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Th1s mventmn 1e1ates to. eircuit 4breakers and

s app Al
bandonﬂd“g, phcatlon Se11a1 1\0 :251 953

An. Oijecﬁ ,df "heir‘i\ve
c1rcu1t b1eaker having an 1mproved electlomag—
netlc and a blmetalhc trlp device hawng means
permitting . maximum deflection of the bimeétal
without such opposromn by the magnetic means as
would tend. to. give the h metal a. pelma,nent set.

Another obJect of the mventlon is the pmvxsmn
of & c1rcu1t breaker havmg an 1mpr0ved trxp elec-
tr omavnetlc and a bimetallic tnp dev1ce in which
res111ent means nermlts movement of one. of.the
magnemc members wheleby the bl‘netal elemen*
may-flex. a. maximum amount W1th a mlmmum of
opposmon by the magnetlc member

-Another object of the 1nvent10n is the provision
of a circuit breaker having a \blmetal element and
a . pair of magnetlc members for magnetlcally
kending sald blmetal to. trip the breaker, one of
said magnetm members being resmertly support-
ed. to permit maximum thermal bending of. saxd
bimetal element

Another object.of the invention.is the provi-
sion of a circuit breaker as prevmusly descrlbed
which is.compact,.simple. and 1nexpen51ve fo man-
ufacture.and which has a mlmmum number of
parts.

:The invention, both as to. construction and op- '

eration, together. with. addmonal obJects and.ad-
vantages thereof, will be best understood- from the
following detailed description thereof. when. read
in conjunetion with the accompanying. drawings.

In said. drawmgs

Fig. 1.is a vertical elevational view,.of a circuit
breaker with the cover removed .and partly in sec-
tion embodying the .principles of -the invention.

Fig.:2 is a sectional view taken on line II—II-of 4

Tig. 1.showing the magnet yoke and. its. mounting.

~Fig..3 is a reduced elevational view, of the cover
of -the breaker showing the surfaces.and recesses
for receiving. and. supporting the.parts.

Pig..4 is. a vertical sectional view -through.the 5

armature, bimetal element,.and the latch show-
ing.the method. of insulating.the latch from. the
armature and.bimetal element.

+Fig.B is a:side. elevatmnal view.of the-thermal-

magnetio tmp device. showmg the max1mum posi-

ion is the provision of a

(C1. 200—88)

2

' tion. to, whxch the parts may move, when actuated

+hermally
761 s a _vertical elevational view of a modifi-

ce,tlon of the 1nvent1on as apphed to a dlfferent
type or mrcult breaker
Flg T 1s a sectlona v1evv taken on 11ne VII—VII

ating mecpanlsm {9, and a trip. aev1ce 121,
The s pnary contact Ho i, r1g1d1y secured

§1 supported in'rec
perating lev N
T8 mg' Iever 135" .is
up orfed py trunn ons 436 molded in-
! th and mounted m sultable com-

rn" oper binig. Spriy
between - the b1ght of the switch
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pivoted ends of legs 157 of the switch arm 137
across to the left of the line of action of the
operating spring 139 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 contacts are manually closed by reverse
movement of the handle. Counterclockwise
movement of the handle 148 from the open posi-
tion to the closed position moves the upper piv-
oted ends of legs 157 of the switch arm 137 across
to the right of the line of action of the spring 139
which thereupon acts to close the contacts with
a snap action.

An arc extinguisher 160 is provided to quickly
extinguish the are drawn when the circuit is in-
terrupted. The arc extinguisher may be of any
suitable type but preferably comprises a stack
of spaced slotted plates of magnetic material.

The circuit breaker is adapted to be tripped
open instantaneously in response to overload cur-
rents abkove a predetermined value, or in response
to a short circuit current, and after a time delay
on lesser overload currents, by means of the
trip device {21. Operation of the trip device 121
releases the carrier {33 whereupon the operating
spring £39 moves the carrier 133 clockwise mov-
ing the line of action of the spring {39 across to
the right of the pivot of the switch arm {31.
Thereafter the spring 135 acts to move the switeh
arm o open position with a snap action. The
movement of the carrier is arrested by engage-
ment with a projection 16! of the housing filf.

