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1

This invention relates:to-circuit: breakers, and
more particularly to- circuit’ breakers:-foér 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 supperted 1o direction of the arrows.
entirely by-the thermally:responsive: means. Referring-to Fig. 1 of the drawing, the circuit

Another object of the:invention:is-to provide breaker comprises  a° housing i and. a- cover
an improved thermally and magnetically respon- plate 13- therefor, both constructed  of' molded
sive trip device whereih-operation of the magnetic insulating - material, stationary contact means
element applies no bending-stress-to-the thermal 15 1§, movable contact means- {7, an operating
element and avoids the possibility-of the thermal mechanism I9:and a trip device 21.
element taking a permanent-set-due to its being The- stationary contact 15 is rigidly secured
bent when in heated condition. to the- inner end of a multi-angular terminal

Another- chject is to provide a:-trip device hav- member 23" which: is-seated- in . an angular slot
ing an armature movable against' the bias of a ¢ 25 in the molded housing Ii. The outer end of
spring other than the thermal'element, so that the terminal 23 is provided with  a' connecting
a stiffer thermal element-may- be used without means 27 for connecting the terminal 23 in an
requiring a- large’ magnetic force- for-magnetic electric circuit. At the opposite end of the hous-
tripping. ing 11 is- disposed- a terminal 9{- which at its

A further object is- to:-improve the aceuracy o5 innerend supports the: trip device (fto be later
of calibration of the trip-device and to insure described) and which is provided with a con-
that accuracy.- is maintained even after  inter- nector: 31 at its outer end: for- connecting the
rupting heavy. short-circuit’ currents. terminal in:.an electric cireuit:

Another object of the invention is to provide The movable contact i7 is rigidly. secured on
a circuit breaker embodying an.improved ther- 5, the-free end of’a-U-shaped:switch arm 31 hav-
mally and magnetically. responsive trip device ing-its:legs 971 supported:in-recesses in the legs
having the magnetically’ responsive means 55 0f g U-shaped operating lever 35. The operat-
mounted on the thermally- responsive means in ing lever 35'ig-pivotally supported on a pivot pin
o manner to permit adjustment of the thermally 4T mounted in a:suitable gpening in the housing
responsive means without changing the magnetic g5 (1 and a:matching opening in ghe cover 13. An
airgap. operating: spring 39 is connected under tension

Another object of the invention is to-provide  between the switch arm 37 and a releasable car-
a circuit breaker embodying a thermally and rier 33 pivoted on a pin 41 supported in-com-~
magnetically responsive trip device wherein the  PaRiOn ODENINEs 1nwthe housing [1-and the cover
magnetically Tesponsive means comprises a cove 40 !3. Spacers. 43'1a;e prov1cf1§d» tghmau:ﬁ;amF thf
member and a movable armature both mounted  carrier 38 properly spac?d rom the walils ot the
on the thermally responsive means to permit housing and the: cover Pi‘.te." s

. X The operating  lever- 33" is provided with an
altering the set. of the thermally respomsive  o.o4in0 nandle 48 molded integral: therewith
means Wlth.out disturbing-the adjustment of the 45 and extending through an opening 51 in the
magnetic airgap of the movable armature. housing 1. The operating lever-is also provided

Another object of. the:invention:is to provide with an arcuate member 53 molded integral
a circuit breaker which is simple, safe and reliable therewith cooperating- with the: housing: {4 to
in operation, and which.is inexpensive to:manu- substantially close-the opening 5i in- any posi-
facture. 50 tion- of” the handle 49: The switch arm 37 is

The novel features -that are considered char- electrically: connected: by means of a flexible
acteristic' of the-invention: both as:to structure connection 59 to one end of. a bimetal element
and’ operation; together with additional objects 89 forming a part oi the trip device Z{ and which
and advantages thereof; will be best’' understood: is suitably secured at its upper end, preferably
from the following' detailed description of sev- 66 by welding, to the inner end of the terminal §1.

[+

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 IIT—III of Fig. 1, and looking in the
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The switch arm 37 is operated to manually
copen and close the contacts by manipulation of
the handle 49. MMovement of the handle in a
clockwise direction from the full line position
carries the legs 87 of the switch arm 37 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 ac-
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 48 from the dot and dash
position (Fig. 1) to the full line position moves
the legs §7 of the switeh arm 37 across to the
right of the line of action of the spring 8% which
thereupon acts to close the contacts with a snap
action.

