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ELECTRC CIRCUIT BREAKER 

Raymond N. Rowe and Eric A. Ericson, Plainville, 
Conn., assignors to The Trumbull Electric 
Manufacturing Company, Plainville, Conn., a 
corporation of Connecticut 

Application September 17, 1946, Serial No. 697,450 
(Cl. 200-88) 1. Claims. 

1. 
Our invention relates to electric switch mecha 

nism of the type which can be actuated manually 
at will and will automatically open the circuit in 
case of an overload. 
One object is to provide a relatively compact 

device which will automatically open the circuit 
in case of a sudden heavy overload or a prolonged 
lesser overload. 
One object is to provide an automatic circuit 

breaker which can be manually reset and actu 
ated by a common operating member. 
Another object is to provide a device in which 

all the actuating and operating mechanism is en 
closed. 
In carrying out the invention in the form 

shown, the switch is of the double-break type en 
closed in a housing formed of insulating mate 
rial. The movable switch member is connected 
by toggle links to a member which extends out 
side the housing. A spring is interposed between 
a movable switch member and a rocker member 
and the latter is normally held by a latch which 
is adapted to be released by the action of a ther 
mostatic member in case of a prolonged overload 
and also adapted to be released by an electro 
magnetic device in case of a sudden heavy over 
load such as a short circuit. The manually Op 
erated member is arranged to reset the rocker and 
prepare the switch for subsequent manual closing 
action. 

Fig. 1 is a side view showing one-half of the 
housing with the switch mechanism in the normal 
'off' or open circuit position. 

Fig. 2 is a plan and section on the plane of the 
line 2-2 of Fig. i. 

Fig. 3 is a plan and section on the plane of the 
line 3-3 of Fig. i. 

Fig. 4 is a side view of the contact and actuat 
ing mechanism in the closed circuit or "on' posi 
tion. 

Fig. 5 is a side view showing the actuating 
mechanism in the position they occupy after be 
ing tripped by an overload. 

Fig. 6 is an end view showing the bimetal trip 
ping device looking toward line 6-6 of Fig. 4. 

Fig. 7 is an edge view taken generally on the 
plane of the line 7-7 of Fig. 4. 

Fig. 8 is an exploded perspective of various 
parts of the actuating mechanism. 
The housing has two parts 0 and With 

flanges 2 and 3 which surround a central cham 
ber 4 in which is mounted the switch mechanism 
per se. Recesses 5 and 6 are provided in the 
opposite ends of the housing in which are mount 
ed the circuit terminals 7 and 8. Terminal 
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is Supported by an angular bracket 9 which is 
held in recesses 20, 2 between the two faces of 
the housing and extends through a slot 22 in the 
flange 2. Terminal 8 is mounted in the recess 
2 and is held in place in a pocket 23. 
The contact mechanism in the form shown is 

of the double break type but the invention in its 
broadest aspect is not so limited. 
The Switch contacts 24 and 25 are carried by 

SupportS 26 and 27 which are positioned in re 
ceSSes 29 and 30, respectively, adjacent the bot 
tOn Wall 28 of the housing. 
A U-shaped thermostatic member 3? formed 

for instance of bimetal has its opposite ends se 
cured respectively to the terminal bracket f 9 and 
the contact support. 26. 
An electro-magnetic coil 32 mounted in the op 

posite end of the housing has pole pieces 33, 33 
which are positioned in recesses 34 in the hous 
ing. The opposite ends of this coil are connected 
respectively to the terminal 8 and the contact 
member 27. 
The U-shaped switch member 35 is actuated 