The trip device (21 comprises a bimetallic
thermal element 145 connected by means of the
flexible conductor {88 to the switch arm {37 and
an electromagnet including a magnetic mem-
ber or armature 163 mounted on the thermal or
bimetal element 45 and an H-shaped magnetic
member or magnet yoke 165 having the long ends
164 mounted in a recess 166 in the side wall of
the housing {1i and in a companion recess 168
in the cover 113 (Fig. 3) for limited movement
relative to the magnetic member i63. The con-
ducting strip 129 is secured to the end wall of

the casing 11 by means of a screw 17f and the

bimetal element {45 is rigidly secured by suitable
means such as welding to an offset portion of the
upper inner end of the conducting strip 29.
The magnetic member 163 is rigidly secured to
and surrounds three sides of the thermal member
145. The magnetic member 163 is secured to the
thermal or bimetal element {45 by means of a
rivet 173, which is formed from enamel or plastic
coated wire, and also serves to secure a lateh ele-
ment {87 to the bimetal element. The latch 167
normally engages and releasably restrains the
carrier 133 in operative position. The holding
force is applied to the bimetal 145 in tension and
does not stress the bimetal with a bending force.
The reason for insulating the iatch 167 from
the current carrying bimetal 145 is to prevent the

drawing of an arc between the latch 167 and the}

end of the releasable member 133 when they sep-
arate on tripping. While the flexible conductor
189 is provided to carry the main flow of current
from the bimetal to the movirg contact, there
would also be g parallel current path, if the latch
were not insulated, from the latch to the releas-
able member and through the spring (39 to the
contact actuating arm 137 and the contact 117.
‘With such a parallel path, there would be a small
arc drawn between the end of the member 133
and the latch 167 upon separation due to the
transfer of the current flowing through the par-
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allel path to the main path through conductor
189. By eliminating the drawing of an arc at
the latch surfaces, burning or roughening of these
surfaces is avoided so that latch friction is main-
tained constant and the calibration of the break-
er does not change with use.

To accomplish this, the latch member 167 is

_insulated from the armature 163 and from the
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bimetal element 145 by thin sheets of insulating
material 184 (Fig. 4) inserted between the parts
and by means of the enameled shank of the rivet
173 which is formed from a section of wire pre-
coated with a suitable insulating material such
as enamel or a vinyl plastic 174. The fact that
the rivet 173 is formed from coated or enameled
wire, or is otherwise provided with an enameled
or insulated shank, has the advantage that the
latch piece 18T need not be accurately positioned
relative to the rivet during the assembly of the
parts so as to provide clearance between the rivet
and the edge of the hole in the latch piece 167, as
would be necessary if the shank of the rivet were
not covered with insulation.

The magnet yoke 165 is biased by means of a
light compression spring I17 toward the arma-
ture 163 and against shoulders 179 of the recess
166 in the housing 111 and shoulders 182 of the
recess 168 in the cover plate 113 (Fig. 3).

The stop projections 178 and 182 hold the
magnet yoke 168 away from the armature 163
a distance greater than the amount of movement
that is required to release the end of the trip
member {33 from the latch portion 1§71, so that
upon both thermal and magnetic tripping the
tripping action takes place before there is any
movement of the magnetic member 65 and in-
dependently thereof and of the spring {11. The
distance between the projections 179 on member
i1i and the projections 182 on member 113 is

y greater than the width of the bimetal 145 so

that the bimetal may move therebetween. Like-
wise, the distance between the two projections
116 and the distance between the two prejections
{82 is each greater than the depth of the arma-

5 ture so that the armature can move between

the two projections of each pair even though
the armature is wider than the bimetal and the
distance between projections 179—179 and 182—
{22 on the two members. Thus, the armature
and bimetal together form a cross-shaped struc-
ture which moves between the four projections
on the housing members.

A spring guide projection 178 is formed on
the magnet yoke {65 by any suitable process
such as embossing which also provides a recess
183 on the opposite side of the magnet yoke thus
providing clearance for the head of the rivet
113 when the armature 183 is attracted against
the magnet yoke i685.

With normal rated current flowing through the
bimetal element (45 the magnetic member {65
is in the position shown in Fig. 1. Upon the oc-
currence of an overload current above the rated
current and below a predetermined value of, for
instance, 1000% of normal rated current, the bi-
metal element {45 is heated by the current flow
therein and deflects toward the right causing
the latch 167 to release the carrier 133 where-
upon the operating mechanism functions in the
previously described manner ito automatically
open the breaker contacts.

