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1. 
"This invention relates to improvements in auto 

matic circuit breakers of the snap action Switch 
type. 

It is an object of this invention to provide an 
improved operating mechanism for an enclosed 
circuit breaker of this type. 

It is another object of this invention to pro 
vide a mechanism for a small size enclosed cir 
cuit breaker which will utilize a minimum num 
ber of parts and which may be easily assembled. 
The circuit breaker provided by this invention 

has two movable contacts; one of these contacts 
is movable in response to the manual Operating 
means, the other of these contacts is biased in 
the open circuit position by a suitable spring. 
It is held in the closed circuit position by a cur 
rent overload latch. On the occurrence of an 
overload or short circuit the latch releases the 
second contact for movement to the open circuit 
position under bias of the spring. The circuit 
breaker provided by this invention is a trip-free 
device, that is, the circuit can not be held closed 
by the manual operating means during the con 
tinuance of an overload because one of the mov 
able contacts will move to the open circuit posi 
tion independently of the manual operating 
eas. 
The circuit breaker provided by this invention 

is of the snap acting type, that is, resistance is 
encountered before the manual operating means 
moves the contacts to either open or closed cir 
cuit position. This prevents arcing at the con 
tacts because of tampering with the manual op 
erating means. 
The pair of contact arms are so shaped and so 

positioned in the enclosure that for both manual 
and automatic operation, arcing will be kept to a 
minimum because the contact arms produce a 
horn gap effect which quickly extinguishes the 
arc. 
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Manual operation of the switch is effected . 
through a handle which projects through the 
front of the circuit breaker. This handle is a 
part of a pivoted actuator which is used during 
the manual operation of the circuit breaker to the 
"on' and "off" positions, and for resetting the 
arm which moves to the open circuit position 
automatically on the occurrence of an overload 
or short circuit. 
A latch cf the type illustrated and described 

in an application now pending by Floyd S. Green, 
bearing Serial Number 530,390, filed April 10, 
1944, may be used with this invention. Such an 
arrangement will keep the thermal element, free 
of any strain. A quicker action can be achieved 
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by including the magnetic trip action described 
in connection with this invention previously 
identified. 

Further objects and advantages of this inven 
tion will be apparent from the following detailed 
description and from inspection of the accom 
panying drawings. 

Referring now to the drawings 
Fig. 1 is a vertical sectional view of the circuit 

breaker provided by this invention. 
Fig. 2 is the same view with the handle partially 

moved to the "off’ position. 
Fig. 3 is the same view with the contacts and 

handle in the manual 'off' position. 
Fig. 4 is a similar view with the contacts in the 

tripped "off" position. The manually operated 
contact is in the "on' position. 

Fig. 5 is a vertical sectional view of the circuit 
breaker of this invention provided with a latch 
member supported independently of the thermal 
element. 

Fig. 6 is a vertical Sectional view of the circuit 
breaker of this invention provided with a com 
bination magnetic and thermal latch. 

Fig. 7 is an enlarged perspective view of the 
latch member used in the embodiment of Fig. 6. 
Nuneral ?o indicates a section of insulating 

material which forms a housing for the circuit 
breaker. 2 and 4 are movable contacts, the 
contact 2 being actuated by a manual operating 
means while the contact 4 is released from its 
latched position by an overload or short circuit. 
These contacts are Supported on arms 6 and 8. 
The arms are pivoted on supports 20 and 22 re 
Spectively. These Supports may be secured in any 
Suitable manner to the enclosure 0. A handle 
or manual operating means 24 is pivoted on the 
support 26 in the manner shown. The handle is 
provided with two formations 28 and 30 for a 
purpose later to be described. A spring 32 of the 
shape shown, is secured at one end to the arm 6. 
The other end engages the bottom of the manual 
Operating means 24 as shown. The formation 28 
co-operates with a concave portion of this spring 
as shown in Fig. 1. Terminals 34 and 36 are pro 
vided with suitable means for securing a lead wire 
thereto. Thus the terminal 36 is provided with a 
screw terminal 38. 

Pigtail 42 connects the arm f 6 with the bus bar 
34. A bimetallic thermal element 44 is secured at 
one end to the bus bar 36 as shown, while its other 
end is bent to engage a notch 46 in the arm 8. 
A pigtail 48 connects the arm 8 with the bi 
metallic element 44 as shown. 
Manual operation of the device is accomplished 
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by moving the handle from the position shown in 
Fig. 1, which is the closed circuit position, 
through the position shown in Fig. 2 to the posi 
tion shown in Fig. 3, which is the open circuit 
position. It can be seen that the formation 28 
is moved out of the concave portion of the spring 
32, Snap action is provided by providing a bump 
33 on the spring. This interferes with the move 
ment of formation 28 just enough to require extra 
pressure on the manual operating means. The 
arm then moves with a quick action to provide 
“snap' action. The side of the handle 24 then 
moves into engagement with spring 32. Since 
the distance from the pivot 26 to the side is less 
than the distance from the pivot to the projection 
28 the contact 2 is moved to the Open circuit 
position. By reversing the above described action 
the handle 24 will move the contact 2 to the 
closed circuit position. The snap action is again 
effected as the formation 28 is moved over the 
bump 33 on the spring 32. During this Operation 
of the device the contact 4 supported on the arm 
8 has remained in a closed circuit position Since 
the latch formed between the notch 46 and the 
end of the thermal element 44 has remained 
cloSed. 

