "on' position of the bar. 

Referring to the second modification disclosed in Figs. 
6 to 10, the Switch or circuit breaker is housed and 
mounted within a base 110 of moulded insulating mate 
rial. A cover plate 112 provided with a bearing 114 is 
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suitably secured to the base 110 and cooperates with such 
base in operably supporting the mechanism. A push-pull 
bar or manually movable member 116 has an outer end 
extending through the bearing 114 and provided with a 
knob 118 by which the bar may be manually moved in 
wardly to "on' position or outwardly to "off" position. 
The inner end 120 of such bar is guided in a bearing 122 
provided by the base 110. 
A single throw snap action switch is operated by the 

reciprocal movement of the push-pull bar 116. A fixed 
contact 124 for such switch is secured within the base 
110 as shown and is electrically connected to an external 
terminal 126. A movable contactor 128 for such switch 
has a fulcrum 130 at its inner end resting in a depression 
132 formed in a plate 133. An over-center compression 
spring 136 has its outer end engaged by a lug 138 on such 
movable contactor and its inner end engaged by a lug 140 
on such push-pull bar. The spring 136 thus holds the 
contactor 128 for pivoting action toward and away from 
the fixed contact 124. When the push-pull bar is in the 
"on' position shown in the full lines of Fig. 6, the over 
center spring snaps the contacts closed. When the push 
pull bar is pulled outwardly to the “off” position (shown 
in broken line in such figure), the over-center spring 
snaps the contactor 128 to the open position also shown 
in the broken lines of such figure where it rests against an 
internal abutment 141 formed on the base 110. 
An automatic overload release normally held in inac 

tive position is effective upon its release to force the push 
pull bar to its “off” position. One of the elements of this 
automatic overload release is a slider 134 having its lower 
end offset and provided with an opening 143 within 
which the inner end 120 of the push-pull bar is slidable 
to effectively guide the lower end of such slider. Com 
pression-type release springs 142 positioned on opposite 3 
sides of the inner end 120 bear against the base 110 and 
the offset end of the slider 134 and resiliently urge such 
slider upwardly to the position shown in Fig. 8. In this 
position the push-pull bar is in its "off" position and the 
circuit breaker open. The upper end of the slider has a 
cross bar 144 the ends of which slidably engage the inner 
surfaces of the side walls of the base 110 to laterally 
guide the upper end of the slider. Under normal operat 
ing conditions the slider 134 is latched in the cocked posi 
tion shown in Fig. 6 by the engagement of a tooth 154 
on the slider with an internal edge 152 on the plate 133. 
The tooth 154 is resiliently urged toward the plate 133 
by the action of the compression springs 142 in coopera 
tion with a fulcrum 146 on the lower end of the bar 116. 
Because of the excessive frictional engagement between 
the tooth 154 and the edge 152 a current responsive mem 
ber, operating within close limits of time and current 
values, cannot be used to directly break such engagement. 
Hence, there is provided a trigger mechanism which is 
easily held in cocked position and yet when released will 
develop sufficient force to break open such latching en 
gagement. A trigger 156 pivotally mounted within the 
base 110 by pins 160 held at the bottom of grooves 164 
is normally biased downwardly by a compression type 
trigger spring 158 operable between a spring seat 162 on 
the trigger and the cover plate 112. The trigger 156 has 
a notch 166 for accommodating the slider 134. The 
right-hand edge of this notch forms a striker 168 which 
engages with a downwardly sloping surface of a tooth 
170 on the slider 134 to cam the upper end of such slider 
away from the plate 133 and disengage the latching en 
gagement between the slider and such plate whenever the 
trigger is uncocked or released from its cocked position. 
The trigger 156 is held in its cocked position by a 

current responsive element 172 such as a bimetallic 
thermal element, the upper end of which normally un 
derlies and engages a lip 174 on the trigger 156. Because 
of the velocity gained by the trigger, after it is uncocked 
and before the striker 168 engages the tooth 170, and be 
cause of the mechanical advantage derived from the cam 
ming action between such striker and tooth, the spring 
158 is made relatively light in strength and only a small 
frictional resistance is created between the end of the 
element 172 and the lip 174. Thus such current respon 
sive element will warp away from such lip to uncock the 
trigger upon a small increase of predetermined current 
value for a relatively short time. The element 172 is elec 
trically connected to an external terminal 176 and may be 
adjusted (by mechanism not shown) to control the range 
of its responsive operation. A pigtail type connector 178 
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6 
extends from the upper end of the element 172 to the 
plate 133 and is long enough so as not to interfere with 
the relative movement of such parts. Thus the flow of 
current through the circuit breaker passes from the ter 
minal 176 through the bimetallic element to the plate 133 
to the contactor 128 to the fixed contact 124 and thence 
to the terminal 126. As excessive current passes through 
the element 172 for a predetermined period of time the 
excess heat generated will be sufficient to warp such ele 
ment to the position shown in Fig. 7 thereby uncocking 
the trigger as described. 

