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CIRCUIT BREAKER 

Joseph W. Seaman, Kennett Square, Pa., assignor 
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New York 

Application June 17, 1949, Serial No. 99,637 
6 Claims. 

The invention relates to circuit breakers and 
the principal object is to provide a simplified 
form of Small and inexpensive thermal-trip and 
manual Snap-action on-off type of circuit break 
er capable of affording both overload protec 
tion and manual control of a circuit. 
A further object is to enable the various cir 

cuit breaker parts to perform multiple electrical 
and structural functions and thereby minimize 
the number of parts required, which is of para 
mount importance from the cost standpoint. 
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Another object is to obtain an improved man 
ual snap-action by means of a reversely bowing 
bimetal strip that also serves as the SWitch con 
tact pressure spring as well as the automatic 
thernal Overload time-delay trip element. 
Other objects are to provide a simplified cali 

brating means for adjustably mounting the re 
versely bowing bimetal strip to vary the operat 
ing current thereof together with a specially co 
ordinated mounting frame structure that also 
serves for electrically connecting the strip in the 
circuit to be controlled automatically and man 
ually by the circuit breaker. 

Further objects and advantages of the inven 
tion will appear in the following description of 
the accompanying drawings in which Fig. 1 is a 
sectional view of the simplified thermal trip and 
manual Snap-action circuit breaker embodying 
the improvements of the present invention with 
the parts shown in the circuit-closing position; 
Fig. 2 is a similar view with the circuit breaker 
parts shown in the circuit-opening position; and 
Fig. 3 is a top view of the simplified switch mech 
anism parts. 
As shown in Fig. 1, the simplified circuit break 

er is provided with a perforate overhanging mull 
tiple function frame to of conducting metal 
adapted to be punched out of sheet stock in 
tridentate form and bent into channel shape 
to provide parallel cantilever arms 7 as indi 
cated in Fig. 3 with the central part of the frame 
Opunched out so as to form an opening or win 

dow if through the web of the channel and pref 
erably extending into each channel side as shown. 
In this way, a pair of forked channel mounting 
feet f2 and 3 are provided so that the frame 
O may be secured upright by means of the hold 

ing screws f4 on the mounting base 5 that is 
formed of molded insulating material as indi 
cated with Suitable holes 6 for recessing the 
heads of the holding screws 4. The parallel sides 
of the Overhanging channel frame 0 extend to 
form a pair of cantilever arms 7 for mounting 
the angular support extension 8 of the molded 
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insulating manual operating handle 9 on the 
pivot pin 20 between the arms 7 as shown more 
clearly in Fig. 3. 
A bimetal Snap-action operating strip 22 is 

Secured at One end to the insulating handle piv 
oted angular Support f8 by means of the rivets 
23 that also serve to electrically connect one end 
of the flexible conductors 24 to the One end of 
the bimetal strip 22. The other end of the flex 
ible conductor 24 is provided with a suitable ter 
minal 25 that is electrically connected to one side 
of the channel frame 9 by the rivetS 26. The 
Web of the channel frame 0 extends from the 
mounting channel foot 3 SO as to form an in 
tegral connection terminal 28 projecting beyond 
the base 5 as shown and provided with a suit 
able Screw 29 to enable the conducting frame 
9 of the circuit breaker to be connected to one 

side of the circuit that is to be controlled by the 
circuit breaker. In this way, the circuit extends 
through the frame 0 and the flexible conductor 
24 to the one end of the bimetal operating ele 
ment 22, 
The bimetal strip 22 has the element of least 

expansion located on the lower or outside of the 
bow as shown in Fig. 1 and the other end of the 
bimetal 22 extends centrally through the open 
ing or window if provided by punching out the 
central part of the web of the channel frame 3 
So as to be mounted in the notched pivotal Sup 
port 32 that is provided with a threaded shank 
33 for adjustably mounting the pivotal Support 
32 at an acute angle on the base 5. For this 
purpose, the insulating base is angularly recessed 
on its opposite sides so as to form an adjusting 
screw mounting web 34 that is substantially nor 
mal to the Straight line extending at an acute 
angle to base 5 between the notch in support 
32 and the pivot pin 20. This enables the notched 
adiustable pivot Support 32 for One end of the 
bimetal Strip 22 to be adjustably Spaced from the 
axis 20 of the pivotal support 8 fixed to the 
other end of the bimetal strip 22 so as to bow 
the strip on One side of the straight line when 
the manual operating handle 9 is moved to its 
left-hand inclined position as shown in Fig. 1 to 
effect reverse bowing of the strip 22 when it be 
comes sufficiently heated. 
A resilient switch arm 36, together with a suit 

