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This invention relates to manually operable 
Switches which are provided with means to auto 
matically open the switch on the occurrence of 
a predetermined overload in the circuit. 
More particularly this invention relates to 

Switches for use in alternating current circuits 
in which switches the contacts are capable of 
manual Operation, but the speed of separation 
of the contacts during such manual operation 
is under control of the handle or lever. 
ther particular, this invention relates to switches 
of the type just mentioned which are provided 
with a thermally responsive means and auto 
natically operated mechanism under the con 
trol of the thermally operated means to cause 
contact separation upon the occurrence of a pre 
determined overload. 

It is an object of my invention to provide a 
manually operable switch device particularly 
adapted for use in alternating current circuits, 
which device is provided with a thermally re 
Sponsive means for separating the contacts upon 

occurrence of a predetermined overload cur 
rent. 
Another object of my invention is to provide 

a Switch of the above type which may not be 
held closed by the handle or operating lever 
during the continuance of an overload. 
Another object of my invention is to provide 

a simplified and inexpensive construction of a 
SWitch for controlling alternating current cir 
cuits which device shall be provided with an auto 
matic means for opening the circuit upon the 
occurrence of an overload current. 
Another object of my invention is to provide 

a Switch for controlling alternating current cir 
Cuits, in which device the mechanism for con 
trolling the movement of the switch contacts may 
be inserted as a unit in the switch casing while 
the contacts and other parts are inserted sepa 
rately. 
Other objects and advantages of my invention 

will become apparent as it is described in con 
nection with the accompanying drawing. 

In the drawing:- 
Figure is a side elevatioh view of the interior 

of a Switch device embodying my invention, with 
the parts shown in manually opened position. 

Figure 2 is a side elevation view of the device 
shown in Figure 1 but with a portion of the 
switch frame broken away, and with the parts 
in closed position. 

Figure 3 is a view similar to Figure 2 but with 
the parts in the position they take after auto 
matic SWitch opening. 

In fur 

(C1, 200-116) 
Figure 4 is a transverse section view of my. 

invention taken along line 4-4 of Figure 2. 
Figure 5 is a transverse section view of my 

invention taken along the line 5-5 of Figure 2. 
Referring to the drawing the switch mecha 

nism is housed in a hollow casing O df any suit 
able insulating material. The casing may have 
any convenient shape but in the embodiment of 
the invention illustrated, it is substantially rec 
tangular in side elevation and has rounded cor 
ners and is of such depth or thickness as re 
quired for convenient accommodation of the 
switch mechanism. Adjacent each of the four 
corners of the casing there are provided plat 
forms upon which are mounted terminals 2, 4, 
f6 and 8. 
The terminals 2 and .f4 comprise Small plates 

which are provided with binding screws 2a and 
4a according to conventional practice. The 

terminal plate f2 is secured to the casing by a 
bolt .2c passing through the rear of the casing 
from back to front. This bolt .2c also connects 
the plate with one (the left) end of a bus bar 
20 which is seated in a channel 22 formed in 
the back face of the casing and extending along 
the back face from a position under the ter 
minal 2 to the other end of the casing under 
the terminal 6. The terminal f6 comprises a 
tubular rivet passing through from the rear of 
the casing and having its front or open end 
peened over to secure it in position and also 
internally screw threaded for the reception of a 
screw. The tubular rivet is in electrical contact 
with and passes through the other (right) end 
of the bus bar 20. The terminal 8 comprises 
a plate through which passes the hollow end of 
a tubular rivet 8t extending through the casing 
from the rear. The open end of the rivet f8t 
is screw threaded internally for the reception of 
a screw 8a and is peened over upon the plate 
to hold it in position. The terminal plate 8 
has a portion 8c bent down at right angles to 
the face of the terminal and lying along the side 
face of the platform or post 9 upon which the 
terminal f8 is mounted. To this bent down por 
tion f 8c is riveted one end of a spring contact 
member 30 formed of a strip of metal of good 
conductivity and having considerable resilience. 
This contact member 30 extends parallel to the 
bottom wall of the casing 0 and has a contact 
button 32 mounted upon its other end in position 
to engage with a stationary contact button 34 
which is mounted upon a portion bent down at 
right angles from the terminal plate 4. 
Bent up from the central portion of the con 
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2 
tact is a semicylindrical portion 3 forming a can 
surface which is adapted to be engaged by cans 
44 and 66 actuated by the handle or lever of the 
switch and by the automatic tripping mecha 
nism as will hereinafter be described. 
The terminals 6 and 8 are electrically con 

nected by a heater 7 formed of resistance Wire 
whose ends are engaged beneath the terminal 
Screws 6 and 8a and whose midportion is bent 
in conventional form for heaters used in Switches 
of the type to which this invention relates. The 
plane of this central portion is parallel to and 
adjacent to a bimetallic thermal Strip 60 which 
is capable of warping to cause automatic Switch 
operation as will hereinafter be more fully de 
Scribed. 
The parts of the switch mechanism which cause 

movement of the contact strip 30 are mounted 
upon a Switch frame 40 stamped into U-shape 
from sheet metal. The side portions of the frame 
are substantially triangular as shown best in 
Figure 1. The bridge portion 4 Oa of the frame 
lies adjacent the inside of the upper Wall of the 
switch casing and one (40b) of the side plates 
lies against and is secured to the rear wall of 
the casing. Each of the side walls 40b and 4 Oc 
have their end portions or apexes offset toward 
each other and have pivotally mounted upon a 
pin 4 passing through said offset portions a 
Switch handle 42 comprising a Sheet metal stamp 
ing Which extends through a slot 40S in the bridge 
portion of the Switch frame, The pivoted end 
of the Switch handle is offset and lies against 
the inner face of the Offset apex of the Side 4 Oc 
of the switch fraine. This pivoted end is en 
larged and has riveted to it a can 44 of fibrous 
or composition insulating material, which cam 
has a curved surface 44S adapted to slide upon 
the cann surface 3 of the movable contact 30 to 
cauSe disengagement of the Switch contacts as 
illustrated in Figure 1, when the Switch lever is 
moved to its right hand position. 

