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the ther.-
the possipil-
ity of the thermally responsive element taking g,

Permanent set due to 1ts being bent when in g
hegteg condition,

for magnetie tripping.

'The novel features that are considered char-
acteristic of the Invention are set forth in par-
ticular in the appended claims ]

1tself, however, both as to structure and operg-
tion, ' ' ]

invention, one of the Supporting plates
breaker mechanism belng removed t0 show the
mechanism in elevation, the breaker mechanism
being shown in the closed position. |
Fig. 2 is an elevational Sectional view taken

along line II—IT of Fig. 1 ang looking in the di-
rection of the arrows.

Iig. 8 is an elevational

| | view taken on
of Fig. 2 and looking in the direction
by the arrows.
Referrine to Fig. 1, the
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minal in an electric circuit. At the Oopposite end
of the base (1 is a terminal 31 secyred thereto
by means of a rivet 33 which extends through
the base and at its inner end SUpports the trip
device 23 (to be later described). The terminagl
] ' with a suitable connecting meang
outer end for connecting the terminal
in an electric circuit.

~The movable contact {9 is

- .

rigidly mounted on
the free end of a switeh arm 37 adapted to pivot
about a fixed pivot 39. The pivot 39 is Supported
by means of g palr of spaced plates Or frames 41
(only one being shown) rigidly Supported by

- The operating mechanism 21 Comprises g re-
leasable member 45 mounted on g pivot pin 47
Supported in the plates 41 The releasable mem-
ber 45 is operatively connecteq to the switeh
arm. 31 by means of 5 toggle comprising toggle
links 49 and 5i. ‘The toggle link 49 is pivotally
connected by means oI a pivot pin 53 to the re-
leasable member. The toggle link 5¢ ig Pivotally

the switeh

- Also forming g, part of the operating mechs-
Nism is g U-shaped operating lever 28, the inner
ends of the two legs of which are pivotally mount-
ed In V-shaped notches §1 formed in the plates
41, the side walls ol the notches § forming stops
for limiting the pivotal movement of the cperat-
ing lever., An operating handle 63 of molded in-
sulating materia] is mounted on the cuter engd of

tegral with the handle
disposed one on each side )
ber 45 are connected under tensich between the
khee pin 57 of the toggle 49__5¢ and a pin 71
supported between the outer ends of the legs of
the operating lever 99.
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The switch arm 37 is provided with a slot 13
through which the pin 39 extends, but in the
closed position of the breaker the bottom of the

slot 13 does not engage the pin 3%. A spring 19
o seat in the base | i

the switch arm. | 1t th
provides contact pressure in the closed position
of the breaker.

The contacts are manually opened and closed
by manipulation of the handle 3. In order to
open the contacts, the handle 63 1S moved coun-
terclockwise from the “on” position to the “oit”
position during which movement the operating
lever 59 moves the line of setion of the overcen-
ter springs 69 across to the left of the center

line of the toggle link 48 whereupon fhe springs

69 bias the toggle 49__5{ in a direction to cause
its collapse and efl ect
opening of the contacts with a snap action. At
‘the beginning of the manual opening operation

the spring 75 moves the bottom of the slot 13 into
Thereafter the

engagement with the pin 389.
about the pin 39 as it mMOVES

switch arm pivots |
‘The eontacts are closed

to the open position.
manually by reverse movement of the handle

§3, that is, clockwise from the “off” to the “on”
position.. During this movement the line of ac-
tion of the springs 69 is moved across to the right

of the center line of toggle link 49 whereupon the :

springs 69 straighten the toggle 49—51 and ciose
the contacts with a snap action.

The trip device 23 comprises 2 bimetal ele-
ment 77 having a mounting foot 19 rigidly se-
cured to the base 11 by means of the rivet 33 and
electrically connected DY means of a flexible
conductor 34 to the switch arm 31. Also rigidly
secured to the base by means of the rivet 33 is a
support member 81 which, at its upper end, rig-
idly mounts a stationary magnetic member 83.
Cooperating with the magnetic member 83 1S a
U-shaped armature §9 rigidly secured to a sprmg
member 81 by welding. The spring member 87 is
secured to the left or low-expansion side of the

bimetal element at a point adjacent the lower ¢4

of rivets 89. The spring
in shape and has 2
through which the
The upper end of

end thereof by means
87 is generally rectangular
rectangular opening therein
bimetal element T1 extends..
the bimetal element

with & relatively large radius as indicated at
9f, the downwardly extending end 93 bearing
soainst an adjustable stop SCIEW or abutment 89
which threadedly engages a metal insert 91
molded in the end wall of the base 1§. The high-

expansion side of the bimetal element T7 is on
the outside,

proportion of the leg 93 10
the main body of the bimetal element 1S such
‘that when the bimetal 13 heated the main body 11
of the bimetal will deflect toward the left and
the leg 93 will deflect toward the right a propol-
tional amount and will, at all times, remain in
contact with the abutment 97.

