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1. 

his invention relates to circuit breakers, and 
more particularly, to circuit breakers for con 
trolling lighting and moderate power circuits. 
This application is a division of my copending 
application. Serial No. 592,804 filed May 9, 1945, 
now Patent No. 2,624,816, issued January 6, 1953. 
An object of the invention is to provide a cir 

cuit breaker embodying an improved, thermally 
and magnetically responsive trip device. Wherein 
the magnetically-responsive means is. Supported 
entirely by the thermally responsive means. 
Another object of the invention is to provide 

an improved thermally and magnetically respon 
Sive trip device Wherein operation of the magnetic 
eiement applies no bending stress to the therinal 
element and avoids the possibility of the thermal 
eerinent taking a permanent. Set, due to its being 
bent When in eated condition. 

Another. object, is to provide a trip device hay 
ing an armature movable against the bias of a 
Spring other than the thermal element, SO that 
a stiffer thernal element may be used. Without 
requiring a large magnetic force : for magnetic 
tripping. 
A further object is to improve the accuracy 

of calibration of the trip. device and to insure 
that accuracy is maintained even after inter 
rupting heavy short-circuit, currentS. 
Another object of the invention is to provide 

a circuit breaker embodying an in proved ther 
mally and magnetically responsive trip device 
having the magnetically responsive means 
notiated on the thernally, responsive leanSil 
a manner to permit adjustment of the thernally 
responsive means without changing the magnetic 
airgap. 
Another object of the invention is to provide 

a circuit breaker embodying a thermally and 
magnetically responsive trip device wherein the 
magnetically responsive means COInprises a COre 
member and a movable armature both mounted 
on the thermally responsive means to permit 
altering the set of the thermally responsive 
means without disturbing the adjustment of the 
magnetic airgap of the movable armature. 
Another object of the invention is to provide 

a circuit breaker. Which is simple, Safe and reliabie 
in operation, and Which is inexpensive to nanu 
facture. 
The novel features that are considered char 

acteristic of the invention: both as to structure 
and operation, together with additional objects 
and advantages thereof, Will be best understood 
from the following detailed description of sev 
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2 
eral embodiments thereof When read in conjunc 
tion. With the accompanying drawing, in which: 

Figure. 1 is a side, elevational view, partly in 
section, of a circuit breaker. embodying the in 
vention; 

Fig. 2 is a fragmentary elevational view show 
ing: a modification of the trip device; and 

Fig. 3 is a sectional view taken substantially 
on line II-II of Fig. 1, and looking in the 
direction of the arrows. 
Referring to Fig. 1 of the drawing, the circuit 

breaker comprises a housing and a cover 
plate 3:... therefor, both constructed of molded 
insulating material, stationary contact means 
5, movable contact means. 7, an operating 
mechanism and a trip device 2. 

he stationary contact. 5 is rigidly Secured 
to the inner end of a multi-angular terminal 
neinber 23: Which is . Seated in an angular slot 
25 in the molded housing f. The outer end of 
the terminal 23 is provided. With a connecting 
means 2 for connecting the terminal 23, in an 
electric circuit. At the opposite end of the hous 
ing is disposed a terminal 9, which at its 
inner:" end supports the trip device (to be later 
described) and Which is provided With a co 
nector. 3 at its outer end for coanecting the 
terminal in an electric circuit. 
The movable contact, it is rigidly. Secured on 

the free end of a . U-shaped; Switch arm 3 hav 
ing its legs 57. Supported in: recesses in the legs 
55 of a U-shaped operating lever 35. The operat 
ing lever 35 is pivotaly. Supported on a pivot pin 
A mounted in a suitable opening in the housing 

and a matching opening in the cover 3. An 
operating: Spring 39 is connected under tension 
between the Switch arm. 3 and a releasable car 
rier 33 pivoted on a pin 4 supported in coin 
panion openings in the housing is and the cover 
43. Spacers. 43. are provided to maintain the 
carrier, 33 properly Spaced from the Walls of the 
housing and the cover plate; 
The operating lever 35 is provided with an 

