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This invention relates to circuit breakers, and
more particularly to circuit breakers for con-
trolling lighting and moderate power circuits.
My application S. N. 278,018, filed May 9, 1952, is
a division of this application.

An object of the invention is to provide a
circuit breaker embodying an improved thermal-
ly and magnetically responsive trip device where-
in the magnetically responsive means is sup-
ported entirely by the thermally responsive
means.

Another object of the invention is to promde
an improved thermally and magnetically re-
sponsive trip device wherein operation of the

magnetic element applies no bending stress to

the thermal element and avoids the possibility
of the thermal element takmg a permanent set
due to its being bent when in heated condition.

Another object is to provide a trip device hav-
ing an armature movable against the bias of a
spring other than the thermal element, so that
a stiffer thermal element may be used without

- requiring a large magnetic force for magnetic
- {ripping.

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
g circuit breaker embodying an improved ther-
mally and magnetically responsive trip device
having the magnetically responsive means
mounted on the thermally responsive means in
a manner to permit adjustment of the thermally
responsive means without changmg the magnetic
airgap.

Another object of the invention is to provide
a circuit breaker embodying a thermally and
maghnetically responsive trip device wherein the
magnetically responsive means comprises g core
member and a movable armature both mounted
onn 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 re-
llable in operation, and which is mexpenswe to
manufacture.

The novel features that are considered char-
~acteristic of the invention are set forth in par-
ticular in the appended claims. The invention
itself, however, both as to structure and opera-
tion, together with additional objects and ad-
vantages thereof, will be best understood from
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the following detailed description of several em-
bodiments thereof when read in conjunction
with the accompanying drawing, in which:

Fig. 1 is a side elevational view, partly in sec-
tion, of a circuit breaker embodying the inven-
tion:

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

Fig. 3 is a fragmentary elevational view show-
ing g further modification of the't'ri'p‘ 'device'
and

Fig. 4 is a sectional view taken substantlauy on
line IV—IV of Fig. 1, and looking in the direc-
tion of the arrows.

Referring to Fig. 1 of the drawing, the circult
breaker comprises a housing i1 and a cover plate
13 therefor, both constructed of molded insulat-
ing marterial, stationary contact means 15, mov-
able contact means 171, an operating mechanism
19 and a trip device 21.

The stationary contact 15 is rigidly secured

~ to the inner end of a multi-angular terminal
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member 23 which is seated in an angular slot
29 in the molded housing I1. The outer end of
the terminal 23 is provided with a connecting

‘means 21 for connecting the terminal 23 in an

electric circuit. At the opposite end of the hous-
ing 11 is disposed a terminal 29 which at its
inner end supports the trip device (to bhe later
described) and which is provided with a con-
nector 31 at its outer end for connecting the
terminal in an electric circuit.

The movable contaect 1T is rigidly secured on
the free end of a U-shaped switch arm 37 hav-
ing its legs 51 supported in recesses in the legs
99 of a U-shaped operating lever 35. The op-
erating lever 3% is pivotally supported on a pivot
pin 47T mounted in a suitable opening in the
housing |1 and a matching opening in the cover
(3. An operating spring 39 is connected under
tension between the switch arm 37 and a re-
leasable carrier 33 pivoted on a pin 41 supported
in companion openings in the housing 1f and

- the cover 3. Spacers 43 are provided to main-

tain the carrier 33 properly spaced from the
walls of the housing and the cover plate.