An arc extinguisher 68 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 are is
drawn and extinguished.

The circuit breaker is adapted to be tripped
open instantaneously in response to overloads
above a predetermined value, or a short circuit,
and after a time delay on lesser overloads by
means of the trip device 2i. Operation of the
trip device 21 releases the carrier 23 whereupon
the overcenter spring moves the carrier clock-
wise moving the line of action of the overcenter

spring 39 to the right of the center line of the :

switch arm 37. Thereafter the spring 28 acts
to move the switch arm to open position with a
snap action. The movement of the carrier 32
is arrested by engagement with a projection §i of
the housing 1.

The operating mechanism is more fully de-
scribed and claimed in application Serial No.
592,446, filed May 7, 1945, by #. 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 21
comprises the bimetal element 8§ connected by
means of the flexible conductor 59 {o the switch
arm 37, an electromagnet 197 including a chan-
nel-shaped core membker (088 and a movable
armature 1{1, a latch element {§5 and a resilient
spring ti1. The terminal 31 is secured to the
end wall of the casing {1 by means of a screw
83 and the bimetal element 89 is rigidly secured
by suitable means such as welding to the upper
inner end of the terminal 81.

The U-shaped core member {89 is suitably se-
cured, preferably by welding, to the bimetal ele-
ment to form a unitary assembly. The armature
member {l1 is pivotally mounted on a pivot pin
113 supported in extensions of the legs or flanges
of the U-shaped magnet core {08 at its lower end
near the free or movable end of the bimetal
element. The latch member {15 is rigid with
the magnetic armature (1{ 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 ({1 is biased by means of spring
HIT against a fixed stop 118 formed inwardly
from one leg of the core member £89 thus pro-

ot

15

20

o
<

Bt

=

45

50

G4

70

75

4

viding a fixed magnetic airgap. The stop 119 is
carried by the bimetal and magnetic core as-
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 bimetal and mag-
netic core assembly may have moved. A screw
{21 threadedly engaging the core member 189
and the bimetal element 88 is provided for vary-
ing the tension of the armature spring 1i7T to
thereby vary the minimum overload current re-
quired te instantaneously trip the breaker.

The latch element 115 normally engages and
restrains the carrier 33 in operative position as
shown in Fig. 1, Upon the occurrence of an
overload current helow a predetermined value of,
for instance, 10009% of normal rated current, the
bimetal element 89 deflects moving its free lower
end toward the right (Fig. 1). The bimetal ele-
ment 89 moves the core member 185, armature
member {{! and its actuating or latch portion
({5 in unison in the same direction, since the
armature is held against the stop portion (19
which moves in fixed relation with the bimetal
and core assembly, and causes the latch {15 to
reiease 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
automatic opening operation, it is necessary to
reset and relatch the mechanism. This is ac~
complished by moving the handie 49 clockwise to
the full open position during which movement
the leg 85 of the operating lever 85 engages a
pin &% in the carrier 33 and moves the carrier
counterclockwise about its pivot &41. Near the
end of iis counterciockwise movement, the free
end of the carrier 33 wipes hy the latch portion
1(8, slightly fiexing the spring (17 against its
bias withoui substantially bending the bimetal
element 88. Thereafter the switch arm is moved
to close the confacts (5—17 in the previously de-
scribed manner by movement of the handle 49
counterclockwise to the closed position.

Upon the occurrence of a heavy overload or
short circuit, such for exarmple as 1080% of rated
current or over, the current flowing through the
bimetal element 88 energizes the core member (88
o sufficient amount to instantansously attract and
operate the armature | {{ toward the side portions
or flanges cof the channel-shiaped core {9, releag-
ing the carrier 33 and efecting instantanecus
opening of the contacts,

The invention provides a circuit breaker of few
parts and simple and inexpensive construction
having an improved trip device wherein all of the
clements are mounted at a single point on one of
the terminals of the breaker, the siectromagnetic
trip device being mounted entirely on the bimetal
trip eiement. By this construction the magnetic
trip values are not affected by adjustment of the
thermal trip element., The bimetal element ean
be made stiffer without affecting the relatching