able reinforcing spring 37, is mechanically se 
cured and electrically connected by means of 
the rivets 38 to the end of the bimetal strip 22 
that is pivotally supported in the notched pivotal 
Support 32. The Switch arm 36 diverges from the 
strip 22 and carries adjacent its free end a switch 
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contact 39 for engaging with the cooperating 
switch contact 40 carried adjacent the angularly 
bent end 4 of the stationary switch member 42 
that is secured to the base 5 by means of the 
holding screw 43 recessed into hole 6. Thus the 
diverging switch arm 36 cooperates With the an 
gularly bent conductor end 4 that extends in 
opposing spaced relation with the bimetal Strip 
22 to form a magnetic blow-open current loop 
for exerting substantial force to accelerate the 
reverse bowing of the bimetal strip 22 under heavy 
current conditions. The opposite end 44 of the 
stationary switch member 42 projects beyond the 
base 5 and is provided with a connector ScreW 
45 to form a terminal for the other side of the 
circuit that is to be controlled by the circuit 
breaker. 
A removable cover 46 formed of molded in Su 

lating material as indicated is provided With a 
slotted opening 47 for receiving the insulated 
manual operating handle 9 so that all conduct 
ing and operating parts of the improved thermal 
and manual snap-action SWitch mechanism may 
be entirely enclosed except for the circuit termi 
nais 28 and 44. 
With the relatively few operating parts of the 

switch in their position shown in Fig. 1, the cil 
cuit is closed from the terminals 44 through the 
stationary switch member 42, contacts 40 and 39, 
resilient SWitch arm 36, rivet 38, bimetal element 
22, rivet 23, fiexible conductor 24, terminal 25, 
rivets 26, and the side of channel member to 
the terminal extension 23. Wheinever the cur 
rent through this circuit exceeds a value prede 
termined by the adjustment of the notched piv 
otal support 32, the bowed bimetal Strip 22 as 
shown in Fig. I will become heated and cause 
strains to be set up of sufficient strength to force 
the bimetal strip 22 to bow in the reverse direc 
tion with a Snap action and thereby move the 
Switch arm 36 to disengage contact 39 from the 
contact 40 and open the circuit as shown in Fig. 2. 
At the same time, the handle 9 is moved in the 
cover slot 47 to its righthand upright position SO 
as to indicate that the circuit is open. After the 
bimetal strip 22 has cooled sufficiently to release 
the strains set up by heating, the handle 9 may 
be again operated to its lefthand position there 
by rotating the pivoted angular Support 8 SO as 
to force the bimetal strip 22 to bow into the posi 
tion in which it is shown in Fig. 1 and at the 
same time carry the Switch arm 36 to reengage 
contact 39 With contact 49 and thereby reclose 
the circuit. The circuit may be opened manually 
at any time irrespective of heating of the bimetal 
strip 22 by moving the handle 9 from its left 
hand position as shown in Fig. 1 to its righthand 
position as shown in Fig. 2. 
Thus, it will be seen that the improvements 

of the present invention result in a simplified cir 
cuit breaker mechanism with relatively few and 
inexpensive parts that can be readily assembled 
to afford both overload protection and manual 
control of the circuit. Furthermore, by simply 
changing the position of the notched end Sup 
port 32, the overload current value at which the 
circuit breaker will trip can be adjusted as de 
sired. 
What I claim as new and desire to secure by 

Letter's Patent Of the United States is: 
1. A circuit breaker having in combinatioi). a 

bimetal strip provided with insulated end Sup 
ports spaced for bowing the strip into one posi 
tion on One side of the straight line between the 
supports to effect snap-action reverse bowing to 
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4. 
the opposite position when the strip is heated, 
operating means engaging one end of the strip 
for reversely bowing the strip between said posi 
tions, switching means including a conducting 
Switch arm electrically and mechanically con 
nected to the other end of the strip to diverge 
therefrom on the one side of the straight line 
between the supports for operation to the cir 
cuit-closing position upon bowing of the Strip to 
said one position, and means including a flex 
ibe conductor connected with said one end of 
the strip to complete an electric heating circuit 
through the strip when said Switch arm is in 
the circuit-closing position. 

