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Our invention relates to automatic electric cir 
cuit breakers or circuit interrupters and more 
particularly to new, improved and simplified op 
erating mechanisms therefor. 

5 Heretofore there have been devised numerous 
complicated operating mechanisms for electric 
circuit interrupters, most of which have fallen 
short of giving them any or all of the following 
well-recognized desirable characteristics. For 
example, it is desired that a circuit interrupter 
shall have a high contact pressure and, at the 
Same time, shall be operable by a relatively small 
closing force. It is also desirable that a circuit 
interrupter may be latched in its closed position, 
thus relieving the usual electromagnetic holding 
coil of continuous duty and, at the same time, it 
is desirable that the operating mechanism shall 
be completely non-closable or trip-free; that is, 
that the movable contact may be operated in 

20 stantly to circuit-opening position under ab 
normal circuit conditions without hindrance 
from the closing mechanism. It is also desirable 
that the latching mechanism shall automatically 
reset and that the breaker may be reclosed after 

25 a circuit-opening operation by a single move 
ment of the circuit-closing mechanism. 

It is an object of our invention, therefore, to 
provide a new and improved electric circuit in 
terrupter and more particularly a new and im 

30 proved operating mechanism therefor which 
will embody one or more of the above-mentioned 
desirable characteristics and which will be sim 
ple, reliable in operation, and economical to man 
ufacture. 

It is another object of our invention to pro 
vide a new and improved operating mechanism 
for an electric circuit interrupter in which a 
high contact pressure may be secured by the use 
of a relatively small operating force, and in 

40 which the interrupter may be tripped to open 
circuit position by a minimum tripping force. 

It is a further obect of our invention to pro 
vide a new and improved operating mechanism 
for an electric circuit interrupter in which the 
movable contact is latched in its closed position 
and is entirely non-closable or trip-free of the 
closing mechanism. 

It is a rurther object of our invention to pro 
vide a new and improved operating mechanism 

50 for an electric circuit interrupter in which there 
is provided a latch mechanism for normally 
maintaining the interrupter in circuit-closed 
position and in which the latching mechanism 
will automatically reset after a tripping opera 
tion. 
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It is a still further object of our invention to 
provide a new and improved operating mecha 
nism for an electric circuit interrupter in which 
the closing operation of the interrupter may be 
effected, after a tripping Operation, by a single s 
movement of the operating mechanism. 
For a better understanding of our invention, 

together with other and further objects thereof, 
reference is had to the following description 
taken in connection with the accompanying 10 
drawings, and its scope will be pointed out in the 
appended claims. 

In the drawings, Fig. 1 represents a front ele 
vation of our improved electric circuit interrupter 
embodying our new and improved operating 15 
mechanism; Fig. 2 is a cross-sectional view of 
the assembly shown in Fig. 1; Figs. 3, 4, 5 and 6 
show details of the operating mechanism in the 
several phases of a cycle of operation; and Figs. 
7 and 8 illustrate, in detailed perspective, certain 20 
links employed in the operating mechanism of 
Figs. 3-6, inclusive. 

Referring now more particularly to Figs. 1 and 
2 of the drawings, there is illustrated a 3-pole 
electric circuit interrupter comprising a panel or 25 
base member f upon which are mounted the sev 
eral stationary contacts 2. Cooperating with each 
of the Several stationary contacts 2 is a movable 
contact 3 mounted on a pivot 4 located in the end 
of a supporting arm 5 which is clamped upon an 30 
insulated shaft 6 journalled at each end in the 
brackets and 8. The electric circuit of each 
pair of cooperating contacts 2, 3 is completed 
through a flexible conductor 9 and a series-con 
nected over-current coil 0, the other terminal 35 
of which is similarly connected to a stud fl or 
other suitable connector structure emerging at 
the back of the panel, as illustrated. A wiping 
spring 2 is preferably interposed between each 
Supporting arm 5 and its associated movable con- 40 
tact 3 to ensure an adequate contact pressure at 
all times. Suitable baffles or barriers 3 may be 
mounted on the panel at both sides of each pair 
of cooperating contacts 2 and 3 to restrict or con 
fline the arc, upon the operation of the interrupter 45 
to circuit-opening position, in a well-known man 
ner. If desired, magnetic blowout coils 3a may 
be included in one of the baffles adjacent each 
pair of Cooperating contacts 2-3 and may be con 
nected between the stationary contacts 2 and co- 50 
operating studs or connector structures 2a. 
emerging at the back of the panel. 