‘Upon the occurrence of a heavy overload cur-
rent or short circuit current, such for example

‘as 1000% or more of normal rated current, the

current flowing through the bimetal element {45
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-energizes the-electro-magnetic medns' a-stifficient
amount’ to-cause  ‘the magnetic ‘member - 1657 to
instantaneously attract and:-operate the magnetic
member 163 thus bending the -bimetal -element
and-causing release-of the carrier “133 -and ef-
fecting instantaneous opening-of the breaker con-
tacts.

“Beéfore- the contacts can -be ¢closed -following
anrautomatic- opening operation, ‘it is- necessary
to 'resetand - relatch the “mechanism. This -is
accohiplished by moving the handle -14%- clock-
wise- to'-the: full ‘open “'position ' during “which
movement ‘the legs 155 0f the operating lever
{35-engdge o pin 18% in‘thecarrier {33 and moves
the carrier counterclockwise- about ‘its pivot- 144.
Near the‘erid-of its counterclockwise movement,
the free-end of “the carrier’ #33 ‘wipes: by the
latch 4867, slighily bending the bimeial glement
which “thereafter ‘resumes its normal latching
position. “The - 'switch -zrm ‘is' then moved to
close” the - contacts “in the previously described
manner by movement of the-handle {49 counter-
clockwise to the elosed position.

During the time interval between the-initiation
of the tripping-actionr and the mechanical cpen-
ingof the contacts and the extinguishing of the
are, “the "excessive ‘currvent continues to "flow
through ‘and heat ‘the bimetal, and the bimetal
¢continues to flex and bend beyond the tripping
point.
clement is opposed by any-substantial force such
as by engaging a fixed magnet yoke while the bi-
metal -is “hot, it ‘may “take a permanent ‘set
which ‘will“destroy its calibration. For this rea-
son,-andto ‘take-care of the greater movement
6f “the bimetal at its “outer -end, the magnetic
member 165 is ‘normdlly positioned at an-angle
to“ the “bimetal “and “to-the movable armature
163 and the recesses 166'and {88 are'made wider
at their lower ends to permit movement of at
least the lower end of the magnet yoke in the
direction of thermal bending of the bimetal ele-
wient 145 so that, upon -continued bending, the
bithetal has to.overcome only the relative light
foree ‘of the spring 177, . After-the bimetal has
cooled, the light spring’ 1T restores the magnet
yoke 165 to its normal position.

“rhe distance between each shoulder {19 on-one
sestion 111 of the housing and the opposite shoul-
der ‘182 omthe othier seciion |{3-is greater than
the width of the bimetal 145 so 'that the bimetal
may bend and move between the shoulders with-
olit engaging them. Likewise, the space between
the, projecting ends 184 of the H-shaped mag-
netic member 65 is greater than the width of
the bimetal so that the bimetal does not engage
the ‘ends i6&. “These features of construction,
together with the recess 183 for the formed-over
end 172 6f the rivet and the movable mounting
of the magnetic member 165 with provision for
greater movemeht at the movable end of the
bimetal element, permit a maximum amount of
‘thermal bending of the bimetal element, as illus-
trated in Fig: 5, to a greater extent than is likely
t¢ take placé in actual use. This insures against
the bimetal losing its calibration due to having
been. restrained “against movement when it is
Jhighly heated, and this result is obtained in a
structure which: is compact and reguires a min-
“imum of space, it being noted that the magnetic
trip structure fits into the relatively small space
Jbetween "the bimetal 145 and conducting strip
129 and terminal {31.

" Adjusting means is provided whereby the trip
‘device may be adjusted to vary the tripping point

If*the thermal bending of the -bimetal -
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of the thérmal trip'means. “The:ddjusting means
comprises an’adjusting screw 18 threadedlyen~
gaging*a’ plate or-square-nut 185:-disposed in-a
recess 187 "in the *housing’ 11 [-and- a-slot: 189+in
the cover dlate’ 113 (Fig.”3). "~ The inner: end:of
the-screw 181 engages the uppersend :0f the con-~
ducting strip 129. An opening' 19t-in‘the housing
provides sccess ~permitting ‘the “insertion~of 2
serew “driver to-turn-the-screw: 181 to" thereby
adjust the-trip ‘device. “The opening’19l-may be
sealed gfter adjustment to prevent tampering-by
unauthorized- persons.

