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This invention relates to circuit, interrupters, 
and more particularly to manually and automati 
cally Operable low voltage circuit breakers for 
Controlling lighting and other moderate power 
electric circuits. 
One object of this invention is to provide an 

improved circuit breaker which shall be economi 
cal to manufacture and have a minimum number 
of parts. 
Another object is to provide a circuit breaker 

having an improved combined thermally and 
magnetically responsive tripping device. 
Another object of the invention is the provi 

Sion of a circuit breaker having a combined ther 
mally and magnetically responsive tripping means 
comprising a toggle which is operable in response 
to predetermined overload conditions to cause 
automatic opening of the circuit breaker. 
Another object of the invention is the provi 

Sion of a circuit breaker wherein One link of the 
holding and tripping toggle is responsive to cur 
rent overloads to release the breaker mechanism. 
Another object is to provide a circuit breaker 

having a mechanism releasable to cause auto 
matic opening of the breaker, and a self-actuated 
toggle for normally holding the mechanism 
against release, the self-actuated toggle being 
operable in response to predetermined current 
conditions to release the mechanism. 

Still another object of the instant invention 
is the provision of a circuit breaker embodying 
a thermally and magnetically responsive toggle 
which is self-adjusting as to position and/or 
length to restrain or release the breaker mech 
anism. 
The novel features that are considered char 

acteristic of the invention are set forth in par 
ticular in the appended claims, the invention it 
self, however, both as to structure and operation, 
together with additional objects and advantages 
thereof will be best understood from the follow 
ing detailed description of one embodiment there 
of when read in conjunction with the accompany 
ing drawings, in which: 

Figure 1 is a side elevational view of the circuit 
breaker with the side plate of the casing removed 
to illustrate the mechanism, the bleaker being 
shown in the closed circuit position; 

Fig. 2 is a view similar to Fig. 1, but showing 
the positions of the parts after the circuit breaker 
has been opened manually; 

Fig. 3 is a view in side elevation similar to Fig. 
1, but showing the positions of the parts just 
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after the breaker has been tripped in response to 55 

a persistent overload current below a predeter 
mined value; 

Fig. 4 is a view similar to Fig. 1 but showing 
the parts in the positions they assume when the 
breaker is tripped in response to a sudden over 
load above a predetermined value, or by a short 
circuit. 

Referring to Figure 1 of the drawings, the cir 
Cuit breaker of the present invention includes a 
housing constructed in two separable parts of 
molded insulating material, a stationary contact 
2, a movable contact 3 cooperating with the 

stationary contact, a contact arm 4, an oper 
atting mechanism indicated generally at 5, a 
thermally and magnetically responsive trip de 
vice indicated generally at f6, a pair of terminals 
7 and 8 for connecting the breaker in an elec 

trical circuit, an arc quenching device 9 and a 
vapor collector 20. 
The part of the housing shown in Figs. 1, 2 

and 3 is Open at One side and recessed to receive 
the various parts of the circuit breaker. The 
parts are assembled through the Open side of the 
housing, and a side closure plate (not shown) 
which forms the other part of the housing is 
mounted on the open side of the section to 
complete the housing and retain the parts in 
mounted position. 
The entire breaker mechanism is enclosed in 

the housing f with the exception of the oper 
a ting end of a manually operable lever 25 and the 
terminal ends of the terminals 7 and 8 which 
project out through openings in the end walls 
of the housing. Each terminal is provided with 
suitable means, preferably ScreWS 26 for Connect 
ing the breaker in an electrical circuit. The sta 
tionary contact 2 is rigidly mounted on the in 
ner end of the terminal 7, and the movable con 
tact, is rigidly mounted on the contact arm 4. 
The arc quenching device 9 comprises a metal 

box made of a single piece of magnetic material 
into which the arc is drawn by the magnetic 
forces when the movable contact f3 passes into 
the quenching box. This lengthens and extin 
guishes the arc. An opening 27 is provided in 
the back wall of the box 9, through which the 
gases may be vented. When the current inter 
rupted is of high magnitude, Such as a short cir 
cuit, the metal vapors and gases resulting from 
the rupture of a heavy current are collected and 
the metal condensed in the chamber 20 provided 
for that purpose in the housing . Wents 28 are 
provided in the housing through which the 
gases may pass to the exterior of the housing. 
The operating mechanism of the circuit break 