In order to trip the latching mechanism, which 
is effective normally to latch the cooperating con 
tacts 2, 3 into circuit-closed position, as described 
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2 
more fully hereinaftel. there is provided a trip 
ping shaft 4 also journalled at its end in the 
brackets 7 and 8 mounted on the panel . This 
tripping shaft may be actuated selectively in re 
sponse to abnormal circuit conditions in any of 
the circuits including the cooperating pairs of 
contacts 2 and 3. For this purpose there is aSSo 
ciated with each of the series-connected trip coils 
0 a magnetic core structure 5 provided with a 

pivotally mounted magnetic armature 6 suitably 
biased by its own weight, as illustrated, or by an 
auxiliary biasing spring, or by both, if desired, to 
a position effecting a gap in the magnetic circuit 
of its associated coil 0. The auxiliary Springs 
Ta are for the purpose of eliminating rattling 

of the armature at its hinges. There is also pro 
vided a slot f8 in the Outer pole member of each 
of the magnetic cores 5 in which is mounted a 
trip rod (9, the lower end of which is in the path 
of movement of the pivoted armature 6 when 
moving, in response to abnormal energization of 
its coil fo, to close the gap in the magnetic circuit 
of the core 5. The upper end of the trip rod 9 
engages a projection 20 of a clamp mechanism 2f 
attached to the tripping shaft 4. 
Any suitable time-delay mechanism, Such as a 

dash-pot 22, is preferably provided for the trip 
ping mechanism associated with the circuit of 
each cooperating pair of contacts 2 and 3. The 
tripping mechanism just described may be ad 
justed to operate in response to different magni 
tudes of overload current by means of an adjust 
ing screw 23 on the time-delay mechanism 22 
which is effective to vary the lower position of 
the pivoted armature 6, and thus the value of 
current flowing in the coil 0 which is adequate to 
lift the armature 6 against the force of gravity. 
A guide slot 24 in a strip 25 secured to the dash 
pot 22 engages a projection 26 on the trip-rod 
9 and limits the lower position of this trip-rod 

to such a point that the arnature falls Substan 
tially below its lower end, as shown in Fig. 2, so 
that the armature 6. has a striking action as it 
is attracted by the core member 5 to close the 
gap in the magnetic circuit, 
In case it is desirable to trip the circuit inter 

rupter at will or in response to any other prede 
termined operation or condition, and independ 
ently of the overload tripping apparatus described 
above, there may be provided an additional trip 
ping coil 27 connected to a pair of terminals 28 
and provided with a magnetic core member 29 
with which cooperates a movable armature and 
trip-rod engaging a tripping arm 20 mounted on 
the shaft 4 in a manner similar to that of the 
above-described tripping mechanisms. It will 
be understood that the terminals 28 may be con 
nected to any suitable circuit in response to the 
energization of which it is desired that the circuit 
interrupter shall be tripped. 
Our improved circuit interrupter may be op 

erated to circuit-closing position either manually 
or electromagnetically, although we have illustrat 
ed an electromagnet comprising a Stationary mag 
netic core member 30 and a coil 3, connected to 
terminals 32, as one means of effecting this Op 
eration. The operating, latching, and tripping 
mechanisms are enclosed within the housing 33, 
a portion of which may be integral with the 
bracket 7. These latter mechanisms are shown 
in more detail in Figs. 3, 4, 5 and 6. Referring 
more particularly to Fig. 3, in which the operating 
mechanism is shown in the position correspond 
ing to circuit-opening position of the circuit in 
terrupter, the electromagnet 30-3 being deen 

1,999,410 
ergized, there is shown an operating crank 40 en 
gaging the operating shaft 6 of the several mov 
able contacts 3 and normally biased against a 
Stop 4 by any Suitable biasing means, such as a 
Spring 42, one end of which is connected to the 
arm 40, as at the pin 55, and the other terminal of 
which may be attached to any stationary portion 
of the Operating mechanism or its housing. 
There is also provided a latching mechanism com 
prising a bell-crank 43 having an arm 44, in the 
Outer end of which is a detent 45 engaging a 
latching member 46 clamped to the tripping shaft 
4 by any Suitable clamping mechanism 47. A 

biasing Spring 48 interconnects the latching 
member 46, or Some portion of its clamping mech 
anism, and a pin 49 disposed on the bell-crank 
43, and Serves to Secure the engagement of the 
detent 45 and the latch member 46. 
The bell-crank 43 is supported in the housing 