The operating lever 39 is provided with an
operating handle 49 molded integral therewith
and extending through an opening 5f in the hous-
ing 11. The operating lever is also provided with

~an arcuate member 53 molded integral therewith
- co-operating with the housing i to substantially
- close the opening 51 in any position of the handle

49. The switch arm 37 is electrically connected
by means of a flexible connection 59 to one end
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of a bimetal element 45 forming a part of the
trip device 21 and which is suitably secured, prei-
erably by Weldmg, to the inner end of the ter-
minal 29.
| The switch arm 37 is operated to manually open
and close the contacts by manipulation of the
handle 49. Movement of the handle in a clock-
wise direction from the full line position carries
the legs 57 of the switch arm 37 across to the
left of the line of action of the operating spring

10

39 which then biases the switch arm to the open

position and causes movement of the switch arm

to open position with a snap action. The operat-

ing 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 move-
ment of the handle 49 from thé dot and dash
position (Fig. 1) to the full line position moves
-the legs 571 of the switch arm 37 across to the
rieht of the line of action of the spring 39 which
thereupon acts to close the conta,cts with a snap
-action.

An arc extmgmsher 60 is provided to quickly
extinguish the arc drawn when the circuit is in-
terrupted. The arc extinguisher may be Gf any
suitable -type, the one illustrated COIIIpI‘lSlng
~ series of slotted plates into which the arc is drawn
- ahd 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 lessel overloads by
means of the trip device 21. Operation of the
trip device 21 releases the carrier 33 whereupon
‘the overcenter spring moves the carrier clockwise
- moving the line of action .of the overcenter spring
39 to the right of the center line of the switch
arm 31. Thereafter the spring 39 acts to move
~ the switch arm to open position with a snap
action. The movement of the carrier 33 is ar-
rested by engagement with a projection 6{ of the
housmg I{. |

The operating mechanism is more fully de-
- seribed and claimed in application Serial No.
592,446, filed May 7, 1945, by H. S. Gano and
- G. J. Freese and a,s.s;lgnea to the assignee of this
invention.

The current responswe means-or trip device 2! *

comprises the bimetal element 45 connected by
means of the flexible conductor 58 to the switch
arm 31, an electromagnet mecluding two members
- of magnetic material, one of which is a channel-

shaped core member 63 and the other a movable -
- armature 65, a2 latch element 671 and 4 resilient

member 6§38 rigidly secured to the bimetal element
for supporting the armature 65. The fterminal
29 is secured to the end wall of the casing |1
- by means of a screw 71 and the bimetal element
45 is rigidly secured by suitable means such as

welding to the upper inner end of the terminal

29, Just below the point of attachment of the

 bimetal element. to the terminal 29 the bimetal
element is formed inwardly at right angles and

then downwardly for a short distance substan-

‘tially parallel to the terminal 29 to form a flat
- surface to which the resilient member 69 is
- secured. The resilient member or spring 69 is

secured to the bimetal element by means of a

rivet 73. Below the rivet 13 the bimetal extends
- downwardly at a slight angle to the terminal 289.
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lating the free end of the bimetal element 45
from the free end of the spring 69. The looped
end of the biased member 69 and the bution 11
thereon provide a lost motion connection hetween
the free and movable ends of the bimetal 43 and

the biased member §9, since movement of the bi-
metal to the right carries the biased member

with it, but movement of the biased member
toward the bimetal is permitted without move-

ment of the bimetal.

The channel-shaped core member 63 straddles

the bimetal element 45 and is secured thereto
preferably by welding. The armature 63 is se-
cured to the spring 69 adjacent the core member
€3 by means of a rivet 81 which also serves to

secure the latch element 67 to the spring 69.
- The latch element 67 normally is biased by the

regilient or bigsed member §9 to a position where

it engages and restrains the carrier 33 in opera-
tive position as shown in Fig. 1. Upon the occur-
rence of an overload current below a predeter-

mined value of, for instance, 10009 of normal

rated current, the bimetal element 45 deflects

- moving its free lower end toward the right (Fig.
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The lower end of the spring 69 is looped as shown

‘at 15 (Fig. 1) and the upwardly extending end

 thereof carries an insulating button 77 for insu--

75 in ambient temperature.

1).

The bimetal element 45, through the insu-
lating button 71, moves the biased spring member

69 in the same direction and causes the latch
element §7 to release the carrier 33 whereupon
the Operatmg mechanism functions in the pre-
viously desceribed manner to automatically open
the eontacts.