5 effort thereby providing a more positive thermal

trip action. Another advantage of the invention
is that the magnetic airgap remaing constant re-
gardless of changes in ambien$ temperature.
Means Is provided whereby the trip device may
e adjusted to vary the tripping time of the time
delay trip means. The adjusting means com-
prises a screw 85 threadedly engaging the upper
end of the terminal 9i and having its rounded
head bearing against a concave recess in the hous-
ing 4. An opening 87 in the casing permitg the
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insertion.of: a-suitable tool for turning:the serew
85 to thereby adjust the:trip device without re-
moving-the cover: 13. This opening:may be sealed
to prevent tampering.
According to the modification of tlie 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 91 which is
secured to the housihg by means-of the screw 83.
An electromagnet, indicated ‘generally at 95 is se-
curely mounted on the bimetal:-89. The electro-
magnet 85 comprises- two members -of ' magnetic
material, one of which is:a U-shaped core. member

87 having a yoke 99 each being secured, preferably-

by welding; to the bimetal element’ 82, and the
other member of magnetic material'is a movable
armature (81 pivotally supported by the- yoke
member 98'at the two ends-of the U-shaped core
member 87 nearest to the free or movable -end of
the bimetal 89: A compression spring- 103 biases
the armature: 181 to- the unattracted position
against a limit stop comprising a portion 185 of
the yoke 88, The stop portion- i85, which is
carried by the bimetal and core-assembly, 81so op-
poses the bias on the releasable member 33 which
tends to rotate the armature about its pivot. The
airgap of the magnet may he varied by bending
the portion 185 of the magnet yoke thus changing
the position of the stopfor the armature. In the
unattracted position, the armature 181 acts as a
latch having a latch portion-§7 for releasably re-
straining the releasable carrier 33 in operative po-
sition. The biasing force on the releasabie carrier
member 33 is exerted on the latch portion €7 and
is transmitted through the pivoted member {81 to
its pivoted lower end and thence to the bimetal
clement 89 near its free or movabkle end, and
stresses the bimetal element in tension rather than
in compression which might cause the bimetal to
become howed.

TWhen the bimetal element 89 (Fig. 2) is heated
a, predetermined amount in response to overload
currents below a predetermined value of, for in-
stance 1000% of rated current, it defiects in o di-~
rection tc move the free end thereof, together with
the entire magnet 95, away from the operating
mechanism, thereby releasing the carrier 23 and
causing sutomatic opening of the contacts. When
energized in response to overload currents above
a value, such for example as 1600% of rated cur-
rvent, or in response to short circuits, the core
member 81 attracts the armature 101 against the
bias of the resilient spring 103 to efiect instan-
taneous tripping of the:breaker. It is thus seen
that the lateh portion 61 is.a single actuating por-
tion which is maoved either magnetically when the
armature (81 is attracted.to the core 97, or ther-
mally when the bimetal 89.flexes and bodily moves
both the core 87 and the armature {01.

After an automatic opening. operation, the
mechanism may be reset.and the contacts closed
in the previously described manner.

From the foregoing it -will ke seen that there is
provided an improved circuit breaker of simple
and inexpensive construction, wherein all- ele-
mentg of the trip device including the electromag-
netic trip means- and movable: armature are
mounted 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 var-
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ious changes:in thestructural details and. arrange-
ment. of parts-thereof may: be:made without de-
parting from some of theessential features of the
invention.

I claim as my invention:

1. In a circuit breaker comprising relatively
movable contacts and:means releasable-to effect
opening of  said: contacts, trip- means operable
in response to-overload currents to release said
releasahle means, said trip-means comprising a
bimetal eléement traversed and heated by the cur-
rent of the circuit; an electromagnetic core mem-
ber mounted for movement by said bimetal ele-
ment and extending around three sides of said bi-

5 metal element to be:energized by current trav-

ersing said bimetal element; a movable armature
pivotally supported on the twoside 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-
metal element flexing when heated a predeter-
mined amount in response to overload currents
below said predetermined value to move said
electromagnetic’ core-member and effect release
of said releasable means:

