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My invention relates to circuit breakers 
and particularly to circuit breakers for con 
trolling lighting and small-motor circuits. 
An object of my invention is to provide a 

circuit breaker that shall be adapted for use 
in distributing panels to take the place of the 
usual switch and fuses or which may be used 
to control domestic-appliance motors and the 

O 
like. 
A further object of my invention is to pro 

vide a circuit breaker that shall be trip free 
from the operating handle and which shall be 
compact and relatively inexpensive to manu 

: facture. 
5 
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A further object of my invention is to pro 
vide a circuit breaker wherein the switch con 
tact is retained in closed position by a toggle 
in order to secure maximum contact pres 
sure and to reduce the heating of the switch 
contact. •? 
A further object of my invention is to 

provide a circuit breaker having the above 
noted characteristics, wherein the toggle is 
supported by a carrier controlled by a cur 
-rent-responsive element, and wherein the 
switch contacts are caused to be separated by 

30 
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illustrated in the 

overload or short-circuit conditions. 
These and other objects that will be inade 

apparent throughout the further description 
of my invention are attained by means of the 
circuit breaker hereinafter described and accompanying drawings, 
wherein, y h- Figure 1 is a sectional view of the circuit 
breaker showing, in plan view, the circuit 
breaker apparatus. 

- KO Fig.2 is a vertical section through a circuit 

45 

breaker, showing parts thereof inside eleva 
tion, the circuit-breaker parts being in the 
closed position. . . 

Fig. 3 is a view, similar to that of Fig. 2, 
with the parts shown in an intermediate op 
erating position, and . " ????? 

Fig. 4 is a view, similar to that of Fig. 2, 
showing the parts of the circuit breaker in 
the open position. 

Referring to the drawings, the circuit 
breaker includes an insulating base 5 that is 
provided with a pressed-metal cover 6 for en 

- adapted to receive the free end of a toggle 

mounted upon the base 5. The circuit break er comprises, principally, parts stamped 
... from sheet metal which are inexpensive to 
manufacture and which may be readily as 
Sembled. A stationary contact terminal 7 is 55 
provided with a contact plate 8 which is 
adapted to be engaged by a movable contact 
plate 9 that is carried upon a flexible arm 11 
Secured to a bracket 12 that is pivoted upon 
a shaft 13. The shaft 13 is mounted in a 60 
bracket 14 that is attached to the insulating 
base 5. A flexible shunt 15 conductively con 
nects the flexible arm 11 to the terminal 16 
which supports one leg of a bimetal thermal 
element 17 of U-shape. The other leg of the 65. 
bimetal element is supported upon a termi 
nal 18. - 
The insulating base is provided with a pair 

of terminals 19 and 21 having terminal 
screws 22 and 22 thereon for receiving the 70 
line conductors. The terminal 18 is connect 
ed to the terminal 19 by a strap 23 disposed 
on the under side of the insulating base 5. 
Current enters the circuit breaker through 
the terminal 19, strap 23 and terminal 18, and 75 
passes through the bimetal thermal element 
17, switch arm 11, switch contact 9, station 
ary contact plate 8 and terminal 7that is con 
nected to the terminal 21 by a strap 24. The 
feed conductor, may, however, be connected 80 
to the terminal 21. . . . . ?? 
The circuit-breaker operating mechanism 

is mounted upon a supporting bracket 25 of 
U-shape that is attached to the insulating . 
base 5 by means of bolts 26. A toggle carrier 85 
or cradle 27 is pivotally mounted upon the 
bracket 25 and rotates about the pivot shaft 
28that is secured in the free ends of the side. 
plates of the bracket 25. The carrier or cra 
dle 27 is of U-shape and is stamped from 90. 
sheet material and comprises a pair of side . 
plates 29that are connected by integral cross 
bars 81 and 32. The side plates 29 are each 
provided with anotch 33 of V-shape which is 

95 

link 34 which is also of U-shape and com 
prises a pair of side plates 35 that are con 
nected by an integral crossbar 36. Each side 
plate 85 of the toggle link 34 is forked, at 



A toggle link 37 of U-shape is pivotally. 

to free ends of the side plates of the link 37 are 
pivotally connected to the switch arm 11 by 

engage the apices of the notches 33 of the 
carrier 27, the apices of the notches serving 
as pivot points for the outer end of the toggle points g 

connected to the link 34 by means of a knee 
vot shaft 38, the side plates thereof being i 

???????? on opposite sides of the link 34 and 
connected by an integral crossbar 51. The 

ivot shaft 39 that is secured means of the p 
the bracket 12 that is to the side plates of 

also of U-shape. . 
15 The toggle carrier or cradle 27 is releas 

ably retained in the set position shown in 
Figs. 2 and 4 by means of the bimetal ther 
mal element 1 that is provided with a metal 
latch 41 insulated from the bimetal element 

20 by means of insulating washers 42. 
The bimetal thermal lement 17 is so de 

signed that it will move downwardly when 
heated by an excess current, such as is inci 
dent to an overload or short-circuit condi 

