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My invention relates to operating mechanisms, 
particularly to Spring operating mechanisms, and 
has special application to reciprocally movable 
devices, such as contact structure of large oil 

5 circuit breakers, for example. 
The design of Operating mechanisms for large 

high voltage electric circuit breakers has been 
increasingly difficult due to the inertia of the 
movable contact structure and associated mech 

10 anism, and the requirements for higher oper 
ating Speed. Where but several cycles are 
allowed for opening of a circuit, the operating 
mechanism must be exceedingly fast and power 
ful, and at the same time sensitive to the releas 

15 ing force. Also where such large forces are in 
volved, proper control of the release of these 
forces is essential, particularly in the case of 
charged heavy springs, in order to prevent dam 
age to, or destruction of the mechanism. 

20. The principal object of my invention is the 
provision of an improved operating mechanism 
of the aforesaid type, which is efficient and fast 
in operation, compact and rugged in construc 
tion, and which is operable only in predetermined 

25 Sequence and under predetermined conditions for 
charging the spring structure and releasing the 
S8e. 

My invention will be more fully set forth in 
the following description referring to the accom 

30 panying drawings, and the features of novelty 
which characterize my invention will be pointed 
out with particularity in the claims annexed to 
and forming a part of this specification. 

Referring to the drawings, Fig. 1 is an illustra 
35 tion, diagrammatic in part, of a spring operating 

mechanism for an electric circuit breaker in a 
partly released or closed circuit position, em 
bodying this invention; Fig.2 is a similar illus 
tration showing the mechanism in the discharged 

40 or open circuit position prior to resetting thereof, 
and Fig. 3 illustrates the mechanism in the reset 
position prior to charging of the spring structure. 

Referring more particularly to Fig. 1, the 
mechanism operates a reciprocally novable de 

45 vice, such as the movable contact structure of a 
high voltage electric circuit breaker, the oper 
ating rod of which is indicated at . As shown, 
the operating rod , which is reciprocally mova 
ble in a vertical direction, is in the closed circuit 

50 position, lowering of the operating rod against 
its spring buffer f' causing opening of the circuit 
breaker. 
The energy for actuating the operating rod 

is derived from spring structure generally indi 
cated at 2, and connected to the operating rod 

structure. 

through a floating lever 3 and a link 3. The 
Spring structure 2 is charged, that is, tensioned, 
by motor operated means generally indicated 
at 4, the said means including a cam 5 and a 
lever 6 arranged to coact with the lower part of 5 
the Spring structure for compressing the same. 
The upper part of the spring structure, which is 
pivotally connected to the floating lever 3 at 7, 
is restrained during the spring charging opera 
tion by, releasing devices generally indicated at 10 
8 and 9 at opposite ends of the floating lever 
respectively. 
The functioning of the mechanism in general, 

therefore, may be understood with the additional 
explanation that upon tripping of one of said 15 
releasing devices, namely device 9, a part of the 
stored energy in said Spring structure is released 
to cause rotation of the floating lever in One 
direction about the other device to close the 
breaker, and tripping of the other releasing de- 20 
vice, namely device 8, releases the remainder of 
the stored energy in the spring structure for 
rotating the floating lever in the opposite direc 
tion about a relatively fixed abutment to open 
the circuit breaker. . . 25 

Referring now more particularly to the struc 
ture used in the present case for carrying out 
the functions above generally described, and for 
insuring operation of the mechanism in the 
proper sequence, and under predetermined con- 30 
ditions, the motor operated means 4 for charg 
ing the spring structure comprises an electric 
motor C Suitably connected through speed re 
ducing means, such as the gearing , to a main 
operating shaft diagrammatically indicated at 35 
2, on which the spring charging cam 5 is mount 

ed. The cam 5, which is driven in a counter 
clockwise direction as illustrated, coacts with a 
roller 6', carried at one end of the lever 6. 
During the spring charging operation, calm 5 40 

rotates the lever 6 about its pivot 6' in clock 
wise direction, so as to raise the lower spring 
carriage 3 on which a set of heavy Coil Springs 
4 are seated. The upper spring carriage 5, 
which is connected to the floating lever at T is 45 
provided with a set of spring guide rods f6, which 
are slidably mounted in both of the spring car 
riages. It will, therefore, be apparent that con 
trol of the spring carriages -and 5, between 
which the springs 4 are mounted, determines 50 
both the charging and release of the spring 

The releasing devices 8 and 9, which effect 
release of the spring carriage 5 in successive 
stages for closing and opening the circuit break- ss 



O 

5 

20 

25 

2 
er, comprise toggle mechanisms each coacting 
with electromagnetic tripping devices. 
ring first to the releasing device 8, which may 
be termed the opening trip, and which is shown 
(Fig. 1) in the restrained position, the toggle 
linkage 7-8 is connected at 9 to the corre 
sponding end of the lever 3. The toggle, which 
is provided with a fixed pivot at 20 coacts with a 
pivoted latch 21, which in turn engages when 
latched a roller 22 carried by an extension of the 
toggle link 7 for holding the toggle in the under 
Set position shown. 