Before the contacts can be closed followmg an

automa,tlc opemng Operatmn, 1t 1s necessary to

.....

| comphshed by movmg the handle 49 clockwise
to the full 6pen position during which movement
the leg 55 of the operating lever 35 engages a
pin 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 member 67,
slightly flexing the Spring 69 against its bias.

Thereafter the switch arm is moved to close the

contacts 15—I117 in the previously described man-

ner by movement of the handle 49 counterclock-

wise to the closed position. |
Upon the occurrence of a heavy overload or
short circuit, such for example as 1000% of tated

current or over, the current flowing through the
bimetal element 45 energizes the corée member
B3 3 sufficient amount to insStantaneously attract

angd operate the armature 68 against the bias of

the biased member 69, releasing the carrier 33
and effecting instantaneous opetiing of the con-

tacts. It isthus seen that the latch 67 is a single
actuating portion which 1s moved either mag-

netically when the armature 65 is attracted to
‘the core 63, or thermally whehn the bimetal 45

flexes and bodily moves both the core 63 and
armature 9.

The inveiition provides a ciréuit breaker of
few parts and simple and inexpensive construc-
tion having an improved trip device wherein .all
of the elements are mounted at a single point
on one of the terminals of the breaker, the elec-
tromagnetic trip device being mounted efntirely

~on the bimetal trip element. By this construc-

tion the ma,gnetlc trip values are ot affected
by adjustment of the therinal trip elemeént. The

bimetal element can he made stiffer without

“affecting the relatching effort thereby providing

a ‘more positive thermal trip action. Another
advantageé of thé invention is that the magnetic
airgap remains constant regardless of changes
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Means is provided whereby the trip device may
be 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 ferminal 29 and having its rounded
head bearing against a concave recess in the
housing (1. An opening 81 in the casing permits
the insertion of a suitable tcol for turning the
screw 85 to thereby adjust the frip device with-
out removing the cover {3. This opening may
be sealed to prevent tampering.

According to the modification of the invention
illustrated in Fig. 2 of the drawing, a straight
strip of himetal 89 is secured, preferably by weld-
ing, to the inner end of a terminal 91 which is
secured to the housing by means of a screw 93.
An electromagnet, indicated generally at 93, is
‘securely mounted on the bimetal 89. The elec-
tromagnet 95 comprises a U-shaped core mem-

ber 97 and 2 yoke 99 each being secured, prefer-

ably by welding, to the bimetal element 89, and
a movable armature I8! pivotally supported on
the yoke member 99. A compression spring 1063
biases the armature 181 to the unattracted posi-
tion against a limit stop comprising a portion
(05 of the yoke 99. The airgap of the magnet
may be varied by bending the portion (05 of the
magnet yoke thus changing the position of the
stop for the armature. In the unattracted posi-

tion, the armature 101 acts as a lateh for releas-

ably restraining the releasable carrier 33 in opera-
tive position.

When the bimetal element $9 (Fig. 2) is heated
5 predetermined amount in response to overload
currents below g predetermined value of, for in-
stance 10009 of rated current, it deflects in a
direction to move the free end thereof, together
with the entire magnet 95, away from the operat-
ing mechanism, thereby releasing the carrier 33
and causing automatic opening of the contacts.
When energized in response to overload currents
above 4 value, such for example as 1000% of
rated current, or in response to short circuits,
the core member 97 attracts the armature 101 to
effect instantaneous tripping of the breaker.

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

In the Figure 3 modification, the electromagnet

indicated generally at {07 is of somewhat differ-

ent form although the magnet is supported en-
tirely on the bimetal element 82. A U-shaped
core member 109 is suitably secured, vreferably
by welding, to the bimetal element. An arma-
ture 111{, pivotally mounted on & pivot pin 113
supported in the legs of the U-~-shaped magnet
core 109, has a latch member t15 thereon nor-

|
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richt (Fig. 3) moving the electromagnet includ-
ing the armature (il therewith, This move-
ment disengages the latch member {15 from the
releasable member 33 and causes opening of the
contacts.