operating handle 49 molded integral therewith 
and extending through an opening 5 in the 
housing . The operating lever is also provided 
With an arcuate member 53 molded integral 
thereWith cooperating. With the housing is to 
substantially closes the opening 5 in any posi 
tion. Of the handle 49. The SWitch arm. 3 is 
electrically connected by means of a flexible 
connection 59 to one end of a bimetal element 
89 forming a part of the trip device 2 and which 
is suitably secured at its upper end, preferably 
by welding, to the inner end of the terminal 9 i. 
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The switch arm 3 is operated to manually 
open and close the contacts by manipulation of 
the handle 49. Movement of the handle in a 
clockwise direction from the full line position 
carries the legs 57 of the Switch arm 3 across 
to the left of the line of action of the operating 
Spring 39 which then biases the switch arm to 
the open position and causes movement of the 
Switch arm to open position. With a Snap acre 
tion. The operating mechanism and Switch arm 
are shown in the manually open position by dot 
and dash lines in Fig. 1. 
The contacts are manually closed by reverse 

operation of the handle. Counterclockwise 
movement of the handle 49 from the dot and daSh 
position (Fig. 1) to the full line position moves 
the legs 5 of the SWitch arm. 37 acroSS to the 
right of the line of action of the spring 39 which 
thereupon acts to close the contacts with a snap 
action. 
An arc extinguisher 6 is provided to quickly 

extinguish the arc drawn when the circuit is in 
terrupted. The arc extinguisher may be of any 
Suitable type, the one illustrated comprising a 
Series of slotted plates into which the arc is 
dra Win and extinguished. 
The circuit breaker is adapted to be tripped 

Open instantaneously in response to overioads 
above a predetermined value, or a short circuit, 
and after a time delay on lesser overloads by 
means of the trip device 2. Operation of the 
trip device 2 releases the carrier 33 whereupon 
the OverCenter Spring moves the carrier cock 
Wise noving the line of action of the overcenter 
spring 39 to the right of the center line of the : 
Switch arm 3. Thereafter the spring 33 acts 
to move the Switch arm to open position with a 
Snap action. The movement of the carrier 33 
is arrested by engagement with a projection 6 of 
the housing . 
The Operating mechanism is inore fully de 

Scribed and claimed in application Seria No. 
592,446, filed May 7, 1945, by H. S. Gano and G. 
J. Freese, now Patent No. 2,624,815 issued Jan 
uary 6, 1953, and assigned to the assignee of 
this invention. 
The current responsive means or trip device 2 

comprises the bimetal element 89 connected by 
means of the flexible conductor 59 to the switch 
arm 3, an electromagnet to 7 including a chan 
nel-shaped core member 9 and a movable 
armature if , a latch element 5 and a resilient 
Spring . The terminal 9 is secured to the 
end Wall of the casing by means of a screw 
33 and the bimetal element 89 is rigidly secured 
by Suitable means such as welding to the upper 
inner end of the terminal 9. 
The U-shaped core member C9 is suitably se 

cured, preferably by welding, to the bimetal ele 
ment to form a unitary assembly. The armature 
member f f is pivotally mounted on a pivot pin 
3 Supported in extensions of the legs or flanges 

of the U-shaped magnet core 0.9 at its lower end 
near the free or movable end of the bimetal 
element. The latch member 5 is rigid with 
the magnetic armature adjacent its upper 
end for normally engaging and restraining the 
releasable carrier 33 in operative position. The 
force of the bias on the releasable member 33 is 
transmitted through the two magnetic members, 
Which are pivoted together, and applied to the 
bimetal element 89 in tension. 
The armature if f is biased by means of spring 

fill against a fixed stop 9 formed inwardly 
from one leg of the core member 39 thus pro 
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4 
viding a fixed magnetic airgap. The stop 9 is 
carried by the bimetal and magnetic core a S 
Sembly and opposes the force of the releasable 
member 33 which tends to rotate the armature 
about its pivot. The stop 9 limits the air 
gap to a predetermined size which is independent 
of the position to which the biretal and nag 
inetic core assembly may have moved. A screw 
2 threadedly engaging the core member 99 
and the bimetal element 89 is provided for vary. 
ing the tension of the armature Spring it to 
thereby vary the minimum overload current re 
quired to instantaneously trip the breaker. 
The latch element 5 normally engages and 