2. A circuit breaker including relatively mov-
able contacts, a releasable ‘member operable when
released t0 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 element and energized by the -current fow
therethrough, said core member being mounted
for movement by said bimetal element upon heat-
ing thereof due to overloads and said -movemens
of the bimetal 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
rovement 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 mov-
able contacts, a releasable member operable when
released to effect opening of said contacts, trip
means including a bimetal element electricaily
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 fiow there-
through, both of said magnetic members being
movable, one of said magnetic members being piv-
otally mounted on the other maghetic member,
a spring biasing said pivotally mounted magnetic
member away from the other magnetic member
and said pivotally mounted magnetic member be-
ing magnetically movable about its pivot agains
the bias of said spring without bending said bi-
metal element, and the other magnetic member
being movable upon bhending- 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
lateh portion also being movable to releasing po-
sition by bending force of said bimetal element
transmitted entirely through one of the maghetic
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-
mal 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 member, 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~
minal strip, a bimetal element mounted and elec-
trically connected at its upper end to said termi-

nal strip, a flexible conductor connected to the 253

lower end of the bimetal element and electrical-
ly connecting it in series with said contacts, a
pair of magnetic members comprising a core
member having a U-shaped section of magnetic
material extending around the bimetal element
nd an armature extending across and pivoted
on the ends of the U of the core member, said
core member being movable upon bending of the
bimetal element due to the flow of a predeter-
mined current through the himetal element, a
spring biasing said armature against pivotal
movement toward the ends of the U of the core
member, and said armature being movable about
its pivot against the bias of said spring by the
magnetic flux caused in the U-shaped core mem-
ber and armature by the current fow in the bi-
metal element upon the flow of a higher prede-
termined current through the bimetal element,
a latch portion rigid with one of said magnetic
members and engaging and normally holding said
releasable member, and said latch portion being
movable to releasing position upon movement of
the core member by the bimetal element and be~
ing movable to releasing position upon magnetic
attraction between the magnetic members.

6. In a circuit breaker comprising relatively
movable contacts and means releasable to effect
opening of said contacts, trip means operable in
response to overload currents to release said re-
leasable means, said irip means including a bi-
metal element traversed and heated hy the cur-
rent of the circuit, a movably mounted eleziro-
msagnetic core member movable by said bimetal
element, side portions on said electromagnetic
core member whereby it extends around three
sides of said bimetal element to be energized by
current traversing said bimebal element, 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 armature and effect instantaneous release
of said releasable means, and said bimstal ele-
ment flexing when heated a predetermined
amount in response to overloag currents below
said predetermined value to move said electro-
meagnetic core member and effect release of said
releasable means.
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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 end
and leaving it free to move at the other end,
electroresponsive means comprising a movably
mounted channel-shaped core member and a
movable 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
mevement of said bimetal element upon heating
therecf due to overloads, said movement of the
bimetal element and movable channel-shaped
core member causing release of said releasable
member, and the flanges of said movable channasi-
shaped core member having at the end thereof
nearest the free end of said bimetal element
pivotal supporting means by which said movable
armature is pivotally mounted on the channsl-
shaped core member for movement relative there-
to magnetically upon the occurrence of heavy
overioads to also cause release of said releasabie
member and opening of said contacts.

8. A circuil breaker including relatively mov-
able contacts, a releasable member operable when
released to effect opening of said contacts, frip
means including a bimetal element electrically
connected to be traversed by current, electro-
regponsive means comprising a pair of magnetic
members on opposite sides of said bimetal ele-
ment and energized by the current fiow there-
through, both of said magnetic members being
movable, one of said magnetic members being
mounted on the other magnetic member for
movement theretoward when magnetically at-
wracted thereto, and the other magnetic member

) being mounted for movement upon bending of

said bimetal member, a spring positioned betwean
said magnetic members and biasing said one
movable magnetic member away from the other
magnetic member, stop means carried entirely by
and movable with the two magnetic members
for limiting the airgap between the two magnetic
members, said one movable magnetic member be-
ing magnetically movable away from its position
determined by said stop means against the bias
of said spring without bending said bimetal cle-
ment, said one movable magnetic member hav-
ing rigid therewith an actuating portion movabls
to a position for effecting release of said releas-
able member, said actuating portion being mov-
able to releasing position by the magnetic attrac-
tion between the magnetic members, andg said
actuating portion also being movable to releas-
ing position by bending force of said bimetsl
element transmitted to said actuating portion
through said movabkle stop means.