It is desirable to prevent the circuit breaker from being 
closed by the manual operation of the push-pull bar 
When overload current conditions cause the element 172 
to be Warped from latching position. To accomplish this 
the trigger 156 is provided with a depending finger 180 
which engages a raised knob 181 on the contactor 128 
to hold the latter spaced from the fixed contact 124 
whenever the push-pull bar is moved toward or held in 
"on' position while the element 172 is out of alinement 
with the lip 174 as illustrated by the relationship of the 
parts shown in Fig. 7. With this arrangement even 
though the manually operable member 116 be held in 
"on' position, the circuit breaker will open if overload 
conditions arise. 

In order to automatically reset the trigger 156 the push 
pull bar 116 is provided with an abutment 182 which 
will engage the underside of the trigger 156 as the push 
pull bar is being moved upwardly by the release springs 
142 after the slider 134 has been unlatched. The force 
of springs 142 is sufficient to overcome the force in spring 
158 and hence the trigger 156 is automatically reset in 
position as shown in Fig. 8 where it will be held on the 
subsequent downward movement of the bar 116 provided 
normal operating conditions exist. 
The operation of this modification of the circuit breaker 

will now be described. Starting with the circuit breaker 
closed and the parts shown in the full line position of Fig. 
6, it is only necessary to manually pull the push-pull bar 
116 outwardly to the position shown in the broken line in 
order to cause the circuit breaker to be opened and the 
contactor 128 to assume the position shown in the broken 
line. The over-center spring 136 functions to open and 
close the contactor 128 with a snap action and to resil 
iently hold the push-pull bar 116 in either its “on” or 
"off" position. Such normal operation does not disturb 
the overload release mechanism. With the circuit breaker 
in the "on' position, a predetermined overload condition 
causes the current-responsive element 172 to warp out of 
engagement with the lip 174. The trigger 156 will first 
move downwardly toward the position shown in Fig. 7 
moving the contactor 128 out of engagement with the 
fixed contact 124 and unlatching the slider 134. As soon 
as the slider is unlatched it will move upwardly to the 
position shown in Fig. 8. This forces the push-pull bar 
116 to "off" position and at the same time resets the 
trigger 156 with respect to the element 172. Provided 
the element 172 has warped back to normal, the next 
time the push-pull bar is moved to "on' position, the 
slider 134 will be carried to its cocked position and auto 
matically latched. If the element 172 is not back to 
normal position the trigger 156 will not be engaged 
thereby. As a result, the finger 180 will hold the contactor 
128 out of engagement with the fixed contact 124 even 
in the "on' position of the bar. 

Referring to the third modification disclosed in Figs. 11 
to 16, the Switch or circuit breaker is housed and mounted 
within a base 210 of moulded insulating material. A 
cover plate 212 provided with a bearing 214 is suitabl 
secured to the base 210 and cooperates with such base in 
operably Supporting the mechanism. A push-pull bar or 
manually movable member 216 has an outer end extend 
ing through the bearing 214 and provided with a knob 
218 by which the bar may be manually moved inwardly 
to "on" position or outwardly to "off" position. The 
inner end 220 of such bar is guided in a bearing 222 pro 
vided by the base 210. 
A single throw snap action switch is operated by the 

reciprocal movement of the push-pull bar 216. A fixed 
contact 224 for Such switch is secured within the base 210 
as shown and is electrically connected to an external ter 
minal 226. A movable contactor 228 for such switch 
has spaced fulcrums 230 at its right-hand end pivotally 
resting in a depression 232 formed in a fixed plate 233. 
An over-center compression spring 236 has its left end 
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engaged by a lug 238 on such movable contactor and its 
right end engaged by a lug 240 on such push-pull bar. 
The spring 236thus holds the contactor 228 for pivoting 
action toward and away from the fixed contact 224. 
When the push-pull bar is in the "on' position shown in 
the full lines of Fig. 11, the over-center spring snaps the 
contacts closed. When the push-pull bar is pulled out 
wardly to the "off" position (shown in broken line in such 
figure), the over-center spring snaps the contactor 228 to 
the open position also shown in the broken lines of such 
figure where it rests against an internal abutment 241 
formed on the base 210. 
An automatic overload release normally held in in 