~Referring -new to Figs: 6 and-7 of the'drawing,
the circuit-breaker-of this emboédiment coniprises
a-easing’ including a housing- i1 (Fig.~8) and’a
cover ‘I3 (Fig.”" ), both-of -melded. insulating
material, stationarycontact means- 15-and-coop-
erating movable contact means - i1, operating
mechanism-indicated generally ‘at* 19 and & trip
deviee indicated gerierally-at 21. ‘The stationary
contact 18 is ‘rigidly-secured on’ the-inner+end
of va terminal - conductor: 23 -which -extends: out-
wardly throughan opening in-the-adjacent end
wall ‘of" the ‘housing: { {--and “has ‘a -connecting
means 23 at its cuter'end. “"The movable contact
{7 -is rigidiy-mounted on-one end of a~switch
arm’ 27 -pivotally -supported at-its’ other-end on
a’ pivot 29 molded integral with'the-side wall of
the housing il.

The'switch-arm 27-is biased closed-by-acom-
pression- spring 31 having one-end:seated “in-a
spring -seat-in’ the base-of the housing {1 and
having its other end -engaging-a’ spring-seat on
the switech arm. -An operating lever-33 pivoted

3 on'a pivot 35 molded integral with the side wall

of the housing {{-has & cam surface 37 on the
inner end thereof adapted, upon clockwise move-
ment of the lever 83, to engage a pin 89 in'the
switch arm 27T and - move the switch arm counter-
clockwise to-an-open position-in which a recess
#41-in - the lever 33 -engages the pin 39 to hold
the switch ‘arm in the open position.

The operating-lever 33 is provided with & han-
dle member-43 extending outwardly through-an
opening 45 in the housing and an integral arcu-
ate portion 47 of the handle substantially closes

‘the opening 45 in all positions of the handle.

The contacts are manually opened by clock~
wise movement of the handle 43 and the operat-

! -ing lever 33 to the “off” position during which

movement the cam surface 37 aects on the pin
39 tomove the switch member 21 to. the open
position - further compressing the spring . 31.
Niovement of the handle 43. and the operating
lever 33 counterclockwise to the “on” position
permits the spring 31 to move the switch member
27 to. close "the contacts.

Pivotally mounted on the pin 25 is a releasable
member 49 biased in a counterclockwise direction
by means of a spring 5{ having one end.seated
in a spring seat in’'the end wall of 'the housing
{§ and the other end engaging. a spring guide

‘§3 on the releasable member 49. . The releasable

member 43 is normally biased hy the spring” 5

‘for movement in a counterclockwise. direction
“but is releasably restrained by means of the trip

device '21. Operation of the trip -device, which
Wwill be hereinafter described.in detail, releasses the
releasablie member 49 whereupon the. spring 5t,
which is of considerably greater strength than the

spring 81, rotates the releasable rnember 48 sharp-
1y counterclockwise.

"This movement causes.a
cam surface 55 on the releasable member 49 fo

.engage the pin 39 and. move the ‘switch mem-

ber 21 to the open position.
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© When the switch member 27 is automatically
moved to the open position by the releasable
member 48, the handle 43 is moved to an inter-
mediate indicating position by means of a leaf
spring 871 having one end seated in a recess in
the housing I{ and bearing against the arcuate
portion 471 of the handle.

The releasable member 49 is reset and re-
latched and the contacts closed following an auto-
madtic operation by first moving the handle clock-
wise to the full “off” position and then counter-
clockwise to the “on” position. When the handle
43 is moved to the “off” position a surface 59
on the arcuate portion 47 thereof engages and
moves the releasable member 49 to its normally
restrained position. Counterclockwise movement
of the handle 43 then permits the spring 31 to
close the contacts.

The trip device 21 comprises a bimetal element,
6i having its lower end (Fig. 6) rigidly secured
to the inner end of a terminal conductor §3 rig-
idly supported by means of a screw 65 on the
end wall of the housing, and having a portion
extending out through an opening in the end wall
of the housing. A terminal connector 87 is se-
cured to the outer end of the conductor §3. 'The
upper or free end of the bimetal element is con-
nected by means of a flexible conductor 69 to
the switch member 21.

A U-shaped magnetic member or armature 11
surrounds three sides of the bimetal element ad-
Jjacent the free end thereof. A fixed magnet yoke
18 is supported in a recess 73 in the end wall
of the housing 11! for limited movement relative
thereto. The magnet yoke 72 is provided with
flanges 77 which engage shoulders 72 on the
housing t# to limit the movement of the magnet
yoke 13 toward the armature 7!. A light com-
bression spring 81 seated in a spring seat in the

end wall of the housing {1 biases the fixed mag- -

net yoke 13 toward the armature 71 and against
the shoulders 78 on the housing to provide a
normal air gap betwesn the magnet yoke 712 and
the armature T{. The armature 71 also serves
as a latch and normally engages a latching por-
tion 83 of the releasable member 49 and re-
leazably restrains the releasable member in op-
erative position as shown.