  

  



2 
er includes a releasable member 29 on which 
the contact arm f4 is pivotally supported, the 
manually operable lever 25, and an overcenter 
spring 30 connected under tension between the 
contact arm 4 and the operating lever 25. The 
releasable member 29 comprises a pair of iden 
tical arms (only one being shown) spaced apart 
and mounted at one end on a pivot 3 supported 
in the side wall of the housing. The free ends 
of the arms are joined by a stud 32. The pivoted 
end of the manual operating lever 25 is bifur. 
cated and straddles a headed stud 33 projecting 
inwardly from the housing wall, the stud 33 
acting as a pivot point for the lever. The contact 
arm 4 is bifurcated at one end to form Spaced 
legs (only one being shown herein) the ends of 
which legs are notched to pivotally engage the 
spaced arms of the releasable lever 29 at the 
apex of the releasable lever as indicated at 34. 
The overcenter Spring 30 acting through the 

contact arm f 4 constantly biases the releasable 
member 29 in a counter-clockwise direction. The 
lever 29, however, is normally restrained in its 
normal position as shown in Fig. 1 by the trip 
device 6. 
The circuit breaker may be operated manu 

ally to interrupt the circuit by moving the op 
erating lever 25 in a clockwise direction from 
the position in which it appears in Fig. 1 to the 
position indicated in Fig. 2. As soon as the line 
of action of the spring 30 passes to the right of 
the pivot point 34 of the contact arm 4, the 
spring acts to move the contact arm with a Snap 
action to its open circuit position in which it is 
shown in Fig. 2. Reverse movement of the op 
erating lever 25, that is, in a counter-clockwise 
direction from its position in Fig. 2 to the posi 
tion in which it is shown in Fig. 1, closes the 
contacts. During this movement as Soon as the 
spring 30 passes overcenter to the left of the 
pivot point 34 it acts to rock the contact arms 
4 clockwise with a snap action to its closed 
circuit position (Fig. 1). 

' The circuit breaker is adapted to be opened 
\ automatically in response to predetermined over 

load conditions by the trip device 6 which 
forms an important feature of the invention. 
This trip device includes a spiral bimetal ele 
ment 35 having its inner end rigidly secured to 
a bar 40 formed on a projection 4 of an exten 

A stud 43 of mag 
netic material is rigidly secured to the free outer 
end of the bimetal element 35. This stud is em 
braced by an open slot 44 in the end of a link 

! is which has its other end pivoted to the stud 55 

; sion 42 of the terminal 8. 

32 of the releasable member 29. 
The stud 43 can thus be seen to act as the 

knee of a toggle comprising the link 45 and the 
spiral bimetal 35. Under normal current con 
ditions, the toggle 35-45 is overcenter above a 
line indicated at A drawn through the center of 
the Stud 32 and the center of the Spiral ele 
ment 35, thus restraining the releasable mem 
ber 29 in its normal position against the action 
of the spring 30. A second toggle is formed 
by the member 29 and the link 45. The stud 32 
acts as the knee pin for this toggle and is nor 
mally overcenter below the center line 3 f-43 
indicated at B. The parts appear in their nor 
mal position in Fig. 1. 
The bimetal element 35 and the contacts 
2-3 are connected in series so as to be trav 

ersed by the current of the circuit controlled 
by the breaker, the circuit extending as follows: 
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2,320,437 
a flexible shunt conductor 36, stud 43, bimetal 
element 35 to the terminal 8. 
When heated in response to persistent over 

load currents below a predetermined valuc, the 
Spiral bimetal element 35 has the character 
istic of moving in a counterclockwise direction. 
When the bimetal element has been heated a pre 
determined amount by the overload current, it 
moves the stud 43 below the center line A. When 
this occurs the spring 30 acting on the member 29 
aids the deflection of the bimetal 35 and moves 
the stud 32 above the center line B, causing the 
toggle 29-45 to break. After the toggle 29-45 
has broken, the spring 30 acts to rock the mem 
ber 29 quickly counterclockwise. During this 
movement, the pivot point 34 of the contact an 
4 passes the center of action of the spring 30, 
Whereupon the spring acts to l'ock the contact 
arm f 4 counterclockwise with a snap action to 
open the contacts 2-3 thus interrupting the 
circuit. 
When a Sudden heavy overload, say, for in 

