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1. 
This invention relates to circuit breakers and 

more particularly to circuit breakers which are 
manually operated to open and close the circuit 
and which are automatically operated to open the 
circuit in response to predetermined abnormal 
COnditions. 
An object of the invention is to provide a small, 

compact circuit breaker which is simple in con 
Struction and inexpensive to manufacture. 
Another object of the invention is to provide 

a circuit breaker having a thermal trip element 
forming an Operating Connection between a 
breaker SWitch arm and Operating handle. 
Another object of the invention is to provide 

a circuit breaker having a thermal trip element 
forming an operating connection between a 
breaker Switch arrn and Operating handle with 
out being positively connected to either the 
Switch arm or handle. 
Another object of the invention is to provide 

a circuit breaker as described in the preceding 
paragraphs wherein the thermal trip element is 
also actuated by electromagnetic means to trip 
the breaker. 
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 construction and operation, to 
gether with additional objects and advantages 
thereof, Will be best understood from the follow 
ing detailed description thereof when read in 
conjunction with the accompanying drawing. 
In said drawing: 
Fig. 1 is an elevational view partly in Section 

of the circuit breaker with the cover plate re- : 
moved and the parts shown in the closed posi 
tion. 

Fig. 2 is a view similar to Fig. 1 but showing 
the parts in the tripped opened position. 

Fig. 3 is a view similar to Fig. 1 but showing 
the parts in the manually opened position. 

Referring to the drawing, the circuit breaker 
comprises a casing and a cooperating cover 
plate 3 a fragment of which is shown in Fig. 1 
broken away. A stationary contact 5 is mounted 
on a terminal 7 of conducting material which 
extends through an opening in One end Wall of 
the casing and has a terminal connecting 
means 9 at its outer end. A movable Switch 
member or arm 2 has a pin 23 fixedly mounted 
therein adjacent one end thereof the ends of 
-which extend into corresponding slots 25 (only 
one being shown), in the side wall of the casing 
J. and the cover plate f3. The Switch arm 2f at 
its other end carries a novable contact 2 for 
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2. 
cooperating with the stationary contact, 5 and 
the SWitch arm is biased open by means of a 
Spring 28 compressed between a spring seat in 
the casing and a spring guide on the Switch 
2. 
An operating handle 3 of molded insulating 

material has opposed trunnions 33 molded in 
tegral there with which engage in Suitable bear 
ing openings (not Showa) in the cover plate 3 
and in the side wall of the casing to pivotally 
mount, the handle. The handle 3 is biased in 
a cloci.wise or opening direction, by neans of a 
relatively light spring 33, and extends outwardly 
through an opening 3 in the casing . The 
inner end of the handle 3 is provided with a 
projection 39 having a slightly concave surface 
is which, in the closed position of the breaker, 
engages the rounded upper end of a bimetal ele 
ment (83. The lower end of the bimetal element 
is bifurcated and the rounded bight thereof is 
seated in a W-shaped notch 35 in the upper 
edge of the movable switch arm 2 . 
The lower end of the bimetal element 3 is 

connected by means of a flexible Conductor 47 
to the movable switch arrn 2. A flexible Con 
ductor 49 connects the upper end of the binetal 
element, 43 to the inner end of a conducting ter 
minal 5 which extends through an opening in 
the end wall of the casing if and has a connect 
ing means 53 on its outer end. 
The bimetal element 43 is biased by means of 

a spring 55 to a normal position against an ad 
justable stop 5 secured by means of a Screw 
59 to the side wall of the casing . The Spring 
55 has one end attached to the bimetal element 
43 at a point, near its upper end and the other 
end of the spring is attached to a Screw 62 in 
the side Wall of the Casing. 
The electrical circuit, through the breaker ex 

tends from the terminal through the Station 
ary and movable contacts 5-2, movable switch 
arm 2, flexible conductor 4, binetal element 
43, and the flexible conductor 49 to the terminal 
5. 