Means is provided for calibrating the trip de-
vice. This means comprises a screw 85 threaded
into the terminal conductor 58 at the point where
the himetal element 81 is mounted thereon. The
serew 88 has a round head 87 seated in g recess
in the end wall of the housing I{. An opening
29 ig provided for the insertion of a screw driver
to rotate the adjusting screw 85. Turning the
screw 85 will cause bending of the conductor 63
and corresponding variation in the position of
the bimetal element §f according to the direc-
tion in which the screw 23 is rotated to thereby
vary ithe tripping point of the breaker.

Upon the occurrence of a low, persistent over-
load current below a certain value, for instance,
ten times normal rated current, the bimetal ele-
ment is heated and bends toward the right (Fig.
§) causing release of the releasable member 49.
The veleasable member causes movement of the
switeh arm 27 to the open contact position in
the manner previously described.

When an overload current above ten times
normal or a shori circuit current occurs, the
electremaegnetic trip means is energized and the
armature Tt is attracted toward the magnet yoke
73 bending the bimetal element and causing in-
stantaneous release of the releasable member 49
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8 .
and opening of the contacts. The releasable
member 49 is reset and relatched following an
automatic opening operation in the previously
described manner.

During the time interval between the tripping
action and the mechanical opening of the con-
tacts the excessive current continues to flow
through and heat the bimetal, and the bimetal
element continues to flex or bend beyond the
tripping point. If the thermal bending of the
bimetal element is opposed hy any substantial
force such as hy striking a fixed magnet yoke
while the bimetal is hot, it will take a perma-
nent set which will destroy its calibration. For
this reason the magnet yoke 13 is movable in the
direction of thermal bending of the bimetal ele-
ment 61 so that, upon centinued bending, the
bimetal element has only to overcome the rela-
tively light force of the spring 8i. After the
bimetal element has cooled and resumed its nor-
mal position the spring 8! restores the magnet
yoke 13 to its normal position with the flanges
71 thereon abutting against the shoulders 79 on
the housing 11,

Having described the invention specifically in
accordance with the provisions of the patent
statutes, it is tc be understood that various
changes and modifications may be made in the
structural details and combination of elements
disclosed without departing from some of the
essential features of the invention.

I claim as my invention:

1. In a circuit breaker having separable con-
tact means and mesns releasable to effect sepa-
ration of said contact means, trip means for ef-
fecting release of said releasable means in re-
sponge to overload currents comprising a bimetal
element, magnetic means including an armature
mounted on said bimetal element, said bimetal
and armature having a portion for releasing
said releasable means, thermal bending of said
himetal element causing release of said releas-
able means, a magnetic yoke mounted separate
from said bimetal element and supported for
limited movement in the direction of thermal
bending of said bimetal element to permit maxi-
mum bending of said bimetal element without
substantial opposition, relatively light spring
means biasing said magnetic yoke to normal
position relative to said armature, and said mag-
netic yoke upon energization of said magnetic
means attracting said armature and bending said
bimetal element to cause instantaneous release
of said releasable means.

2. In a circuit breaker having separable con-
tact means and means releasable to effect sepa-
ration of said contact means, trip means for ef-
fecting release of said releasable means in re-
sponge to overload currents comprising a ther-
mally responsive element, magnetic means in-
cluding a first magnetic member mounted on
said thermally responsive element, said first mag-
netic member having a lateh surface movable
therewith engaging and releasably restraining
sald releasable means, thermal bending of said
thermally responsive member in response to over-
load currents causing said magnetic member to
release said releasable means, a second magnetic
member mounted on a fixed support for limited
movement in the direction of thermal bending
of said thermally responsive element, spring
means biasing said second magnetic member to
a predeiermined position to form g predetermined
initial air gap with said first magnetic member,
said spring means permitting thermal bending
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of sald.thermally: responsive. element .a:distance
greater than said initial air gap with a:minimum
of .opposition,.and. said. -magnetic. members .when
energized. in response.to. excessive.currents. bend-
ing said.thermally responsive.means to effect in~
stantaneous .release of said. releasable means,

