
June 22, 1943. H. D. DORFMAN 2,322,285 
CIRCUIT BREAKER 
Filed May 29, 194l 2 Sheets-Sheet 

as 

a. M2 M W2.S 

WITNESSES: INVENTOR 
Ai/Zer 2Aoy/777a/7. 

(tra/4 

  

  

  

  

  

  

  



2,322,285 June 22, 1943. 
CIRCUIT BREAKER 

H. D. DoRFMAN 

Filed May 29, 1941 2 Sheets-Sheet 2 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<SSSSSSSSSSSSSSSSSS<<<<<<<<<<<<< No. 
§§ 

INVENTOR 

Ar 22/7ta/7. 

ce; (iii.4 
WITNESSES:   

    

  

  

  

  

  

  



Patented June 22, 1943 2,322,285 

UNITED STATES PATENT OFFICE 
2,322,285 

CIRCUIT BREAKER 

Hiller D. Dorfman, Forest Hills, Pa, assignor to 
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(C1, 200-116) 14 Claims. 
This invention relates to circuit breakers and 

more particularly to circuit breakers of the type 
Which are manually operated, and also automat 
ically operated in response to predetermined 
Overload conditions in the circuit. 
One object of the invention is to provide an 

improved circuit breaker of simple, compact and 
relatively inexpensive construction, and which is 
dependable in operation. 
Another object of the invention is to provide 

an improved circuit breaker having a compact 
Operating mechanism automatically operable to 
cause the contacts to open a relatively large dis 
tance. 
Another object of the invention is to provide 

a circuit breaker with improved and simplified 
mechanism for causing the contacts to close with 
a Snap action and to apply pressure to the con 
tacts after they are closed. - 
Another object of the invention is to provide 

an improved circuit breaker having a switchmem 
ber operable in response to predetermined circuit 
conditions to move a contact member to open the 
circuit and manual means to move the contact 
member to Open the circuit independently of the 
movement of the Switch member. 
Another object of the invention is to provide 

an improved circuit breaker with a SWitch men 
ber having open and closed positions and having 
a contact arm thereon movable therewith to 
Open and close the circuit, wherein the contact 
arm is movable to open and close the circuit 
without displacing the Switch member from its 
closed position. 
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 opera 
tion, together with additional objects and ad 
Wantages thereof, will be best undertsood from 
the following detailed description of one em 
bodiment thereof when read in conjunction with 
the accompanying drawings, in which: 

Fig. 1 is a vertical sectional view of a cir 
cuit breaker constructed in accordance with the 
invention, the section being taken substantially 
on line -f, of Fig. 2, and the breaker being 
shown in the closed circuit position; 

Fig. 2 is a rear elevational view of the circuit 
breaker with the cover plate removed to show 
Some of the parts; 

Fig. 3 is a vertical sectional view similar to 
Fig. 1 but showing the circuit breaker in the 
tripped Open position; and 

Fig. 4 is a vertical Sectional view Similar to 
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Fig. 1 but showing the breaker mechanism in the 
manually opened condition. 
Referring to Figures 1 and 2 of the dra Wings 

the circuit breaker includes a base of molded 
insulating material having side walls 3 molded 
integral therewith, a flat cover plate 5 secured to 
the side walls by means of suitable screws , an 
operating mechanism indicated generally at 9, a 
trip device indicated at 2 f, a stationally contact 
23, and a movable contact 25. 
The movable contact 25 is mounted on a con 

tact lever 27 pivotally supported on a pivot 29 in 
the free ends of a pair of switch arms 3. The 
switch arms 3 are rotatably mounted on a pivot 
33 supported in the ends of a U-shaped bracket 
35 secured to the base f, the Switch arms being 
joined for movement together by the pivots 29 
and 33. Since the Switch arms 3 are secured for 
movement together they will hereinafter be re 
ferred to in the description as the Switch arm. 
An angular bracket 3, secured to the SWitch 