In order to provide positive action for the 
Switch lever 42 and manually operable cam 44 
I have provided a Spring-stressed, long narrow 
lever plate 48 located between the side plates 40b 
and 40c of the frame and pivoted adjacent the 
upper left hand corner (referring to Figure 1) of 
the Switch frame by laterally extending aligned 
lugs 48g at the left end of the lever plate, which 
lugs are seated in aligned recesses or notches 40n 
in the left hand corners of the side plates of the 
Switch frame. The lever plate 48 has a longi 
tudinal slot in its central portion to afford a 
paSSage for the lever 42. In order to stress the 
lever plate a coil tension spring 50 has one end 
anchored to the right end of the lever plate 48. 
The lower end of the Spring 50 is anchored to 
the tripping lever 64 whose form of construction 
Will be hereinafter more particularly described. 
Thus this coil Spring serves a dual purpose of 
Stressing the lever plate 48 and stressing a trip 
ping lever 64 for automatic switch opening as 
Will hereinafter more fully appear. 

In Order that the stress of the spring 50 may 
be transmitted through the lever plate 48 to the 
SWitch handle 42, there is provided a transverse 
pin 52 located in the bottom of a slot 54 in the 
Central portion of the hand lever, the slot 54 be 
ing So located that when the pin 52 is located in 
its lower end the spring will be stressed when 
the hand lever is in both open-circuit position, 
as shown in Figure 1, and in closed-circuit posi 
tion, as shown in Figure 2. The lever plate 48 is 
narrower than the Spacing of the side plates of 

2,137,134 
the frame 40 and is shorter than the frame So 
that as the handle 42 is noved between closed 
and open position, there is sufficient room fof 
movement of the right end of the lever plate up 
and down without engaging with the bridge por 
tion 4.0a of the Switch frame. It may now be 
observed that as the switch handle 42 moves 
between closed and Open circuit positions it paSSes 
through a dead-center position when the hand 
lever 42 is substantially vertical (referring to 
Figures 1, 2 and 3). Thus when the hand lover 
is in either open or closed circuit position, the 
tension of the spring acting upon lever 48 and 
pin 52 tends to keep the hand lever in those ex 
treme positions. At the same time, it will be 
observed that the tension of the Spring also pro 
wides a Snap action for the Switch mechanism. 
The means for causing automatic operation of 

the switch comprise a bimetallic strip 60, one end 
of which is anchored to a lug bent out from and 
at right angles to the plane of the bridge portion 
40d of the Switch frame. The other end of this 
bimetallic strip has on it a tooth or catch 62 for 
holding a pivoted tripping lever 04 against move 
ment under the stress of the spring 50. This 
tripping lever may be a sheet metal stamping 
having a nose 64n engaging with the catch 62. 
The lever also has an aperture 64a in which is 
anchored or looped the lower end of the spring 50. 
The lever is pivoted upon the pin 4 which, it 
will be recalled, is also the pivot of the handle 42. 
The opposite end of the lever from the nose 64n. 
may be reversely bent and have Secured by a 
rivet between the reversely bent portions a can 
66 with a curved can Surface 66s which is posi 
tioned for a sliding engagement with the can 
Surface 3 on the contact strip 30 as the can 66 
moves from its restrained pcSition, as shown in 
Figure 2, to its tripped or released position aS 
shown in Figure 3, 

It will now be observed that the tripping lever 
64 is held in its restrained position, as illustrated 
in Figures 1 and 2, by engagement of the latch 
62 with the nose 64m although the spring 50 
normally urges its tripping lever toward its re 
leased or tripped position, as shown in Figure 3. 
While the tripping lever is held in its restrained 
position, the tripping can 66 is out of engage 
ment with the can Surface 3 and exerts no 
control over the movable contact strip 30. Thus 
the control of the movement of the contact strip 
30 is in the handle and cam 44 operated thereby 
So that when the handle is moved to the left as 
shown in Figure 2, the cam 44 is removed from 
engagement with can surface 3 and the normal 
bias of the movable contact strip 30 is given full 
effect to cause engagement of the fixed and mov 
able contact buttons 32 and 34, thus complet 
ing the circuit through the Switch. If now an 
Overload occurs the heat generated in the heater 
element 7 will heat the bimetallic strip 60 which 
upon becoming heated will warp toward the 
heater 7 thus removing the catch 62 from en 
gagement, with the nose 64 in of the tripping 
lever and permitting the spring 50 to move the 
can 66 into engagement with the cam surface 
3 as shown in Figure 3 and thereby cause sep 
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aration of the contact buttons 32 and 34. Under 
this movement of the tripping lever the can 66 
is brought in abutment with the cam 44 so that 
as the handle 42 is moved to open-circuit posi 
tion (Figure 1) the cam 44 pressing against the 
cam 64 will cause the clockwise rotation of the 
tripping lever 64 to accomplish reengagement of 
the nose 64 m with the catch 62 and thus reseat 
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2,137,184 
the automatic tripping mechanism. I prefer to 
make the can surfaces 66s and 44s with curva 
tures complementing one another so that the 
joint movement of the cam surfaces 44s and 66s 
over cam 3i, as the switch is moved from tripped 
position to manually open position, (from the 
position of Figure 3 to the position of Figure 1) 
will be Smooth and continuous. 
From the foregoing it will be apparent that 