restrains the carrier 33 in operative position as 
shown in Fig. 1. Upon the occurrence of an 
overload current below a predetermined value of, 
for instance, 1000% of normal rated current, the 
bineta element 89 defects moving its free lower 
end toward the right (Fig. 1). The bimetal ele 
inent 89 moves the core member 09, armature 
member and its actuating or latch portion 
5 in unison in the same direction, since the 

arnature is held against the stop portion 9 
Which moves in fixed relation. With the bimetal 
and core assembly, and causes the latch 5 to 
release the carrier 33 whereupon the operating 
mechanism functions in the previously described 
manner to automatically open the contactS. 

Before the contacts can be closed following an 
autonnatic opening operation, it is necessary to 
reset and relatch the mechanism. This is ac 
complished by moving the handle 49 clockwise to 
the full open position during which movement 
the leg 55 of the Operating lever 35 engages a 
piil 83 in the carrier 33 and moves the carrier 
counterclockwise about its pivot 4. Near the 
end of its counterclockwise movement, the free 
end of the carrier 33 wipes by the latch portion 
25, slightly fiexing the spring against its 
bias Without Substantially bending the bimetal 
element 89. Thereafter the Switch arm is moved 
to close the contacts 5-7 in the previously de 
Scribed manner by movement of the handle 49 
Counterclockwise to the closed position. 
Upon the occuit'ence of a heavy overload or 

Short circuit, such for example as 1030% of rated 
cuiri'ent Cr over, the current flowing thirough the 
illetal ele; next 3 energizes the core re;nber 89 

a. Stificient arouint to instantaneously attract and 
oigel'3te the ai'3ature toward the side portions 
GE flanges cf the chainiel-shaped core 89, releas. 
ing the ?airier 33 and effecting instantaneous 
Opening of the contacts. 

the in Venition provides a circuit, breaker of few 
parts aid Simple aid it expensive construction 
having an ingroved trip device wherein all of the 
eleinents are rinouated at a single point on one of 
the tel'32inals of the breaiser, the electromagnetic 
trip device oeing mounted entirely on the bimetal 
trip element. By this constiugition the magnetic 
trip values are not affected by adjustinent of the 
tier.nal trip element. The bijneta: element can 
he inade Stiffer Without affecting the reiatching 

5 effort; thereby providing a more positive thermal 
trip action. Another advantage of the invention 
is that the magnetic airgap remains constant re 
gardless of changes in ambient temperature. 
Means is provided winereby the trip device may 

ise adjusted to vary the tripping tire of the tine 
Celay tirip leans. The adjusting neans con 
prises a Screw 35 threadedly engaging the upper 
end of the terminai Si and having its rounded 
head bearing against a concave recess in the hous 
ing . An Opening 87 in the casing permits the 
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insertion of a suitable tool for turning the screw 
85 to thereby adjust the trip device without re 
moving the cover, 3. This opening may be sealed 
to prevent tanpering. 
According to the modification of the invention 

illustrated in Fig. 2; of the drawing, a Straight. 
strip of bimetal 89 is secured, preferably by weld 
ing, to the inner end of the terminal 9, which is 
secured to the housing by means of the screw 93. 
An electromagnet, indicated generally at 95 is se 
curely mounted on the bimetal.89. The electro 
magnet 95 comprises two members of magnetic 
material, one of which is a U-shaped core member 
9 having a yoke 99 each being secured, preferably 
by welding, to the bimetal element 89, and the 
other member of magnetic material is a movable 
arrature pivotally supported by the yoke 
inenber 99 at the two ends of the U-shaped core 
member 9 nearest to the free or novable-end of 
the bimetal 39. A compression spring 03 biases 
the arnatire to the unattracted position 
against a limit stop comprising a portion 05 of 
the yoke 93. The stop portion 5, which is 
carried by the bimetal and core assembly, also op 
poses the bias on the releasable member 33 which 
tends to rotate the armature about its pivot. The 
airgap of the magnet may be varied by bending 
the portion i5 of the magnet yoke thus changing 
the position of the stop for the armature. In the 
unattracted position, the armature G acts as a 
latch having a latch portion 6 for releasably re 
straining the releasable carrier 33 in operative po 
Sition. The biasing force on the releasable carrier 
Reinber 33 is exerted on the latch portion 6 and 