active position is effective upon its release to force the 
push-pull bar to its “off” position. One of the elements of 
this automatic overload release is a slider 234 having its 
lower end offset and provided with an opening 243 
within which the inner end 220 of the push-pull bar is 
slidable. Such lower end also has lugs 245 which are slid 
ably mounted in grooves 247 in the walls of the base 210. 
The top of such slider has a cross bar 244, the ends of 
which are slidably guided in a groove 246 also formed in 
the interior of such base. By this means the slider is 
restrained to rectilinear motion relative to the base 210 
and the push-pull bar 216. Compression-type release 
springs 242 positioned on opposite sides of the inner end 
220 bear against the base 210 and the slider 234 and re 
siliently urge such slider upwardly to the "off" position of 
Fig. 12. Under normal operating conditions the slider 
234 is latched in the cocked position shown in Fig. 11 by 
the engagement of a tooth 254 on the slider with an edge 
252 on a bolt 255. This bolt has one end slidably 
mounted in a slot 257 in the plate 233 and its other end 
carried by a spring-biased trigger so that such edge may 
be moved into and out of locking alinement with the 
tooth 254. Because of the excessive frictional engagement 
between the tooth 254 and the edge 252, a current respon 
sive member, operating within close limits of time 
and current values, cannot be used to directly break 
such engagement. Hence there is provided a trigger 
mechanism which is easily held in cocked position and 
yet when released will develop sufficient power to break 
open such latching engagement. A trigger 256 pivotally 
mounted within the base 210 by pins 260 resting at the 
bottom of grooves 264 is normally biased downwardly by . 
a compression type trigger spring 258 operable between 
the cover plate 212 and a spring seat 262 on the bolt 255. 
The bolt 255 has a fulcrum edge 265 pivotally supported 
in a depression 267 formed in the trigger 256 and held 
there by the action of such trigger spring. 
trigger pivots clockwise about the axes of the 
the bolt 255 will be moved to the left and drawn away 
from the slider 234. When the trigger is moved in a 
counter-clockwise direction about such axes, the bolt 255 
will be moved to the right toward the slider 234. By this means the edge 252 is brought into and out of latching 
alinement with the tooth 254. By reason of the sloping 
wall of the depression 267, the bolt 255 may be forcibly 
moved with respect to such trigger a sufficient distance to 
permit the bolt to slide up the sloping surface of the tooth 
254 during resetting of the trigger. The mechanical ad 
vantage derived from this trigger and bolt arrangement 
is sufficient to readily break the frictional engagement 
between the edge 252 and tooth 254 under the power 
supplied by the relatively low strength compression 
spring 258. 
The trigger 256 is held in cocked position by a current 

responsive element 272, such as a bimetallic thermal ele 
ment, the upper end of which normally underlies and en 
gages a lip 274 on the trigger 256. A small increase of 
predetermined current value for a relatively short time 
will cause such element to warp away from Such lip and 
uncock the trigger 256. The element 272 is electrically 
connected to an external terminal 276 and may be ad 
justed (by mechanism not shown) to control the range 
of its responsive operation. A pigtail type connector 278 
extends from the upper end of the element 272 to the 
plate 233 and is long enough so as not to interfere with 
the relative movement of such parts. Thus the flow of 
current through the circuit breaker passes from the ter 
minal 276 through the bimetallic element to the plate 233 
to the contactor 228 to the fixed contact 224 and thence 
to the terminal 226. As excessive current passes through 
the element 272 for a predetermined period of time the 
heat generated will be sufficient to warp such element to 
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the position shown in Fig. 13 thereby uncocking the 
trigger as described. 

It is desirable to prevent the circuit breaker from being 
closed by manual operation when overload conditions 
exist. To accomplish this, the contactor 228 is provided 
with a raised knob 281 which is engaged by the trigger 
256 whenever such trigger is uncocked to hold the con 
tactor 228 out of engagement with the fixed contact 224 
even though the push-pull bar be moved toward or held 
in the “on” position as is illustrated by the relationship 
of the parts shown in Fig. 13. With this arrangement the 
circuit breaker will open when overload conditions arise 
even though the manually operable member 216 be held 
in “on” position at the time. 

In order to automatically reset the trigger 256, the 
push-pull bar 216 is provided with an abutment 282 which 
will engage the underside of the trigger 256 as the push 
pull bar is being moved upwardly by the release springs 
242 after the slider 234 has been unlatched. The force 
of springs 242 is sufficient to overcome the force in spring 
258 in the accomplishment of this function. With the 
trigger so reset, the slider 234 will be latched as the bar 
is again moved to "on' position. 
The operation of this modification of the circuit breaker 

5 will now be described. Starting with the circuit breaker 
closed and the parts shown in the full line posiiton of 
Fig. 11, it is only necessary to manually pull the push-pull 
bar 216 outwardly to the position shown in the broken 
line in order to cause the circuit breaker to be opened 
and the contactor 228 to assume the position shown in the 
broken line. The over-center spring 236 functions to 
open and close the contactor 228 with a snap action and 
to resiliently hold the push-pull bar 216 in either its 
"on' or "off" position. Such normal operation does not 
disturb the overload release mechanism. With the cir 
cuit breaker in the "on' position a predetermined over 
load condition causes the current responsive element 272 
to warp out of engagement with the lip 274. The trigger 
256 will first move downwardly toward the position shown 
in Fig. 13 moving the contactor 228 out of engagement 
with the fixed contact 224 and unlatching the slider 234 
by withdrawing the bolt 255 so that the edge 252 is 
withdrawn from the tooth 254. As soon as the slider is 
unlatched it will move upwardly to the position shown 
in Fig. 12. This forces the push-pull bar 216 to “off” 
position and at the same time resets the trigger 256 with 
respect to the element 272. Provided the element 272 
has Warped back to normal, the next time the push-pull 
bar is moved to "on" position, the slider 234 will be 
carried to its cocked position and automatically latched. 
If the element 272 is not back to normal position, the 
trigger 256 will not be engaged thereby and as a result 
will hold the contactor 228 out of engagement with the 
fixed contact 224 even in the "on" position of the bar. 