I have provided a simple and effective mecha 
nism for manually controlling a pair, of switch 
contacts and for automatically separating the 
switch contacts upon the occurrence of a pre 
determined overload. This switch is particularly 
adaptable for use in alternating current circuits 
where the problem of arcing is not so acute and 
troublesome as in direct current circuits. It 
Will also be observed that my automatic tripping 
mechanism is independent of the handle and 
therefore the switch is what is commonly known 
in the art as “tripped free'. 
Many changes in the construction of my in 

vention will occur to those skilled in the art, 
therefore I do not limit it to the specific emi 
bodiment shown. 

I claim: 
1. In a circuit breaker, fixed and movable coll 

tacts, means biasing said movable contact toward 
closed-circuit position, a manually operable cam 
adapted to be set in one position to hold said 
movable contact in open-circuit position and 
adapted to be set in another position to permit 
movement of said movable contact into closed 
circuit position, and a cam operable automatically 
for noving said movable contact to open-circuit 
position on the occurrence of a predetermined 
over-load, said manually operable cam means be 
ing incapable of operation to cause said movable 
contact to remain in closed-circuit position dur 
ing the occurrence of an overload. 

2. In a circuit breaker, fixed and movable con 
tacts, means biasing said movable contact toward 
closed-circuit position, a manually operable cam 
adapted to be set in one position to hold said 
movable contact in open-circuit position and 
adapted to be set in another position to permit 
movement of said movable contact into closed 
circuit position, and a cam operable automati 
cally for moving said movable contact to open 
circuit position on the occurrence of a predeter 
mined overload, said manually operable cam and 
said automatically operable can being independ 
ently operable whereby said contacts may not be 
held closed on Overload. 

3. In a circuit breaker, fixed and movable con 
tacts, means biasing said movable contact toward 
closed-circuit position, a manually operable cam 
adapted to be set in one position to hold said 
movable contact in open-circuit position and 
adapted to be set in another position to permit 
movement of said movable contact into closed 
circuit position, and a can operable automatically 
for moving said movable contact to open-circuit 
position on the occurrence of a predetermined 
Overload, said movable contact being uncontrolled 
by said manually operable cam while in closed 
circuit position whereby said contacts may not 
be held closed during continuance of an overload. 

4. In a circuit breaker, fixed and movable con 
tacts, means biasing said movable contact to 
ward closed-circuit position, a manually oper 
able cam adapted to be set in one position to 
hold said movable contact in open-circuit posi 
ion and adapted to be set in another position 
to permit movement of said movable contact into 

3 
closed-circuit position, and a can operable au 
tomatically for moving said movable contact 
to open-circuit position on the occurrence of a 
predetermined overload, said movable, contact be 
ing uncontrolled by said manually operable cam 
while in closed-circuit position whereby Said au 
tomatically operable cam has sole control of the 
movement of said movable contact to open-cir 
cuit position during the time that said manually 
controlled cam is in closed circuit position. 

5. In a circuit, breaker, fixed and movable 
contacts, means biasing said movable contact 
toward closed-circuit position, a manually oper 
able can adapted to be set in one position to hold 
said movable contact in open-circuit position 
and adapted to be set in another position to per 
mit movement of Said movable contact into 
closed-circuit position, and a can operable auto 
matically for moving said movable contact to 
open-circuit position, thermally responsive means 
releasing said last-named cam for operation upon 
the occurrence of a predetermined overload, said 
manually operable cam being incapable of Cp 
eration to cause said movable contact to remain 
in closed-circuit position during the continuance 
of an overload. 
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6. In a circuit breaker, fixed and movable con 
tacts, means biasing said movable contact toward 
closed-circuit position, a manually operable can 
adapted to be set in one position to hold said 
movable contact in open-circuit position and 
adapted to be set in another position to permit 
movement of Said movable contact into closed 
circuit position, and a can operable automatically 
for moving said movable contact to open-circuit 
position, thermally responsive means releasing 
said last-named cam for operation upon the oc 
currence of a predetermined overload, Said man 
ually operable can and said automatically oper 
able cam being independently operable. Whereby 
said contacts may not be held closed on Overload. 

7. In a circuit breaker, fixed and movable 
contacts, means biasing Said movable contact to 
ward closed-circuit position, a manually oper 
able can adapted to be set in one position to hold 
said movable contact in open-circuit position and 
adapted to be set in another position to permit 
movement of said movable contact into closed 
circuit position, and a cam operable automatically 
for moving said movable contact to open-circuit 
position, thermally responsive means releasing 
said last-named can for Operation upon the OC 
currence of a predetermined overload, Said mov 
able contact being uncontrolled by said manually 
operable cam while in closed-circuit position 
whereby said contacts may not be held closed 
during continuance of an overload. 