33 by a pivot 50, which forms a suitable support 
for the Stationary terminal of the biasing spring 
42. Interconnecting the other arm 5 of the bell 
Clank 43 and the operating crank 40 of the cir 
cuit-interrupting mechanism is a force multiply 
ing, or linkage, mechanism, such as a toggle.mech 
anism, Comprising a pair of links 52 and a link 
53, shown more clearly in Figs. 7 and 8, hinged 
together by a pivot pin 54 and connected to the 
arm 40 by a pivot pin 55 and to the arm 5 of 
the crank 43 by a pivot pin 56. The links 52 
are provided with extensions 52a which cooperate 
with stops 53a on the link 53 to limit the upward 
movement of the hinge of the toggle mechanism. 
The electromagnet 30, 3 is provided with a mov 
able armature 57, reciprocable between an upper 
stop 58 and a lower stop 59. A link 60 is support 
ed in a recess in the lower end of the armature 57 
by a pivot 6 and this link is provided with a 
lost-motion slot 62 engaging the hinge pin 54 
of the toggle mechanism 52, 53. Mounted in the 
housing, also, is a stop or cam member 63, which 
is mounted in the path of the hinge or any other 
suitable portion of the toggle mechanism 52, 53, 
when moving to circuit-opening position, for a 
purpose to be described more fully hereinafter. 
The operation of the above-described operat 

ing, latching and tripping mechanism may be 
several elements in a cycle of operation from 
circuit-opening position, with deenergized elec 
tromagnet, as illustrated in Fig. 3; to circuit-clos 
ing position with electromagnet energized, as . 
shown in Fig. 4; to latched-in circuit-closed po 
sition with electromagnet deenergized, as repre 
sented in Fig. 5; and, finally, to circuit-opening 
position by operation of the tripping mechanism 
with the electromagnet energized, as illustrated 
in Fig. 6. 
The changes in the positions of the elements 

of the operating mechanism. When moving from 
the position represented by Fig. 3 to that repre 
sented by Fig. 4, in response to the energization 
of electromagnet 30, 3, will be well understood 
by those skilled in the art. As the electromagnet 
30, 3.f. attracts the armature 57 into its upper po 
sition illustrated in Fig. 4, the lower end of the 
lost-motion slot 62 engages the hinge pin 54 of 
the toggle mechanism 52, 53, separating the pivots 
55 and 56 with a force multiplying action and 
rotating the operating crank 40 and its attached 
shaft 6 in a counter-clockwise direction, as shown 
in Figs. 3 and 4, to bring the movable contacts 3 
into engagement with the stationary contacts 2, 
as shown in Fig. 2. The link 60 raises the hinge 
pin of the toggle mechanism 52-53 slightly acroSS 
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dead center, when the spring 42 and the momen 
tum of the moving parts are effective to tend to 
collapse the toggle in an upward direction, this 
collapse being prevented by the stop members 
52a-53a, which retain the toggle mechanism in 
an over-center position. It is thus seen that the 
circuit interrupter is latched in a circuit-closing 
position and the electromagnet 30, 3 may be 
deenergized, allowing its armature 57 to fall, as 
shown in Fig. 5. The hinge pin 54 moves in the 
lost-motion slot 62 of the link 60 so that the fall 
of the armature 57 has no effect upon the posi 
tions of the other elements of the operating and 
latching mechanism. It will be noted that, dur 
ing this closing operation of the breaker, the 
latch member 46 remains stationary, So that its 
operation is independent of the operation of the 
closing mechanism. 

In case an abnormally large current should flow 
in the circuit of any of the cooperating pairs of 
contacts 2, 3, for an interval of time determined 
by the setting of the time-delay mechanism 22, or 
in case the operating coil 27 should be energized 
to trip the circuit interrupter in response to any 
predetermined condition, one of the several trip 
rods 9 will strike its cooperating tripping arm 
20 attached to the trip shaft f4 and will rotate it 
in a counter-clockwise direction, as referred to 
Fig. 2, or in a clockwise direction, as referred to 
Figs. 3, 4, 5 and 6. 