Referring to the fourth modification disclosed in Figs. 
17 to 20, the Switch or circuit breaker is housed and 
mounted within a base 310 of moulded insulating mate 
rial. A cover plate 312 provided with a bearing 314 is 
suitably. Secured to such base and cooperates therewith in 
Supporting the mechanism. A push-pull bar or manually 
novable, member 316 has an outer end extending through 
the bearing 314 and provided with a knob 318 by which 
Such bar may be manually moved inwardly to “on” posi 
tion or pulled outwardly to “off” position (shown in 
broken lines in Fig. 17). For the purpose of guiding it, 
the inner end of such bar is provided with lugs 320 slid 

in grooves 322 formed in the inner walls of such 
SE 

A single-throw snap action switch is operated by the 
reciprocal movement of the push-pull bar 316. A plate 
324 with a fixed contact for such switch is held in grooves 
in such base. A movable contactor 328 is pivotally 
mounted on a bracket 331 by projections 330 loosely 
fitting in openings 332 in such contactor. Such bracket is 
electrically connected to an external terminal 326. The 
push-pull bar 316 carries a laterally projecting barrel 338 
within which is mounted a compression spring 336 for 
urging a round-headed pin 340 into sliding engagement 
with the surface of the movable contactor 328. The pin 
340 performs the double function of hoiding the con 
tactor 328 in operating relationship and snapping the 
contactor to "on" or "off" positions (see broken lines of 
Fig. 17) as such rounded head passes the fulcrum point 
in its travel, 



2,701,829 
9 

An automatic overload release normally held in inactive 
or cocked position is effective upon its release to force the 
push-pull bar 316 to its "cif' position. One element 
of such release is a slider 334 having a lower offset under 
lying and engaging the bottom of the push-pull bar 316. 
Such offset is provided with lugs 345 which are slidably 
guided in the grooves 322. A compression-type release 
spring 342 normally urges the slider 334 upwardly with 
sufficient force to carry the push-pull bar 316 to its "off' 
position as shown in Fig. 19. Under normal operating 
conditions the slider 334 is latched in the cocked position 
shown in Fig. 17 by the engagement of the upper end 
thereof with a lip 344 on a pivoted trigger 356. The 
trigger 356 is pivoted by a shaft 360 to the plate 324 and 
is resiliently urged in a clockwise direction by a coil-type 
trigger spring 358 encircling such shaft. In normal con 
ditions the trigger is held in cocked position by a current 
responsive element 372, such as a bimetallic thermal ele 
ment, the upper end of which underlies and engages a 
lip 374 on the right end of the trigger 356. Because the 
upper end of the slider 334 engages the lip 344 imme 
diately adjacent the shaft 360, the moment of force 
created by the compression in release spring 342 and 
tending to turn the trigger in a clockwise direction is 
relatively small. In opposition to this, the engagement 
between the current responsive member 372 and the lip 
374 is spaced a considerable distance from and on the 
opposite side of the shaft 360. Thus the moment of force 
tending to resist the clockwise rotation of the trigger under 
influence of both springs 342 and 358 is created by a rela 
tively small force acting on a relatively long lever arm. 
Hence the frictional engagement at such point is so small 
that upon little increase of predetermined current values 
for a short time the current responsive element will warp 
away from the trigger and permit it to uncock. The ele 
ment 372 is electrically connected to an external terminal 
376 and may be adjusted (by mechanism not shown) to 
control the range of its responsive operation. A pigtail 
type connector 378 extends from the upper part of the 
element 372 to the plate 324 and is long enough so as not 
to interfere with the relative movement of such element. 
Thus the flow of current through the circuit breaker 
passes from the terminal 276 through the bimetallic ele 
ment 372 to the plate 324 to the movable contactor 328 
to the bracket 331 and hence to the external terminal 
326. As excessive current passes through the element 
372 for a predetermined period of time the heat generated 
will be sufficient to warp such element to the position 
shown in full line in Fig. 18 thereby uncocking the 
trigger as described. 