is tiransmitted through the pivoted member to 
its pivoted lower end and thence to the bimetal 
element 83 near its free or movable end, and 
stresses the bimetal element intension rather than 
in compression which might cause the bimetal to 
ecome boWed. 
When the binetal element 89 (Fig. 2) is heated 

a predeteriained amount in response to overload 
currents below a predeterimined value of, for in 
stance 1000% of rated current, it defects in a di 
rection to move the free end thereof, together with 
the entire magnet 95, away from the operating 
Inecinanism, thereby releasing the carrier 33 and 
causing automatic opening of the contacts. When 
energized in response to overload currents above 
a value, such for example as 1000% of rated cur 
rent, or in response to short circuits, the core 
member 9, attracts the armature of against the 
bias of the resilient spring fe3 to effect instan 
taneous tripping of the breaker. It is thus seen 
that the latch portion 67 is a single actuating por 
tion which is moved either magnetically when the 
arnature f is attracted to the core 97, or ther 
inally, when the bimetal 89 fiexes and bodily moves 
both the core 97 and the armature. Of. 

After an automatic opening. Operation, the 
mechanism may be reset and the contacts closed 
in the previously described manner. 
From the foregoing it will be seen that there is 

provided an improved circuit breaker of simple 
and inexpensive construction, wherein all- ele 
ments of the trip device including the electromag 
netic trip means and movable: armature are 
nounted on the bimetallic trip element. By this 
construction the bimetal element may be adjusted 
to vary the time delay tripping time of the breaker 
without changing the magnetic airgap. Or affect. 
ing the instantaneous.trip.time of the breaker. 
While the invention has been Specifically dis 

closed in accordance with the provisions of the 
patent statutes, it is to be understood that War 
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6 
ious changes in the structural details and arrange 
ment of parts thereof may be made without de 
parting from some of the essential features of the 
invention. 
I claim as my invention: 
1. in a circuit breaker comprising relatively 

novable contacts and means releasable- to effect 
opening of said, contacts, trip. means operable 
in response to . Overload currents to release Said 
releasable means, Said trip means comprising a 
bimetal element traversed and heated by the Cui'- 
rent of the circuit, an electromagnetic core men 
ber mounted for movement by said bimetal ele 
ment, and extending around three sides of Said bi 
metal element to be energized by current traw 
ersing said bimetal element, a movable armature 
pivotally supported on the two side portions of 
said electromagnetic core member, said electro 
magnetic core member being operable in response 
to overload currents above a predetermined value 
to attract said armature and effect instantaneous 
release of said releasable means, and said bi 
retal element flexing when heated a predeter 
mined amount in response to overload currents 
below said predetermined value to move said 
electronagnetic core member and effect release 
of said releasable means; 

2. A circuit breaker including relatively mov 
able contacts, a releasable member operable When 
released to effect opening of Said contacts, trip 
means including a bimetal element electrically 
connected to be traversed by current, electrore 
sponsive means comprising a U-shaped core 
member and an armature Surrounding Said bi 
metal eleinent and energized by the current flow 
therethrough, said core member being mounted 
for novement by said bimetal element upon heat 
ing thereof due to overloads and said movement 
of the bineta element and core member causing 
release of Said releasable member, and the ends 
of said U-shaped core member having thereon. 
pivotal supporting means on which said armature 
is pivotally mounted on the core member for 
movement relative thereto magnetically upon the 
occurrence of heavy overloads to also cause re 
lease of said, releasable member and opening of 
said contactS. 