arm 3 adjacent the pivoted end, is provided 
with an aperture 39 through which projectS One 
end of a toggle link 4 the other link of the 
toggle complising one arm of the contact lever 
27. A compression spring 43 Surrounding the 
link 4 and compressed between the bracket 3 
and a washer 44 supported on the link by a pin 
45, maintains the notched end of the link in en 
gagement with the notched end of the contact 
lever 27. 
In the closed position the toggle 27-4 is over 

center to the right of the pivot 29 of the lever 27, 
as indicated in Fig. 1, in which position the 
spring 43 serves to apply pressure to the contacts. 
The stationary contact 23 is secured to the 

inner end of a conductor 47 suitably secured to 
the base if f and extending outside of the casing 
to provide a terminal 49. The contact lever 2 is 
electrically connected to a conductor 5 by means 
of a flexible shunt conductor 53. A bimetal ele 
ment, 55 is Secured to the Opposite end of the Con 
ductor 5 by a screw 57 which serves to secured 
both the bimetal element 55 and the conductor 5. 

A U-shaped piece of insulating 
material 56 insulates the bracket 35 from the 
conductor 5. The free end of the bimetal 55 
carries, an angular connection 59 which is con 
nected to a conductor 6 by a flexible shunt con 
ductor 63. The conductor 6 has a portion pro 
jecting outside of the casing to form a terminal 
65, which, with the terminal 49, serves to con 
nect the breaker in an electrical circuit. 
The electrical circuit through the breaker ex 

tends from the terminal 49 through the conductor 



2 
47, the stationary contact 23, the movable contact 
25, the contact lever 27, the flexible shunt con 
ductor 53, the conductor 5i, the bimetal ele 
ment 55, the flexibie shunt conductor 63, and the 
conductor S to the terminal 65. 
A releasable operating lever 67 pivotally Sup 

ported on a pivot pin 69 seated in bearing slots 
70 in the side walls 3 of the base l l is biased in 
a counterclockwise direction by an Operating 
spring 7? tensioned between said operating lever 
and the pivot 33 for the switch arm 3. The oper 
atting lever 67 is normally restrained in the posi 
tion in which it is shown in Fig. 1 by a curved 
latch member 73 mounted in a block 74 of insu 
lating material secured on the upper end of Said 
lever engaging a latch 75 on the free end of the 
bimetal element 59. The latch 5 is in the form 
of a screw which serves also as a convenient 
means for adjusting the tripping point Of the 
breaker. The other end of the ever 67 is pro 
vided with a cam slot 77 operatively engaging a 
pin 79 carried by the switch arms 3. 
When the bimetal element 55 is heated a prede 

termined amount in response to overload current 
flowing through the circuit of the breaker, it 
flexes in a direction to unlatch the operating 
lever 67 whereupon the Spring T rocks said lever 
counterclockwise about its pivot 69. The configu 
ration of the can slot 77 of the lever 67 is such 
that, acting through the pin 79, it rocks the 
switch arm 3 in a counterclockwise direction 
about the pivot 33 to separate the contacts 25-23. 
During this movement a shoulder 8 on the lever 
67 strikes the end of the contact lever 27 opposite 
the contact. 25. Continued counterclockwise 
movement of the lever 67 cams the toggle 27-4 
over center in a direction to cause the contacts 
to open with a Snap action and to cause greater 
Separation of the contacts. The movement of the 
contact lever 27 in the direction to open the con 
tacts is limited by said lever striking the formed 
over end 83 of the conductor 5. The parts are 
shown in their tripped open positions in Fig. 3. 