When a heavy overlocad aboOove the predeter-
mined value occurs, the electromagnet (07 (Fig.
3) is energized and attracts the armature it to
unlatch the member 33 and effect instantaneous
opening of the contacts.

After any automatic opening operation the
mechanism is reset and the contacts closed in
the manner previcusly described in connection
with the Figure 1 modification of the invention.

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 electro-
magnetic trip means and movable armature are
mounted on the himetallic trip element. By this
construction the bimetal element may be ad-
justed to vary the tiine delay tripping time of
the breaker without changing the magnetic air-
gap or affecting the instantaneous trip time of
the breaker.

While the invention has been disclosed in ac-
cordance with the provisions of the wvpatent
statutes, it is to be understood that various
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. It is desired, therefore, that the
language of the appended claims be given as
reasonably broad interpretation as the prior art
permits.

T claim as my invention:

:. In a circult breaker comprising relatively
movable contacis and a releasable member biased
to efiect opening of said contvacts, trip means op-
erable o release said releasable member in re-

- sponse to overload currents comprising an elec-

L,
e 1

mally engaging and restraining the releasable

carrier 33 in operative position. The armature
{i1 is biased by means of a spring (1T against
g fixed stop 119 formed inwardly from one leg
of the core member 185 thus providing a fixed
magnetic airgap. A screw (21 threadedly en-
gaging the core member 1068 and the bimetal
element 89 is provided for varying the tension
of the armature spring 117 to thereby vary the
minimum overload current required to instan-
taneously trip the breaker.

The operation of the Fig, 3 modification Of

the invention is substantially the same as that 7

of the Fig. 2 modification. When an overload be-
low a predetermined value cccurs in the circuilt
of the breaker, the bimetal element 89 becomes
heated, and - when heated a predetermined
amount, the free end thereof deflects toward the

GO
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tromagnet having s core member and an arma-
ture movable magnetically relative o each other,
g current responsive bimetal element which
flexes when heated, said core member and arma-~
surrocunding said bimetal element and both
being carried by said bimetal element which
forms the sole support thereior, a single latceh
portion connected to and movable at all times
with sald armature and normally engaging and
restraining said releasable member against its
kias, said single laich portion releasing said re-
leasable member bhoth upon thermal movement
of the bimetal element and upon magnetic at-
traction of the armature o the core member,
sald core member and said armature both being
cennected to ke moved by flexing of the bimetal
element while the said core member and armsa-
ture remain in subkstantially fixed relation to each
other to thereby cause movement of said single
lateh poirtion connected to the armature and re-
lease of said releasable member upon the oc-
currence of coverloads of relatively low values,
resilient means opposing movement of said arma,-
ture toward said core member, said armature be-
ing magnetically movable toward said core mem-
Ler against the bias of said resilient means with-

de g yur
bull

oul substantially moving said bimetal element
to thereby cause movement of said single lateh

portion ccnnected 1o the armature and relase

of the releasable member upon the occurrence

of heavy overloads or short circuits, and said
releasable member having an end portion en-
gageable with said single latch portion to move
it and the armature against the bias -of the
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~resilient means opposing movement of the arma-
ture 8o as to relatech with said single latch por-
fion without substantial movement of the bi-
metal element.