Referring more particularly to Fig. 5, as the 
trip shaft 4 is rotated in a clockwise direction, 
the latch member 46 disengages the detent 45 in 
the outer end of the arm 44 and the force of the 
biasing spring 42 rotates the crank arm 40 and 
the bell-crank 43 in a clockwise direction, each 
about its respective-axis, to the position shown 
in Fig. 6. Under these conditions, it will be noted 
that the crank arm 40 again engages its stop 4 
and has moved the contacts 3, attached to the Op 
erating shaft 6, to circuit-opening position. Dur 
ing this movement between the positions illus 
trated in Figs. 5 and 6, the.hinge of the toggle 
mechanism 52, 53, or any other suitable engaging 
surface thereof, strikes and slides along the can 
surface 64 of the stop member 63, which is such 
as to move the hinge from its over-center posi 
tion to one in which it may be collapsed down 
wardly. While in Fig. 6 the armature 57 is illus 
trated in the position corresponding to the en 
ergization of the electromagnet 30, 3, so that 
the toggle 52, 53 is restrained from completely 
collapsing, the movement of the several elements 
of the operating mechanism would be substan 
tially the same if the electromagnet 30, 3 were 
deenergized, corresponding to the position of the 
armature 57 represented in Fig. 5. In this latter 
case, the link 60 would merely swing to the right 
through the larger angle, the hinge pin 54 of the 
toggle mechanism sliding in the lost-motion 
slot 62. Thus, the toggle mechanism would be free 
to collapse, as it is upon subsequent deenergiza 
tion of the electromagnet 30, 3, in the position 
shown in Fig. 6. Thus, it is seen that the move 
ment of the crank arm 40 and that of the nov 
able contacts of the circuit interrupter, upon dis 
engagement of the latch member 46 and the bell 
crank 43, is completely independent of the posi 
tion of the arnature 5 and its connected Operat 
ing link 60. In other words, the movable contacts 
and their connected mechanism are completely 
trip-free of the operating mechanism. 

It will be noted that, in the above-described 
opening operation of the operating mechanism, 
the initial opening force is transmitted to rotate 

3 
the bell-crank 43 about its pivot 50 by virtue of 
the biasing spring 42 operating through the 
toggle mechanism 52, 53 and the pin 56. The 
lever arm of this force operating on the pin 56 
about the pin 50 is, necessarily, very small in 
order to minimize the tripping force required to 
disengage the latch 46 from the arm 45. If fric 
tion is present to a substantial degree, as would 
be the case if the stop member to limit the upper 
travel of the hinge of the toggle mechanism 52, 
53 were a part of the stationary housing struc 
ture, it might sometimes occur that this opening 
force acting about such a small lever arm might 
be ineffective to open the breaker against the 
frictional resistance. By incorporating the stops 
52a-53a in the toggle mechanism itself, how 
ever, this frictional resistance is reduced to a 
minimum and comprises only the rotational re 
sistance at the several pivots. This arrange 
ment thus insures reliable opening of the circuit 
breaker in response to the tripping of the latch 46. 
As the operating mechanism returns to circuit 

opening position, and as the electromagnet 30, 3 
is deenergized to allew the armature 57 and link 
60 to fall, the spring 48 rotates the bell-crank 
43 in a counter-clockwise direction so that the 
detent 45 automatically reengages the latch mem 
ber 46. This arrangement for engagement of 
the latch before the initiation of the Successive 
closing Operation of the breaker eliminates the 
possibility of any hammer blow or jar tending 
to injure the latched Surfaces or alter their 
position during the closing movement, and tends 
to make the operation of the latching mecha 
nism more reliable. It will be noticed that the 
latch can be released at any time irrespective of 
the position of the closing mechanism, so that 
the breaker is not only trip-free from the initial 
touching of the contacts, but also for all other 
positions of the closing mechanism; that is, the 
latch may be maintained positively disengaged 
so that it is impossible to touch the contacts 
even momentarily. 
While we have illustrated an electromagnet 30, 