The two side POItions a9 of the spring 87
extend upwardly and are joined at the upper end
by an integral cross portion 101, the lower or in-
ner portion of which 18 formed over and com-
orises o latch surface 103 or engaging a latching
nose 105 of the releasab

, le member 45 and re-
straining the releasable member in operative po-
sition. Formed inwardly from the side portions
99 of the spring member 87 at & point just above
' pair of projections 101

the armature 85 1s a
which are engaged by the body of the bimetal

element 11 upon deflection thereof 10 disengage

11 is formed downwardly :
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4
the latch nose 105 to effect
45 and automadtic opening

the latch 103 from
release of the member
of the contacts.

As shown in Figs. 2 and 5, the armature 85
is channel shaped and surrounds three sides of
bimetal element i1 to he energized by the cur-
rent flowing therethrough. The armature 85 1S
provided with flanges {88 to which are suitably
secured, for instance by welding, the portions 99
of the spring member 81.

The circuit hreaker is adapted to be tripped
open after a time delay in response to overload
currents below a predetermined value of, for
instance, 1000% of normal rated current and -
stantaneously in response to overload currents
sbove 10009 of rated current, or in response to
short circuit-currents.

Ths bimetal element 11 is heafed in responsc
to overload currents below the predetermined
value and when heated 2 predetermined gmount
deflects toward the leit engaging the projections
107 and flexing the spring portions 89 to disen-
ocage the latch {03 from the noseé (05 of the Te-
leasakle member 49. When the releasable mem-
per 45 is released, 1 rotates clockwise about its
pivot 47 carrying the pivot 93 for the toggle link
49 across to the right of the line of action of the
springs €9 whereupon the springs cause collapse
of the toggle 49—51 and opening of the contacts.
A stop member {11 mounted in the frames A4 is
provided to rrest the movement of the releas~
able member 45 in the ODen position.,

Upon the occurrence of an overload current
gbove the predetermined amount, or a short-cir-
cuit current, the armature 85 is energized suill-
ciently to be attracted to the fixed magnetic
member 83 flexing the spring portions 89 and
disengaging the latch 163 from the nose 139 to
offect instantaneous opening of the contacts.

Before the contacts may be closed following
an automatic opening operation, it is necessaty
to reset and relatch the mechanism. This 1S ac-
complished by moving the handle 63 counter-
clockwise to the “ofi” position during which
movement a stud ({3 in the arcuate portion 81
thereof engages a suriace {15 on the releasable
member 45 and MOYES the releasable member
counterclockwise therewith. Near the end of
the counterclockwise movement, the nose 188
wipes by the latch 103 and the inherent resilience
of the spring portions 93 then mov® the latch
{03 back to its latching position. The contacts
may then be closed in the previously deseribed

manner by movement the handle to the “on”

+

of the

While the invention has been disclosed In ac-
cordance with uhe provisions of the patent
statutes, it is to be understood that various
changes in the structural details and arrange-
ment of parts thereof may be mage without de-

parting from S0ME of the essential features of

the invention. o
We claim as our invention: |
1. A circuit breaker having relatively movable
contact means, means releasable to effect auto-
matic opening of said contact means, current-
responsive means comprising a U-shaped bimetal
med from a single strip of bimetallic
material and having the high-expansion side
disposed on the outside of the U. said bimetal
element having legs of unequal length and con-
nected in the circuit of the breaker so that the
longer leg and at least a portion of the shorfer
leg are heated by the current of the circuit,
means fizedly mounting the longer leg of said
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bimeta] element, an adjustable abutment at all
times Cooperating with the shorter leg of said
himetal element, spring means mounted on the
low-expansion side of said bimeta] element ad-
jacent the ixedly mounted engd thereof, said
SPring means having an opening therein through
which the longer leg of said bimeta] element
extends, latch means on sald spring means ad-
Jacent the high-expansion Side of said bimetal
element normally restraining said releasable
means in operative position, and projections on
sald spring means engageable by said bimetal
element upon thermal bending of said bimetal
element to effect release of said releasable means
and opening of said contact means. |

2. A circuit bregker having relatively mov-
able contact means, means releasable to effect
automatic opening of said contact means, cur-
rent-responsive means comprising a U-shaped
bimetal element having the high-expansion side
on the outside of the U and having legs of un-
€qual length, said bimetgl element being con-
nected in the circuit of the breaker so that the
longer leg ang g portion of the shorter leg are
heated by the current of the circuit, spring
means comprising a flat spring mounted on the
low-expansion side of sald bimetal element and
having an opening therein, the longer leg of said
bimetal element, extending through sald opening
S6 that the frea end of sald spring is disposed
adjacent the high-expansion side of said bimetal
element, latch operating means on said spring
adjacent the free end thereof for effecting re-
lease of said releasable means, projections on

sald spring engagegble by said bimeta]l element -

upon thermal bending of sald bimetal element
to effect release of said releasable member, a
movable armature mounted on said spring and
Surrounding three sides of said bimetal element
tc be energized by exeessive currents flowing
through the bimeta] element, a fixed magnetice
member mounted adjacent said armature, and
sald armature being attracted to said fixed mag-
netic member when energized a predetermined
amount to flex saig spring and effect instantane-
ous release of said relegsable means.