2. In an automatic electric circuit breaker hav-
- ing separable contacts and means releasable to
effect separation of said contacts, current respon-
sive means for efiecting the release of said re-
leasable means upon the passage of an overload
current through the circuit breaker comprising
a himetallic member heated in response to the
flow of current through the hreaker, said bi-
- metallic member being mounted adjacent one
~end and having its other end movable, a biased
membper supported at one end and extending
along sald bimetallic member and having its
other end cooperating with the movable end of
the bimetallic member for movement thereby.
‘g magnetic core member mounted on said hi-
metallic member, an armature portion and a
1atch portion 11g1d1y fixed together and to the
‘movable part of said biased member for move-
ment therewith at all times and said latch por-
‘tion normally engaging and holding said releas-
able means, said core member and armature por-
ticn being both moved together upon defleciion
f the bimetallic member with the airgap there-~

- between remaining substantially fixed to catse

said latch portion to release said releazabple
means, and said core member and armatureé por-
tion being energized by current flowing through
the breaker and operable when energized by
currents above a predetermined value to move
sald rigidly fixed together armature portion,
latch portion and biased member against the
bias of the biased member and relative to said
bimetallic member to cause the latch portion to
release said releasable means.

3. In a circuit breaker having g spring-actu-
ated trip arm, means for normally restraining

said trip arm comprising a thermally-actuated

‘member;, a magnet and an armature carried by
and movable with said member, said armature
having g catch coacting with said trip arm, a
connection between the magnet and armature
limiting the airgap therebetween, said thermally-
~ actuated member being warped and movable with

the magnet and armature by a moderate slow

overload without altering the airgap between

said magnet and its armature and said armature
being drawn to said magnet upon a sudden ex-
cessive overload to release said trip arm.

4. In a circuit breaker having relatively mov-
anle contacts and means releasable to effect
opening of said contacts, g trip device for ef-
fecting release of said releasable means compris-
ing a bimetal element having one end rigidly
supported, a resilient member having one end
rigidly supported adjacent the rigidly supported
end of said bimetal element and having at its
free end a lost motion connection with the free
end of said bimetal element through which
movement of the bimetal element is transmitted
- to move said resilient member but permitting
movement. of the resilient member toward the
bimetal element without movement of the bi-
metal element, said bimetal element deflecting
when heated a predetermined amount in re-
sponse to overload currents to flex said resilient
member and cause release of said releasable
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means, and electromagnetlc means comprlsmg a

core member and an armature one of which is
rigidly mounted on a portion of said bimetal ele-
ment and the other mounted on a portion of
sald resilient member which is flexed by said
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“bimetal element to cause release of said releas-
able means, said core member and armature

being energized by current flowing through said
bimetal element and operable when energized by
overload currents above a predetermined value
to instantaneously flex said resilient member
and release said releasable means. |

5. In a circuit breaker having relatively mov-
able contacts and a member releasable to effect

opening of said contacts, a trip device for effect-
ing release of said releasable member compris-
ing a bimetal element, a resilient member having
one end rigidly secured to one side of said bi-

metal element and having its free end formed to
engage the opposite side of said bimetal element,
latch-means on said resilient member normally

restraining said releasable member against -oper-

ation, said bimetal element when heated a pre-
determined amount in response to overload cur-
rents below a predetermined value moving said
resilient member to cause release of said releags-
able member, and electroresponsive means sup-

ported by said bimetal element at a position
spaced from the place where the resilient mem-
ber is secured to the bimetal element and said
electroresponsive means acting on said resilient
member when energized in response to overload -
currents above said predetermined value to flex
said resilient membher and mstantanem.sly re-
lease said releasable member.

6. In a circuit breaker comprlsmg a casmg,
separable contact means and means releasable to
effect separation of said confact means, a con-
ducting member extending into said casing and
rigidly secured thereto, a trip device operable to
effect release of said releasable means compris-
ing g bimetal element mounted on the inner end
of said conducting member, electromagnetic trip
means comprising a member of magnetic mate-
rial mounted on said bimetal element and an
armature, means supporting said armature, said
armature being mounted close to said member
of magnetic material with an airgap there-
between and operable upon magnetic attraction
to effect instantaneous release of said.releasable

members, a stop portion ca,rrled with said. bi-
metal element and the member of magnetw ma-~

terial thereon fixing the maXximum magnetic air-
gap between said member of magnetic materlal
and said armature independently of the pOSIthIl
of the bimetal element, and means for adjusting

