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. 1 . .

This' invention relates to circuit interrupters,
and more particularly to manually-and automat-
ically operable circuit breakers for controlling
lighting and other small or moderate power elec~
tric circuits.

This application is a division of our copend-
ing application Serial No. 592,446, filed May 7,
1945, now Patent No. 2,624,815 dated January
16, 1953.

An object of the invention is to provide. an
improved circuit breaker. having few parts, which
is. compact, accurate and reliable in operation
and inexpensive to manufacture.

Another object of the invention is to provide
a circuit breaker embodying an improved ther-
mally and magnetically responsive trip device
wherein adjustment of the:thermal trip does not
afféct the instantaneous trip characteristic.

Another object of the invention is to provide

a simplified. construction in which the current- -

carrying bimetallic trip member energizes a trip
magnet mounted independently of the bimetallic
member with. the bimetallic member moved by
the magnet. to trip the breaker.

A further object of the.invention is to. provide
a sensitive magnetic. trip by having & small air
gap which can be energized by current fiow in
a bimetal acting as a single-turn. coil with the
bimetal being moved magnetically to. trip the

breaker, and at the same.time to make it pos- ¢

sible for the bimetal to move free of the mag-
netic structure and not be impeded: in its bend-
ing-due to heating which could-cause it to take
a permanent set and lose its calibration.

Another object of the invention. is. to. provide &

a circuit breaker in which the parts of the breaker
are assembled at low cost by being laid in re-
cesses in. a two-part housing of insulating. mate-
rigl without the use of any frame other than
the. housing,

The novel features that are considered. char-
acteristic of the invention are set forth.in.par-
ticular in. the appended claims.. The invention
itself, both as to structure and. operation, to-
gether with additional objects. and. advantages
thereof, will be best understood from the follow-
ing detailed descripticn of several embodiments
thereof when read in conjunction with the. ac-
companying drawing, in which:

Figure 1 is a side elevational view partly in
section, of a circuit breaker embodylng_the prin-
ciples of the invention, the cover plate having
been removed more clearly to illustrate inven-
tion, the breaker mechanism beéing shown in the
closed-circuit’ position;
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Fig. 2 is a side eléevational VIEtW of the- circuit
pbreaker similar to Fig: 1, showing the breaker
mechanism parts in the tripped-open pos1t1on

Fig. 3 is a transverse sectional view of’ the
circuit breaker taken substantlally along’ line
III—TIT of Fig. 1 and looking in the direction
of the arrows;.

Fig, 4 is a fragmentary sectional’ v1ew taken
substantially along theline IV—IV' of’ Fig. 1 and
looking: in the direction of the arrows.

Referring to Fig. 1 of the drawing, the c1rcu1t
breaker comprises a housing 'l and'a cover plate
3, both of molded insulating material, a station-
ary contact 15, a cooperating: movable’ contact IT,
an operating mechanism 1nd1cated generally at
{9; and a trip device indicated generally at 2I

The housing (1 and the cover {3 serve as a
frame for the breaker and are molded to provide
various recesses, and’ surfaces for removably re-
ceiving and supporting all of the parts of the
breaker. The parts are inserted through the ‘open
side of. the housing I when the cover I3 is
removed and are retained in mounted pos1t10n
in the proper relation to each’ other when the
cover is assembled on the housing and’ secured
thereto. The stationary contact (§ is rigidly
secured to the inner end.of. a terminal 23' dis-
posed in an angular transverse slot” 26. in the
housing, 'The terminal. 23 extends outside the
housing and has a screw 27 threaded into. an
opening in the terminal to provide means where-
by this terminal may be connected in an elec-
trical. cireuit.

At the end of the breaker opnosite. the terml-
nal 23 is a terminal 29 having.a screw 31 threaded
into an opening therein for connecting. this. ter-
minal in an. electrical circuit. The terminsl 29
extends through an opening in.the housing inhto
the interior of the housing where it is bent at
right angles and serves to support the trip deévice
21 to be described. later.