In the normal or closed position of the parts, 
the oimetal element 3 together with the handle 
3 forms a toggle which is biased by the Spring 
55 to a position slightly overcenter to the right 
of a line drawn through the center of the pivot 
33 and the apex of the notch 45 in the movable 
Switcharin 2. 
Upon the occurrence of an overload current 

below a predetermined value of, for instance, ten 
times normal rated current, the bimetal element 
'43 becomes heated in response to the excessive 
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Cui'rent and when heated a predetermined 
annount bends toward the left. This action, as 
Sisted by the Spring 35, rotates the handle clock 
Wise moving the knee of the toggle 33-43 over 
center to the left of the line 33-5 and, after 
a predetermined novennent the upper end of the 
binetal element which is biased upwardly by the 
Spring 29 slips out of the concave surface : , 
Whereupon the Spring 29 moves the Switch arii 
2 clockwise to the open position and thrusts the 
bimetal element 3 upWardly to the position 
shown in Fig. 2. AS the bimetal eleinent 3 moves 
upwardly and to the left, the upper end thereof 
engages a projection 53 on the handle 3 and 
rotates the handle to the position shown in Fig. 2 
Which indicates the tripped open position of the 
breaker. The opening novernent of the Switch 
arrn 2 f is limited by engagement thereof with 
a Surface 65 on the one end wall of the casing i. 

In Order to close the contacts following a trip 
ping operation, the handie 3 } is moved ciccKwise 
from the Fig. 2 position to the full “off’ position 
a.S ShoWin in Fig. 3. During this movement the 
projection 39 on the handie Wipes by the upper 
end of the bimetal element 3 Which is thein 
moved clock Wise by the Spring 55 about the pivot 
point in the notch. 45 to a position against, the 
Stop 5. The parts are then in the position snown 
in Fig. 3. The SWitch arm 2 is the iloved to 
close the contactS by Counterclockwise noverinent 
of the handle from the “off’ position (Fig. 3) 
to the “on' position (Fig. 1) during which Yove 
ment the handle canns the bimetal element, 3 
down Wardly until the rounded upper end of the 
binetal element dropS into the coincave Surface 
4 On the inner end of the handle. After the 
moving contact 2 engages the Stationary con 
tact 5 during the closing noverneint, the switch 
arm 2 pivots slightly about the contacts mov 
ing the pin 23 doWWardly in the slot 25. In 
this position (Fig. 1) the Spring 2S biases the 
SWitch arm 2 counterclockwise about its point, 
of engagement with the bimetal element i3 to 
provide contact pressure. 

Electromagnetic cheans is provided to insian 
taneously trip the breaker in response to over 
load currents above the predeterrained value of 
ten to tWenty times normal lated current or ii 
IeSponse to Short circuit, currents. This means 

-- as 

cCImprises a fixed imagnetic member 8 supported : 
in a, notch in the Side Wall of the gasing and 
a, Inatching notch (inot, ShoWn) in the cover plate 
3, and an arnature i Secured to the bimetai 
element 33 to be energized by current, fowing 
in the bimetal element. 
Upon the occurrence of an overload current of, 

for example, ten to twenty times normal rated 
Current, or a Short circuit current, the electro 
inaginetic leans is energized by the current fiow 
ing in the bimetal element 3 and the fixed mag 
netic nember 6 attracts the armature mov 
ing the bimetal element E3 counterclockwise 
about its pivot point in the notch 45 thus moving 
the toggle 39-3 overcenter to the left. This ac 
tion effectS Opening movement of the Switch arm 
2 by the Spring 29 in the previously described 

6. 

The contacts are closed following an instan 
taneous tripping operation in the nanner pre 
viously described by first moving the handle 
clockwise to the “off' position and then coin 
terclock Wise to the “on' position. 
Manual opening of the contacts is effected by 

moving the handle clockwise fron the “Cn' posi 
tion (Fig. 1) to the “off” (Fig. 3). The fiction 
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4. 
between the upper end of the bimetal element 
and the handle is not Sufficient to Overcome the 
biasing force of the Spring 55. Consequently, 
when the handle is moved to the 'off' position, 
the Spring 29 noves the switch arm 2 to the open 
contact position and noves the biretal eleinent 
i3 to the position shown in Fig. 3. During this 
movement the spring 55 maintains the bimetal 
eleinent 43 in contact with the stop 57. 