37 In a circuit bireaker. having relatively mov-
able. contact.means.and means.releasable. to:ef-
fect opening of .said:contact.means,:current re-
sponsive means for. effecting release.of. said -re-
leasable. means.in response.fo. overload currents
comprising. a magnetic: yoke  mounted.on. a: fixed

support for limited movement, means. energizing:

said .magnetic. yoke ‘in. response: to:current -flow
through said breaker, an armsture member mov~
able. toward said magnetic yoke.to-bend :said -bi-
metal element and effect release-of said:releas-

able .means. in.- response to.. overload . currents,

spring .means . biasing. said .magnetic.. yoke:to-a

predetermined position,. said magnetic yoke- in

said.. predetermined.. position: cooperating.. with
said -armature.t6- define a.predetermined-initial
magnetic. air gap, and said -spring: means .per=
mitting said armature to.move.a distance.greater
than said predetermined initial air:gap.:

4..Tn a.circuit bresker. having. relatively: mov-
able:contact -means. and means.releasable:to ef=
féct . opening. of. said .contact means, current. re-
sponsive means for effécting. release of .said -re=
leasablé. means in response- to overléad currents
comprising.. a. biietal . element, an: armature
mounted on and.embracing, said.bimetal element
ta. be.-energized-.in .response: to- current flowing
through .said bimetal .element, a magnetic yoke
mounted. separate from:said himetal element-for

lifnited .movement, . means: limiting: movementof

said magnetic yoke toward said armature;-spring
means. biasing. said. magnetic.-yoke. against said
lilmiting: means..to. provide-a narmal initial. air
gap. between said magnetic- yoke and said arma-
ture,. said. . armature -engaging - and- moving -said
magnetic. yoke uporn.  excessive-thermal bending
of said bimetal element.-

5..Ina circuit-breaker having: separable con-
tact means and means.releasable to effect sep-

aration of said contact means; abimetal element:

responsive to-overload currents-for:effecting:re~
lease of . said. releasable means;.a: first: magnetic
member.supported on said-bimetal element to be
energized by ecurrent flowing: through:said- bi-

metal element, said first-magnetic member hav=-

ing.-a -portion:movable: therewith: normally-en=

gaging- and. releasably: restraining- said . releas<-

able. means, a.second-magnetic:member,- means
separate-from: said bimetal element: sunportmp'
said second-magnetic member-for:limited move=
ment, stop means limiting:thermovement: -of said
second magnetic-member-toward said armature;
biasing: means  bigsing: said : second. magnetic
member against said-stop: means -providing - &
normal air gap; satd-first:magnetic-member-en=
gaging and moving:said second:magnetic mems=

ber upon:-thermal: bending:of said:;,bimetal;,;ele-t :

ment:

6. In a circuit breaker-having relatively mov=
able. contacts:and means:releasable: to- effect
opening of : said contacts; current: responsive
means: for effecting release:of: said-releasable
means .in' response: to’ overload currents below
a: predetermined wvaliiescomprising a:bimetal ele=
ment, magnetic:means:for effecting :instantanes
ous release of said releasable -means:comprising
a2magnet-yoke. - mounted for- limited -movement;
an.armature-mounted-on saidbimetal element-on

the ‘side-thereof-away from:saidsmagnet: yoke;:3.
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10

rivet-securing. said armature to.said bimetal. ele-
ment having a head on the gide of said bimetal
element adjacent said magnet yoke, a- relatively
light spring biasing said magnet yoke. to. a pre-~
determined position, said magnet yoke heing em-
bossed to form a clearance recess for said rivet
head on one side thereof and a.raised portion
on. the. opposite side thereof forming a- seat for
said spring.

7. A circuit bresker including an open-sided
housing member of molded. insulating material
and a closure. member also of molded -insulating
material mounted on .said .open-sided housing,
relatively movable ‘contacts, means releasable:to
effect opening of said contacts, current respon-
sive means for effecting release of said reléasable
means in response to- certain overload currents
comprising a bimetal element, magnetic means
for.effecting release of said releasable means in
response to . certain. other  overload currents
comprising a. magnet yoke, said.open-sided hous-
ing member and said closure member each hav-
ing matching recesses and surfaces therein. for

_receiving - and supporting one-of the: opposite

edges of said magnet yoke for limited movement,
an armature mounted on said bimetal.element
and movable toward said magnet yoke upon en-
ergization of said magnetic. means by said other
overload . currents, .spring means . biasing said
magnet yoke to a predetermined position to form
an initisl air gap with said armature,. and said
spring means permitting said armature to.maove
a distance greater than said initial air gap...