The operating mechanism comprlses a releas-
able member 33, a.manually. operable opcratzng
lever or handle 35 of molded insulating material,
a U-shaped switch arm 371 for supporting the
movable contact 17 and an overcenter. spring 39
corinected under tension batween the switch arm
37 and the releasable member-33. The releasable
trip member 23 is pivotally mounted‘ on & fxed
pivot pin &1 supported in an opening in the hous-
ing {1 and in & corresponding cpening in the
cover I3 and is spaced from the housmg and
cover by means of spacers 43 The 1pleas-
able trip member 23 normally’ 1°1°asably
vestrained in the cperating: position by the: eh-

is:
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gagement of the free end thereof with a bimetal
element 45 rigidly secured to the upper end of
the conductor 29 and forming a part of the trip
device 21 which will be described later.

The insulated operating lever 35 is pivotally
mounted on trunnions 47 molded integral there-
with which are supported in suitable openings in
the housing {! and cover plate {3. Thea operat-
ing lever has a handle 48 molded integral there-
with which projects through an opening 51 in the
housing 13 whereby the mechanism may be man-
ually operated to open and close the contacts.
A semi-cylindrical portion 53 of the operating
lever substantially closes the opening 8! in all
positions of the operating lever. The inner por-
tion of the operating lever 35 is bifurcated and
the two legs 85 thereof are provided with V-
shaped recesses for receiving and supporting the
legs 57 of the U-shaped switch arm 37 which
legs are at all times hiased into said recesses by
the spring 39. Thus, the insulating material of
the legs 55 of the handle member directly sup-
ports the movable contact or switch member 37
for pivotal movement in opening and closing the
circuit. The fact that the inner end of handle
member 35 and the switch arm 37 are both U-
shaped provides a balanced construction and per-
mits the trip member to be a single fiat piece
movable between the legs of the two U-shaped
members. This construction also permits the use
of a single spring centered in the mechanism and
used for supplying contact pressure, for actuating
the contacts open and closed with a snap action
independently of the speed of movement of the
operating handle, and for biasing the trip mem-
ber and moving the contacts open upon the oc-
currence of an overload.

The switch arm 37 is connected by means of
a flexible connection 58 to the free end of the
bimetal element 45, thus completing the elec-
trical circuit through the breaker which circuit
extends from the terminal 23 through the sta-
tionary and movable contacts 15—17, switch arm
37, flexible connection 59, the bimetal element
45 and the conductor 29.

The circuit breaker may be manually operated '

to open and close the contacts by operation of
the insulating handle 48. Movement of the han-
dle and the operating lever 35 clockwise from
the full-line position (Fig. 1) to the position in
which it is shown in dot-and-dash lines carries
the upper end of the switch arm 27 to the left
of the line of action of the spring 39 whereupon
the spring acts to move the switch arm 37 with
a snap action to the open position, shown in
dot-and-dash lines in Fig. 1. The opening move-
ment of the switch arm is arrested by a projection
61 molded integral with the housing {{ which acts
as a limit stop for the switch member. Move-
ment of the operating handle 49 and the operat-
ing lever 25 in a counterclockwise direction from
the dot-and-dash position (Fig. 1) to the full
line position moves the upper end of the switch
arms 37 to the right of the line of action of the
spring 39 which thereupon act to move the switch
member to the closed position with a snap action.
Movement of the handle 49 in either direction is
limited by the member 25 striking the housing
[{ at either side of the pivot 41.