After the breaker has been operated in response 
to an overload current it is necessary to relatch 
the operating lever 67 before the circuit breaker 
can be closed. For this prpose a manual oper 
atting member 85 is provided. The lever 85 con 
prises a pair of bell cranks 87 pivoted on a pivot 
pin 89 supported in the side walls 3 of the cas 
ing. The bell cranks 8T straddle the switch arm 
3 and the contact lever 27 and are connected by 
a yoke 9 at their ends adjacent the contact 
lever. The other arms of the bell cranks are 
joined by a stud 93. 
A manual operating handle 95 extending 

through an opening 97 in the base is pivotal 
ly mounted on a pivot 99 supported in the base. 
A projection ft integral with the handle 95 ex 
tends through an opening in the yoke 9 ? and a 
Spring 03 is compressed between a shoulder 05 
on the handle 95 and the yoke 9t. The yoke 9 
is provided with a pair of ears OT and i? 9 adapt 
ed to cooperate respectively with projections 
and 3 on the contact lever 27. 

In order to relatch the operating lever 67 the 
handle 95 is manually rocked in a clockwise di 
rection about its pivot 99 to the “off' position. 
Due to the cooperation of the projection of 
with the yoke 9 this movement of the handle 
95 rocks the manual lever 85 in a counterclock 
Wise direction. At this movement of the lever 
85 the Stud 93 engages a projection 5 on the 
Operating lever 67 and rocks said lever clock 
Wise slightly beyond its latching position. The 

5 

() 

5 

2) 

2 5 

3.) 

45 

50 

55 

60 

70 

2,322,285 
cam slot 77 acting on the pin T9 rocks the Switch 
arm 3 clockwise about the pivot 33 to its normal 
position. The parts are now in Substantially 
the position indicated in Fig. 4, with the contact 
lever 27 in its manually opened position and the 
operating lever 67 in latched position. 
The circuit breaker may now be manually 

closed by rotating the handle 95 in a counter 
clockwise direction from its “off' (Fig. 4) posi 
tion toward its “on' position rocking the lever 
85 in a clockwise direction, during which move 
ment the ear it on the yoke 9 strikes the pro 
jection if on the contact lever 2, and rocks the 
contact lever clockwise about its pivot 23. This 
moves the toggle 27-4 over center in a, direction 
to cause the Spring 43 to close the contacts With 
a Snap action. 
The contacts may be opened manually by 

movement of the handle 95 in a clock Wise direc 
tion to its “off' position, which rocks the lever 
85 counterclockwise. This movement of the lever 
85 brings the ear 09 into contact with the pro 
jection 3 and starts the contact lever 27 in a 
counterclockwise direction about the pivot 29, 
moving the toggle 27-4 over center to the left 
of the pivot 29, causing the contacts to open 
With a Snap action. The mechanism is shown 
in the manually opened position in Fig. 4. 
The contacts are closed manually from their 

manually opened position (Fig. 4) by rotating 
the handle 95 counterclockwise toward the 'on' 
position, which movement rocks the lever 85 
clockwise about its pivot 89. This causes the ear 
f07 to engage the projection and move the 

; toggle 27-4 overcenter toward the right of the 
pivot 29, whereupon the spring 43 rocks the con 
tact lever 27 to close the contacts with a snap 
action. 

Having described the preferred embodiment, of 
the invention in accordance with the patent 
Statutes, it is to be understood that various 
changes and modifications may be made in the 
Structural details disclosed without departing 
from Some of the essential features of the in 
Vention. It is therefore, desired that the inven 
tion be interpreted as broadly as the prior art 
permits, and that it be limited only by what is 
eXpressly stated in the following claims. 

I claim as my invention: 
1. In a circuit breaker, relatively movable con 

tacts, a Switch arm movable to open and closed 
pCSitions, a contact lever pivotally supported on 
the Switch arm, releasable actuating means bi 
ased to move the Switch arm to open position, an 
Overcenter Spring means cooperating with the 
Contact lever to form a toggle, means on the re 
leasable actuating means for engaging and mov 
ing the toggle over center in a direction to ro 
tate the contact lever in opening direction, and 
In antially operable means operable to move the 
toggle over center to close the contacts. 