3. A circuit breaker including relatively now 
able contacts, a releasable member operable When 
released to effect opening of said contacts, trip 
means including a bimetal element electrically 
connected to be traversed by current, electrore 
sponsive means comprising a pair of magnetic 
members on opposite sides of Said bimetal ele 
ment and energized by the current flow there 
through, both of Said magnetic members being 
movable, one of said magnetic members being piv 
otally mounted on the other magnetic member, 
a spring biasing said pivotally mounted magnetic 
member away from the other magnetic naemiper 
and said pivotally mounted magnetic member be 
ing magnetically movable about its pivot against 
the bias of said spring without bending said bi 
natal element, and the other magnetic member 
being movable upon bending of Said bimetal 
member, one of said magnetic members having 
a latch portion engaging and normally holding 
said releasable member, said latch portion being 
movable to releasing position by magnetic attrac 
tion between the magnetic members, and said 
latch portion also being movable to releasing po 
sition by bending force of said bimetal element 
transmitted entirely through One of the magnetic 
members to said latch portion. 

4. A circuit breaker including relatively mov 
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able contacts, a releasable member operable when 
released to effect opening of Said contacts, ther 
Inal trip means including a conductor electrical 
ly connected to be traversed by current, mag 
netic responsive means including a pair of mag 
netic members pivoted together, both of said mag 
netic members being movable and having said 
Current traversed conductor extending therebe 
tween to create magnetic flux therein, a latch 
portion rigid With one of said magnetic members 
and normally engaging and holding said releas 
able mennber, One of said magnetic members be 
ing movable upon movement of the thermal trip 
means to move said latch portion and cause re 
lease of the releasable member, and said latch 
portion also being moved upon the magnetic flux 
causing attraction of said magnetic members rel 
ative to each other about the point where they 
are pivoted together. 

5. A circuit breaker including relatively mov 
able contacts, a releasable member operable when 
released to effect opening of said contacts, a ter 
iminal Strip, a, bimetal element mounted and elec 
trically connected at its upper end to said termi 
nal Strip, a fiexible conductor connected to the 
lower end of the bimetal element and electrical 
ly connecting it in series with said contacts, a 
pair of magnetic members comprising a core 
neinber having a U-shaped section of magnetic 
material extending around the bimetal element, 
aid an arnature extending across and pivoted 
on the ends of the U of the core member, said 
core member being movable upon bending of the 
binetal element due to the flow of a predeter 
IXlined current through the bimetal element, a 
Spring biasing Said arnature against pivotal 
in Overment to Ward the ends of the U of the core 
Inernber, and said armature being movable about 
its pivot against the bias of said spring by the 
In 3gnetic flux caused in the U-shaped core inem 
ber and armature by the current flow in the bi 
metal element upon the flow of a higher prede 
terrained current through the bimetal element, 
a latch portion rigid with one of said magnetic 
aenbers and engaging and normally holding said 
releasable member, and said latch portion being 
novable to releasing position upon movement of 
the core inleinber by the bimetal element and be 
ing Slovable to releasing position upon magnetic 
attraction between the magnetic members. 

6. In a circuit breaker comprising relatively 
novable contacts and means releasable to effect 
Opening of Said contacts, trip ineans opei'aible in 
response to overload currents to release said re 
leasable means, said trip means including a bi 
metal element traversed and heated by the cur 
'ent of the circuit, a movably mounted electro 
magnetic Core member movable by said binetal 
eleria&nt, side portions on said electromagnetic 
COre Yember whereby it extends around three 
Sides of Said bimetal element to be energized by 
current traversing said bimetal eleinent, ex 
tensions providing a pivot support on each of the 
two Side portions of said electromagnetic core 
member, a movable armature pivotally supported 
on said two extensions, said electromagnetic core 
member being operable in response to overload 
currents above a predetermined value to attract 
said arnature and effect instantaneous release 
of said releasable means, and said bimetal ele 
inent flexing when heated a predetermined 
annount in response to overload currents below 
said predetermined value to move said electro 
magnetic core member and effect release of Said 
releasable means. 
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8 
7. A circuit breaker including relatively mov 