It is desirable to prevent the circuit breaker from being 
closed by manual operation when overload conditions 
exist. To accomplish this the trigger 356 is provided 
with a finger 380 which engages a projection 381 on the 
movable contactor 328 to hold such contactor out of 
engagement with the fixed contact whenever such trigger 
is released from engagement with the current responsive 
element 372. The force in trigger spring 358 is sufficient 
to overcome the force in spring 336 and hold said con 
tactor open even though the push-pull bar 316 be in its 
“on” position as is illustrated in Fig. 18. With this ar 
rangement the circuit breaker will open when overload 
conditions arise even though the push-pull bar 316 be 
then held in "on' position. 

In order to automatically reset the trigger 356, the 
push-pull bar 316 is provided with an abutment 382 
which will engage a semi-circular projection 384 on the 
underside of the trigger 356 as the push-pull bar is moved 
upwardly by the release spring 342 after the slider 334 
has been unlatched. The force of spring 342 is sufficient 
to overcome the force in trigger spring 358 and any slid 
ing friction between the end of lip 374 and the side of 
element 372 in the accomplishment of this function. 
Under normal conditions the element 372 will underlie 
the lip 374 upon reset. The angle of the lower offset of the 
slider 334 is such that spring 342 acts to resiliently urge 
the upper end toward the right into sliding engagement 
with the end of lip 344. Hence the upper end of the 
slider 334 will snap under the lip 344 as the push-pull 
bar 316 is moved to "on" position from the “off” posi 
tion of Fig. 19 to again lock the slider 334 in cocked position. 
The operation of this modification of the circuit breaker 

will now be described. Starting with the circuit breaker 
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closed and the parts shown in the full line position of 
Fig. 17, it is only necessary to manually pull the push 
pull bar 316 upwardly to the position shown in the broken 
line in order to cause the circuit breaker to be opened 
and the movable contactor 328 to assume the position 
shown in the broken line. The spring 336 functions to 
open and close the contactor 328 with a snap action as 
the end of such pin passes the fulcrum point of such 
contactor. Because of the slope of the contactor to the 
vertical in both "on' and "off" positions the pin 340 
under pressure of spring 336 will also resiliently hold the 
push-pull bar 316 in either its “on” or “off” position. 
Such normal operation does not disturb the overload 
release mechanism. With the circuit breaker in the "on' 
position, a predetermined overload condition causes the 
current responsive element 372 to warp out of engage 
ment with the lip 374. The trigger 356 will first move 
clockwise toward the position shown in Fig. 18 moving 
the contactor 328 out of engagement with the fixed con 
tact 324 and unlatching the slider 334 by tipping the 
lip 344 upwardly. As soon as the slider is unlatched it 
will move upwardly to the position shown in Fig. 19. 
This forces the push-pull bar 326 to “off” position and 
at the same time resets the trigger 356 with respect to 
the element 372. Provided the element 372 has warped 
back to normal, the next time the push-pull bar is moved 
to "on' position the slider 334 will be carried to its 
cocked position and automatically latched. If the ele 
ment 372 is not back to normal position the trigger 356 
will not become cocked and as a result will swing clock 
wise as the bar 316 is pushed downwardly and the finger 
380 will engage the knob 381 to hold the contactor 328 
out of engagement with fixed contact 324 before the pin 
340 reaches the fulcrum point of such contactor. As 
previously explained, even after the pin 340 passes below 
Such fulcrum the trigger so released will still hold the 
contacts disengaged. 
Although only several embodiments of the invention 

are shown and described herein, it will be understood 
that this application is intended to cover such other 
changes or modifications as come within the spirit of the 
invention or scope of the following claims. 

claim: 
1, In, an "on' and "off' snap action push-pull oper 

ated Switch, overload responsive means comprising spring 
means loaded by a push-pull bar as said bar is moved 
into "on" position, means for locking said last mentioned 
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means when so loaded, a spring-biased trigger normally 
urged to unlatched position to unlock said means, and 
an element normally engaging said trigger in latched posi 
tion and effective in response to currents of predeter 
mined values to effect unlatching of said trigger, said 
engagement of the element and the trigger being effected 
as said bar is moved into "on' position. 

2. In a Switch as claimed in claim 1, an abutment on said trigger operable in unlatched position of said trigger 
to prevent said Switch from being placed in “on” position by said push-pull bar. 

3. A free-tripping overload switch comprising relatively 
movable engageable contacts, a manually movable mem. 
ber Supported for movement relative to said contacts to 
and from "off" and "on" positions, resilient means op 
erable between said member and one of said contacts 
to urge said contacts into engagement when said mem 
ber is in "on' position and to urge said contacts out of 
engagement when said member is in “off” position, an 
overload release spring operative when released to force 
said member to "off’ position, said spring being loaded 
as said member is moved to “on” position, means for 
locking said spring in loaded condition in a position per 
mitting said member to move to and from “off” and “on” 
positions without actuation of said spring, and trigger 
mechanism including a current responsive element for 
tripping said means. 

4. A switch as claimed in claim 3, in which said trigger 
mechanism has an abutment holding said contacts dis 
engaged in the sprung condition of said trigger mecha 
S. 