In addition to the bimetal element 45, the
trip device 21 also includes an electromagnet
comprising a U-shaped core member §3, rigidly
secured by means of a screw 65 to the conductor
22 and to the housing I{, and a movable arma-
ture 67. The bimetal element 45 from its point
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of attachment with the conductor 28 is formed
inwardly away from the conductor and then ex-
tends downwardly substantially parallel there-
with between the two legs of the U-shaped mag-
net core §3. The free end of the bimetal has a
latch element 69 thereon which engages and re-
leasably restrains the member 33 under normal
circuit conditions. The round head of an ad-
justing screw 71 which threadedly engages in an
opening in the conductor 29 at a point near its
upper end, bears against a concave surface in
the housing {i. An opening 73 through the cas-
ing provides for the insertion of an instrument
to rotate the screw Tf. Rotating the screw bends
the conductor 29 and moves the bimetal clement
45 relative to the member 33 to adjust the latch
overlap to thereby vary the time delay tripping
point of the breaker without affecting the mag-
netic air gap or changing the instantaneous trip-
ping characteristic of the breaker.

Upon the occurrence of an overload current
below a predetermined value the bimetal element
45 becomes heated, and when heated a predeter-
mined amount, deflects in a direction to release
the member 33. When the member 33 is re-
leased, the spring 38 acts to rotate it clockwise
about its pivot 41 until it is arrested by striking
the projection §!. During this movement the
line of action of the spring 39 moves to the right
of the pivot of the switch arm 37 whereupon the
spring biases the switch arm in opening direction
and moves it so that the line of action of ths
force exerted by it on operating lever 35 shifts
across the pivot 47, and actuates both the switch
arm 37 and the operating lever to the tripped
position in which these parts appear in Fig. 2.
The movements of the releasable member 33 and
of the switch arm 371 are arrested by the pro-
jection 6! in order to provide an indication that
the breaker has been automatically tripped open.
The movement of the handle in opening direction
on automatic opening operations is stopped in an
intermediate position (Fig. 2) by striking a stop
pin 17 projecting from the releasable member 33.
The parts are shown in the tripped open posi-
tion in Fig, 2. It is to be noted from Figs. 1 and
2 that the operating lever 35 is substantially in
engagement with the projection 77 on the releas-
able member 33 in both the off and tripped posi-
tions, but is at a distance therefrom in the on
position, so that holding the handle in on posi-
tion cannot prevent movement of the member 33
and tripping movement of the breaker to open
the contacts. This makes the breaker trip free
of the handle which means that the contacts will
open upon the occurrence of an overload irrespec-
tive of the position in which the handle may be
held. Positive separation of the contacts is in-
sured by the provision of a projection 8{ on the
releasable member or carrier 32 which projection,
upon release of the carrier, strikes the switch
arm 37 at a point intermediate the ends thereof
and starts the switch arm in opening direction.

Before the contacts may be closed following an

5 automatic opening operation, it is necessary to

reset and relateh the mechanism. This is ac-
complished by moving the operating lever 35
clockwise from the tripped position (Fig. 2)
slightly beyond the full open position in which
it is shown by dot-and-dash lines in Fig. 1. This
movement of the operating lever, due to the en-
gagement thereof with the pin 17 moves the
member 23 counterclockwise to reengage the free
end thereof with the latch elemsnt 69 of the
bimetal 45. The contacts may now be closed in
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e previously: ‘deseribed manner By movement
‘of’ ‘the. handle .counterclockwise: to, :the closed
position;

The:circuit breaker-is tripped automstically by
the:electromagnet: 63~-+§1:in: response:to-overload
currents -above ‘the; predetermined: ‘value..  The
armature 6% of the: electromagnet; is:mounted to
‘pivet against-one. leg: of:the cdre-member-83-and
18- restigined: imretracted: pesition: by ‘means- of a
spring 15 having: éne end immaovably mounted
betwesn thie core:member and: the side wall of
the-Bousing | [.. The other end: of -the spring &
extends:- through:anopening in-the armature for
supperting-the: armature: and biasing. said arma-
ture-to-unattracted position..