Stance, 1000% or more of the normal current 
value for Which the breaker is rated, or a short, 
circuit occurs, the breaker is tripped instantane 
ously. Under such circumstances the coil of 
the bimetal element 35 exerts a powerful mag 
netic attraction on the stud 43 which, as above 
Stated, is of magnetic material. This stud, 
therefore, acts as an armature and when at 
tracted by the coil 35 in response to a sudden 
heavy overload moves substantially radially to 
Ward the center of the spiral bimetal coil 35 
(Fig. 4). In addition to the attraction of the 
Coil for the armature 43 there is an additional 
magnetic action of the bimetal element. The 
turns of the bimetal are drawn together by 
reason of the magnetic attraction between ad 
jacent turns due to the current flowing in the 
Same direction in the Several turns. 

It may be stated here that the stud 43 may 
be made of non-magnetic material in which case 
the bimetal coil 35 would function in somewhat 
the same nanner to trip the breaker on overload 
currents above approximately 1000% of normal 
and on short circuits. The magnetic forces gen 
erated by the flow of current in the same di 
rection through the adjacent turns of the bi 
metal element draw the turns of the bimetal ele 
ment together. This Would move the stud 43 
radially toward the center of the coil and also 
impart a tangential movement to the stud to 
ward the base of the breaker. The magnetic re 
action in the coil 35 in this case would be to 
eXpand the inner turns and shrink the Outer 
turns of the coil, but since the inner end of the 
bimetal is fixed to the bar 40, little expansion of 
the inner turns would occur. With the stud 43 
constructed of non-magnetic material, tripping 
would occur at Somewhat higher current values 
than it would if the stud were made of mag 
netic material. 
When the stud 43 is thus moved by the mag 

netic action, the link 45 under the influence of 
the Spring 30 will rotate clockwise about the stud 
43. This permits counter-clockwise rotation of 
the releasable member 29 until the pivot 32 passes 
above the center line B, whereupon both toggles 
29-45 and 45-35 are broken and the spring 30 
acts to quickly rock the releasable member 29 
further counter-clockwise. Then, as the pivot, 
point of the contact arm 4 passes the center 
of action of the Spring 30, the spring rocks the 
contact arm counter-clockwise with a snap ac 

Terminal 7, contacts 2 and 3, contact bar 4, 5 tion, opening the contacts 3-4. 

  



On Overload currents of low magnitude say be 
tween normal and 300% of normal, the magnetic 
attraction of the spiral bimetal element 35 for 
the stud 43 is negligible. The counter-clockwise 
movement of the Stud 43, as the bimetal element 
is heated, is gradual and acts as a time delay. 
On sudden heavy overloads above about 1000% 
of normal current value, the magnetic forces 
of the bimetal act to trip the breaker instan 
taneously. 
On Overload currents in the intermediate 

range of values, for instance, between approxi 
mately 300% and 1000% of normal, the mag 
netic forces of the coil 35 are stronger and aid 
in deflecting the bimetal element. The stud 43 is, 
therefore, moved radially toward the center of 
the bar 40 a distance depending on the magni 
tude of the current. This reduces the tangen 
tial distance the stud 43 is required to travel in 
order to trip the breaker. The movement of the 
stud 43 on such an intermediate overload is the 
resultant of the movement under the influence 
of the magnetic forces of coil 35 and the move 
ment under the heating influence of the current 
traversing the bimetal coil. It can thus be seen 
that under such conditions the breaker will be 
tripped quicker for a given amount of heating 
of the bimetal than in the case of lower magni 
tude overloads. 