The contacts are closed following a manual 
opening operation by reverse movement of the 
handie as previously described. The normal 
overcenter position of the toggle 39-3 is ad 
justed by loosening the screw 59, nowing the stop 
tOWard Or away from the bimetal element to the 
desired position and then tightening the Screw. 
The tension of the Spring 55 which resiliently 
naintains the toggle 39-43 in its overcenter po 
sition inay be varied by loosening the Screw 6 
Which caps the Straightened end of the Spring 
in position, adjusting the tension of the Spring 
and then tightening the Screw. 
The circuit breaker comprises a rhinimum 

number of parts which are mounted in the casing 
Without the use of any frame other than the 
casing itself, inost of the partS being inserted 
through the Open Side of the Casing into receSSes 
incided theirein and held in proper positions by 
the walls and Suifaces of the receSSes. These 
features provide a circuit breaker that is simple 
and rugged in construction, reliable in Operation 
and inexpensive to manufacture. 
While the invention has been discoSec in ac 

cordance with the provisions of the patent stat 
utes, it is to be understood that Warious changes 
in the structural details and arrangement of 
parts thereof may be made Without departing 
from Some of the essential features of the inven 
tion. 
We claim as our in Vention: 
1. A circuit breaker comprising a SWitch mem 

ber biased to open position and nowable to Open 
and close the circuit through the breaker, an Op 
erating handle movable to an Open position and 
to a closed position, a bimetal element heated 
by the current of the circuit and cooperating 
with said handle and With Said Switch member 
to normally hold said switch member in closed 
position, one end of Said bimetal element releas 
ably engaging Said handle and the other end of 
said bimetal element abutting against Said 
SWitch member, and Stop neans Constraining 
Said bimetal element to bend When heated in 
response to overload currents in a direction to 
cause release of Said one end of Said bimetal ele 
Inent from Said handle and permit longitudinal 
movement Of Said bimetal element to effect open 
ing movement of Said SWitch member. 

2. A circuit breaker comprising a SWitch men 
ber biased to open position and movable to open 
and close the circuit through the breaker, an 
Operating handle movable to effect opening and 
closing movement of said Switch member, a bi 
metal element heated by the current of the cir 
cuit and having One end abutting against said 
Switch member, the other end of said bimetal 
element releasably engaging said handle, said bi 
metal element and said handle cooperating to 
form a toggle for normally restraining said 
SWitch nember in closed position, and stop 
raneans constraining Said bimetal element to bend 
When heated in response to overload currents in a 
direction to cause collapse of said toggle to per 
nit automatic opening movement of said switch 
member. 
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'3. A circuit breaker comprising a pivoted 
Switch member biased to open position and mov 
able to Open and close the circuit through the 
breaker, an operating handle movable to an open 
position and to a closed position to effect manual 
Opening and closing movement of said switch 
member, a bimetal element disposed in com 
preSSion between Said handle and said Switch 
member having one end releasably engaging said 
handle and the other end engaging said switch 
member for normally releasably restraining said 
Switch member in closed position, stop means 
limiting transverse movement of said bimetal ele 
ment in One direction, spring means biasing said 
bimetal element against said stop means, and 
thermal bending of said bimetal element, when 
heated in response to overload currents causing 
release of Said bimetal element from said handle 
to permit longitudinal movement of said bimetal 
element and opening movement of said switch 
Inenber. 