able contacts, a releasable member biased to 
move and effect opening of said contacts, trip 
means including a bimetal element electrically 
connected to be traversed by current, means 
mounting said bimetal element adjacent one erad 
and leaving it free to move at the other end, 
electroresponsive means comprising a movably 
mounted channel-shaped core member and a 
imovable armature Surrounding said bimetal ele 
ment and energized by the current flow there 
through, Said movable channel-shaped core mem. 
ber being operatively connected to be moved upon 
novement of said bimetal element upon heating 
thereof due to overloads, said movement of the 
bimetal element and movable channel-shaped 
core member causing release of said releasable 
member, and the fanges of said movable channe 
shaped Cole member having at the end thereof 
nearest the free end of said bimetal element, 
pivotal Supporting means by which said novaiole 
arlnature is pivotally mounted on the channel 
Shaped Core member for movement relative there. 
to magnetically upon the occurrence of heavy 
overloads to also cause release of said releasable 
member and opening of said contacts. 

8. A circuit, breaker including relatively mov 
able contacts, 2, releasable member operable when 
released to effect opening of said contacts, trip 
Eleans if ciuding a bimetal element electrically 
collected to be traversed by current, electio 
(ssponsive reans Conaprising a pair of magnetic 
Inenbers or opposite sides of said bimetal ele 
ment and energized by the current flow there 
through, both of Said magnetic members beiag 
110 Vable, One of Said magnetic member's being 
?ounted on the other magnetic member for 

in ovenient theretoward when magnetically at 
tracted thereto, and the other magnetic member 
being mounted for movement upon bending of 
said bimetal member, a spring positioned between 
said magnetic members and biasing said one 
movable magnetic member away from the other 
magnetic member, stop means carried entirely by 
and (Yaoyable With the two magnetic members 
for initing the air gap between the two magnetic 
aerabers, Said. One novable magnetic member be-, 
ing magnetically novable away from its position 
determined by said stop means against the bias 
of said spiring without bending said bimetal ele 
ment, said one movable magnetic member hav 
ing rigid theirewith an actuating portion movable 
to a position for effecting release of Said releas 
able member, said actuating portion being nov 
able to releasing position by the magnetic attrac 
tion between the magnetic members, and Sai 
actuating portion also being innovable to releas 
ing position by bending force of said bimetal 
element transmitted to Said actuating portion 
though said movable stop means. 

9. A circuit breaker including relatively now 
able contacts, a releasable member biased to 
innove and effect opening of said contacts, therial 
trip means including a conductor electrically con 
inected to be traversed by current, magnetic ite 
sponsive means including a pair of magnatic 
members, each of said magnetic members being 
movably mounted, said current traversed co:- 
ductor extending between said magnetic men 
bers to create magnetic fix therein, one of Said 
magnetic members having two side portions ea?ch 
opposite one edge of said current traversed coin 
ductor, an extension on each side portion having 
a pivot bearing, the other of Said magnetic nein 
bers having a pair of pivot portions through which 
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it is Supported on said: extensions. On Said side 
sportions, a latch portion rigid. With one of said 
magnetic members, said latch, portion normally 
engaging and holding said releasable member 
against its bias, one of said magnetic members 
being movable upon movement of the thermal trip 
means to move said latch portion and cause re 
lease of the releasable member, and Said latch 
portion also being moved upon the magnetic flux 
causing attraction of said magnetic members 
relative to each other about said pivot bearings on 
the extensions of the side portions. 

10. A circuit breaker including relatively mov 
able contacts, a releasable member biased to 
move when released to effect opening of Said 
contacts, a terminal stirip, a bimetal element 
mounted and electrically connected at its upper 
end to said terminal strip and being movable at 
its lower end, a flexible conductor connected to 
the lower end of the bimetal element and elec 
trically connecting it in series with Said con 
tacts, a pair of magnetic members comprising a 
movably mounted channel-shaped core member 
of magnetic material extending around the bi 
metal element and an armature pivoted adja 
cent its lower end on the flanges of the channel 
shaped core member adjacent the end thereof 
nearest the lower movable end of the bimetal 
element, said channel-shaped core member being 
movable upon bending of the bimetal element 
due to the flow of a predetermined current 
through the bimetal element, a Spring biasing 
said armature against pivotal movement toward 
the fianges of the channel-shaped core member, 
and said armature being movable about its pivot 
adjacent its lower end against the bias of Said 
spring by the imagentic flux caused in the chan 
nel-shaped core member and armature by the 
current flow in the bimetal element upon the 
ioW of a higher predetermined current through 
the bimetal element, a latch portion rigid with 
one of Said magnetic members and engaging and 
normally holding said releasable member against 
its bias, and said latch portion being movable to 
releasing position upon movement of the chan 
nel-shaped core member by the bimetal element 
and heing movable to releasing position upon 
magnetic attraction between the magnetic men 
bers. 