8. A cireuit breaker. including an.open-sided
housing member :-of molded insulating. material
and a. closure member-also of molded. insulating
material  mounted on .said..open-sided housing,
relatively movable contacts, means releasable to
effect opening.of:said:contacts, current respon-

ive -means- for effecting  release-of. said.releas-
sble means. in. response to.certain.overload. cur-
rents -comprising. a.- bimetal  element, magnetic
means.. for. effecting - release. of said. releasable
means. in response:to. certain other overload.cuu=

5 rents comprising.a-magnet yoke, said open=-sided

housing member and. said. closure mmember., each
having:supporting.-means.for: receiving.ong: side
of. said magnet.yoke-and:the: distance. between.
the-supporting ‘means:on..the :housing. member
and the supporting:means on: . the. closure: mem»-'
ber being greater-than the: width .of :the bimetal
slement to permit the-bimetal elément:-to. move.
between the supporting means.on:the fwo:mem-
bers;-.s2id. supporting. means: permitting:. Hmited
movement:. of..said. magnet: yoke,.an armature
mounted: on said bimetal .element :and movable
towsrd: said - magnet: yoke- upon - energization of.
said ‘magnetic means by said other: overload curs
rents, spring means biasingsaid magnet yoke:to.a
pradetermined position to:form:an initial airgap
with said-armature,.and sald spring means. pers
mitting said-armature.to:move:a:distance greater
than-said initial air-gap. .

0. A-circuit breaker -including: an .open-sided
housing -member- of ‘molded: insulating rmaterial
and s closure member-also of molded insulating
material mounted on said open-sided housing;
relatively movable contacts; means releasable-to
effect opening- of said contacts,. current respons=
give: means:for effecting release-of -said: releasable
means-in - responseto certainsoverload. currents
comprising 2 bimetal element, magnetic- means
for -efRecting ‘release -of -said-releasable means:in
response-to certain other.overload: currents coms

priging an:H=shapt magnnta smembersang an
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armature member on the bimetal element of
greater width than the bimetal element, said
open-sided housing member having a pair of
spaced projections for engaging the opposite ends
of one side of the H and said closure member
having a pair of spaced projections for engaging
the opposite ends of the other side of the M, the
distance between the projections on the two mem-
bers being greater than the width of the bimetal
element and the space between the projections
on each member being greater than the depth of
the armature so that the bimetal and armature
may move together between the four projections.

10. A circuit breaker including an open-sided
housing member of molded insulating material
and a closure member also of molded insulating
material mounted on said open-sided housing,
relatively movable contacts, meang releasable to
effect opening of said contacts, eurrent respon-
sive means for effecting release of said releasable
means in response to certain overload currents
comprising a bimetal element, magnetic means
for effecting release of said releasable means in
response to certain other overload currents com-
prising an H-shaped magnetic member and an
armature member on the bimetal element of
greater width than the bimetal element, said
open-sided housing member having a pair of
spaced projections for engaging the opposite ends
of one side of the H and said closure member
having a pair of spaced projections for engaging
the opposite ends of the other side of the H, the
distance between the projections on the two
members being greater than the width of the hi-

metal element and the space between the pro-

jections on each member being greater than the
depth of the armature so that the bimetal and
armature may move together between the four
projections, and said H-shaped magnetic mem-
ber being movable by said bimetal and armature
only after release of said releasable means.

11. In a circuit breaker, a housing of insulating
material, separable contacts, means reléasable to
effect separation of said contacts, trip means for

effecting release of said releasable means com- .

prising a bimetal element, an armature positioned
on one side of said bimetal element and movable
to effect release of said releasable means, a mag-
netic member positioned on the other side of said
bimetal element and supported by the housing
of insulating material for movement in the di-
rection of movement of the bimetal element when
heated, said magnetic member being movable by
movement of the bimetal element when heated
and being supported by the housing at such dis-
tance from the bimetal element that the mag-
netic member is not moved until after the bi-
metal element has moved a distance sufficient
to cause release of said releasable means.