by a movable finger piece 36 and the actuating 
mechanism is carried by a frame which consists 
of side plates O', 'O' connected by pins or studs 
37, 38 and 39. The switch member 35 is carried 
by an insulating slide 40 and is thus guided in 
grooves 4, 4 in the housing. A centering seat 
42 for the slide may also be provided and lo 
cated between the contacts 24 and 25. This is 
formed of insulating material and serves as a 
barrier between the stationary contacts. The 
Switch lever 43 is pivoted at 44 and carries a leaf 
Spring 45 which extends into the slide 40 and 
acts as a buffer. The operating member 36 is 
connected to the switch arm or lever 43 by tog 
gle links 46, 47 hinged together at 48 and con 
nected to the operating member 36 and the 
switch lever 43 at 49 and 50, respectively. A 
Spring 5 biases the toggle links toward the posi 
tion of Fig. 1. The operating member 36 is piv 
oted at 52. A kick-off piece 53 in the form of a 
rocker having ears 54 (see Fig. 8) is pivoted on the 
same axis as 52. The rocker has two sides con 
nected by pins 55 and 56. A bar 57 has pivot 
ends 58, 58 pivoted in holes 59, 59 in the rocker. 
The other end of the bar 57 is guided in a pas 
sage 60 in the Switch arm 43. A single spring 
6 mounted on the bar 5 is compressed between 
the outer end of the Switch arm 43 and the 
cross head of bar 57 which is pivoted on rocker 
53 so as to press the switch arm 43 to the open 
circuit positions and bias the rocker toward the 
position of Fig. 5. The rocker 53 has hooks 62, 
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62 each of which has a shoulder 82 at its base. 
The ends of hooks 62, 62 are adapted to extend 
through opening 63 in a current responsive latch 
64. This latch is pivotally mounted for instance 
by being provided with a lug 65 which extends 
through an opening 66 in the release lever 67. 
This lever is pivoted at 68 in the frame of the 
mechanism and the end adjacent the magnetic 
coil 32 is adapted to act as an armature of the 
magnet. The end adjacent the pivot 68 has an 
upstanding arm 70 adapted to engage the latch 
member 64 when lever 67 is drawn down by 
magnet coil 32. The latch is under tension of a 
spring 69 which biases the latch toward the mem 
ber 7 which is carried by the bimetal thermo 
static member 3. The latter member is ad 
justably mounted on a screw 72 in the bimetal 
member 3. 
The frame O’ is provided with lugs 73 and 74 

(Fig. 4) which act as stops for the rocker 53. 
The operating member 36 is provided with shoul 
ders 75 adapted to engage the pin 55 of the rocker 
in order to reset it from the position of Fig. 5 
to the position of Fig. 1. 
To minimize arcing within the housing, I may 

provide metallic pins 76 which connect the op 
posite sides of the housing adjacent the movable 
switch member. This is made possible by spacing 
the overload devices from the Switch member. 
may also provide openings 77 in the wall of the 
housing for ventilation and inspection purposes. 
The parts of the housing are adapted to be 

secured together in any suitable manner as for 
instance by bolts, screws or rivets 8 passing 
through tubular studs 79. 

In the normal manual operation of the Switch, 
to close the circuit the operating member 36 in 
Fig. 1 is turned counterclockwise. The toggle 
links 46 and 47 transmit a thrust to the switch 
lever 43 which depresses the slide 40 with mov 
able switch member 35 until the parts reach the 
position shown in Fig. 4 where the toggle action 
holds the Switch member in closed circuit posi 
tion. 

It will be noted that in the closing of the cir 
cuit the spring 6 is compressed but the rocker 
53 is held in the position of Fig. 4 by the en 
gagement of the hooks 62 with the latch 64. To 
open the circuit it is simply necessary to turn 
the member 36 clockwise from the position of 
Fig. 4 whereupon the toggle action is broken and 
the spring 6 tends to tilt the Switch lever 43 
about the pivot 44 and thus raise the Switch 
member 35 and break the circuit. 

If we assume the circuit to be closed as in 
Fig. 4, the circuit will be broken by an overload 
in the circuit. In the case of a sudden heavy 
overload, for instance, a short circuit, the mag 
netic coil 32 will be Suddenly energized and at 
tract the armature member 6. This member 
will then tilt about its axis 68 and causes the 
arm 70 to engage the latch 64 and move it away 
from the hooks 62, 62, thus releasing the rocker 
53 so that the spring 6 can tilt it from the posi 
tion of Fig. 4 to that of Fig. 5. The shoulders 
62' at the base of the hook arms 62 strike and 
break the over-center toggle lock between the 
links 46 and 47 at the joint 48, thus allowing the 
spring 6 to tilt the switch arm 43 and breaking 
the circuit automatically. 