2. A circuit breaker having in combination, a 
bimetal strip provided with insulated pivotal end 
supports spaced for bowing the strip into One 
position on one side of the straight line between 
the supports to effect snap-action reverse bow 
ing to the opposite position when the Strip is 
heated, operating means including the pivotal 
support at one end of the strip for reversely bow 
ing the strip between said positions, Switching 
means including a conducting SWitch arm elec 
trically and mechanically connected to and di 
verging from the other end of the Strip to be 
operated to the circuit-closing position upon bow 
ing of the strip to said One position, means in 
cluding a fiexible conductor connected with said 
one end of the strip to complete an electric heat 
ing circuit through the strip when Said arm is in 
the circuit-closing position, and means for ad 
justing the pivotal Support at the other end of 
the strip to vary the heating current required 
to effect Snap action reverse bowing of the strip. 

3. A circuit breaker having in combination, 
a bimetal Strip having a pivoted operating men 
ber secured to one end thereof and a notched 
Support for the other end thereof Spaced from 
the pivoted member to bow the strip on one side 
of the Straight line therebetween for Snap-action 
movement to reversely bow the strip on the other 
side of the line when the strip is heated, a circuit 
conductor extending in opposing spaced relation 
With the One side of the strip and having a sta 
tionary switch contact carried thereby, a 1'esilient 
conducting member Secured to the other end of 
the reversely bowing bimetal strip to diverge from 
the one side thereof and having a movable switch 
contact carried thereby into engagement with 
the stationary switch contact for cooperating with 
the stationary conductor to form a magnetic 
blow-open current loop to accelerate the reverse 
bOWing Of the strip, and a circuit conductor elec 
trically connected with the One end of the strip 
to complete an electric heating circuit there 
through upon pivotal movement of the operating 
member to bow the strip to said one side of the 
line to engage said contacts. 

4. A circuit breaker having in combination an 
electrically heated Snap-action reverse bowing 

bimetal strip having a pivoted manual operating 
and insulating member Secured to One end 
thereof, a conducting frame for pivotally mount 
ing said Operating member and provided with a 
circuit terminal, an adjustable insulated support 
for the other end of the strip to vary the heating 
current required to effect bowing of the strip, 
Switching means electrically connected to the 
other end of the strip and mechanically con 
nected to be operated upon bowing of the strip, 
and current-conducting means including a flex 
ible conductor interconnecting said frame with 
Said one end of the Strip to complete an electric 
heating circuit therethrough. 
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5. A circuit breaker having in combination an 
insulating base, a perforated cantilever frame 
mounted on the base, a stationary switch member 
mounted on the base, an electrically heated Snap 
action reversed bowing bimetal strip having a 
manual operating and insulating handle Secured 
to one end thereof and pivotally mounted on the 
Cantilever end of the frame to extend the Strip 
through a perforation in the frame, a flexible 
conductor electrically interconnecting the one 
end of the strip with the frame, a Support for the 
other end of the strip adjustably mounted on the 
base, and a conducting SWitch arm connected to 
the other end of the strip to be operated into cir 
cuit closing engagement with the stationary 
Switch member upon bowing of the Strip into one 
position for completing an electric heating cir 
cuit through the Strip to effect reverse bowing 
of the strip. 

6. A circuit breaker having in combination an 
insulating base, a cantilever channel frame hav 
ing the web thereof mounted on the base and 
provided With an integral circuit terminal and 
an opening through the web of the channel, an 
electrically heated Snap-action reverse bowing 2 
bimetal strip having a manual operating and 
insulating handle Secured to one end thereof and 
pivotally mounted between the sides of the chan 

6 
nel at the cantilever end of the frame to extend 
the Strip through the opening in the Web of the 
channel, a Support for the other end of the strip 
adjustably mounted on the base to vary the heat 
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ing current required to effect bowing of the strip, 
a stationary Switch member mounted on the base 
and provided With a circuit terminal, a conduct 
ing SWitch arm connected to the other end of the 
Strip to be operated into circuit closing engage 
ment with the stationary Switch member upon 
bowing of the strip by Said operating handle, and 
a flexible conductor for interconnecting the other 
end of the Strip to the frame to complete an 
electric heating circuit for reversely bowing the 
Strip. 

JOSEPH. W. SEAMAN. 
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