25 tion. When the latch 41 clears the shoulder 
43 on the carrier or cradle 27, the cradle is 
free to rotate counter-clockwise in response 
to the tension exerted thereon by an over 
center spring 44 that is pivoted, at one end, 

30 to the knee pivot shaft 38 of the toggle and, 

35 dle 47 that extends through a slot 48 in the 

40 carrier or cradl?27 iš norm 
counter-clockwise direction by the spring 44. 

at the other end, to an operating handle mem 
ber 45 that is pivotally mounted upon a shaft 
46 carried by the bracket 25. ? handle 
member is provided with an insulating han 
cover 6, the handle being provided with ex 
tensions 49 within the cover 6 for closing the 
slot 48in all positions of the operating handle. 
From the foregoing, it is apparent that the 

y biased in a 

which, in the position shown in E. 2, serves 
to hold the toggle in the made or closed posi 
tion, wherein the knee pivot shaft 38 is 

45 slightly above a line connecting the pivot 

- . The spring 44, as above stated, tends to n?o????????????e??? 

shaft 39 and the apex of the notch 33 about 
- which the free end of the toggle link 34. - - ?????????????? - attached to the arm 54 of the ope 

ber 45 is moved above the centerline connect 
- s 

counter-clockwise directions and to move the - 
switch arm 11 to open ition. The latch 

- 41, carried by the bimetal element 1, retains 
s: the carrier in the set position until it is re 
65 leased by an overload or short-circuit condi 

tion. In order to open and close the switch contact arm.11, it is necessary to move the operatinghandie 47. Whenthégontactmen 
bers are in the closed position shown in Fig. 

Bio 2, the circuitbreakernay be opened manu 
ward to the the outer end of the spring 44 is carried past. 
the center line connecting the shaft 89 and 

05 the apex of the notches 33 in the carrier, the 

by moving the operating handle 4f down 
sition shown in-Fig. 4. When 

1,786,797 
knee shaft or pivot 38 of the toggle will be 
moved downward and over-center, thus caus 
ing the toggle to collapse and permitting the 
spring 44 to move the contact arm 11 to the 
open position shown in Fig. 4. . 
To close the circuit ?????????????? the operating 

handle 47 is moved to the position ? in 
move, the toggle links to the made position 
and thereby move the switch arm 11 into the 
closed position shown in Fig. 2. 
Under short-circuit or overload conditions, 

the bimetal thermal element 17 will be with 
drawn to the position shown in Fig. 3-wherein 
it releases the carrier or cradle 27. The 
spring 44 immediately contracts and breaks 
the toggle and moves the switch arm 11 to 
ward open position, the ultimate open posi 
tion of the switch contact 9 being indicated in 
dotted lines in Fig. 3. When the toggle links have moved to the position shown in Fig. 3, 
movement of the link 37 is arrested by en 
gagement of the cross bar 51 with the cross Baf32 of the cradle27. Further contraction 
of the spring 44 will cause clockwise rotation 
of the operating member 45 and handle 47, 
such movement being permitted by reason 
of the arcuate slot. 52 provided in the side 
plates of the operating member 45. The 
pivot shaft 28. extends through the slots 52 
and serves as a guide for the outer end of the 
operating member 45 - - - - - - - 

- 20 

Fig. 2, which will cause the spring 44 to 

80 

A carriage or cradle-resetting spring 53 is 
pivotally connected to the shaft 28 at one end 
and, at the other end, to an arm 54 on the in 
ner end of the operating member 45. . . 
Asillustrated in Fig. 3, when the operating 

arm and handle are in the closed positions 
shown in Figs. 2 and 3, the end of the spring 
attached to the arm 54 lies slightly below a 
line connecting the centers of the pivot shafts 

e spring 53 is an over-center 46 and 28. TI d spring and, therefore, serves to yieldingly re 
tain the operating handle in the closed posi 
tion. When the ?????? handle 4 are turned in a 

rating mem 

ing the shafts 46 and 28 and immediately 
causes clockwise rotation of the operating 
member 45 and operating handle 4. . . 

arm to 
the position shown in 
the cradlein set positionw 
remains in the open 
erating arm and handle occupy the open posi 
tion, as shown in Fig. 4, E. indicates that 
the circuit breaker has opened. When the 

e the switcharm 

member 45 and 
ockwise direction. 

by the spring 44, the end of the spring 

100 

nos - 

O 

Alug 55 on the operating arm 45 engages a 
shoulder 56 on the carrier or cradle 27 and 
moves the cradle with the operating 120 . 

S; thus resetting 
position and while the op 

12S 

operating armis moved to the upper position, 
the switch contacts will be moved to closed position in the manner previously described. 