After the breaker has been tripped as described 
above, the toggle spring 5 biases the toggle links 
46 and 47 about the pivot point 50 on the Switch 
lever 43 in a counterclockwise direction, thus 
turning the operating member 36 in a clockwise 
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4. 
direction about its pivot point 52 until the shoul 
ders 75 strike the pin 55 of the rocker. The 
Operating handle 36 is then in a trip indicating 
position half way between its "on' and 'off' po 
sitions as shown in Fig. 5. 
To reset the Switch after automatic breaking 

of the circuit, it is merely necessary to tilt the 
operating member 36 clockwise as viewed in Fig. 5 
whereupon the shoulder 75 of the member 36 en 
gages the pin 55 of the rocker and tilts the rocker 
clockwise about its axis until the hooks 62 en 
gage the latch 64. The Switch is then in open 
circuit position of Fig. 1 ready for manual clos 
ing of the circuit. 
In case of a slight steady overload, the ther 

mostatic member 3 will warp and thus move 
the latch member 64 away from the hooks 62 of 
the rocker and allow the spring 6 to throw the 
rocker from the position of Fig. 4 to that of Fig. 
5 as previously described. The resetting of the 
Switch after Such action is of course accom 
plished in the manner previously mentioned. 

It will be seen that the magnetic release ac 
tuating member 32 and the attached circuit ter 
minal 8 and Switch contact 25 are connected 
together in Such a way as to constitute a unit 
which can be assembled and installed as a unit in 
the housing. Similarly the thermal releasing de 
vice 3 and its associated terminal f and Switch 
contact 24 constitute a unit entirely independent 
to the magnetic release. 

It will be noted that the arc interruption prin 
ciple of this breaker is similar to that of Patent 
No. 2,450,256, dated September 28, 1948, in that 
the double break contacts are arranged so that 
the arcs mutually repel each other into arc ex 
tinguishing pins, grids or the like. 
We claim: 
1. A circuit breaker comprising a bimetal actu 

ator and an electromagnet coil actuator inde 
pendent of the bimetal actuator, a movable Switch 
member adapted to connect Said actuators in cir 
cuit, a switch lever connected to Said Switch mem 
ber, a pivoted rocker, a spring compressed be 
tween said rocker and said lever, a pivoted oper 
ating finger piece, toggle links connecting Said 
finger piece and Said Switch lever, a latch nor 
mally holding the rocker and adapted to be dis 
engaged by the bimetal actuator upon a Conr 
tinued overload and an armature for the coil 
actuator having means for disengaging the latch 
from said rocker upon a sudden heavy overload, 
said rocker having means for coacting with Said 
toggle links and permitting said Spring to move 
said movable switch member and open the circuit. 

2. A circuit breaker comprising a resistor actu. 
ator and a magnetic actuator independent of said 
resistor actuator, a movable Switch member 
adapted to connect Said actuators in circuit, a 
switch lever connected to Said Switch member, a 
pivoted rocker, a Spring compressed between said 
rocker and said lever, an Operator pivoted con 
centrically with the rocker, toggle links connect 
ing said operator and said Switch lever, a latch 
normally holding the rocker and adapted to be 
disengaged by the resistor actuator upon a con 
tinued Overload and means including an arma 
ture for the magnetic actuator supporting Said 
latch and for disengaging the latch upon a sud 
den heavy overload, said rocker having means for 
coacting with said toggle links and permitting 
Said Spring to open the circuit on a heavy over 
load. 

3. A circuit breaker comprising a housing 
formed of insulating material, a bimetal actus 
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ator mounted in one end of the housing, a mag 
netic actuator mounted in the other end of the 
housing, a rocker, a pivoted latch adjacent the 
bimetal actuator for holding the rocker in the 
"off' and in the "on" positions during manual 
operation, a switch member for connecting said 
actuators in circuit, a Spring compressed between 
said switch member and Said rocker, a lever ex 
tending from the magnetic actuator at one end 
of the housing and Supporting the latch and for 
retracting the latch and a manual operator hav 
ing a toggle connection with Said Switch member, 
said rocker having means for coacting with the 
toggle connection and permitting Said Spring to 
move Said Switch member and open the circuit. 