When an: overlpad:ahove a.predetermined value
of; -forr instanee: 10608%.: of: nermal: rated-current,
.ar a. short -circuit, eceurs; the -core; member -§3
is; emergized and-immediately-attracts the-armas
Ature: 61 thereto. 'The -armeture- 67 is provided
with-an. insulating, button. 18 -which; upon.-opera-
tion; of ‘the: armature,. engages. and - deflects. the
himetal element 45..-a-sufficient distance: to:effect
the release. off the: releasable member -33: and

apening; of the contacts in.the previously: de-

seribed manner. The breaker mechanism.is-reset
and the.contacts.closed fellowing:an.instantane-
ous tripping operation-in.the-previously described
INAnRNeT. ) ‘

While the.invention has:-been disclosed in-ac-
cordance: with the provisions.of the patent.stat-
utes, it .is.to be undenstood.that various changes
in, the. structural details, thereof may be made
without departing from some of the essential fea~
tures. of. the. invention.. It .is- desired, therefore,
that. the language. of. the -appended. claims. be
given.the broadest reasonable. mterpretatmn per-
mxss1b1e in. the light. of. the: prior art.

We: claim. as. our- invention: )

1.. In-a.circuit.hreaker, relatively. movable:con-
tacts,. releasable. means. for. effecting. automatic
opening. of said: contacts,. a. thermally: 1esponsne
member. electrlcally connected. in series. with:said
contacts. and. heated. in. response to. the current
of the. cireuit of. the hreaker, said. theimally, re-
sponsive. member. flexing, when; heated. a. prede-
termined. amount, in- a. direction to effect.release
of. said. neleasable. means,. and. electromagnetic
means. comprising, a. U~shaped core. member em:-
bracing. said. thermally responsive member, said
thermally responsive member acting, as an.ener-
gizing means. for said.core member; and. 2. moy-
able armature pivotally. supperted: on. ohe, leg, of
said. U-~-shaped. member, said.armature being op-
erable by said core member in response: to-overs
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load. currents:; of predetermined value and. have

ing. a.portion thereon engageable. with: said. ther-
mally, responsive member. to. deflect-it. and. effect
releaue of. said. releasable. means. »

2.. In a.circuit. breaker, relatively movable con-
tacts, releasable. means. for effecting. automatic
opening of said. eantacts,. trip. means, normally
restraining said releasable means and cperable in
response to overload currents.to release said. re-

leasahle means, said trip means.comprising a.coxe gr

member of magnetic material, ah aimature.pivot-
ally supported on said‘‘core mémber, and a ther-
mal: element connected in the circuit of the
breaker to be traversed by the current of the
citcuit: and' disposed to energize said’ ¢core mem-
ber; saidl core member when . energized in résponse
to overload currents above a predéatermined value
causing said armature to be attracted, said arfaa-
ture having a portion. to.engage and.deflect said
thermal element in a difection to.instantaneously
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reledse said releasable means; and: said:thernmal
element deflecting in the same’ direction ‘when
heated a . predetermined’ amount: i response:to
overload currents-below said:predetermined value
and: being movable:independently -of® szid: drma-
ture: ‘to release said releasable medns: aftér a
time-delay:

‘3. In a.circuit-breaker, relatively: movable: con-
tacts, releasable means for-effecting’ automasatic
opening of ‘said: contacts, a: trip: device: normally
restraining said releasable: means: and operable
in- response:to- overload: currents to release: said
releasable: means; said: trip: device including: ‘a
bimetallic:element mounted at one end-and-hav-
ing the other-end-freete:move; an-actuating: por-
tion:rigid with said: bimetallic:element for'move~
ment therewith at -all- times -and: operable to
cause-release of said ‘releasable: means, conduc-
tors: connecting said: bimetallic: element  in ‘eir=-
cuit with said contacts: to:-cause: heating and
bending of the'bimetallic-element, a pair of'mag-
netic. members positioned on ‘opposite sides of
said: bimetallic: element; one of said magnetic
members being: movably mounted and bigsed:by
a-spring: other than: sgid bimetallic element.to. a
position: away: from: the other magnetic: mem=
ber; said: spring being: mounted independently
of the: bimetallic: element: and: exerting: a con~
stant force on: the movable magnetic. member
irrespective: of the: movement. of the bimetallie
element, said movable magnetic: member being
movable magnetically against: its: biasing: spring
in the same direction as said-bimetallic element
moves- when heated and causing movement: of
the bimetallic- element: to: move its: actuating
portion- and ‘cause- release of said: releasable
means, and said.bimetallic element. being: mova-
ble- independently: of: said: movable: magnetic
member after said: releasable means: has been
released..