Tripping of the latch 2 is effected by a high 
Speed tripping magnet which forms no part of 
the present invention, and which comprises a 
permanent magnet 23, and a coacting movable 
armature 24, pivotally connected to and carried 
by a link 25. The link 25 is spring biased at 
26 in a counterclockwise direction, tending to 
pull the armature 24 away from the magnet. 
The tripping magnet, which is of the flux shift 

ing type, is provided with electromagnetic means 
(not shown) for opposing the magnetic flux of 
the permanent magnet in case of a short circuit 
or overload in the circuit to be protected. Under 
bias of the spring 26, the armature 24 is there 
upon quickly moved away from the magnet with 
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the result that an extension 25' carried by the 
arm 25 strikes an overhanging portion of the 
link 2, rotating the link 2 in a counterclockwise 
direction. The toggle 7-8 is accordingly re 
leased With respect to its restraining position, 
and the carriage 5 under influence of the springs 
4 is also released to move that end of the float 
ing lever upward. This operation causes clock 
wise rotation of lever 3 and opening of the 
breaker as illustrated by Fig. 2. 

For the purpose of guiding the floating lever 3, 
it is pivotally connected at a point 27 intermedi 
ate its ends, to a link 28, which is in turn piv 
otally mounted at 28’ (Fig. 2). The link 28 is 
provided with an off-set portion at 28’’ for en 
gaging a relatively fixed abutment at 29. The 
abutment 29, which is resiliently mounted, such 
as by a spring 30, functions both as a buffer 
and a pivot for the floating lever. That is, in 
its function as a pivot or fulcrum, the floating 
lever during the Spring releasing operation above 
described is rotated in clockwise direction about 
the abutment 29 so as to actuate through the 
link 3' the operating rod . The link 3' which 
is connected at 3 to the floating lever and at 
3' to the operating rod f holds said rod in its 
lower open circuit position. The opening im 
pact is dissipated by the spring buffer at 5' co 
acting with the spring carriage 5, and by the 
buffer at f’. 

It will be noted that during the opening opera 
tion the Springs act on the operating rod through 
a lever having a mechanical advantage greater 
than unity. That is, the spring lever arm be 
tween pivot 1 and the fulcrum pivot 27 is greater 
than the lever arm between the fulcrum point 
27 and the breaker application pivot 3 . Accord 
ingly, a considerable amount of power can be 
applied during the opening operation in the 
present case. 
At this point in the cycle of operation, the 

motor operated mechanism is automatically en 
ergized, the Springs and latches reset and the 
Springs recharged by the cam for a subsequent 
closing and opening operation. . 
The releasing means at 9, tripping of which 

after the Spring charging operation causes clos 
ing of the circuit breaker, also comprises a toggle 

Refer 
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32-33, coacting with a pivoted latch 34. The 
toggle link 33 comprises one arm of a bell crank 
35, pivotally mounted at 36 and provided with 
a roller 37 adapted to be engaged by the latch 
34. The latch 34, which is pivotally mounted at 
38 is Spring biased at 39 in a clockwise or re 
Setting direction, and is provided with an ex 
tension 40, which is adapted to cooperate with 
the plunger of a tripping Solenoid 4. The bell 
Crank 35 is also biased towards its reset posi 
tion by a spring 42. In order to prevent dou 
bling-up of the toggle 32, 33 when the corre 
sponding end of the floating lever is raised in 
response to tripping so that the crank 35 is again 
latched by member 34, thereby locking the break 
er in closed position, that end of the floating 
lever is plow shaped and engages the link 33 
So as to hold it in the unlatched position shown 
by Fig. 1. 
In this position shown, the releasing device 9 

is in the collapsed or inoperative position which 
it assumes immediately after releasing of the 
latch 34, i.e. closing of the circuit breaker. The 

10 

s 

20 

releasing device is reset in a manner presently . 
described, simply by lowering of the correspond 
ing end of the floating lever 3. This action 
stretches and opens the toggle 32-33 so that the 
Spring 42, by reason of the pin and slot con 
nection 32 at the toggle joint, rotates the bell 
crank 35 slightly in a clockwise direction, and 
the latch 34 under bias of its spring 39 slides 
over the roller 37, thereby locking the toggle 
as illustrated by Fig. 2. 
The tripping operation resulting in closing of 

the breaker is initiated by actuation of solenoid 
4 and consequent collapse of the holding tog 
gle. The floating lever 3 is then rotated counter 

25 

30 

35 

clockwise about the restrained pivot 9 by the 
Springs acting at 7. In this case it will be noted 
that the mechanical advantage is comparatively 
Small. w 