4. A circuit breaker Comprising a housing, a 
bimetal actuator having a circuit terminal 
mounted in one end of the housing, a magnetic 
actuator having a circuit terminal mounted in 
the other end of the housing, a rocker, a latch 
adjacent the bimetal actuator for holding the 
rocker in the "off' and in the "on' positions 
during manual operation, a Switch member for 
connecting said actuators in circuit, a spring 
interposed between said switch member and said 
rocker, a lever having an armature for the mag 
netic actuator at One end of the housing and 
extending to the latch for retracting said latch 
and manual operating means connected to Seid 
switch member for resetting said rocker and for 
opening and closing a circuit through Said 
actuators and means actuated by Said rocker 
when released by said latch for coacting with a 
part of said manual operating means to permit 
said spring to move said switch member and 
open the circuit upon an Overload in the circuit. 

5. A circuit breaker comprising a housing 
formed of insulating material, a bimetal actu 
ator mounted in One end of the housing, an 
electromagnetic actuator having pole pieces 
mounted in recesses in the housing, a pivoted 
rocker, a latch adjacent the bimetal actuator for 
holding the rocker in the 'off' and in the "on' 
positions of manual Operation, a Switch actuat 
ing lever, a Spring interposed between said Switch 
actuating lever and said rocker, a member hav 
ing an armature adjacent the magnetic actuator 
for retracting the latch and a manual operator 
having a toggle connection with Said Switch 
member and having means for resetting said 
rocker and means carried by said rocker for 
breaking the toggle connection upon an overload 
in the circuit. 

6. A circuit breaker comprising a housing 
formed of insulating material having a central 
chamber and recesses in the opposite ends, a 
bimetal actuator mounted in One end of the 
chamber and having a circuit terminal in One 
recess, a magnetic actuator mounted in the other 
end of the chamber and having a circuit terminal 
in the other recess, a rocker, a latch adjacent the 
bimetal actuator for holding the rocker in the 
'off' and in the "on' positions during manual 
operation, a switch lever, a Spring interposed be 
tween Said Switch lever and Said rocker, an 
arnature for the magnetic actuator having a 
part extending from one recess to the other for 
retracting the latch and a manual operator hav 
ling a toggle connection with Said Switch lever, 
said rocker having means for coacting with the 
toggle connection for breaking the same upon an 
overload in the circuit. 

7. A circuit breaker including an operating 
handle, a Switching arm, a pair of normally 
locked toggle arms connecting the handle and 
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6 
Switching arm for moving the Switching arm be-, 
tween normal "on' and "off" positions upon 
movement of the handle, a kick-off piece, a cur 
rent responsive latch normally engaged thereby 
and movable upon overload to release said kick 
off piece to a trip position where it breaks the 
toggle lock and renders the connection between 
handle and Switch arm inoperable, a single 
Spring compressed between said switch arm and 
Said kick-off piece for biasing both the switching 
arm toward 'off' position and the kick-off piece 
toward trip position, and means carried by the 
handle for engaging directly with the kick-off 
piece to move it to latched position and for 
Straightening the toggle arms to normally locked 
position when the handle is moved to the 'off' 
position. 

8. A circuit breaker comprising a pivoted 
Switch member, a pivoted finger piece, toggle 
links connecting said finger piece and said switch 
member, a rocker pivoted concentrically with 
Said finger piece, a compression spring inter 
posed-between the rocker and the Switch men 
ber for biasing the switch member toward closed 
circuit position and biasing said rocker toward a 
tripped position, a latch engaging said rocker to 
hold it normally against the pressure of the bias 
ing Spring, magnetically actuated means for re 
tracting Said latch, thermally actuated means 
for retracting said latch independently of the 
magnetic actuation, means of connection be 
tween Said rocker and said toggle links for col 
lapsing Said links when said latch releases said 
rocker, means of connection between the finger 
piece and the rocker for resetting the rocker after 
it has been tripped by an overload or short cir 
cuit and means carried by said rocker for moving 
the finger piece to a position intermediate its 
normal "off' and "on' positions. 