4. In a. circuit breaker; relatively: movakble
contacts, releasable means: for: effecting: auto-
matic opening of said contacts;, a trip- device
normally restraining- said.releasable means:and
operable-in-response: to overload: currents-to. re-
lease:said releasable-means; said:trip: device:in<
cluding: a bimetallic element mounted -at. one
end- and having the:other end: fiee: to: move; an
actuating: portion: rigid with: said bimetallic ele=
ment for: movement. therewith: at all times .and
operable: to: ‘cause: release: of said releasable
means; conductors connecting: said: bimetallic
element. in: circuit. with said: contacts to- cause
heating and- bending of- the: bimetallic: element,
a:pair of magnetic-members positioned on: oppe-
gite sides.of. said: bimetallic element, one of said
megnetic -members being: movably mounted. and
being; movable- magnetically. in. the: same direc=
tion: as said: bimetallic: element. moves: when
heated- and causing. movement of: the: bimetallic
element:to. move:its actuating: portion: and: cause
release: of said releasable means; and-said bimes=
tailic: element being movable: independently: of
said movable magnetic: member beyond:the: po=
sition: where:the said-movable magnetic: member
engages - the: other magnetic- member.

5. In a circuit breaker; relatively-movable con-
tacts;; releasable: means. for effeeting. automatic
opening: of said.contacts; a. trip.device. normally
restraining. said releasable- means and. aperable
in: respense. to. overload: currents. to. release. said
releasable. means, said. trip- device. including a
bimetallic. element. mounted.at one.end.and hav-
ing the other end free to.move, an.actuating por-
tion rigid with said bimétallic.element.for. move-
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ment therewith at all times and operable to
cause release of said releasable means, conduc-
tors connecting said bimetallic element in cir-
cuit with said contacts to cause heating and
bending of the bimetallic element, a pair of mag-
netic members positioned on opposite sides of
said himetallic element, one of said magnetic
members being of U-shape and being fixedly
mounted, the other of said magnetic members
being movably mounted and being movable mag-
netically in the same direction as said bimetal-
lic element moves when heated and causing
movement of the bimetallic element to move its
actuating portion and cause release of said re-
leasable means, and said bimetallic element be-
ing movable between the legs of the U-shaped
magnetic member independently of said movable
magnetic member beyond the position where the
said movable magnetic member engages the U-
shaped magnetic member.

6. In a circuit breaker, relatively movable
contaets, releasable means for effecting auto-
matic opening of said contacts, a thermally re-
sponsive member electrically connected in series
with said contacts and heated in response to
the current of the circuit of the breaker, said
thermally responsive member flexing when heat-
ed a predetermined amount in a direction to
effect release of said releasable means, and elee-
tromagnetic means comprising a U-shaped core
member embracing said thermally responsive
member, said thermally responsive member act-
ing as an energizing means for said core mem-
ber, and a movable armature pivotally supnorted

on one leg of said U-shaped member and he- &

ing unattached to said thermally responsive
member, said armature being operable by said
core member in response to overload currents of
predetermined value to engage and deflect said
thermally responsive member to effect release
of said releasable means, and said thermally re-
sponsive member being free of said armature to
continue to deflect when heated after said ar-
mature has engaged the core member.