Since the carrier or cradle 2 will be drawn 30 



. 20 

manufacture. 
sembled and the number of operating parts is . 

tact member in closed position when the car 
rier is in set position, an operating member, 

2 3 
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to the opened position shown in Fig. 3 re 
gardless of the position of the operating han 
dle 47, the circuit breaker mayopen under 
short circuit and overload conditions while 
the operator is holding the operating handle 
47. The circuit breaker is, therefore, trip 
free of the handle and cannot be retained in 
closed position under overload or short cir 
cuit conditions by the operator. If a short-l. 
circuit condition prevails after the circuit has 
been interrupted and the operator attempts to 
reclose the circuit, the bimetal thermal elle 
ment will instantly release the cradle when 
the contact 9 is moved into engagement with 

, the contact member 8. 
It will be noted that there is but one latch 

employed in the structure, that being the 
latch 41 carried by the bimetal thermal ele 
ment. The major portion of the parts of 
the circuit breaker are stamped from sheet 
metal and are, therefore, inexpensive to 

The parts may be readily as 

reduced to a minimum. 
The circuit breaker may be rendered “trou ble indicating” by eliminating the resetting 

spring, 53, in which event the operating h?n 
dle will be moved to an intermediate position 
when the cradle 27 is released by the bimetal 
element. . 
While I have illustrated only one embodi 

ment of my invention, it will be apparent to 
those skilled in the art that various changes, 
modifications, substitutions, additions and 
omissions may be made in the apparatusillus 
trated without departing from the spirit and 
scope of my invention, as set forth in the ap 
pended claims. 
I claim as my invention: 
1. The combination with a switchcontact supported in closed position by a releasable 

carrier controlled by a current-responsive 
element and movable relative to the carrier 

.65 

to open and closed positions, of means for 
automatically returning the carrier to set 
position after the latter has been released by 
the said element. . 

2. The combination with a switch contact. 
supported in closed position by a releasable 
carrier and movable relative to the cárrier 
to open and closed positions, the said carrier 
being retained in set position by a current responsive element and causing opening 
movement of the switch contact when re 
leased, of means for automatically return 
ing the carrier to set position after the latter 
has been released by the said element. . 

3. The combination with a switch contact 
supported in closed position by a releasable 
carrier that is retained in set position by a 
current-responsive element and which causes. 
opening movement of the switch contact 
when released, and an operating means for . 
moving the switch contact to open and closed 
positions while the carrier is in set position, 

3 

of means for automatically returning the 
carrier to set position after it has been re 
leased by the current-responsive element. 

4. The combination with a switch contact 
supported in closed position by a releasable 
carrier that is retained in set position by a 
current-responsive element and which causes 
opening movement of the switch contact 
when released, and an operating means for 
moving the switch contact to open and closed 
positions while the carrier is in set position, 
of means resettable by the operating means 
for automatically returning the carrier to set 
position after it has been released by the cur 
rent-responsive element. 

5. A circuit breaker comprising a contact 
member movable to open and closed positions, 
a carrier movable to set and released posi 
tions, a current-responsive means for releas 
ably retaining the carrier in set position, a 
toggle having one end supported by the car 
rier and the other end connected to the con 
tact member for releasably retaining the con 

an over-center spring connecting the toggle 
and operating member, for making and 
breaking the toggle for causing closing and 
opening movements, respectively, of the con 
tact member, and an over-center spring for 
actuating the operating member and auto 
matically returning the carrier to set posi 

70 

5 

so 

90 

95 

tion after the current-responsive means has 
released it. ? ?? ? ? ? 

6. A circuit breaker comprising a contact 
member movable to open and closed posi 
tions, a carrier movable to set and released 
ositions, a current-responsive means for re 
leasably retaining the carrier in set position, 
a toggle having one end supported by the 
carrier and the other end connected to the 
contact member for releasably retaining the 
contact member in closed position when the 
carrier is in set position, an operating mem 
ber, an over-center spring connecting the tog 

00 

105 

10 
§ and operating member, for making and reaking the toggle for calising ????s: and opening movements, respectively, of the 
contact member, and means for automatical 
ly returning the carrier to set position after 
it has been released by the current-responsive 
element. 
77. A circuit breaker comprisin a contact 

35 

member movable to open and closed posi 
tions, a pivotally mounted carrier movable to 
set and released positions, a current-respon 
sive means for releasably retaining the car 
rier in set position, a toggle having one end 
other end pivotally connected to the contact 
member for releasably retaining the cons 
tact memberin closed position when the toggle is in the made position, a pivotally 
mounted ??? over-center spring connecting õhe knee óf the toggle and i 

120 

pivotally connected to the carrier and the 
25 

i20 



the operating handle, for making and break 
ing the toggle pivot causing closing and 
opening movements, respectively, of the con 
tact member, an over-center spring for re 
leasably retaining the operating handle in 
either open or closed position, and for auto 
matically returning the carrier to set posi 
tion after the latter has been released by the 
current-responsive means. - 

to 8. The combination with a switch contact 
supported in closed position by a releasable 
carrier controlled by a control element and 
movable relative to the carrier to open and 
closed positions, of means for automatically 

5 returning the carrier to set position after the 
latter has been released by the said element. 

9. The combination with a switch contact 
supported in closed position by a releasable. 
carrier that is retained in set position by a 

20 control element and which causes opening 
movement of the switch contact when re 
leased, the said switch being movable rela 
tive to the carrier to open and closed posi 
tions, of means for automatically returning 

25 the carrier to set position after the latter has 
been released by the said element. 

In testimony whereof, I have hereunto 
???ibed my name this 6th day of July, 

30 | FRED G. VON HOORN. 
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