3 and cooperating armature 57 for actuating 
the operating link 60, it will be readily apparent 
that this link may be actuated manually or by 
any other suitable electrical or mechanical means. 
While we have illustrated our invention as ap 

plied to a 3-pole circuit interrupter of the air 
break type, it will be obvious to those skilled in 
the art that it is equally suitable for application 
to circuit interrupters generally of any of the 
well-known types and of any number of poles. 
While we have described what we at present 

consider the preferred embodiment of our inven 
tion, it will be apparent to those skilled in the 
art that various changes and modifications may 
be made without departing from our invention, 
and we therefore aim in the appended claims to 
cover all such changes and modifications as fall 
within the true Spirit and Scope of our invention. 
What we claim is: 
1. An electric circuit interrupter comprising a 

base member, a stationary contact mounted 
thereon, a pivotally mounted actuating shaft, a 
movable contact supported therefrom, an operat 
ing crank arm engaging said shaft, a bell-crank 
member, a latch Emember normally engaging an 
arm of said bell-crank member to restrain it 
from motion about its pivot, a toggle mechanism 
interconnecting said crank aim and said bell 
crank and provided with an operating pin, an 
electromagnet provided with a movable arma 
ture, an operating link connected to Said arma 
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4. 
ture and provided with a lost-motion slot engag 
ing said operating pin, whereby energization of 
said electromagnet is effective to operate Said 
toggle mechanism to overcenter position and 
move said contacts into engagement, stop means 
for limiting the travel of said toggle in overcenter 
direction, means for tripping said latch member, 
biasing means effective upon operation of said 
tripping means to move said bell-crank and its 
connected toggle mechanism and cause a move 
ment of said movable contact to circuit-opening 
position, a cam surface disposed in the path of 
motion of a member of said toggle mechanism 
during the above-mentioned tripping operation 
and effective to break said toggle mechanism, 
and an auxiliary biasing spring interconnecting 
said bell-crank and said latch member and Op 
erative, upon the collapse of said toggle mecha 
nism, to return said bell-crank and said latch 
member to their respective normal positions and 
to secure a reengagement therebetween. 

2. An electric circuit interrupter comprising a 
base member, a plurality of stationary contacts 
mounted thereon, a pivotally mounted actuating 
shaft, a plurality of movable contacts Supported 
therefrom and disposed, upon angular movement 
thereof, to engage corresponding stationary con 
tacts, an operating crank engaging said shaft, a 
bell-crank member, a latch member normally en 
gaging an arm of said bell-crank member to re 
strain it from motion about its pivot, a toggle 
mechanism interconnecting said crank arm and 
said bell-crank and provided with an operating 
pin, an electromagnet provided with a movable 
armature, an operating link connected to said 
armature and provided with a lost-motion slot 
engaging said operating pin, whereby energiza 
tion of said electromagnet is effective to operate 
said toggle mechanism to overcenter position and 
move said contacts into engagement, stop means 
for limiting the travel of said toggle in overcenter 
direction, separate means responsive to abnormal 
conditions in the circuit associated with each pair 
of cooperating contacts, a trip shaft responsive to 
the operation of any of said last-named means 
and upon which is mounted Said latch member, 
biasing means effective, upon operation of said 
tripping means, to move said bell-crank and its 
connected toggle mechanism and cauSe a separa 
tion of said stationary and movable contacts, a 
cam surface disposed in the path of motion of a 
member of said toggle mechanism during the 
above-mentioned tripping operation and effective 
to break said toggle mechanism and an auxiliary 
biasing spring interconnecting said bell-crank 
and said latch member and operative upon the 
collapse of said toggle mechanism, to return said 
bell-crank and said latch member to their re 
spective normal positions and to effect their re 
engagement. 

3. In an electric circuit interrupter comprising 
movable and stationary contacts, operating 
mechanism for said movable contact conprising 
an electromagnet provided with a movable arma 
ture, an actuating member for connection to Said 
movable contact, a latching mechanism normally 
restrained from motion, a linkage mechanism in 
terconnecting said actuating member and said 
latching mechanism and provided with an operat 
ing pin, an operating link connected to said 
armature and provided with a lost-motion slot 
engaging said operating pin, whereby energiza 
tion of said electromagnet is effective to Operate 
said movable contact to circuit-closing position, 
means for tripping said latching mechanism, and 

1,999,410 
biasing means effective to move said latching 
mechanism and its connected members and cause 
a movement of said movable contact to circuit 
opening position upon the operation of said trip 
ping means. 