8. In a circuit breaker, fixed and movable con 
tacts, means biasing said movable contact toward 
closed-circuit position, a manually operable cam 
adapted to be set in one position to hold said 
movable contact in open-circuit position and 
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adapted to be set in another position to permit 
movement of said movable contact into closed 
circuit position, and a can operable automatically 
for moving said movable contact to open-circuit 
position, thermally responsive means releasing 
said last-named cam for operation upon the oc 
currence of a predetermined overload, said mov 
able contact being uncontrolled by said manually 
operable cam while in closed-circuit position 
whereby said automatically operable cam has sole 
control of the movement of said movable contact 
to open-circuit position while Said manually con 
trolled cam is in closed-circuit position. 75 
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4. 
9. In an electric switch, fixed and movable 

contacts, means to operate the Switch, can means 
movable by said manual means to cause engage 
ment and disengagement of said fixed and mov 
able contacts, automatically operable can means 
for causing disengagement of Said contacts on 
occurrence of an overload, and spring means bias 
ing said automatic can means for contact Separa 
tion, and biasing said manually operable means 
so as to cause engagement and disengagement 
of said contacts to be accomplished with a Snap 
motion. 

10. In an electric switch, fixed and nowable 
contacts, means to manually operate the Switch, 
can means movable by Said manual means to 
cause engagement and disengagement of Said 
fixed and movable contacts, automatically op 
erable cam means for causing disengagement 
of said contacts on occurrence of an overload, 
and spring means biasing said automatic can 
means for contact separation and biasing said 
manually operable means So as to cauSe engage 
ment and disengagement of said contacts to be 
accomplished with a snap motion, and thermally 
responsive means controlling the operation of said 
automatic can means. 

11. In an electric switch, fixed and movable 
contacts, means to manually operate the Switch, 
can means movable by said manual means to 
cause engagement and disengagement of Said 
fixed and movable contacts, automatically op 
erable cam means for causing disengagement 
of Said contacts on occurrence of an overload, 
and spring means biasing said automatic cam 
means for contact separation and biasing said 
manually operable means So as to cause engage 
ment and disengagement of said contacts to be 
accomplished with a snap motion, and a bimetal 
lic member controlling the operation of said 
automatic cam means. 

12. In an electric switch, fixed and movable 
contacts, means to manually operate the Switch, 
cam means movable by said manual means to 
cause engagement and disengagement of Said 
fixed and movable contacts, automatically opera 
ble cam means for causing disengagement of said 
contacts On occurrence of an overload, and Spring 
means biasing Said automatic cam means for 
contact separation and biasing said manually 
Operable lineanS SO aS to cause engagement and 
disengagement of Said contacts to be accom 
plished with a Snap motion, said manually con 
trolled cam engaging with said automatically 
controlled can for resetting of the switch after 
Overload Operation. 

13. In an electric Switch, contact means biased 
when in normal open circuit position to move 
to closed circuit position, a cam occupying one 
or another of two positions of rest for causing 
engagement and disengagement of said contact 
means, and manually operable means for op 
erating Said can between said positions at will, 
in combination with thermally responsive means 
operable by an overload current to cause separa 
tion of Said contact means, Said cam means be 
ing ineffective to maintain the circuit closed dur 
ing the continuance of an overload. 

14. In an electric switch, fixed and movable 
Contacts, manually operable means occupying 
One or another of two positions of rest for en 
gaging and disengaging said contacts, and cam 
means engageable with said movable contact 
upon the occurrence of an overload to cause 
Separation of Said contacts, said cam means be 
ing independent of said manual operating means. 

2,137,184 
15. In an electric switch, fixed and movable 

contacts, manually operable means occupying 
One Or another of two positions of rest for en 
gaging and disengaging said contacts, and can 
means engageable with said Inovable contact 
upon the occurrence of an overload to cause 
separation of said contacts, said can means be 
ing independent of said manual operating means 
and bimetallic means controlling the movement 
of Said can means. 

16. In an electric switch, fixed and movable 
contacts, manually operable means occupying 
One or another of two positions of rest for en 
gaging and disengaging said contacts, and cam 
means engageable with said movable contact 
upon the occurrence of an overload to cause 
separation of Said contacts, said can means be 
ing independent of said manual operating means, 
and bimetallic means controlling the movemen 
of said cam means, said bimetallic means being 
resettable by circuit opening movement of said 
manual means. 

17. In an electric Switch, fixed and movable 
contacts, manually operable means for engaging 
and disengaging said contacts, a pivoted lever 
having cam means thereon for engaging with 
said movable contact upon the occurrence of an 
overload to cause separation of said contacts. 

18. In an electric switch, fixed and movable 
contacts, manually operable means for engaging 
and disengaging said contacts, a pivoted lever 
having cam means thereon for engaging with 
Said said movable contact upon the occurrence 
of an overload to cause separation of said con 
tacts, and bimetallic means controlling the 
movement of Said lever. 

19. In an electric Switch, fixed and movable 
contacts, manually operable means for engaging 
and disengaging Said contacts, a pivoted lever 
having can means thereon for engaging with 
said novable contact upon the occurrence of an 
overload to cause separation of said contacts, 
and bimetallic means for controlling the nove 
ment of said lever, said bimetallic means being 
resettable by circuit opening movement of said 
manual means. 

20. In a circuit breaker, fixed and novable 
contacts, manually operable cam means for nov 
ing said movable contact to open-circuit posi 
tion, and automatically operable cam means for 
moving said movable contact to open-circuit po 
sition on the occurrence of a predetermined over 
load, said manually operable can means being 
incapable of operation to cause said movable 
contact to remain in closed-circuit position dur 
ing the occurrence of an overload, said manually 
operable can means and said automatically op 
erable can means being pivotally mounted for 
rotation about a common axis. 