5. A switch as claimed in claim 3, in which said means 
for locking comprises: a slider having a portion inter 
posed between said overload release spring and said 
manually movable member and a latch portion; and a 
latch plate with which said latch portion engages to hold 
said slider with said spring so loaded. 
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6. A switch as claimed in claim 5, in which said slider 
has an abutment to engage said trigger mechanism in the 
sprung condition of said overload release spring to reset 
said trigger mechanism with respect to said current re 
sponsive element. 

7. A snap action circuit breaker having a manually 
operable member reciprocatably movable to and from 
"on' and “off” positions, means including spring means 
operable by said member to operate said circuit breaker 
in each direction with a snap action under normal condi 
tions, automatic means released from a cocked position 
under overload conditions to open said circuit breaker 
and move said member to “off” position, and second 
means for cocking said automatic means as said mem 
ber is moved to "on' position after previous release of 
said automatic means. 

8. A Snap action circuit breaker having a manually 
operable member movable to and from "on' and “off” 
positions to operate said circuit breaker under normal 
conditions, automatic means released from a cocked : 
position under overload conditions to open said circuit 
breaker and move said member to “off” position, and 
second means for cocking said automatic means as said 
member is moved to "on' position after previous release 
of said automatic means, said automatic means compris 
ing a spring-biased slider operable when released to move 
said member to "off’ position, a latch for holding said 
slider in cocked position, a slider-charged trigger oper 
able when released from charged position to open said 
circuit breaker and trip said latch, and a current respon 
sive element subject to overload conditions and normally 
biased to hold said trigger in charged position. 

9. A free-tripping overload switch comprising in com 
bination an element rectilinearly movable to “on” and 
"off" positions and being biased in one direction, an over 
load release spring operative when released to force said 
element to "off" position, said spring being loaded as 
said element is moved to "on' position, cooperating con 
tacts including a contactor pivotally supported on said 
element, a latch biased into engagement with said ele 
ment to restrain said element against the bias of said 
element, a rectilinearly movable trigger, spring means 
operable between said trigger and said element to urge 
said trigger in a direction to disengage said latch, a ther 
mally responsive means normally restraining said trigger 
against said spring means, operating means for said con 
tactor to resiliently engage and disengage said contacts 
at will while said element is latched and to relatch said 
element, and a part on said trigger engageable with said 
contactor to maintain said contacts disengaged when said 
thermally responsive means no longer restrains said trig 
ger and while said operating means is in position to 
engage said contacts. 

10. A free-tripping overload switch comprising in com 
bination an element rectilinearly movable to "on' and 
“off” positions and being biased in two directions, an 
overload release spring operative when released to force 
said element to "off" position, said spring being loaded 
as said element is moved to “off” position, cooperating 
contacts including a contactor pivotally supported adja 
cent said element, a fixed edge adjacent said element, a 
tooth on said element engageable with said edge under 
the influence of the bias of said element in one of said 
directions to latch said element against the bias of said 
element in the other of said directions, a pivotally mounted 
trigger biased in one direction and having a striker to 
engage said element and disengage said tooth and said 
fixed edge, a thermally responsive means normally re 
straining said trigger against its bias, operating means 
for said contactor to resiliently engage and disengage said 
contacts at will while said element is latched and to re 
latch said element, and a part on said trigger engageable 
with said contactor to maintain said contacts disengaged 
when said thermally responsive means no longer restrains 
said trigger and while said operating means is in posi 
tion to engage said contacts. 

11. A free-tripping overload switch comprising in 
combination an element rectilinearly movable to and from 
“off” and "on" positions, an overload release spring oper 
ative when released to force said element to “off” position, 
means for locking said spring in loaded condition in a 
position permitting said element to move to and from 
"off" and "on" positions without actuation of said spring, 
cooperating contacts including a contactor pivotally sup 
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ported adjacent said element, a tooth on said element, a 
bar having longitudinal movement for engagement with 
said tooth, a pivotally mounted trigger biased in one di 
rection and interconnected with said bar to impart longi 
tudinal movement thereto to cause said bar to disengage 
from said tooth, a thermally responsive means normally 
restraining said trigger against its bias, operating means 
for said contactor to resiliently engage and disengage said 
contacts at will while said element is latched and to relatch 
said element, and a part on said contactor engageable by 
said trigger to maintain said contacts disengaged when 
said thermally responsive means no longer restrains said 
trigger and while said operating means is in position to 
engage said contacts. 

12. In an “on” and "off" spring-biased snap action 
push-pull bar operated switch, relatively movable engage 
able contacts, a manual push-pull bar supported for 
movement relative to said contacts to and from "off" and 
"on' positions, resilient means operable between said 
bar and one of said contacts to urge said contacts into 
engagement when said bar is in "on' position and to urge 
said contacts out of engagement when said bar is in "off" 
position, free-tripping overload protection comprising a 
slider movable relative to said bar and having a cocked 
position, a release spring loaded by said slider in the 
cocked position of said slider and operable to move said 
bar to "off" position when said slider is uncocked, said 
spring being loaded as said bar is moved to “on” posi 
tion, a tooth on said slider, a bolt to engage said tooth 
and hold said slider in said cocked position, a pivoted 
member associated with said bolt and biased in one 
direction to withdraw said bolt from engagement with 
said tooth, and a current responsive element normally 
holding said pivoted member in the untripped position 
thereof. 