Before the contacts 2-3 can be manually 
closed following an automatic tripping opera 
tion, it is necessary to reset the releasable mem 
ber 29. If the breaker has been tripped in re 
sponse to a persistent light overload, the breaker 
cannot be reset until the bimetal 35 cools Suffi 
ciently to restore the stud 43 from its position 
in Fig. 3 to its normal position as shown in Fig. 1. 
Resetting of the mechanism following a tripping 
operation is effected by manually moving the 
operating lever from its tripped position (Figs. 
3 and 4) clockwise to its manual open circuit 
position (Fig. 2). At this movement, an ear 46 
projecting laterally from the operating lever en 
gages the member 29 and moves said member 
clockwise about its pivot 3. The inherent 
slight resiliency of the bimetal element 35 per 
mits the link 45 to force the stud 43 radially 
toward the center of the bar 40 of the bimetal 
element, a distance sufficient to permit the Stilld 
32 to pass the center line of 43 and 40, thus caus 
ing the toggle comprising the link 45, stud 43 
and the bimetal 35 to hold the releasable member 
in the normal position shown in Fig. 1. 
The breaker may be reset immediately follow 

ing a tripping operation effected by a heavy 
overload current or a short circuit. When the 
circuit is interrupted the magnetic forces of the 
coil 35 disappear permitting the stud 43 to re 
sume its normal position (Fig. 1) immediately. 

Since different embodiments of the invention 
may be made and departures may be made from 
the particular description hereof, yet still be 
within the scope of the invention, it is intended 
that all the matter contained in the above de 
scription or shown in the accompanying draw 
ings shall be considered as illustrative and not 
in a limiting Sense. 
I claim as my invention: 
1. A circuit breaker comprising relatively mov 

able contacts, releasable operating mechanism for 
causing automatic opening of the contacts, and 
restraining means comprising a toggle including 
a member electrically connected in the circuit 
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3. 
predetermined current values to cause release 
of the operating mechanism. 

2. In a circuit breaker, the combination of 
relatively movable contacts, an operating mecha 
nism for causing automatic opening of the con 
tacts, and means comprising a toggle including 
a member electrically connected in the circuit of 
the breaker and responsive thernally and mag 
netically to predetermined circuit conditions to 
cause operation of the operating mechanism, 

3. In a circuit breaker, the combination of 
relatively movable contacts, releasable operat 
ing mechanism for causing automatic opening 
of the contacts, means normally restraining said 
operating mechanism comprising a toggle having 
a thermally responsive portion heated in re 
sponse to the current of the circuit, said portion 
being operable when heated a predetermined 
amount in response to overload currents below 
a predetermined value to cause release of the 
operating mechanism, said toggle also being 
magnetically responsive to overload currents 
above the predetermined value to cause instan 
taneous release of the operating mechanism. 

. In a circuit breaker, the combination of rela 
tively movable contacts, operating mechanism 
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for said contacts including a member releasable 
to cause automatic opening of the contacts, 
means normally restraining said releasable mem 
ber comprising a toggle including a bimetal ele 
ment as a portion of said toggle, said bimetal 
element being connected in the circuit with Said 
contacts and operable when heated a predeter 
mined amount, to cause said toggle to release said 
member, said bimetal element also being mag 
netically responsive to the current of the circuit 
and operable upon overload currents above a pre 
determined value to cause said toggle to instan 
taneously release said member. 

5. In a circuit breaker, the combination of rela 
tively movable contacts, operating mechanism 
biased in opening direction and releasable to cause 
automatic opening of the contacts, means nor 
mally holding said mechanism against release 
comprising a thermally and magnetically respon 
sive bimetallic coil connected by a link to the re 
leasable part of said operating mechanism, said 
coil being electrically connected in the circuit 
with said contacts and operable in response to 
predetermined overload currents to cause release 
of the operating mechanism. 

6. In a circuit breaker, the combination of 
relatively movable contacts, releasable operating 
mechanism for causing automatic Opening of the 
contacts, a member associated with the operating 
mechanism, and a thermal element, coacting with 
the linember to ?ol'm a toggle, said toggle being 
thermally responsive under certain overload cir 
cuit conditions to release the operating mecha 
nism after a time delay and magnetically respon 
sive under certain other overload circuit condi 
tions to instantaneously release the operating 
mechanism. 

7. In a circuit breaker, the combination of rela 
tively movable contacts, operating mechanism for 
causing automatic opening of the contacts, and a 
pair of connected toggles, one of Said toggles be 
ing responsive to certain circuit conditions for 
causing operation of the other of said toggles 
after a time delay to cause oparation of the op 
erating mechanism. 