21. In a circuit breaker, fixed and movable con 
tacts, manually operable cam means for moving 
said movable contact to open-circuit position, 
and automatically operable can means for mov 
ing said movable contact to open-circuit posi 
tion on the occurrence of a predetermined over 
load, said manually operable Cam means being 
incapable of Operation to cause Said novable 
contact to remain in closed-circuit position dur 
ing the occurrence of an overload, and a con 
mon pivot for said manually operable can means 
and said automatically operable can means. 

22. In an electric Switch, fixed and movable 
contacts, a pivotally mounted handle, Cam means 
on said handle for operating said movable con 
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2,187,134 
tripping lever, cam means on said lever for 
Operating said movable contact, thermally re 
Sponsive means operable upon the occurrence of 
an Overload for controlling said lever. 

23. In an electric switch, fixed and movable 
contacts, a pivotally mounted handle, cam means 
on said handle for operating said movable con 
tact, in combination with a pivotally mounted 
tripping lever, cam means on said lever for op 
erating said movable contact, thermally respon 
sive means operable upon the occurrence of an 
Overload for controlling said lever, and a com 
mon pivot for both of said cam means. 

24. In an electric switch, fixed and movable 
contacts, a pivotally mounted handle, cam means 
on said handle for operating said movable con 
tact, in combination with a pivotally mounted 
tripping lever, cam means on said lever for op 
erating said movable contact, thermally respon 
sive means operable upon the occurrence of an 
overload for controlling said lever, and a single 
Spring means biasing both said cam means. 

25. In an electric switch, fixed and movable 
contacts, a pivotally mounted handle, cam means 
on said handle for operating said movable con 
tact, in combination with a pivotally mounted 
tripping lever, cam means on said lever, for op 
erating said movable contact, thermally respon 
sive means operable upon the occurrence of an 
overload for controlling said lever, and a single 
Spring means biasing both said cam means, said 
Spring means serving to bias said first-named 
cam means in both circuit-open and circuit 
closed positions, alternatively. 

26. In an electric switch, fixed and movable 
contacts, a pivotally mounted handle, cam means 
on said handle for operating said movable con 
tact, in combination a pivotally mounted trip 
ping lever, can means on said-lever for operating 
Said movable contact, thernally responsive 
means operable upon the occurrence of an over 
load for controlling said lever, and a common 
pivot for both of said cam means, and a single 
Spring means biasing both said cam means. 

27. In an electric switch, fixed and movable 
contacts, a pivotally mounted handle, cam means 
On said handle for Operating said movable con 
tact, in combination a pivotally mounted trip 
ping lever, cam means on said lever for operat 
ing said movable contact, thermally responsive 
means operable upon the occurrence of an over 
load for controlling said lever, and a common 
pivot for both of said cam means, and a single 
spring means biasing both said cam means, said 
Spring means serving to bias said first-named 
can means in both circuit-open and circuit 
closed positions, alternatively. 

28. In an electric switch, fixed and movable 
contacts, manual means to operate the switch, 
means connected to and movable upon each 
movement of said manual means for accomplish 
ing engagement and disengagement of said fixed 
and movable contacts, automatically operable 
means movable without movement of said means 
connected to said manual means for causing dis 
engagement of said contacts on Occurrence of 
an overload, and Spring means biasing said auto 
matic means for contact separation and biasing 
said manually operable means so as to cause en 
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gagement and disengagement of said contacts to 
be accomplished with a snap motion. 

29. In an electric switch, fixed and movable 
contacts, said movable contact when in open 
circuit position being biased to move into en 
gagement with the fixed contact, manual means 

to operate the switch, means movable by said 
manual means for causing disengagement of said 
fixed and movable contacts when noved to one 
position and for permitting the bias of said mov 
able contact to move it into engagement with 
said fixed contact when moved to another po 
sition, automatically operable means for causing 
disengagement of said contacts on occurrence of 
an overload, and spring means biasing said auto 
matic means for contact separation and biasing 
said manually operable means So as to cause en 
tgagement and disengagement of said contacts to 
be accomplished with a snap motion and cur 
rent responsive means actuated by an overload 
current for controlling the operation of said 
automatic means. 

30. In a circuit breaker, fixed and movable 
contacts, means biasing said movable contact 
when in normal open circuit position to move to 
closed circuit position, a member adapted to be 
Set in . One position to hold said movable contact 
in open-circuit position and adapted to be set in 
another position to permit movement of said 
movable contact into closed circuit position, 
manually operable means to control said mem 
ber and having two stable positions correspond 
ing to said positions of said member, and an 
automatically operable current responsive means 
for causing movement of said movable contact 
to open-circuit position on occurrence of a pre 
determined overload, said manually operable 
means being incapable of operation to cause said 
movable contact to remain in closed-circuit po 
sition during occurrence of an overload. 

31. In a circuit breaker, fixed and movable con 
tacts, means biasing said movable contact toward 
closed circuit position, an insulated member 
adapted to be set in one position to hold said mov 
able contact in open-circuit position and adapted 
to be set in another position to permit movement 
of said movable contact into closed-circuit posi 
tion, manually operable means to control said 
member, and an automatically operable member 
for moving said movable contact to open-circuit 
position, thermally responsive means releasing 
said automatically operable member upon occur 
rence of a predetermined overload, said manually 
operable means being incapable of operation to 
cause said movable contact to remain in closed 
circuit position during occurrence of an over 
load. 