2. In a circuit breaker, relatively movable con. 
tacts, a switch arm movable to open and closed 
positions, a contact actuating lever pivotally sup 
ported on the Switch arm, releasable actuating 
means for the Switch arm, a spring biasing said 
actuating means to open position, an overcenter 
Spring cooperating with the contact lever to form 
a toggle, means on the releasable actuating 
means engageable with the toggle to move said 
toggle Over center in a direction to rotate the 
contact lever abolt its pivot on the switch arm 
in a direction to open the contact, and manually 
Operable means engageable with the contact le 
ver when the switch arm is in closed position, 
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and operable to move said toggle over center in 
a direction to close the contacts. 

3. In a circuit breaker, relatively movable 
contacts, a pivoted switch member operable to 
cause opening of the contacts, a contact actu 
atting lever pivotally mounted on said Switch 
member, releasable actuating means for Oper 
atting the switch member to cause opening of 
said contacts, current responsive means for re 
leasing said actuating means, an overcenter 
spring cooperating with the contact actuating 
lever to form a toggle, and means movable in 
response to operation of the actuating means 
and engageable with said toggle when said actu 
atting means is released to move the toggle Over 
center in a direction to rotate the contact lever 
about its pivot in a direction to open the con 
tacts. 

4. In a circuit breaker, relatively movable con 
tacts, a switch arm operable to cause opening 
of said contacts, a contact actuating lever piv 
otally supported on the switch arm, Spring biased 
actuating means releasable to operate the Switch 
arm to cause opening of the contacts, a toggle 
including one arm of the contact actuating lever 
as an element thereof, and means on the actu 
atting means for causing the toggle to rotate the 
contact actuating lever about its pivot to open 
the contacts when said actuating means moves 
to operate the switch arm. 

5. In a circuit breaker, relatively movable con 
tacts, a switch arm operable to cause opening of 
the contacts, a releasable actuating member hav 
ing a cam thereon for operating said Switch 
arm, a contact actuating lever pivotally mount 
ed on the switch arm, an overcenter spring co 
operating with the contact actuating lever to 
form a toggle disposed for movement with the 
switch arm, and means on the actuating member 
for causing said toggle to rotate the contact 
actuating lever on its pivot to open the contacts 
upon movement of the switch arm in an Opening 
direction. 

6. In a circuit breaker, relatively movable 
contacts, a switch arm having a normal posi 
tion and movable to a second position to cause 
opening of said contacts, a releasable actuating 
member having a cam slot therein engaging a 
member on the switch arm to operate said Switch 
arm to said second position, a contact actuating 
arm pivotally mounted on the switch arm, an 
overcenter spring cooperating with the contact 
actuating arm to form a toggle, current re 
sponsive means operable to release the actuating 
member, means on the actuating member to Op 
erate said toggle in a direction to open the 
contacts, and manually operable means engage 
able with said toggle to operate Said toggle in 
a direction to close the contacts when said 
switch arm is in said normal position. 

7. In a circuit breaker, relatively movable 
contacts, a switch arm operable to Open and 
closed positions, a releasable actuating member 
for operating said switch arm, current respon 
sive means operable to release said actuating 
member, a contact actuating lever pivoted on the 
switch arm, an overcenter spring cooperating 
with the contact lever to form a toggle, means 
on the actuating member separately engageable 
with the toggle to operate the toggle in one di 
rection to cause opening of the contacts upon 
movement of the switch arm to Open position, 
and manually operable means for Operating the 
toggle to open or to close the contacts while 
said switch arm is in closed position, Said man 
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3. 
ually operable means also being Operable to re 
store the actuating member to operating Con 
dition. 

8. In a circuit breaker, relatively nowable con 
tacts, a switch arm operable to cause opening of 
the contacts, spring biased actuating means re 
leasable to operate the switch arm, a bimetal 
element responsive to abnormal circuit conditions 
to release said actuating means, a contact actu 
atting member pivoted on the SWitch arm, an Over 
center spring cooperating with the contact actu 
atting member to form a toggle, said toggle being 
movable with the Switch arm for Operating the 
contact actuating member to open the contacts, 
and manually operable means operable to reset 
the Spring biased actuating near S and also Oper 
able to cause the toggle to close the contacts. 