11. In a circuit breaker comprising relatively 
movable contacts and means releasable to effect 
opening of Said contacts, trip means operable to 
release Said releasable neans in response to over 
load currents including an electromagnet having 
a core member and an armature member, a cur 
rent responsive birtietal element mounted at One 
end and having its other end free to flex When 
heated, said core member and armature member 
being positioned on opposite sides of Said bimetal 
element and both being carried and Solely Sup 
ported by said bimetal element adjacent its free 
end, a pivot axis adjacent the end of the arma 
ture member nearest the free end of the bimetal 
eiement about which the armature member piv 
ots when attracted to said core member, a single 
actuating portion carried on said armature men 
ber adjacent the end thereof farthest from the 
free end of the bimetal element for initiating 
operation of said releasing means both thermally 
upon movement of the bimetal element and mag 
netically upon attraction of the armature men 
ber to the core member, a stop portion movable 
with said bimetal element limiting separation of 
said armature member from said core member so 
that the core and armature members are both 
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10 
moved upon flexing of the bimetal element while 
the core and armature members remain in Sub 
stantially fixed relation to each other to thereby 
cause movement of said single actuating portion 
carried on the armature member and operation 
of the releasing means upon the occurrence of 
overloads of relatively low values, resilient means 
opposing movement of said airmature member 
toward said core member, and Said armature 
member being magnetically novable toward Said 
core member against the bias of said resilient 
means about the pivot axis adjacent the end of 
the armature member nearest the free end of 
the bimetal element without substantially mov 
ing the bimetal element to thereby cause innove 
ment of Said single actuating portion carried on 
the other end of the arnature member, and Oper 
ation of the releasing means upon the occurrence 
of heavy overloads or short circuitS. 

12. In a circuit breaker comprising relatively 
nowable contacts and a releasable member biased 
to effect opening of said contacts, trip means 
operable to release Said releasable member in re 
Sponse to overload currents comprising a current 
responsive bimetal element mounted at One end 
and movable at the other end and an electro 
magnet having a core member and an armature 
member, said armature member being pivotally 
movable toward the core member about a pivot 
axis adjacent its end nearest the Innovable end 
of the bimetal element, Said core member and 
arrinature member being positioned on opposite 
sides of Said bimetal element and both being car 
ried by the movable part of said bimetal element 
which forms the sole Support therefor, a single 
latch portion rigidly connected to the armature 
member adjacent its end farthest from the mov 
able end of the bimetal element and movable at 
all times with said arnature member, said single 
latch portion normally engaging and restraining 
Said releasable member againstitS bias and trans 
nitting the force thereof to the bimetal element 
in tension, Said Single latch portion releasing 
said releasable member both upon thermal move 
ment of the bimetal element and upon magnetic 
attraction of the armature member to the core 
member, Said core and armature members both 
being connected to be noved by flexing of the bi 
metal element while the said core and armature 
members remain in substantially fixed relation 
to each other to thereby cause movement of said 
Single latch portion connected to the armature 
and release of said releasable member upon the 
occurrence of overloads of relatively low values, 
resilient means opposing movement of said arma 
ture member toward said core member, said 
armature member being magnetically movable 
toWard said core member about its pivot axis 
adjacent the end thereof nearest to the movable 
end of the bimetal element against the bias of 
said resilient means without substantially mov 
ing said bimetal element to thereby cause move 
ment of Said single latch portion rigidly connect 
ed to the armature and release of the releasable 
Imember upon the occurrence of heavy overloads 
or short circuits, and said releasable member 
having an end portion engageable with said single 
latch portion to move it and the armature mem 
ber against the bias of the resilient means oppos 
ing movement of the arnature member so as to 
relatch with said single latch portion. Without 
substantial novement of the bimetal element. 