8. In a circuit breaker, the combination of rela 
tively movable contacts, operating mechanism for 
causing automatic Opening of the contacts, and 

of the breaker and magnetically responsive to 5 a. pair of toggles one element of said toggles com 

  



4. 
prising a bimetallic coil connected in the circuit 
and being thermally and magnetically responsive 
to certain conditions in the circuit conditions of 
the breaker for causing operation of the other 
of said toggles to cause operation of the operating 
mechanism. 

9. In a circuit breaker, the combination of Op 
erating mechanism for causing automatic Opera 
tion of the breaker, a member associated with the 
operating mechanism, said member being mov 
able in two directions to cause operation of the 
operating mechanism, and means comprising a 
bimetallic coil having its free end cooperatively 
engaging said member, said coil being Connected 
in the circuit with said contacts and operable 
when heated a predetermined amount to cause 
movement of said member in One direction and 
thereby cause an operation of Said mechanism, 
said coil also being magnetically responsive to 
the current and operable magnetically in response 
to predetermined current conditions to cause 
movement of said member in another dilection 
to cause operation of the mechanism. 

10. In a circuit breaker, the combination of 
releasable operating mechanism for causing auto 
matic operation of the breaker, and a toggle, one 
element of said toggle comprising a bimetallic Coil 
having a core at its inner end and an al'mature at 
its outer end, said element being thermally re 
sponsive when heated a predetermined amount in 
response to overload currents below a predeter 
mined value to operate the toggle to release the 
operating mechanism, and said element being 
magnetically operated in response to Overload 
currents above a predetermined value to attract 
the armature and cause instantaneous release of 
the operating mechanism. 

11. In a circuit breaker, the combination of 
operating mechanism for causing automatic 
opening of the breaker, a toggle, One element of 
said toggle comprising a bimetalic element elec 
trically connected in the circuit in series with said 
contacts, said element being operable When heat 
ed a predetermined amount by overload currents 
below a predetermined value to cause operation 
of the operating mechanism, said element also 
being magnetically responsive to overload cur 
rents above the predetermined value to instan 
taneously cause operation of the operating mech 
anism. 

12. In a circuit breaker, the combination of 
operating mechanism for causing automatic 
operation of the breaker, a spiral bimetal coil 
fixed at its inner end to a core and having an arma 
ture secured to its outer end, a link pivotally con 
nected to the operating mechanism and coacting 
with the coil to form a toggle, said armature act 
ing as the center pivot of the toggle, the bimetallic 
coil being responsive when heated a predetermined 
amount to operate the toggle and cause Operation 
of the operating mechanism. 

13. In a circuit breaker, the combination of 
releasable operating mechanism for causing auto 
matic operation of the breaker, means for re 
straining the operating mechanism, said means 
comprising a toggle including an element respon 
sive thermally or magnetically, or thermally and 
magnetically to cause release of the Operating 
mechanism. 

14. In a circuit breaker, the combination of 
releasable operating mechanism for causing auto 
matic operation of the breaker, restraining means 
comprising a toggle for the operating mechanism, 
said toggle including a member responsive When 
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of the operating mechanism, said toggle member 
being also magnetically responsive to predeter 
mined circuit conditions to effect release of the 
operating mechanism and being responsive both 
thermally and magnetically to certain circuit 
conditions to cause release of the operating 
mechanism. 

15. In a circuit breaker, relatively movable con 
tacts, operating mechanism including a manual 
operating handle movable to open and close the 
contacts and a member movable from a normal 
position to a tripping position to cause automatic 
opening of said contacts irrespective of the posi 
tion of said handle, said member being biased to 
tripping position, a toggle connected to Said 
member for normally restraining said member in 
normal position, said toggle including a bimetallic 
element as a part thereof connected in the circuit 
with the contacts, said bimetal when heated a 
predetermined amount by overload current caus 
ing said toggle to permit movement of the men 
ber to tripping position, said bimetallic element 
also being magnetically responsive to the current 
of the circuit and Operable upon Overloads ex 
ceeding a predetermined magnitude to permit in 
stantaneous tripping movement of said member. 