If a short circuit or a prolonged overload should 
occur, the bimetallic element, which carries the 
current through the circuit breaker, will deflect 
as shown in Fig. 4. This allows the arm i8 to 
move under the influence of the Spring 9 to the 
open circuit position. Even though the handle 
is in the “on' position, the circuit is opened. 
To reset the device it is necessary to move the 

handle first to the “off' position; the formation 
30 on the handle then strikes the upper portion of 
the arm 8 and returns this arm to the position 
shown in Fig. 3. The circuit breaker is then in 
the position shown in Fig. 3. On movement of 
the manual operating means to closed circuit 
position, the arm f6 is again moved to the closed 
circuit position, and unless another short circuit 
or overload occurs the circuit will be complete 
through the circuit breaker. 

In Figs. 5 and 6 modifications of the invention 
are shown in which the latch member is Sup 
ported independently of the thermal element. In 
Fig. 6 a magnetic trip action has been added to 
the modification. 

50 is a flexible support for the latch member 54. 
52 is a bimetallic thermal element to which is 
attached pigtail. 48. Thermal element 52 is en 
tirely free from strain under normal conditions. 
Should an overload occur, thermal element 52 is 
deformed to strike pin 56 which moves latch 54 
off of the notch 46 in the arm 8. The arm then 
moves under bias of the spring to open circuit 
position. The latch member 54 may be of 
U-shape as shown in Fig. 7. In this embodiment 
all strain is removed from the thermal element, 
which makes possible quick and easy Operation. 
Friction and drag is dispensed with. 

Fig. 6 is a type of thermally operated latch just 
described, equipped in addition with a magnetic 
armature 58. Upon the occurrence of a short cir 
cuit any current going through pigtail 48 and 
thermal element 52 causes the latch member 54, 
which in this case is formed of some magnetic 
material, to be attracted to armature 58. The ad 
vantages of such a latch mechanism are fully 
stated in the above identified application. The 
circuit breaker of this invention can thus be seen 
to be easily adaptable to this independent latch 
type mechanism. 
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4. 
It can be seen that upon opening and closing 

the contacts a slight wiping action is achieved 
which insures permanent, clean contacts and pre 
VentS COrrosion of the contacts. 

It can be seen from the above description that 
the device not only has few parts but the parts 
Will move quickly to open circuit position on the 
Occurrence of an Overload. This insures that the 
circuit will be broken before the current reaches 
abnormally high values. It can likewise be seen 
that the parts lend themselves to easy assembly 
and that the Small number of parts make assem 
bly much simpler than in many of the more com 
plicated assemblies. On the other hand, the sim 
plicity in no way hinders the operation of the 
device, but on the contrary makes for more rapid 
and more Certain operation. While I have shown 
and described a preferred embodiment of the n 
vention, it is understood that the invention is 
defined by the following claim. 
We claim: 
An enclosed circuit breaker comprising a pair 

of arms pivotally secured to an enclosing housing, 
One end of each of Said arms being provided with 
cooperating circuit make and break contacts, one 
of Said arms being actuatable by a manual means, 
the other of said arms being responsive to an 
Overload current device, a manual operating 
means pivotally Secured to the housing, said man 
ual operating means having a handle projecting 
through the housing, said manual operating 
means being provided With a pair of formations 
on the end disposed within the housing, a spring 
strip secured to the manually actuatable arm and 
extending along the side thereof adjacent said 
manual Operating means, said Spring being dis 
posed for Selective engagement with one of said 
formations at points located on both sides of 
the line between the pivot centers of the manual 
Operating means and the manually actuatable 
arm to open and to close the contacts in accord 
ance with the position of the handle, the other of 
said arms being biased to open circuit position, 
a current responsive element latching the last 
mentioned arm to maintain it in closed circuit 
position, said current responsive element being 
adapted to be deformed upon the current of an 
Overload and to allow the arm to move to the Open 
circuit position independently of the manually 
actuatable arm and independently of the manual 
operating means, and said last mentioned arm 
being engageable by said manual Operating means 
to restore the latched relation with Said current 
responsive element. 

FLOYD S. GREEN. 
FRANK ADAM. 
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