9. A circuit breaker including relatively mov-
able contacts, a releasable member biased to
move and effect opening of said contacts, thermal
trip means including a conductor electrically con~
nected o be traversed by current, magnetic re-
sponsive means including a pair of magnetic
members, each of said magnetic members being
movably mounted, said current traverseq con-
ductor extending between said magnetic mem-
bers to create magnetic flux therein, one of said
maghetic membears having two side portions each
opposite one edge of said current traversed con-
ductor, an extension on each side portion having
a pivot bearing, the other of said magnetic mem-~
bers having a pair of pivot portions through which



:2,6177,026

9

‘it.is supported on-said-extensions on -said side
-portions, 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 {c 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 termingl stiip, ‘a bimetal element
mounted and électrically connected at its upper
end to said terminal strip:and being movable at
“its ‘lower end, a Hexible 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, & spring  biasing
said armature against pivotal movement toward
‘the flanges of the channel-shaped core member,
and said armature being movable about its pivod
asdjacent its lower end against the biag of said
spring by the magentic flux caused in the chan-
nel-shaped core member and armature by the
current flow in the bimetal -element upon the
flow 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 bheing movable to releasing position upon
magnetic atiraction between the magnetic mem-
bers.

11. Tn & circuit breaker comprising relatively
movable contacts and means releasable to effect
gpening of said contacts, trip means operable to
release said releasable means in response to over-
load currents including an electromagnet having
g, core member and an armature member, a cur-
rent responsive bimetal element mounted at one
end anhd having its other end free to flex when
heated, said core member and armature member
being positionad on opposite sides of said bimetal
clement 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
element about which the armature member piv-
ots when attracted to said core member, a single
actuating portion carried on said armature mem-
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 mem-
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 armature member

-toward said core member, and said armature

member being magnetically movable 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 move-
ment of said single actuating portion: carried on
the other end of the armature member and oper-
ation of the releasing means upon the occurrence
of heavy overloads or short circuits.

12. In g circuit bresker comprising relatively
movable contacts and a releasable member biased
to effect  opening of said contaets, -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 movable end
of the bimetal element, said core member and
armature 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 armature member, said single
latch portion normally engaging and restraining
said releasable member against its bias and trans-
mitting 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 maghnetic
attraction of the armature member to the core
member, said core and armature members ‘both
being conneeted to be moved 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 eause move-
ment of said single latch portion rigidly connect-
ed to the armature and release of the releasable
member 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 armature member so as to
relatch with said single lateh portion without
substantial movement of the bimetal element,
13. In g circuit breaker, relatively movable con-
tacts, a releasable member operable when re-
leased to effect opening of said contacts, a bi-
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mefal mounted at one end and free to move at
the other end, conductors connecting said hi-
metal to be traversed by the current through the
contacts, a magnetic core member assembled on
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 armature away from said magnetic
core, a stop portion carried by said bimetal and
magnetic core assembly and limiting movement
of the armature due to its bias away from the
magnetic core to a predetermined airgap 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 throush the
contacts, a magnetic core member assembled on
the movable part of the bimetal to be moved
thereby, an armature member pivotally mounted
adjacent its end nearest to the movable end of
the bimetal, said armature member being piv-
ofally mounted on said bimetal and magnetic
core assembly, a spring bhiasing said armature
away from said magnetic cove, a stop carried by
sald bimetal and magnetic core assembly and
limiting movement of the armature due to its
bias away from the magnetic core o g predeter-
mined airgap independent of movement of the
bimetal and magnetic core assembly, and a latch
portion mounted rigid with said pivoted armo-
ture adjacent the end thereof farthest from the
movable end of the bimetal, said latch portion
normally engaging and holding said releasable
member.

15. In a circuit breaker, relatively movahle
contacts, a releasable member hiased to move
when released and effect opening of said con-
tacts, a bimetal mounted adjacent one end and

free to move at the other end, conductors con- .

necting said bimetal in the cireuit through the
contacts, a magnetic core assembled on one side
of the bimetal adjacent its movahble 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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site the magnetic core, o latch portion mounted
rigid with said pivoted armature member adja-
cent the end thereof farthest from the movable
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 movable 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, 2 magnetic core member assembled on
the movable 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 magnetis
core and biasing said armature away from said
magnetic core, stop means carried entirely by
said armature 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 armature
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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