said bimetal element without affecting the said

maximum magnetic airgap comprising a screw
threadedly engaging said conductmg member
and having a head bearing in a recess in said
casing. ~ -
1. In an automatic electric circuit breaker hav-
ing separable contacts and means releasable to
effect separation of said contacts, current re-
sponsive means for effecting the release of said
releasable means upon the passage of an over-
load current through the circuit breaker com-
prising & bimetallic member, conductors elec-
trically connecting the bimetallic member in the
circuit through the contacts to be traversed by

eurrent and heated in response to the flow of

current through the breaker, said bimetallic
member being mounted adjacent one end and

having its other end movable, a biased member
supported at one end adjacent the mounted end

of the bimetallic member and extending for a
major part of its length along the high expansion

side of said bimetallic member and having its
‘other end extending. around the bimetallic mem-
ber and. cooperating mth the low exnansmn s:mde
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of the movable end of the bimetallic member
for movement thereby, a magnetic core mem-
ber mounted on said bimetallic member and
movable therewith at all times, an armature por-
tion and a latch portion rigidly fixed together
and to the movable part of said biased member
for movement therewith at all times and said
Iatch portion normally engaging and holding said
releasable means, said armature portion being
on the opposite side of the bimetallic member
from the core member, said core member and
armature portion being both moved together upon
deflection of the bimetallic member with the air-
gap therebetween remaining substantially fixed
to cause said lateh portion to release said re-
leasable means, and said core member and arma-
ture portion being energized by current flowing
through the bimetallic member of the breaker
and operable when energized by currents above
a predetermined value to move said rigidly fixed
together armature portion, latch portion and
biased member against the bias of the biased
member and relative to said bimetallic member
to cause the latch portion to release said releas-
able means.

8. In an automatic electric circuit breaker hav-
ing separable contacts and means releasable to
effect separation of said contacts, current re-
sponsive means for effecting the release of said
releasable means upon the passage of an over-
load current through the circuit breaker com-
prising a bimetallic member heated in response
to the flow of current through the breaker, said
bimetallic member being mounted adjacent one
end and having its other end movable, a biased
member supported af one end and extending
along said bimetallic member and having ad-
jacent its other end lost motion means cooperat-
ing with the movable end of the bimetallic mem-
ber for causing movement of the biased member
thereby and permitiing movement of the bhiased
member toward the bimetallic member, a mag-
netic core member mounted on said bimetallic
member, an armature portion and a latch por-
tion rigidly fixed together and to the movable
part of sald biased member for movement there-
with at all times and said latch portion nor-
mally engaging and holding said releasable
means, an adjusting screw for moving said bi-

metallic member to change its calibration while :

said lost motion means limits the separation be-
tween said core member and armature to prevent
the magnetic trip calibration being increased
beyond a predetermined value, said core mem-
ber and armature portion bheing both moved to-
gether upon deflection of the bimetallic member
with the airgap therebetween remaining substan-
tially fixed to cause said latch portion to release
said releasable means, and said core member
and armature portion being energized by current
flowing through the breaker and operable when
energized by currents above a predetermined
value to move said rigidly fixed together arma-
ture portion, latch portion and biased member
against the bhias of the biased member and rela-
tive to sald bimetallic member to cause the latch
portion to release said releasable means.

3. In an automatic electric circuit breaker hav-
ing separable contacts and means releasable to
effect separation of said contacts, current respon-
sive means for effecting the release of said releas-
able means upon the passage of an overload cur-
rent through the circuit breaker comprising a
bimetallic member heated in response to the flow
of current through the breaker, said bimetallic
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member being mounted adjacent one end and
having its other end movable, a member of re=-
silient material supported at one end adjacent
the mounted end of the bimetallic member and