4. A circuit breaker comprising a switch 
member biased to open position and movable to 
Open and close the circuit through the breaker, 
a pivoted handle movable to an open position and 
to a closed position to effect manual opening 
and closing movement of said switch member, a 
bimetal element having one end releasably en 
gaging Said handle and the other end pivotally 
engaging said switch member, said bimetal ele 
Inent bending When heated in response to over 
load Currents below a predetermined value in a 
direction to rotate said handle and cause release 
Of Said One end thereof from said handle and 
effect opening movement of said switch mem 
ber, and electroresponsive means operable in re 
Sponse to overload currents above said prodeter 
mined value to cause pivotal movement of said 
binetal element about the other end thereof in 
a direction to cause release of said one end of 
Said bimetal element from said handle and in 
Stantaneous opening movement of said switch 
member. 

5. A circuit breaker comprising a switch 
member biased open and movable to open and 
close the circuit through the breaker, a pivoted 
Operating handle movable to effect opening and 
closing movement of said switch member, a bi 
metal element having one end pivotally engaging 
Said Switch member and having the other end 
releasably engaging said operating handle, said 
bimetal element and said operating handle co 
acting to form an overset toggle normally re 
Straining Said Switch member in closed position, 
adjustable stop means for determining the over 
Set position of Said toggle, means biasing said 
toggle to Said overset position against said stop, 
and thermal bending of Said bimetal element 
When heated in response to overload currents 
causing overcenter movement and collapse of 
said toggle to permit opening movement of said 
SWitch member. 

6. A circuit breaker comprising a switch 
member biased open and movable to open and 
close the circuit through the breaker, a pivoted 
Operating handle movable to effect opening and 
closing movement of said Switch member, a bi 
metal element having one end pivotally engaging 
said SWitch member and having the other end 
releasably engaging said operating handle, said 
bimetal element and said operating handle co 
acting to form an overset toggle normally re 
Straining said SWitch member in closed position, 
adjustable stop means for determining the over 
Set position of Said toggle, means biasing said 
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6 
toggle to said overset position against said stop, 
and thermal bending of Said bimetal element in 
respone to certain overload currents causing 
overcenter movement and collapse of Said toggle 
to permit Opening noVement of Said SWitch 
member, and electroresponsive meains Operable 
in response to certain other overload currents to 
cause pivotal movement of said binetal element 
about Said one end to effect collapse of said toggle 
and-opening movement of Said SWitch member. 

7. A circuit breaker comprising a SWitch 
member biased to open position and movable to 
open and close the circuit through the breaker, 
an operating handle operable to effect opening 
and closing movement of Said Switch Inerinber, a 
binetal element. Connected in Said circuit to be 
heated by current and disposed in compression 
between said handle and Said Switch member for 
ornally releasably restraining Said SWitch 

member in closed position, means pivotally sup 
porting One end of Said bimetal element on said 
switch member, the other end of said bimetal 
element releasably engaging said handle, a stop 
linember for said bimetal element, Spring means 
biasing Said bimetal against Said stop member, 
adjusting means for adjusting said stop means 
to Vary the initial position of said bimetal ele 
inent, and thermal bending of Said bimetal ele 
inent in response to overioad currents causing 
Said. Other end of said binetal element to be re 
leased from said handle to permit longitudinal 
movement of Said bimetal element and opening 
KOWeinent of Said SWitch member. 
8. A circuit breaker comprising a switch 

member biased to open position and movable to 
open and close the circuit through the breaker, 
an operating handle operable to effect opening 
and closing movement of said Switch member, 
a bimetal element connected in said circuit to be 
heated by Current and disposed in compression 
between said handle and said switch member for 
normally releasably restraining said Switch 
member in cloS8d position, means pivotally Sup 
porting One end of Said bimetal element on said 
SWitch member, the other end of said bimetal 
element releasably engaging said handle, a stop 
In ember for Said bimetal element, spring means 
biasing Said bimetal against said stop member, 
ineans for adjusting the tension of Said Spring 
to Vary the tripping point of said breaker, ad 
justing means for adjusting said stop means to 
vary the initial position of said bimetal element, 
and thermal bending of said bimetal element, in 
response to overload currents causing said other 
end of Said bimetal element to be released from 
Said handle to permit longitudinal movement of 
Said binetal element and opening movement of 
Said SWitch member. 