32. In an electric switch, fixed and movable 
contacts, an insulating member occupying one or 
another of two positions of rest for permitting 
engagement of said contacts when in one position 
and causing disengagement of said contacts when 
in the other position, and manually operable 
means movable between two positions for op 
erating Said member between its positions at will, 
said manually operable means being biased to re 
main in either of said two positions to which it is 
moved in combination with thermally responsive 
means Operable by an overload current to cause 
Separation of Said contacts, said insulating mem 
ber being ineffective to maintain the circuit closed 
during the continuance of an overload. 

33. In an electric switch, fixed and movable 
contacts biased when in open position to move 
to closed position, a pivotally mounted operating 
handle, a pivotally mounted tripping lever, in 
sulating means operable by said handle and lever 
for operating said movable contact to open post 
tion against its bias, thermally responsive means 
operable upon occurrence of an overload for con 
trolling said tripping lever, 
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34. In a circuit breaker, a pair of contacts, at 

least one of which is movable to open and close 
the circuit through the circuit breaker, means for 
biasing said movable contact when in open-cir 
cuit position to move to closed-circuit position, 
an operating member for the circuit breaker mov 
able to one position to cauSe Said movable contact 
to move to open-circuit position against its bias 
and movable to another position wherein said 
movable contact may be moved by its biasing 
means to closed-circuit position, means biasing 
said operating member toward said one position 
When moved to that position and toward Said 
other position when moved to said other position, 
a tripping member biased to move Said novable 
contact member to open-circuit position against 
said bias, and releasable means for restraining 
Said tripping member from movement due to its 
bias until the Occurrence of a predetermined cur 
rent condition. 

35. In a circuit breaker, a pair of contacts, at 
least one of which is nowable to open and close 
the circuit through the circuit breaker, means for 
biasing said movable contact when in open-circuit 
position to move to closed-circuit position, an op 
erating member for the circuit breaker movable 
to one position to cause said movable contact 
to move to open-circuit position against its bias 
and movable to another position wherein said 
movable contact may be moved by its biasing 
means to closed-circuit position, means biasing 
Said operating member toward said one position 
when moved to that position and toward said 
other position when moved to said other position, 
a tripping member biased to move said movable 
contact member to open-circuit position against 
Said bias, and releasable means for restraining 
said tripping member from movement due to its 
bias until the occurrence of a predetermined cur 
rent Condition, said tripping member when re 
leased causing said movable contact to move to 
open-circuit position irrespective of the position 
in which said operating member may be held. 

36. In a circuit breaker, a pair of contacts, at 
least one of which is movable to open and close 
the circuit through the circuit breaker, means 
for biasing Said movable contact when in open 
circuit position to nove to closed-circuit posi 
tion, an operating member for the circuit breaker 
nowable to one position to cause Said movable 
contact to move to open-circuit position against 
its bias and movable to another position wherein 
Said movable contact may be moved by its biasing 
means to closed-circuit position, means biasing 
said operating member toward said one position 
when moved to that position and toward said 
other position when moved to said other position, 
a tripping member biased to move said movable 
Contact member to Open-circuit position against 
Said bias, releasable means for restraining said 
tripping member from movement until the occur 
rence of a predetermined current condition, and 
means operable upon movement of said operat 
ing member to return said tripping member to the 
position wherein it is restrained by said releasable 
e8S. 
37. In a circuit breaker, a fixed contact and a 

movable contact cooperating therewith to open 
and close the circuit through the circuit breaker, 
Spring means biasing Said movable contact to 
ward closed-circuit position at all times, a pivoted 
operating handle movable to “off' position to 
cause Said movable contact to move against its 
Spring means to open-circuit position and mov 
able to "on' position where said movable contact 
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may be moved by its spring means to closed-cir 
cuit position, said operating handle being biased 
to move about its pivot and the direction of said 
bias being reversed as the operating handle moves 
through a point intermediate "on' and "off" posi 
tions, whereby the operating handle is always 
biased to the position to which it has been moved, 
a tripping member biased to move and apply the 
force of its biasing means to move said movable 
contact to open-circuit position against the bias 
of the Spring means biasing it to closed-circuit po 
Sition, a thernally responsive catch normally 
holding said tripping member from said move 
ment and releasing it upon the flow of a prede 
termined current in the circuit, said tripping 
member when released causing said movement of 
the movable contact to open-circuit position even 
though Said Operating member may be held in 
"on' position, and means operated by movement 
of said operating handle from "on' to "off' posi 
tion for returning said tripping member against 
its biasing means to position where it is re 
tained by said thermally responsive catch. 

38. In a circuit breaker, a fixed contact and 
a movable contact cooperating there with to open 
and close the circuit through the circuit breaker, 
Spring means biasing the movable contact to 
Ward closed-circuit position at all times, a pivot 
ed operating handle movable to "off' position to 
cause Said movable contact to move to open-cir 
cuit position and novable to "on' position where 
in Said movable contact is freed for movement 
by its Spring means to closed-circuit position, 
biasing means for said operating handle, the di 
rection of Said bias being reversed as the oper 
ating handle moves through a point intermediate 
'on' and "off’ positions, whereby the operating 
handle is always biased to the position to which 
it has last been moved, a tripping member biased 
to nove Said movable contact to open-circuit 
position against the movable contact biasing 
means, a thermally responsive catch normally 
holding Said tripping member from said move 
ment and releasing it upon the flow of a prede 
termined current in the circuit, said tripping 
member when released causing said movable con 
tact to move to open-circuit position irrespective 
of the position in which said operating member 
may be held and means operated by movement 
of said operating handle from "on" to “off' po 
Sition for returning said tripping member against 
its biasing means to position wherein it is held 
by said thermally responsive catch. 