9. In an automatic circuit breaker, support 
ing side pieces, a manually operable member 
pivotally Supported by Said side pieces, a rela 
tively stationary contact, a relatively movable 
contact, a Switching member pivotally supported 
by Said side pieces and adapted to carry said 
relatively movable contact, a collapsible toggle 
having a pivotal connection with said manually 
operable member at one end and a pivotal con 
nection with Said Switching member at the other 
end, a member releasable upon the occurrence of 
abnormal circuit conditions to cause breaking 
of Said collapsible toggle, thermal and electro 
magnetic means for causing the release of said 
releasable member and unitary spring means 
compressed between Said Switching member and 
Said releasable member for biasing said releas 
able member to its operative position and for 
biasing Said Switching member toward the open 
circuit position at all times. 

10. In an automatic circuit breaker, two op 
posed Supporting Sides, manuai operating means 
pivotally engaging Said Sides, a Switching mem 
ber pivotally engaging said sides, at least one 
stationary contact, at least one movable con 
tact, said movable contact being carried by said 
Switching member, at least one of said contacts 
being resiliently mounted, a toggle linkage hav 
ing its members normally working in compres 
Sion, Said toggle linkage connected to transmit 
switch-closing force from said manual operating 
means to Said movable contact through said 
Switching member, a kick-off member pivotally 
Supported in said sides for breaking said toggle 
linkage, a guide link Serving as a pivotal lost 
motion connection between said kick-off mem 
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ber and said switching member, and a compres 
sion spring on said link normally urging Said 
kick-off member and said Switching member to 
rotate in opposite directions about their respec 
tive pivots, and an overload actuated latch nor 
mally restraining movement of said kick-off 
member. 

11. In an automatic circuit breaker, a frame, 
manual operating means pivotally mounted in 
said frame, a switch member pivotally mounted 
in said frame, a stationary contact, a movable 
contact carried by Said Switch member, at least 
one of said contacts being resiliently mounted, a 
toggle linkage having its members normally 
working in compression to transmit contact 
closing force from said manual operating means 
to said movable contact through Said Switch 
member, a kick-off member for Said toggle link 
age pivotally mounted in said frame, a latch nor 
mally restraining movement of Said kick-off 
member, overload actuated means for releasing 
said latch, a guide link having a pivotal connec 
tion with said kick-off member at one point 
and having a lost-motion connection with Said 
switch member at another point, and Spring 
means on said link normally tending to cause 
separation of said points of connection, said 
kick-off member having means co-acting with 
said toggle linkage for permitting the Spring to 
move the switch member and open the circuit 
upon an overload. 

12. In an automatic breaker, a frame, manual 
operating means pivotally mounted in Said 
frame, a switching member pivoted in Said 
frame, a stationary contact, a movable contact, 
at least one of said contacts being resiliently 
mounted, a toggle linkage having its members 
normally working in compression to transmit 
contact-closing force from said manual operat 
ing means to said movable contact, Said toggle 
linkage having associated therewith Spring 
means biasing it to the "made' position, a kick 
off member pivotally mounted in Said frame, a 
latch normally restraining movement of Said 
kick-off member, overload actuated means for 
releasing said latch, and a guide member having 
a pivotal connection with said kick-off member 
at one point and having lost-motion connection 
with said movable switch member at another 
point, and spring means on said guide member ; 
tending to cause Separation of Said points of con 
nection, said kick-off member having means co 
acting with said toggle linkage for permitting 
the spring to move the switch member and open 
the circuit upon an overload. 

13. In an automatic circuit breaker, a hous 
ing, a manually operable member, a pivotally 
mounted switch member, a movable contact con 
nected to said switch member, a stationary con 
tact adapted to cooperate with Said movable coin 
tact, operative means adapted to connect said 
manually operable member to said novable 
switch member, Said operative means being de 
featable to cause automatic opening of said 
movable contact, and thermal means and elec 
tromagnetic means both operable upon the oc 
currence of abnormal circuit conditions to cause 
the automatic Opening of Said movable contact, 
said electromagnetic means including an elec 
trically energized magnet located in one end of 
said circuit breaker housing and latching means 
located in the opposite end of Said housing and 
an armature pivotally mounted at Said opposite 
end of said housing and adapted to be attracted 
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8 
housing, latch means normally restraining move 
ment of the thermal meals and electro-magnetic 
means, Said armature Serving when attracted to 
actuate said latching means and cause the re 
lease of said defeatable operating means. 