4. In an electric circuit interrupter comprising 
movable and stationary contacts, Operating 
mechanism for said movable contact comprising 
an electromagnet provided with a movable arma 
ture, an actuating member for connection to said 
movable contact, a pivotally mounted auxiliary 
member, force multiplying mechanism intercon 
necting said actuating member and said pivotally 
mounted member and provided with an operat 
ing pin, an operating link pivotally connected to 
said armature and provided with a lost-motion 
slot engaging said operating pin, a latch men 
ber normally engaging said auxiliary member 
and restraining it from rotation about its pivot; 
whereby energization of said electromagnet is 
effective to operate said movable contact to cir 
cuit-closing position through said force multiply 
ing mechanism, means for disengaging said latch 
member and said auxiliary member, and biasing 
means effective to rotate said auxiliary member 
about its pivot and cause a movement of Said 
movable contact and said interconnecting mecha 
nism to circuit opening position upon operation 
of said disengaging means. 

5. In an electric circuit interrupter comprising 
movable and stationary contacts, operating 
mechanism for said movable contact comprising 
an actuating member for connection to said mov 
able contact, a bell-crank member, a latch mem 
ber normally engaging an arm of said bell-crank 
member to restrain it from motion about its pivot, 
a toggle mechanism interconnecting said actuat 
ing member and the other arm of Said bell-crank 
member, means for extending said toggle mecha 
nism and operating it to an overcenter position 
to operate said movable contact to circuit-opening 
position, means for disengaging said latch mem 
ber and said bell-crank member, and biasing 
means effective, upon Operation of said disengag 
ing means, to rotate said bell-crank about its 
pivot and cause a movement of said movable con 
tact to circuit-opening position. 

6. In an electric circuit interrupter comprising 
novable and stationary contacts, operating 
mechanism for said movable contact comprising 
an actuating member for connection to said mov 
able contact, a latching mechanism normally re 
strained from motion, a toggle mechanism inter 
connecting said actuating member and said latch 
ing mechanism, means for extending said toggle 
mechanism and operating it to an Overcenter 
position to operate said movable contact to cir 
cuit-closing position, means for tripping said latch 
mechanism, biasing means effective, upon Opera 
tion of said tripping means, to move said latching 
mechanism and its connected toggle mechanism 
and cause a movement of said movable contact to 
circuit-opening position, and a can Surface dis 
posed in the path of motion of a member of said 
toggle mechanism during the above-mentioned 
tripping operation and effective to break said 
toggle mechanism. 

7. In an electric circuit interrupter comprising 
movable and stationary contacts, operating 
mechanism for said movable contact comprising 
an actuating member for connection to said mov 
able contact, a latching mechanism normally re 
strained from motion, a toggle mechanism inter 
connecting said actuating member and said latch 
ing mechanism, means for extending said toggle 
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1,999,410 
mechanism and operating it to an overcenter 
position to operate said movable contact to cir 
cuit-closing position, means for limiting the move 
ment of said toggle mechanism in an overcenter 
direction, whereby said movable contact is latched 
in circuit-closing position, means for tripping 
said latch mechanism, a Spring connected to biaS 
said movable contact and effective, upon Opera 
tion of said tripping means, to move said latch 
ing mechanism and its connected toggle mecha 
nism and cause a movement of Said movable Con 
tact to circuit-opening position, and a can Sur 
face disposed in the path of motion of the inter 
mediate pivot of said toggle mechanism during 
the above-mentioned tripping operation and 
effective to break said toggle mechanism from 
its overcenter position. 

8. In an electric circuit interrupter comprising 
movable and stationary contacts, operating mech 
anism for said movable contact comprising an 
actuating member for connection to said mov 
able contact, a bell-crank member, a latch mem 
ber normally engaging an arm of Said bell-crank 
member to restrain it from motion about its 
pivot, a toggle mechanism interconnecting said 
actuating member and the other arm of Said bell 
crank member, means for extending Said toggle 
mechanism and operating it to an overcenter 
position to operate said movable contact to cir 
cuit-opening position, means independent of said 
Operating mechanism and of any stationary parts 
of said interrupter for limiting the motion of 
Said toggle mechanism in an overcenter direc 
tion, means for disengaging said latch member 
and Said bell-crank member, and biasing means 
effective, upon operation of said disengaging 
means, to rotate said bell-crank about its pivot 
and cause a movement of said movable contact 
to circuit-opening position. 