39. In a circuit interrupter, a pair of contacts 
One of which is movable to open and close the 
circuit, neans for normally actuating said mov 
able contect including a manually engageable 
portion and a contact actuating portion, said 
manually engageable portion having two positions 
and being biased to remain in whichever of said 
positions it is placed, and said contact actuating 
portion having two positions between which it 
is movable upon movement of said manually en 
gageable portion, said contact actuating portion 
when in one position holding said movable con 
tact in open-circuit position and when in the 
other position permitting said movable contact 
to be in closed-circuit position, a tripping men 
ber biased to move and cause said movable coil 
tact to move to open-circuit position without any 
movement of said contact actuating portion of 
the means for normally actuating the movable 
contact, and current responsive means normally 
holding said tripping member from movement 
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but being releasable upon the occurrence of a 
predetermined condition. . 

40. In a circuit interrupter, a pair of contacts 
one of which is movable to open and close the 
circuit, means biasing said movable contact to 
move from open-circuit position to closed-cir 
cuit position, means for normally actuating said 
movable contact including a manually engage 
able portion and a contact actuating portion, 
said manually engageable portion having two 
positions and being biased to remain in which 
ever of said positions it is placed, and said con 
tact actuating portion having two positions, be 
tween which it is movable upon movement of said 
manually engageable portion, said contact actu 
ating portion when in one position holding said 
movable contact in open-circuit position against 
its biasing means and when in the other posi 
tion permitting said movable contact to be moved 
to closed-circuit position by its biasing means, 
a tripping member biased to move and cause 
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said movable contact to move to open-circuit 
position against its biasing means and without 
any movement of Said contact actuating portion 
of the means for normally actuating the movable 
contact, and current responsive means normally 
holding said tripping member from movement 
but being releasable upon the occurrence of a 
predetermined condition. 

41. In a circuit interrupter, a pair of contacts 
one of which is movable to open and close the 
circuit, means for normally actuating said mov 
able contact including a manually engageable 
portion and a contact actuating portion, said 
manually engageable portion having two posi 
tions and being biased to remain in whichever 
of said positions it is placed, and said contact 
actuating portion having two positions between 
which it is movable upon movement of said man 
ually engageable portion, said contact actuating 
portion when in one position holding said mov 
able contact in open-circuit position and when 
in the other position permitting said movable 
contact to be in closed-circuit position, a tripping 
member biased to move and cause said movable 
contact to move to open-circuit position without 
any movement of said contact actuating portion 
of the means for normally actuating the movable 
contact, current responsive means normally hold 
ing said tripping member from movement but 
being releasable upon the occurrence of a pre 
determined condition, and said tripping member 
being returnable into position where it is held 
by said current responsive means by movement 
of said manually engageable portion of the means 
for normally actuating the movable contact. 

42. In a circuit interrupter, a pair of contacts 
one of which is movable to open and close the 
circuit, a member movable for normally operat 
ing the circuit interrupter, means connected to 
and movable upon each movement of said mov 
able operating member for causing movement of 
said movable contact to open and close the cir 
cuit, automatically operable means movable 
without movement of said means connected to 
the operating member for causing said movable 
contact to move to open the circuit upon the 
occurrence of a predetermined condition in the 
circuit, and a spring connected at one end to 
bias said automatic means to open the circuit 
and connected at its other end to bias said oper 
ating member. 

43. In a circuit interrupter, a pair of contacts 
one of which is nowable to Open and close the 
circuit, a member movable between two posi 
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tions for normally, operating the circuit inter 
rupter, means connected to and movable upon 
each movement of said movable operating mem 
ber for causing movement of said movable con 
tact to open and close the circuit, automatically 
operable means movable without movement of 
said means connected to the operating member 
for causing said movable contact to move to open 
the circuit, a spring connected at one end to 
bias said automatic means to open the circuit 
and connected at its other end to bias said op 
erating member to whichever of said two posi 
tions it has been moved last, and means con 
nected in the circuit through the circuit inter 
rupter for normally retaining said automatic 
means against its bias and for releasing said 
automatic means upon the occurrence of an ab 
normal condition in the circuit. 

44. In a circuit interrupter, a pair of contacts 
one of which is movable to open and close the 
circuit, means for biasing said movable contact 
when in open position to move to closed posi 
tion, a member movable for normally operating 
the circuit interrupter, means connected to and 
movable upon each movement of said movable 
operating member for causing movement of said 
movable contact to open and close the circuit, 
automatically operable means movable without 
movement of said means connected to the oper 
ating member for causing said movable contact 
to move to open the circuit against its bias upon 
the occurrence of a predetermined condition in 
the circuit, and a spring connected at one end 
to bias said automatic means to open the circuit 
and connected at its other end to bias said oper 
ating member. - 

45. In an electric switch, movable contact 
means, biasing means tending at all times to 
move said contact means to close the circuit 
through the switch, a cam occupying one or 
another of two positions of rest for causing said 
contact means to close the circuit by said bias 
ing means and for causing said contact means 
to maintain the circuit open against said bias 
ing means, manually operable means for oper 
ating said cam from one of said positions to 
the other, thermally responsive means operable 
by an overload current to cause separation of 
Said contact means against said biasing means 
even though said cam may be held from move 
ment, whereby said cam is ineffective to main 
tain the circuit closed during the continuance of 
an overload. 