3. A circuit breaker having relatively mov-
able contact means, means releasable to effect
automatic opening of sald contact means, cur-
rent-responsive means comprising a U-shaped
bimetal element; having one eng {ixedly mounted,
Spring means having one end fixedly mounted
on the low-expansion side Of said bhimetal ele-
ment adjacent the fixedly mounted end there-
of, latch means on the free end of said spring
means disposed adjacent the high-~-expansion
side of said bimetal element normally releasably
restraining saiq releasable member in operative
position, said bimetg] element upon thermasl
thereof engaging and bending said
Spring means to effect release of said releasable
member,

4. A circuit breaker having relatively movable
contact means and means releasable to effect
automatic opening of said contact means, cur-
rent-responsive means comprising a bimetal ele-
ment having one end fixedly mounted, spring
means having one end fixedly mounted on the
low-expansion side of said bimetal element ad-
jJacent the fixedly mounted end thereof, said
spring means having an opening therein through
which said bimetal element extends, latch means
on the free end of said Spring means disposed ad-
Jacent the high-expansion side of said bimetal
element normally restraining said releasable
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means in operative position,
bending upon thermal heating thereof in re-
Sponse to overload currents below a predeter-
mined value to cngage and actuate said Spring
means to effect release of said releasable means,
a fixed magnetic member, and a movable mag-
netic member mounted on sald spring means, one
of said magnetic members surrounding three sides
of said bimetal element to be energized in re-
sponse to overload currents flowing through said
bimetal element, said movable magnetic membey
being operable when energized in response to
overload currents above sald predetermined valye
to actuate said Spring means and instantaneous-
ly release said releasable means.

9. A circuit breaker having relatively movable
contact means and means releasable to effect
automatic opening of sald contact means, current
responsive means comprising a himetal formed
from a strip of bimetallic materigl and having
one end fixedly mounted, spring means having g
portion secured o the low-expansion side of said
bimetal element adjacent the fixedly mounted
end thereof, side portions extending along the
edges of said bimetal element and g latcehing por-
tion disposed adjacent the high-expansion side
of said bimeta] element, said portions of said
SPring means defining an opening through which
said bimetal element extends, said latching por-
tion normally restraining said releasable meang
in operative Position, and projections on the side

sald bimetal eiement

of said releasable means.

6. A circuit breaker having relatively movable
contact means and means releasable to effect
automatic opening of sald contact means, cur-
rent responsive means comprising a bimetal ele-
ment having one end fixedly mounted, spring
means having a portion secured to the low-ex-
pansion side of said bimeta] element adjacent the
fixedly mounted eng thereof, said SPpring means
having side portions extending along the edges of
sald bimetal element and having g latching por-
tion disposed adjacent the high-expansion side
of said bimetal element, said portions of said
Spring means defining an opening through which
said bimetal element extends, said latching por-
tion normally releasably restraining said releags-
able means in operative position, projections on
the side portions of said spring mesans engage-
able by said bimetal element upon thermal bend-
ing thereof to bend said spring means and effect
release of said releasable means, & fixed magnetic
member, a movable magnetic member mounted
on said side portions of said spring means, one
of said magnetic members surrounding three sides
element to be energized by ex-
céssive currents, and said movable magnetic
being attractegd toward said fixed mag-
netic member when energized to bend said spring

means and effect instantaneous release of said
releasable means.

releasable to effect
contact means, current-respon-
S1Ve means comprising g, bimetal element having
Oone end supported, SPpring means having one end
supported on the low-expansion side of said bi-
metal element and the other end free, said Spring
means having an opening therein through which
sald bimetal element extends, latch operating
means on the free end of sald spring means ad-
jacent the high-expansion side of said bimetg]
element for effecting release of sald releasable
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means, and projections on said spring means en-
gageable by said bimetal element upon thermal
bending thereof to bend sald spring means and
thereby effect release of said releasable means
and opening of said contact means.

g8 A circuit breaker having relatively movable
contact means and means releasable to effect
opening of said contact means, current-respon-
sive means comprising a bimetal element having
one end supported, spring means having one end
supported on the low-expansion side of said bi-
metal element and the other end free, said
spring means having an opening therein through
which said bimetal element extends, latch Op-
erating means on the free end of said spring
means adjacent the high- expansion side of said
bimetal element normally restraining said releas-
ahle means in operative position, projections on
said spring means engageable by said bimetal ele-

ment upon thermal bending thereof to bend said 20
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spring means and 6 affect release of said releas-

abie means and opening of said contact means,
and electromagnetic means pperable in response
to excessive currents to bend said spring Ieans
and effect instantaneous release of said releas-
able means. o

JULIUS TOTH.
' FRANCIS L. GELZHEISER.
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