4. A circuit breaker having opposed Support 
ing Side pieces, a pivoted Switch member having 
its axis journalled in Said side pieces, Said axis 
being located intermediate the ends of Said 
switch member, a pivoted operating lever also 
having its axis journalled in Said side pieces, 
toggle means for moving said switch member be 
tween open and closed circuit positions including 
a first link pivoted on said operating lever and a 
Second link connected to said first link and to 
said Switch member, spring means biasing said 
toggle means toward the "made' condition at all 
times, a pivoted kick-off member having its axis 
journalled in said side pieces, Spring means 
stressed by said Switch member during movement 
of Said Switch member to "on' position, said lat 
ter spring means biasing Said Switch member to 
ward the open circuit position at all times. and 
also biasing said kick-off member to overcome 
the bias of said Spring means biasing said toggle 
means to "made' condition and to cause col 
lapse of said toggle means, said kick-off member 
having means for collapsing the toggle means in 
case of an Overload, a latch normally restraining 
movement of Said kick-off member and overload 
actuated means for releasing Said latch. 

15. In a circuit interrupter, stationary contact 
means, movable contact means, an operating 
arm for said movable contact means and having 
a resilient connection therewith, a bimetallic 
member fixedly mounted at one end and having 
a movable portion at the other end, manual oper 
ating means, a collapsible toggle connected to 
said manual operating means and to said oper 
ating arm for Said movable contact, said col 
lapsible toggle remaining in the "made' or rigid 
condition during normal off-on operation of said 
circuit interrupter, toggle kick-off means mova. 
ble when released to break said toggle, latching 

5 means normally restraining said toggle kick-off 
means from moving, Said latching means 
adapted to be moved by said movable portion of 
Said bimetallic member So as to release said tog 
gle kick-off means for movement, and a single 
Spring means biasing said operating arm for said 
movable contact means away from said station 
ary contact means when in the closed circuit po 
sition and biasing Said toggle kick-off means for 
movement to break said toggle. 

16. In a circuit breaker, a hinged switch ac 
tuating lever for opening and closing a circuit, 
a hinged rocker member, a spring compressed 
between Said rocker member and said lever, a 
movable latch member normaliy restraining 
movement of Said rocker member, an overload 
actuated member for releasing said latcin upon 
an overload and permitting said spring to rotate 
Said rocker member, a manually operable mem 
ber, hinged toggle links connecting said manu 
ally operable member and said actuating lever 
for moving Said actuating lever to open and close 
a circuit and means of connection between said 
rocker member and said toggle links for break 
ing the toggle connection and permitting said 
Spring to tilt said lever and open the circuit when 
Said rocker member is released by the latch 
member. 

17. In a circuit breaker, two switch contacts, 
a thermostatic member connected to one con 

by said magnet located in Said one end of Said 75 tact, a magnetic overload device connected to the 
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other contact, a movable switch member for 
connecting said contacts, an actuating lever for 
moving said switch member, a rocker member, a 
Spring compressed between said rocker member 
and said lever, a latch member normally re 
straining movement of said rocker member, 
means actuated by said thermostatic member for 
releasing said latch upon an overload, a lever 
actuated by said magnetic overload device for re 
leasing said latch and permitting Said Spring to 
rotate Said locker membel, a manually Opel'able 
member, hinged toggle links connecting Said 
manually operable member and Said actuating 
lever for moving said switch member to open and 
close a circuit and means of connection between 
said rocker member and said toggle links for 
breaking the toggle connection and permitting 
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10 
Said spring to tilt said lever and open the circuit, 
when said rocker member is released by the latch 
member. 

RAYMOND N. ROWE. 
ERIC A. ERICSON. 
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