7. In a circuit breaker, relatively movable con-
tacts, releasable means for effecting automatic
opening of said contacts, a thermally responsive
member electrically connected in series with
said contacts and heated in response to the cur-
rent of the circuit of the breaker, said thermally
responsive member flexing when heated a pre-
determined amount in a direction to effect re-
lease of said releasable means, and electromag-
netic means comprising a U-shaped core mem-
ber embracing said thermally responsive mem-
ber, said thermally responsive member acting
as an energizing means for said core member,
and a movable armature pivotally supported on
one leg of said U-shaped core member, said ar-
mature being operable by said core member in
response to overload currents of predetermined
value to engage and deflect said thermally re-
sponsive member to effect release of said releas-
able means, and both said armature and said
core member heing mounted in the breaker in-
dependently of any movable part of said ther-
mally responsive member.

8. In a circuit breaker, relatively movable con-
tacts, releasable means for effecting automatic
opening of said contacts, a trip device normally
restraining said releasable means and operable
in response to overload currents to release said
releasable means, said trip device including a
bimetallic element mounted at one end and hav-
ing the other end free to move, an actuating por-
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tion rigid with said bimetallic element for move-
ment therewith at all times and operable to cause
release of said releasable means, conductors con-
necting said bimetallic element in circuit with
said contacts to cause heating and bending of
the bimetallic element, a pair of magnetic mem-
bers positioned on opposite sides of said bimetal-
lic element, one of said magnetic members being
a U-shaped core member mounted in the breaker
on the low-expansion side of the bimetallic ele-
ment and the other magnetic member being a
movable armature positioned at the high-ex-
pansion side of the bimetallic element and piv-
otally supported adjacent one end on one end
of the U-shaped core member, said armature
having its other end movable toward the other
end of the U-shaped core member and having a
portion which engages the bimetallic element to
bend it in the same direction as it bends when
heated and thereby causes the actuating portion
rigid with the bimetallic element to effect re-
lease of said releasable means, and said bimetal-
lic element being free of said armature to con-
tinue moving when heated after the movable end
of the armature has engaged the end of the
U-shaped core member.,

9. In a circuit breaker, relatively movable con-
tacts, releasable means for effecting automatic
opening of said contacts, a trip device normally
restraining said releasable means and operable
in response to overload currents to release said
releasable means, said trip device including a
bimetallic element mounted at one end and hav-
ing the other end free to move, an actuating por-
tion rigid with said bimetallic element for move-
ment therewith at all times and operable to cause
release of said releasable means, conductors con-
necting said bhimetallic element in circuit with
said contacts to cause heating and bending of
the bimetallic element, a pair of magnetic mem-
bers positioned on opposite sides of said bimetal-
lic element, both of said magnetic members be-
ing mounted in the breaker independently of any
movable part of the bimetallic element, one of
said magnetic members being a U-shaped core
member mounted in the breaker on the low-ex-
pansion side of the bimetallic element and the
other magnetic member being a movable arma-
ture positioned at the high-expansion side of the
bimetallic element and pivotally supported adja-
cent one end on one end of the U-shaped core
member, said armature having its other end mov-
able toward the other end of the U-shaped core
member and having a portion which engages the
bimetallic element to bend it in the same direc-
tion as it bends when heated and thereby causes
the actuating portion rigid with the bimetallic
element to effect release of said releasable means,
and said bimetallic element being free of said
armature to continue moving when heated after
the movable end of the armature has engaged
the end of the U-~shaped core member.

10. In a circuit breaker, relatively movable
contacts, releasable means for effecting auto-
matic opening of said contacts, a thermally re-
sponsive member electrically connected in series
with said contacts and heated in response to the
current of the circuit of the breaker, said ther-
mally responsive member flexing when heated a
predetermined amount in a direction to effect re-
lease of said releasable means, and electromag-
netic means comprising a U-shaped core mem-
ber energized by the flow of current through the
breaker, an armature movable to effect release
of said releasable means, said armature being
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pivotally mounted at one end adjacent the end of
one leg of the U of the core member and having
its other end movable toward the end of the other
leg of the U, said pivotal mounting including a
leaf spring secured at one end adjacent one side
of the leg of the U and extending around the
pivot of the armature and having its other end
fastened to the armature and biasing the mov-
able end of the armature away from the core
member.