12. In a circuit breaker having relatively mov-
able contacts and means releasable to effect, open-
ing of said contacts, current responsive means
for effecting release of said releasable means in
response to overload currents, a latch member
normally engaging and holding said releasable
member, said latch member being mounted on
said current responsive means and insulated
therefrom by means including a fastening mem-
ber passing through said latch member and said
current responsive member, and a coating of an
insulating composition on the shank of said fas~
tening member., ’

13. In a circuit breaker having relatively mov~
able contacts and means releasable to effect open-
ing of said contacts,” current’ responsive means
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for effecting release of said releasable means in
response to overload currents, a latch member
normally engaging and holding said relessable
member, said latch member being mounted on
said current responsive means and insulated
therefrom by means including a piece of enam-
eled wire passing through said latch member and
sald current responsive member and haying a
headed portion at each end thereof.

14. In a circuit breaker having relatively mov-
able contacts and means releasable to effect open-
ing of said contacts, a bimetal element for ef-
fecting release of said releasable means, latch
means on said bimetal element normally restrain-
ing said releasable means, magnetic means ener-
gizable by current flowing through said bimetal
element for effecting release of said releasable
means comprising a magnet yoke mounted for
limited movement, an armature mounted on said
bimetal element and movable toward said mag-
net yoke, means rigidly securing said armature
on said bimetal element comprising a rivet hav-
ing a head disposed on the side of said bimetal
proximate to said magnet yoke, said rivet having
the surface of its shank coated with insulating
material to assist in insulating said latch means
from said bimetal element and said armature,
spring means biassing said magnet yoke to a pre-
determined position to form an initial air gap
with sald armature, said magnet yoke having a
raised portion on one side forming a seat for said
spring means and having a recess on the other
side for accommodating the head of said rivet to
permit close engagement of said armature with
said magnet yoke, and said spring means per-
mitting said armature to move a greater distance
than said initial air gap.

15. In a circuit breaker having relatively mov-
able contacts and means i‘eleasable_ to effect
opening of said contacts, trip means for effect-
ing release of said releasable means in response
to overload currents comprising a bimetal ele-
ment, magnetic means including a magnet yoke
supported for limited movement in the direction
of thermal bending of said bimeta] element to
permit maximum bending of said bimetal ele-
ment without substantial opposition, a spring
biasing said magnet yoke to a; normal position,
an armature mounted on said bimeta] element,
a latch member mounted on said bimetal ele-
ment between said bimetal element and said ar-
mature, insulating means for insulating said
latch member from said bimetal element and said
armature including a rivet having a coating of
insulating material thereon and having a pro-
jecting head on the side of said bimetal element
adjacent said magnet yoke, said magnet yoke
having a recess on the side thereof adjacent said
bimetal element to accommodate said rivet head
and having a raised portion on the side opposite
to said recess forming g seat for said spring,
and said magnet yoke upon energization of said
magnetic means attracting said armature to
bend said bimetal element and cause instantane-

5 ous release of said releasable means.

16. In a circuit breaker, separable contact
means, a movable member for effecting separa-
tion of said contact means upon the occurrence
of an overload, a himetal element which bends
when heated, a portion rigid with said bimetal
element and movable therewith at all times, said
portioh’ when moved to a predetermined position
initiating movement of said movable member to
effect separation of the contact means, a mem-

5 ber of magnetic material movably mounted on
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a stationary support adjacent said bimetal ele-
ment for magnetically bending said bimetal ele-
ment and moving said portion rigid therewith
to said predetermined position, stop means limit-
ing movement of said member of magnebic ma-
terial toward said bimetal element, and said
member of magnetic material being movable
relative to its stationary support away from said
stop means in the direction in which the bi-
metal element bends when heated.

17.In a circuit breaker, separable contact
means, 2 movable member for effecting separa-
tion of said contact means upon the gecurrence of
an overload, a bimetal element which hends when
heated, means connecting said himetal element
in the circuit through the contact means so as to
be traversed by current and heated thereby, a
portion rigid with said bimetal glement and mov-
able therewith at all times, said portion when
moved to a predeterm ned position initiating
movemeni of said movabie member to effect sep-
aration of the contact means, & raember of mag-
netic material movably mounted on a stationary
support adjacent said bimetal element, said
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member of magnetic material being energized
by the current flow through the bimetal element
for magnetically bending said bimetal element
and moving said portion rigid therewith to said
predetermined position upon the flow of a heavy
current, stop means limiting movement of said
member of magnetic material toward said bi-
metal element, a spring biasing said member of
magnetic material against said stop means, and
said member of magnetic material being movable
reiative o its stationary support away from said
stop means in the direction in which the bi-
metal element bends when heated and against
the bias of said spring.
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