16. In a circuit breaker the combination of 
relatively movable contacts, operating means 
therefor including a tripping member movable 
from a normal position to a tripping position to 
cause automatic opening of the contacts, said 
tripping member being biased to tripping posi 
tion, means normally restraining said tripping 
member in said normal position comprising a 
bimetal coil fixed at its inner end and a connect 
ing link pivoted at one end to the tripping mem 
ber and having a pin and slot connection with 
the outer end of said bimetal coil, said coil being 
connected in the circuit with the contacts and 
Operable when heated a predetermined amount 
by Overload current to cause movement of the 
tripping member to tripping position and being 
magnetically responsive to overload currents 
above a predetermined value to cause movement 
of the tripping member to tripping position. 

li. In a circuit breaker, the combination of 
relatively movable contacts, operating means 
therefor including a tripping member movable 
from a normal position to a tripping position to 
cause automatic opening of the contacts, said 
tripping member being biased to tripping posi 
tion, means normally restraining the tripping 
member in normal position comprising a bimetal 
coil fixed at its inner end and a connecting link 
pivoted at one end to the tripping member and 
having a pin and slot connection with the outer 
end of Said bimetal coil, said coil being connected 
in the circuit With the contacts and operable 
thermally and magnetically in response to pre 
determined circuit conditions to cause movement 
of the tripping member to tripping position. 

18. In a circuit breaker, relatively movable con 
tacts, operating means therefor including an op 
erating member movable to close said contacts 
and a member movable from one position to a 
Second position to cause opening of said contacts 
irrespective of the position of said operating 
member, means normally holding said innovable 
member in Said one position comprising a ther 
mally responsive coil of bimetallic material con 
nected by a link to said movable member, said 
coil being heated in response to the current of 
the circuit and operable when heated a predeter 
mined amount to permit movement of said mov 
able member to said second position. 

  



19. In a circuit breaker, the combination of 
relatively movable contacts, operating mecha 
nism therefor including an operating handle 
movable to open and close the contacts and a 
member movable to cause automatic opening of 
said contacts irrespective of the position of Said 
handle, and means comprising a toggle having a 
thermally responsive portion heated in responsc 
to the current of the circuit, said portion being 
operable when heated a predetermined amount 
in response to overload currents to cause opera 
tion of Said movable member. 

20. In a circuit breaker, the combination of 
separable contacts, operating mechanism there 
for including an operating handle movable to 
Open and close the contacts, and a member mov 
able from one position to a second position to 
cause automatic opening of the contacts irrespec 
tive of the position of said handle, means for re 
straining said movable member in said one posi 
tion, Said means comprising a toggle including an 
element responsive thermally and magnetically 
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to permit movement of said movable member to 
Said Second position. 

21. In a circuit breaker, the combination of 
Separable contacts, operating mechanism there 
for including an operating handle movable to 
close said contacts, and a member movable from 
One position to a second position to cause auto 
matic opening of said contacts irrespective of the 
position of said handle, means for restraining 
said movable member in said one position com 
prising a toggle having a portion connected in the 
circuit of the breaker, said portion being operable 
when heated in a predetermined amount in re 
Sponse to overload currents below a predeter 
mined value to permit movement of Said member 
to said second position, said portion of said toggle 
also being magnetically responsive to overload 
currents above said predetermined value to per 
mit movement of said member to said second 

20 position. 
OLIVER, S, JENNINGS. 

  



:, ... ', y' 2 () ( S CERTIFICATE OF CORRECTION. 
Patent No. 2,320,437. June 1, 1943. 

OLIVER S. JENNINGS. 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Page l, first 
column, line 3, claim 8, after the word "circuit" strike out "conditions"; 
and that the said Letters Patent should be read with this correction there 
in that the same may conform to the record of the case in the Patent office. 

Signed and sealed this 7th day of September, A. D. 1945. 

Henry Wan Arsdale, 
(Seal) Acting Commissioner of Patents 

  



, V 
2 () () 3. S. CERTIFICATE OF CORRECTION. 

Patent No. 2,320,437. June 1, 1943. 
OLIVER S. JENNINGS 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Page l, first 
column, line 5, claim 8, after the word "circuit" strike out "conditions"; 
and that the said Letters Patent should be read with this correction there 
in that the same may conform to the record of the case in the Patent Office. 
Signed and sealed this 7th day of September, A. D. 1943. 

Henry Van Arsdale, 
(Seal) Acting Commissioner of Patents 