11. In a circuit breaker, relatively movable
contacts, releasable means for effecting auto-
matic opening of said contacts, a thermally re-
sponsive member electrically connected in series
with said contacts and heated in response to the
current of the circuit of the breaker, said ther-
mally responsive member flexing when heated a
predetermined amount in a direction to effect re-
lease of said releasable means, and electromag-
netic means comprising a U-shaped core mem-
ber embracing said thermally responsive mem-
ber, said thermally responsive member acting as
an energizing means for said core member, a
movable armature pivotally supported on one leg
of said U-shaped core member, said armature
being operable by said core member in response
to overload currents of predetermined value to
engage and deflect said thermally responsive
member to effect release of said releasable
means, and said pivotal support for the arma-
ture including a leaf spring secured at one end
adjacent one side of the U-shaped core member
and extending around the pivot of the armature
and having its other end fastened to the arma-
ture and biasing one end of the armature away
from the core member.

12, In a circuit breaker, relatively movable
contacts, a releasable member for effecting auto-
matic opening of said contacts, a bimetallic ele-
ment mounted at one end on a conducting strip
and having its other end electrically connected
to one of said contacts so as to be heated in re-
sponse to the current through the breaker, said
bimetallic member flexing when heated a prede-
termined amount in a direction to effect release
of said releasable member, an electromagnetic
trip device including a core member secured to
said conducting strip between one side of said
bimetallic element and the conducting strip so
as to be energized by the current flow, a movable
armature on the other side of the bimetallic ele~
ment, an insulating member between the mov-
able armature and the bimetallic element, and
said armature being moved magnetically toward
the core member in response to overload currents
of predetermined value to deflect said thermal

element through said insulating member and

effect release of said releasable member.
13. In a circuit breaker, relatively movable
contacts, a releasable member for effecting auto-
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matié opening of said contacts, a bimetailic eie-
ment mounted at one end on a conducting strip
and having its other end electrically connected
to one of said contacts so as to be heated in re-
sponse to the current through the breaker, said
bimetallic member flexing when heated a prede-
termined amount in a direction to effect release
of said releasable member, an electromagnetic
trip device including a core member secured to
said conducting strip between one side of said
bimetallic element and the conducting strip so as
to be energized by the current flow, a movable
armature on the other side of the bimetallic ele-
ment, said armature being pivoted at one end
adjacent one end of the core member and having
an air gap between its other end and the other
end of the core member, an insulating member
between the movable armature and the bimetal-
lic element, said armature being moved mag-
netically toward the core member to reduce said
air gap in response to overload currents of pre-
determined value to deflect said thermal element
through said insulating member and effect re-
lease of said releasable member, and said bi-
metallic element being free to move without re-
straint from said armature after said air gap is
closed.

14. In a circuit breaker, relatively movable
contacts, a releasable member for effecting auto-
matic opening of said contacts, a bimetallic ele-
ment mounted at one end on a conducting strip
and having its other end electrically connected
to one of said contacts so as to be heated in re-
sponse to the current through the breaker, said
bimetallic member flexing when heated a prede-
termined amount in a direction to effect release
of said releasable member, an electromagnetic
trip device including a core member secured to
said conducting strip between one side of said bi-
metallic element and the conducting strip so as
to be energized by the current flow, a movable
armature on the other side of the bimetallic ele-
ment, said armature being moved magnetically
toward the core member in response to overload
currents of predetermined value to deflect said
thermal element and effect release of said re-
leasable member, and said bimetallic element be-
ing free to move when heateq without restraint
from said armature after the armature has en-
gaged the core member.

HARLAN S. GANO.
GERALD J. FREESE.
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