13. In a circuit breaker, relatively movable con 
tacis, a releasable member operable when re 
leased to effect opening of said contacts, a bi 
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metal mounted at one end and free to move at 
the other end, conductors connecting said bi 
metal to be traversed by the current through the 
contacts, a magnetic core member assembled Oil 
the movable part of the bimetal to be moved 
thereby, an armature member mounted on Said 
bimetal and magnetic core assembly, a Spring 
biasing said arnature away from Said magnetic 
core, a stop portion carried by Said bimetal and 
magnetic core assembly and limiting movement 
of the arnature due to its bias away from the 
magnetic core to a predetermined air gap inde 
pendent of movement of the bimetal and mag 
netic core assembly, and an actuating portion 
rigid with said armature member for initiating 
Operation of Said releasable member. 

14. In a circuit breaker, relatively movable 
contacts, a releasable member operable When re 
leased to effect opening of said contacts, a bi 
metal mounted at one end and free to move at 
the other end, conductors connecting said bi 
metal to be traversed by the current through the 
contacts, a magnetic core meinber assembled. On 
the movable part of the bininetal to be moved 
thereby, an armature member pivotally mounted 
adjacent its end nearest to the nowable end of 
the binetail, Said armature enber being piv 
otally mounted on said bimetal and inagnetic 
core assembly, a spring biasing said armature 
away from Said magnetic core, a stop carried by 
said bimetal and magnetic core assembly and 
limiting movement of the arrnature due to its 
bias away from the magnetic core to a predeter 
mined airgap independent of movement of the 
bimetal and magnetic core assembly, and a latch 
portion mounted rigid with Said pivoted arma 
ture adjacent the end thereof farthest from the 
novable end of the bimetal, said latch portion 
normally engaging aid holding Said releaSable 
member. 

15. In a circuit breaker, relatively movable 
contacts, a, releasable member biased to move 
when released and effect opening of Said con 
tacts, a binetal mounted adjacent one end and 
free to move at the other end, conductors con 
necting said bimetal in the circuit through the 
Contacts, a magnetic core assenbled on One side 
of the bimetal adjacent its movable end, an 
armature member pivotally mounted adjacent its 
end nearest to the movable end of the bimetal, 
said armature member being pivotally mounted 
on said bimetal and magnetic core assembly and 
being positioned on the side of the bimetal oppo 
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12 
site the magnetic core, a latch portion mounted 
rigid with said pivoted armature member adja 
cent the end thereof farthest from the Innovable 
end of the bimetal, said latch portion rigid with 
the pivoted armature member being normally en 
gaged by said releasable member and Said arma 
ture member being biased thereby to move about 
its pivot in a direction away from the magnetic 
core, and a stop carried by said nowable bi 
metal and magnetic core assembly limiting move 
ment of the armature member away from the 
magnetic core to a predetermined airgap inde 
pendent of the position to which the movable 
bimetal and magnetic core assembly may have 
moved. 

16. In a circuit breaker, relatively movable 
contacts, a releasable member operable when re 
leased to effect opening of Said contacts, a bi 
metal mounted at one end and free to move at 
the other end, conductors connecting Said bi 
metal to be traversed by the current through the 
contacts, a magnetic core member assembled on 
the innovable part of the bimetal to be moved 
thereby, an armature member mounted on said 
bimetal and magnetic core assembly, a coil spring 
positioned between said armature and khagnetic 
core and biasing Said armature away fron said 
magnetic core, stop means carried entirely by 
Said amature and magnetic core assembly and 
limiting movement of the armature due to its 
biaS away from the magnetic core to an airgap 
which is independent of movement of the bimetal 
and magnetic core assembly, a Screw threaded 
portion on said armature and magnetic core as 
Sembly for adjusting the initial calibration, and 
an actuating portion rigid With said amature 
when the breaker is in use, said actuating por 
tion being movable in the same direction both 
upon magnetic attraction of the armature to the 
magnetic core and upon thermal bending of the 
bimetal due to an overload to initiate operation 
of said releasable member to effect opening of 
the contacts. 
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