13. In an "on" and "off" spring-biased snap action 
push-pull bar operated switch, relatively movable engage 
able contacts, a manually movable push-pull bar sup 
ported for movement relative to said contacts to and from 
“off” and "on' positions, resilient means operable be 
tween said bar and one of said contacts to urge said con 
tacts into engagement when said bar is in “on” posi 
tion and to urge said contacts out of engagement when 
said bar is in "off" position, free-tripping overload pro 
tection comprising a slider movable relative to saidbar 
and having, a cocked position, a release spring loaded by 
said slider in the cocked position of said slider and oper. 
able to move said bar to said “off” position when said 
slider is uncocked, said spring being loaded as said bar 
is moved to "on" position, a lateral projection on said 
slider, a pivoted latch spring-biased into engagement with 
said projection to hold said slider in said cocked position, 
a slidable member spring-biased from an untripped posi 
tion in a direction to disengage said latch from said pro jection, and a current responsive element normally hold 
ing said slidable member in the untripped position thereof. 

14. In an "on" and "off" snap action push-pull bar 
operated Switch, relatively movable engageable contacts, 
a push-pull bar supported for movement relative to said 
contacts to and from “off” and “on” positions, resilient 
means operable between said bar and one of said contacts 
to urge said contacts into engagement when said bar is 
in "on" position and to urge said contacts out of engage 
ment when said bar is in "off" position, free-tripping over 
load protection comprising a slider movable relative to 
said bar and haying a cocked position, a release spring 
loaded by said slider in the cocked position of said slider 
and operative to move said bar to “off” position when 
said slider is uncocked, said release spring being loaded 
as said bar is moved to "on" position, a tooth on said 
slider, a fixed edge engageable by said tooth to hold said 
slider in said cocked position, a pivoted member spring 
biased from an untripped position in one direction to 
contact said slider and disengage said tooth from said 
edge, and a current responsive element normally holding 
Said pivoted member in the untripped position thereof. 

15. In an "on" and "off" snap action push-pull bar 
operated switch, overload protection comprising a slider 
movable relative to saidbar and having a cocked position, 
a release spring loaded by said slider in said cocked posi 
tion and operable to move said bar to “off” position when 
Said slider is uncocked, an elongated trigger, a pivot for 
said trigger close to one end thereof to permit said trigger 
to Swing from a latched to an unlatched position, a first 
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lip on said trigger at said end to hold said slider in cocked 
position when said trigger is in latched position, a second 
lip on the other end of said trigger, and a current respon 
sive element positioned to engage said second lip and 
hold said trigger in latched position. 

16. A free-tripping overload switch comprising in com 
bination a rectilinearly movable member biased in one 
direction from a cocked position, cooperating contacts 
including a contactor pivotally mounted intermediate its 
ends, a latch pivoted intermediate its ends and swingable 
to and from latched and unlatched positions, said latch 
having a lip on one side of its pivot engageable with said 
member in said latched position to restrain said member 
in said cocked position, a thermally responsive element 
positioned to engage said latch on the opposite side of its 
pivotal connection to hold said latch in latched position, 
and operating means for said contactor including a spring 
biased pin slidably engageable with said contactor to en 
gage and disengage said contacts at will while said mem 
ber is cocked and to recock said member. 

17. A switch as claimed in claim 16 in which said latch 
carries a finger adapted to engage said contactor to dis 
engage said contacts when said latch is uncocked, and 
Spring means to urge said latch to said uncocked position 
with enough force to hold said contacts disengaged in 
dependently of the position of said operating means when 
ever said thermally responsive element is out of engage 
ment with said latch. 

18. A switch as claimed in claim 17 in which there is 
an abutment on said operating means to engage and re 
latch said latch as said operating means is moved to dis 
engage said contacts under influence of said member. 

19. A free-tripping overload switch comprising co 
operating contacts including a movable contactor pivoted 
intermediate its ends, a push-pull bar supported for longi 
tudinal movement between "off" and “on” positions, a 
spring-biased pin carried by said bar and resiliently slid 
ably engaged with said movable contactor to engage and 
disengage said contacts as said bar is moved to and from 
"on' and “off” positions, a slider having a cocked posi 
tion and movable to an uncocked position to engage and 
move said bar to “off” position, a release spring normally 
urging said slider to said uncocked position, a member 
having a pivotal mounting, a portion on said member 
near one side of said pivotal mounting engageable with 
said slider to hold said slider in said cocked position with 
said release spring compressed, a thermal-responsive ele 
ment having an end underlyingly engaging said member on 
the opposite side of said pivotal mounting at a place spaced 
from said pivotal mounting a distance in excess of the 
distance between said portion and said pivotal mounting 
whereby frictional engagement between said thermal 
responsive element and said member caused by the pres 
sure of said release spring is sufficiently low to permit said 
thermal-responsive element to move out of underlying 
engagement with said member upon a small change for 
a short time in the thermal condition to which said element 
is subjected. 