46. In an electric switch, movable contact 
means having biasing means tending to close 
the circuit when in normal open circuit position, 
a can occupying one or another of two positions 
of rest for causing engagement and separation 
of Said contact means, and manually operable 
means positively connected with said cam at all 
times for operating said cam between said posi 
tions at will, in combination with thermally re 
Sponsive means Operable by an overload current 
to cause separation of said contact means even 
though said cam is held by said manually oper 
able means in position to maintain the circuit 
closed, and means actuated by movement of 
said manually operable means for causing reset 
ting of the Switch after its opening by said ther 
mally responsive means. 

47. In an electric Switch, movable contact 
means, biasing means tending at all times to 
move said contact means to close the circuit 
through the Switch, a movable part occupying 
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ing closing of the circuit through said contact 
means by said biasing means and for causing 
opening of said contact means against said bias 
ing means, manually operable means for oper 
ating said movable part between said positions 
at will, thermally responsive means operable by 
an overload current to cause separation of Said 
contact means against said biasing means irre 
spective of the retention of said movable part 
in position to maintain the circuit closed dur 
ing the continuance of an overload, and means 
actuated by movement of said manually oper 
able means for resetting said thermally respon 
sive means after its operation. 

48. In an electric switch, movable contact 
means having biasing means tending to close 
the circuit when in normal open circuit position, 
a cam occupying one or another of two positions 
of rest for causing engagement and separation 
of said contact means, and manually operable 
means positively connected with said cam at all 
times for operating said cam between Said posi 
tions at will, in combination with thermally re 
sponsive means operable by an Overload current 
to cause separation of said contact means even 
though said can is held by Said manually oper 
able means in position to maintain the circuit 
closed. 

49. In an electric Switch, movable contact 
means, biasing means tending at all times to 
move said contact means to close the circuit 
through the Switch, a current responsive element 
and a member movable in response to move 
ment of the current responsive element to cause 
said movable contact means to open the circuit, 
a movable part occupying one or another of two 
positions of rest for causing closing of the cir 
cuit through said contact means by Said blas 
ing means and for causing opening of said con 
tact means against Said biasing means, and 
manually operable means for Operating said 
movable part between said positions at will, and 
said movable part being normally operable by 
said manually operable means to cause opening 
of said contact means independently of any 
movement of Said member movable in response 
to movement of the current responsive element. 

50. In an electric switch, contact means for 
opening and closing the circuit, a contact arm 
normally supported adjacent one end and mov 
able at its other end to actuate said contact 
means to open and close the circuit, said con 
tact arm when in normal open circuit position 
being biased to move the closed circuit position, 
an operating member mounted for normal pivotal 
movement about a point intermediate its ends 
and having a cam surface adjacent one end and 
a portion by which it may be engaged and oper 
ated adjacent its other end, said operating mem 
ber having two stable positions in each of which 
it will normally remain set and when noved to 
one of Said positions causing its cam surface to 
exert a force moving said contact arm to open 
circuit position against the bias thereon and 
when moved to the other of said positions per 
mitting said contact arm to be moved to closed 
circuit position due to the bias thereon, current 
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responsive means operable upon the occurrence of 
a predetermined abnormal condition to cause 
movement of said contact arm to Open circuit 
position, and said contact arm being movable 
to open circuit position upon operation of said 
current responsive means even though the can 
surface on said operating member may be held 
in closed circuit position. 

51. In a circuit breaker, a substantially fixed 
contact, a movable contact, and actuating mech 
anism including a contact arm normally sup 
ported adjacent one end and having said nov 
able contact adjacent its other end and mov 
able into and out of engagement with said fixed 
contact to open and close the circuit, said Con 
tact arm when in normal open circuit position 
being biased to move to closed circuit position, 
and an operating member having a cam surface 
adjacent one end and a portion by which it may 
be manually engaged and operated adjacent its 
other end, said operating member having two 
stable positions in each of which it will normally 
remain set and said operating member when 
moved to one of said positions causing its can 
surface to exert a force to be applied to the 
mid-portion of said contact arm to move it to 
open circuit position against its bias and when 
moved to the other of its positions permitting 
said contact arm to be moved to closed circutt 
position by the bias thereon, a current responsive 
element normally having latching engagement 
with a part of Said actuating mechanism and 
being movable to unlatched position upon the 
occurrence of an abnormal condition to initiate 
movement of said contact arm to open the cir 
cuit even though Sadd operating member may 
be held with its can surface in its normal closed 
circuit position, and said operating member being 
movable to cause relatching of said current re 
sponsive element and the actuating mechanism. 

52. In an electric switch, a contact member, 
a contact arm carrying a contact surface nov 
able into and out of engagement with said con 
tact member to open and close the circuit through 
the switch, said contact arm being permanently 
biased to move to engage said contact member, 
a first contact operating means having a man 
ually engageable part and another part posi 
tively connected to move with the manually 
engageable part at all times and operatively en 
gageable with said contact arm, said first con 
tact operating means having two positions and 
when in one of said positions holding said con 
tact arm in open circuit position against its 
bias and when in the other of said positions per 
mitting said contact arn to be moved to closed 
circuit position by its biasing means, and a sec 
ond contact operating means including a current 
responsive element Operable to cause movement 
of said contact arm to open circuit position 
against its bias, said second contact operating 
means being operable to cause said contact arm 
to move to open circuit position even though 
said first contact operating means may be held 
in its closed circuit position. 
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