9. In a circuit breaker, relatively movable con 
tacts, a switch member operable to cause opening 
of the contacts, releasable means Operable on the 
occurrence of an overload to operate the switch 
member to open the contacts, a contact actuating 
member pivotally carried by the Switch member, 
said contact actuating member having a plural 
ity of projections thereon, a snap acting device 
comprising an overcenter Spring movable with 
the switch member, a manually operable member, 
means on said manually operable member for 
engaging one of the projections to cause the Snap 
acting device to move over center in a direction 
to open the contacts, and other means on said 
manually operable member for engaging another 
of said projections to cause the Snap acting de 
vice to move over center in a direction to close 
the contacts. 

10. In a circuit breaker, relatively movable 
contacts, a switch member movable from a nor 
mal to a second position to cause opening of said 
contacts, releasable actuating means for moving 
said switch member to open position to cause 
opening of the contacts, a contact actuating lever 
pivotally supported on the switch member, means 
supported on the Switch member and operatively 
connected to the contact actuating lever for 
causing said lever to open and close the contacts 
with a snap action, and manually operable means 
separably engageable with the contact actuating 
lever and operable to cause opening and closing 
of the contacts with a Snap action when said 
Switch member is in normal position, 

11. In a circuit breaker, relatively movable 
contacts, a switch member operable from a nor 
mal position to a second position to cause open 
ing of said contacts, actuating means biased to 
move said switch member to open position to 
cause opening of the contacts, a contact actuating 
lever mounted on the switch member, means 
comprising an overcenter spring mounted on 
the Switch member and movable relative thereto 
for causing said actuating lever to open and 
close the contacts with a Snap action, and man 
ually operable means operable when the Switch 
member is in normal position to cause opening 
and closing of the contacts. 

12. In a circuit breaker, a pair of contacts one 
of which is movable to open and close the circuit 
of the breaker, a SWitch member having a con 
tact actuating lever pivotally supported thereon, 
said switch member being movable from a nor 
mal position to a second position to cause open 
ing of Said contacts, manually operable means 
comprising a toggle separably engageable with 
the contact actuating lever When the SWitch 
member is in normal position to cause opening 
and closing movement of the contact actuating 
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lever, means including an overcenter spring on 
the Switch member to cause the contact actu 
ating lever to open and close the contacts with 
a snap action, and means operable in response 
to predetermined conditions to cause movement 
of the switch member to said second position. 

13. A circuit breaker comprising relatively 
movable contacts, a Switch member having a 
normal position, a contact actuating arm piv 
otally mounted on said Switch member, an over 
center spring carried by said switch member and 
engageable with said contact actuating arm for 
opening or closing the contacts with a snap ac 
tion, manually operable means separably engage 
able with said contact arm and operable when 
said switch member is in said normal position 
to cause said Overcenter Spring to open and close 
said contacts, said SWitch member being novable 
to a second position to cause opening of said 
contacts independently of said manually oper 
able means, and means operable in response to 
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predetermined conditions to cause movement of 
Said Switch member to Said second position, said 
manually operable means being operable to reset 
said Switch member to its normal position, 

14. In a circuit breaker, relatively movable 
contacts, a Switch member having a normal po 
Sition and movable to an open position to cause 
opening of the contacts, a Spring biased actuating 
member for operating the Switch member to open 
position in response to predetermined abnormal 
circuit conditions, a contact arm pivotally Sup 
ported on the switch member, means including 
an overcenter spring carried by the Switch 
member for operating the contact arm to open 
and close the contacts with a Snap action and 
operable by the Spring biased member to cause 
opening of the contacts, and manually operable 
means operable to cause the overcenter spring 
to open and close the contacts With a Snap action. 

HILLER, D. DORFMAN. 