20. A free-tripping overload switch comprising co 
operating contacts including a contactor having a pivotal 
support intermediate its ends, a push-pull element mov 
able to and from “off” and “on” positions, a resiliently 
biased member carried by said element and slidably en 
gaged with said contactor to engage and disengage said 
contacts as said element is moved to “on” and "off' posi 
tions, a release spring for moving said element to "off" 
position, a latch having a cocked position for holding said 
spring compressed and out of operative engagement with 
said element, a trigger having a latch-engaging portion 
operable in the locked position of said trigger to hold said 
latch in said cocked position, and a current responsive de 
vice engageable with said trigger under normal operating 
conditions to hold said trigger in said locked position and 
disengageable from said trigger under abnormal operating 
conditions, 

21. A free-tripping overload switch comprising co 
operating contacts including a contactor having a pivotal 
support intermediate its ends, a push-pull element movable 
to and from “off” and "on' positions, a resiliently biased 
member carried by said element and slidably engaged with 
said contactor to engage and disengage said contacts as 
said element is moved to "on' and “off” positions, a re 
lease spring for moving said element to “off” position, a 
latch having a cocked position for holding said spring com 
pressed and out of operative engagement with said ele 
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ment, a trigger haying a latch-engaging portion operable 
in the locked position of said trigger to hold said atch in 
Said cocked position, a current responsive device engage 
able with said trigger under normal operating conditions 
to hold said trigger in said locked position and disengage 
able from said trigger under abnormal operating condi 
tions, Spring means urging said trigger from said locked 
position to a Sprung position, and abutment means be 
tween said trigger and said contactor operable in said 
Sprung position to disengage said contacts in either posi 
tion of said element. 

22. A free-tripping overload switch comprising co 
operating contacts including a contactor having a pivotal 
Support intermediate its ends, a push-pull element mov 
able to and from "off" and "on positions, a resiliently 
biased member carried by said element and slidably en 
gaged with said contactor to engage and disengage said 
contacts as said element is moved to “on” and “off” posi 
tions, a release spring for moving said element to “off” po 
sition, a latch having a cocked position for holding said 
Spring, compressed and out of operative engagement with 
Said element, a trigger having a latch-engaging portion 
Operable in the locked position of said trigger to hold said 
latch in said cocked position, a current responsive device 
engageable with said trigger under normal operating con 
ditions to hold said trigger in said locked position and dis 
engageable from said trigger under abnormal operating 
conditions, Spring means urging said trigger from said 
locked position to a sprung position, abutment means be 
tween said trigger and said contactor operable in said 
Sprung position to disengage said contacts in either posi 
tion of said element, and abutment means between said 
trigger and said element to reset said trigger in said locked 
position as said element is moved to “off” position. 

23. A Snap action circuit breaker having a manually 
operable member movable to and from “on” and "off" po 
sitions to operate said circuit breaker under normal condi 
tions, automatic means released from a cocked position 
under overload conditions to open said circuit breaker 
and move said member to "off’ position, said automatic 
means comprising a Spring-biased slider operable when 
released to move said member to "off" position, a latch 
for holding said slider in cocked position, a spring 
charged trigger operable when released from charged po 
sition to open said circuit breaker and trip said latch, 
a current responsive element subject to overload condi 
tions and normally biased to hold said trigger in charged 
position, second means for cocking said automatic means 
as said member is moved to "on' position after previous 
release of said automatic means, said second means com 
prising a first abutment movable with said member as 
said member is moved toward “off” position by said 
slider and a second abutment carried by said trigger and 
contacted by said first abutment to move said trigger to 
charged position as said member is moved into "off’ posi 
tion, and a one way engagement between said member 
and said slider to move said slider into cocked and latched 
position when said member is moved to “on” position. 

24. A snap action circuit breaker having a manually 
operable member movable to and from “on” and “off” po 
sitions to operate said circuit breaker under normal con 
dition, automatic means released from a cocked position 
under overload conditions to open said circuit breaker 
and move said member to 'off' position, second means 
for cocking said automatic means as said member is 
moved to "on' position after previous release of said 
automatic means, said second means comprising a first 
abutment movable with said member as said member is 
moved toward “off” position by said slider and a second 
abutment carried by said trigger and contacted by said 
first abutment to move said trigger to charged position as 
said member is moved into "off" position, and means pro 
viding a one way engagement between said member and 
said slider to move said slider into cocked and latched po 
sition when said member is moved to “on” position. 
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