9. In an electric circuit interrupter comprising 
movable and stationary contacts, operating 
mechanism for said movable contact comprising 
an actuating member for connection to said mov 
able contact, a bell-crank member, a latch mem 
ber normally engaging an arm of said bell-crank 
member to restrain it from motion about its pivot, 
a toggle mechanism interconnecting said actu 
ating member and the other arm of said bell 
crank member, means for extending said toggle 
mechanism and operating it to an overcenter po 
sition to operate said movable contact to circuit 
Opening position, cooperating stop members car 
ried by the links of said toggle mechanism for 
limiting the motion of said toggle mechanism in 
an overcenter direction, means for disengaging 
said latch member and said bell-crank member, 
and biasing means effective, upon operation of 
Said disengaging means, to rotate said bell-crank 
about its pivot and cause a movement of said 
movable contact to circuit-opening position. 

10. In an electric circuit interrupter compris 
ing movable and stationary contacts, operating 
mechanism for said movable contact comprising 
an actuating member for connection to said mcv 
able contact, a bell-crank member, a latch mem 
ber normally engaging an arm of said bell-crank 
member to restrain it from motion about its 
pivot, a toggle mechanism interconnecting said 
actuating member and the other arm of said 
bell-crank member, means for extending said 
toggle mechanism and operating it to a slightly 
overcenter position to operate said movable con 
tact to circuit opening position, means inde 
pendent of said operating mechanism and of any 
stationary parts of Said interrupter for limiting 
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the travel of said toggle mechanism in an over 
center direction, said extending means imparting 
a momentum to said toggle mechanism aiding in 
its travel from Said overcenter position to a po 
sition determined by Said limiting means, means 
for disengaging said latch member and Said bell 
crank member, and biasing means effective, upon 
operation of said disengaging means, to rotate 
said bell-crank about its pivot and cause a move 
ment of said movable contact to circuit-opening 
position. 

11. In an electric circuit interrupter, compris 
ing movable and stationary contacts, operating 
mechanism for said movable contact comprising 
an actuating member for connection to said mov 
able contact, a bell-crank member, a latch mem 
ber normally engaging an arm of Said bell-crank 
member to restrain it from rotation about its 
pivot, a toggle mechanism interconnecting said 
actuating member and the other arm of said bell 
crank member, means for extending said toggle 
mechanism and operating it to an overcenter po 
sition to operate said movable contact to circuit 
closing position, means for disengaging said latch 
member and said bell-crank, a biasing Spring ef 
fective, upon operation of Said disengaging means. 
to rotate said bell-crank about its pivot and cause 
a movement of said movable contact to circuit 
opening position, and an auxiliary biasing spring 
interconnecting said bell-crank and said latch 
member and operative, upon the collapse of said 
toggle mechanism, to return Said bell-crank to 
its normal position after a circuit-opening opera 
tion, and to effect the reengagement between said 
latch member and Said bell-crank. 

12. In an electric circuit interrupter compris 
ing movable and stationary contacts, operating 
mechanism for said movable contact comprising 
an actuating member for connection to said mov 
able contact, a latching mechanism normally re 
Strained from motion, a toggle mechanism in 
terconnecting said actuating member and said 
latching mechanism, means for extending said 
toggle mechanism and operating it to an over 
center position to operate said movable contact 
to circuit-closing position, means for tripping 
said latch mechanism, biasing means effective, 
upon Operation of said tripping means, to move 
said latching mechanism and its connected toggle 
mechanism and cause a movement of said mov 
able contact to circuit-opening position, and 
means disposed in the path of motion of a mem 
ber of said toggle mechanism during the above 
mentioned tripping operation and effective posi 
tively to break said toggle mechanism. 

13. In an electric circuit interrupter comprising 
movable and stationary contacts, operating 
mechanism for said movable contact comprising 
an actuating member for connection to said mov 
able contact, a three-element toggle mechanism 
connected to operate said actuating member and 
normally having both hinges on the same side of 
center, one end link of said toggle mechanism 
comprising a latch element, a latch member nor 
mally engaging said latch element to restrain it 
from motion about its pivot, means for disengag 
ing said latch member and said latch element, 
and biasing means effective, upon operation of 
Said disengaging means, to rotate said end link 
about its pivot and cause a translatory movement 
of the other toggle links to move said movable 
contact to circuit-opening position. 

HERBERT C. GRAVES, Jr. 
OTTO JENSEN. 
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