-extending along said bimetallic member, lost

motion means adjacent the other end of said
member of resilient material cooperating with
the movable end of the bimetallic member for
causing movement of the member of resilient
material thereby and permitting movement, of the
member of resilient material toward the bi-
metallic member, an armature portion and a
latch actuating portion each affixed to the mov-
able part of said member of resilient material at
positions spaced from the supported end thereof
for movement therewith at all times, a magnetic
core memper mounted on a movable part of said
bimetallic member, said core member and arma-
ture portion being both moved together upon
deflection of the bimetaliic member with the
maximum airgap therebetween limited by said
lost motion means to cause said lateh actuating
portion to release said releasable means, and said
core member and armature portion being ener-

5 gized by current flowing through the bimetallic

member of the breaker and operable when ener-
gized by currents above a predetermined value
to move said armature portion and said latch
actuating portion by flexing said member of re-
silient marterial against its bias and toward said
cimetallic member to cause the latch actuating
portion to release said releasable means.

10. In an automatic electric circuit breaker
having separable contacts and meansg releasable
to eilect separation of said contacts, current re-
sponsive means for effecting the release of said
releasable means upon the passage of an overload
current through the circuit breaker comprising a
bimetallic member heated in response to the flow
of current through the breaker, said bimetallie
member being mounted adjacent one end and
having its other end movable, a biased member
supported at one end and extending along said
bimetallic member and having its other end co-
operating with the movable end of the bimetallic
member for movement thereby, a magnetic core
member mounted on said bimetallic member, an
armature portion and a latch portion rigidly fixed
together and to the movable part of said biased
member for movement therewith at all times and
said latch portion normally engaging and holding
sald releasable means, said core member and
armature portion being both moved together upon
deflection of the bimetallic member with the gir-
gap therebetween remaining substantially fixed
to cause said latch portion to release said releas-
able means, and said core member and armature
portion being energized by current flowing
through the breaker and operable when ener-
gized by currents above a predetermined value
to move said rigidly fixed together armature por-
tion, latch portion and biased member against
the bias of the biased member and relative to said
bimetallic member to cause the latch portion to
release said releasable means, and said releasable
means comprising a pivoted member having an
end portion engageable with the latch portion
to move it and the armature portion against the
bias of the biased member so as to relatch with

the latch portion without substantial deflection
of the bimetallic member.

11. In an automatic electric circuit breaker
having separable contacts and means releasable
to effect separation of said contacts, current re-
sponsive means for effecting the release of said
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releasable means upon the passage of an over-

load current through the circuit breaker com-
prising a bimetallic member heated in response
to the flow of current through the breaker, said

bimetallic member being mounted adjacent one

end-and having its other end movable, a biased
member supported at one end and extending
along said bimetallic member and having ad-

jacent its other end lost motion means cooperat-

ing with the movable end of the bimetallic mem-
ber for causing movement of the biased member
thereby and permitting movement of the biased
member toward the bimetallic member, a mag-

netic core member mounted on the movahle por-

tion of said bimetallic member for movement
therewith at all times, an armature portion and

g latch portion rigidly fixed together and to the

movable part of said biased member for move-

ment therewith at all times, said core member

and armature portion being connected through
- said lost motion means to limit the maximum
airgap therebetween, said latch portion normal-
ly engaging ahd holding said releasable means,

said biased member being free of connection to

the movable part of the bimetallic member
through which the force exerted by said releas-
able means on said latch portion could be trans-
mitted to the movable part of the bimetallic
member longitudinally thereof but said force be-
ing transmitited longitudinally of said biased
imember to its end at which it is supported, said
core member and armature portion being both
moved together upon deflection of the bimetallic

member with the airgap therebetween remaining
- substantially fixed at said maximum airgap to
cause sald latch portion to release said releas-.
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able means, and said core member and armafure
portion being energized by current flowing:
through the breaker and operable when energized
by currents above a predetermined value to move
said rigidly fixed together armature portion,
latch portion and biased member against the
bias of the biased member and relative to said
bimetallic member to cause the latch pnrtmn fo

release said releasable means.
- MELVIN BINGENHEIMER.
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