9. A circuit breaker comprising a Switch 
member movable to open and close the circuit 
through the breaker, biasing means biasing said 
SWitch member to open position and providing 
contact pressure in the closed position, an oper 
atting handle movable to effect opening and clos 
ing movement of Said Switch member, a current 
carrying binetal element heated by the current 
of the circuit and disposed between said handle 
and Said Switch member having one end releas 
ably engaging Said handle, means pivotally Sup 
porting the other end of Said bimetal element 
On Said SWitch member, a stop member for said 
bimetal element, Spring means biasing Said bi 
metal element against Said Stop member, Said bi 
metal element when heated a predetermined 
amount in response to overload currents below 
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a predetermined value bending away from Said 
stop member in a direction to effect release of 
Said bimetal element from said handle to permit 
Said biasing means to move Said SWitch member 
to Open position, electromagnetic means Con 
prising a fixedly Supported magnetic member 
and an armature Supported on Said bimetal ele 
ment, Said electromagnetic means being Operable 
in response to overload currents above said pre 
determined Value to move Said bimetal element 
in a direction to instantaneously release said bi 
metal element from said handle, and means for 
adjusting Said Stop means to Vary the initial po 
Sition of Said bimetal element and Said aramture. 

10. A circuit breaker comprising a SWitch 
member biased to open position and movable 
to open and close the circuit through the breaker, 
an Operating handle having a plurality of projec 
tions thereon and movable to effect opening and 
closing movements of Said switch member, a bi 
metal element disposed to be heated by the cur 
irent of the circuit and having one end normally 
releasably Supported on one of said projections, 
the other end of Said bimetal element being piv 
Otally Supported on said Switch member, said 
binietal element when heated a predetermined 
amount bending in a direction to cause disen 
gagement of Said one end thereof from said one 
projection on Said handle to permit longitudinal 
InOWenent of Said binnetal element and opening 
movement of Said Switch member, and longi 
tudinal movement of said bimetal element caus 
ing Said one end thereof to engage another of 
Said projections and actuate said handle to an 
indicating position. 

ll. A circuit breaker comprising a switch 
member biased to Open position and movable to 
Open and close the circuit through the breaker, 
an Operating handle movable to an open position 
and to a closed poSotion, a bimetal element dis 
posed in compression between said handle and 
Said Switch member normally releasably restrain 
ing Said SWitch member in closed position, one 
end of Said bimetal element having a notch there 
in Seated in a recess in the switch member and 
the other end of Said bimetal element releasably 
engaging Said handle, and said bimetal element 
bending when heated in response to overload cur 
rents to release the other end of said bimetal 
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element from said handle and permit longitudi 
nal movement of Said bimetal element to effect 
opening movement of said Switch member. 

12. A circuit breaker comprising a SWitch 
member biased to open position and movable to 
Open and close the circuit through the breaker, 
a.in Operating handle novable to an open position 
and to a closed position, a bimetal element dis 
posed between Said handle and said SWitch men 
ber having one end releasably supported on said 
handle, the other end of Said bimetal element 
having a recess therein pivotally engaging a re 
CeSS in said Switch member, a flexible conductor 
Connecting Said other end of Said bimetal ele 
inent to Said Switch member, and thermal bend 
ing of Said bimetal element effecting release of 
Said One end of Said bimetal element from said 
handle to permit opening movement of said 
Switch member. 

13. A circuit breaker comprising a Switch 
member biased to an open position and movable 
to Open and close the circuit through the breaker, 
an Operating handle movable to an open position 
and to a closed position, a bimetal element hav 
ing One end releasably Supported on said handle 
and the other end abutting said switch member 
to releasably hold said Switch member in closed 
position, a first flexible conductor connecting said 
One end of Said bimetal element in the circuit 
of the breaker, a Second flexible conductor con 
necting the other end of said bimetal element to 
Said Switch member, and thermal bending of said 
binetal element causing release of said one end 
of Said bimetal element from said handle to per 
Init opening movement of said Switch member. 
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