When the breaker is in this position it is also 
restrained independently of the springs by a piv 
oted prop 69 which is biased at 70, so as to ride 
under and engage a roller 7 secured to the lever 
3. This prevents accidental reopening of the 
breaker due to rebound or other mechanical vi 
brations Such as earthquakes, for example. 
When the breaker is tripped open, as shown by 
Fig. 2, a pin 72 on the lever 3 rocks the prop 
from beneath the roller. 
The lower spring carriage 3 in the charged 

condition of the Spring structure is maintained 
fixed through the lever 6, the roller 6 of which 
engages the high point of the cam 5. That is, 
the motor 0 is controlled so that the cam 5 is 
Stopped upon completion of the spring charging 
Operation, and is not moved from its high-point 
position until the spring structure is completely 
discharged. . 
To this end, the energizing circuit of the motor 

0, which is connected to a suitable SOurce of 
Current indicated at E includes an electromag 
netically Or Solenoid operated switch at S, and 
a mechanically operated switch at M. These 
Switches are connected in series as illustrated, . 
and when closed, the motor is energized from the 
Source E. The mechanical control, therefore 
Serves to back up the electrical control, such as 
for example, in the case of sticking of the sole 
noid Switch contacts. 
The mechanically controlled switch M is actu 

ated by a lever 43 pivotally mounted at 44, the 
lever including an extension 45, on which is 
mounted a rod 46, serving as a multiple switch 
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2,156,072 
carrier. As shown, the rod 46 is resiliently Se 
cured to the extension 45 and three switch ele 
ments for the switches indicated at M, S1 and L. 
respectively, are carried thereby. In the posi 
tion shown (Fig. 2) the switches S1 and M are 
closed, and L is open. When the lever 43 is ro 
tated counterclockwise a slight extent, Switches 
M and S1 are opened, and I is closed. 

Operation of the mechanically operated 
Switches above described is partly controlled by 
the position of the operating cam 5, i. e., shaft 
2. Secured to the shaft 2 is a second cam 47 
termed a brake and interlock cam which is de 
signed to coact with a roller 48, carried by the 
switch lever 43. When the roller engages the 
high face of the cam (Fig. 3) the lever 43 is held 
against counterclockwise rotation for sealing 
closed the SWitches M and S1. 
As illustrated by FigS. 1 and 2 it will be seen 

that the lever 43 can be actuated independently 
of the cam 47 under certain conditions to close 
switches M and S1 through a link 49, loosely 
connected to the upper Spring carriage 5. As 
shown, the link 49 is simply guided for limited 
vertical movement with respect to the spring car 
riage 5, and is provided with a head-portion 50 
and buffer spring 5 for cooperating with the 
spring carriage, so that in response to complete 
discharge of the spring structure, the rod 49 is 
lifted a slight extent, and the switches M and S1 
closed (Fig. 2). 
When the spring structure is completely dis 

charged, and the circuit breaker is open as il 
lustrated by Fig. 2, the motor f0 is automatically 
energized for restarting the cycle of operation 
through the Switches S and M, above described, 
for resetting and recharging the Spring struc 
ture, provided, however, certain conditions ob 
tain in the mechanism. These conditions are 
that the releasing device at 9 be reset, and that 
the spring structure be discharged, and in the 
position illustrated by Fig. 2. In this position, a 
switch S2, which is connected in Series with the 
switch S1 for energizing the solenoid winding of 
the motor switch S is closed by the upper spring 
carriage 5. Since the motor switch M is also 
closed through the lever and link arrangement 
43-49, closure of the Solenoid switch S serves 
to energize the motor 0, which drives the associ 

C. ated cams in counterclockwise direction. 
This initial actuation of the cam 5 serves to 

reset the spring structure and the releasing de 
vice 8 by reason of the fact that the lever 6, 
under bias of the weight of the spring struc 
ture, rotates counterclockwise to engage the low 
point of the cam as illustrated by Fig. 3. The 
Spring structure in so dropping to the reset po 
sition likewise causes lowering of the floating le 
ver 3, with the result that the toggle f7-8 of 
the releasing device 8 is stretched so as to reset 
the latch 2. The releasing device 9 was reset 
as above described, immediately after opening of 
the breaker as shown by Fig. 2. 
With the floating lever 3, and consequently, 

the upper spring carriage 5 restrained by the 
latching devices the spring structure is now re 
Set and continued rotation of the cam 5 is effec 
tive to rock the lever 6 clockwise for compressing 
the springs 4. Rotation of the cam to complete 
the Spring charging operation is, however, de 
pendent on certain conditions obtaining in the 
mechanism through the agency of interlocked 
control switches. 

It will be noted that dropping of the spring 
carriage 5 results in opening of the switch at 

3 
S2. In Order now to maintain the Solenoid wind 
ing at S energized during the initial operation of 
the motor, a holding switch at H is closed by a 
cam 52, secured to the shaft f2. This holding 
Switch, which is closed prior to opening of the 
Switch S2 and is in shunt therewith, is held closed 
but a short time for a purpose presently disclosed. 

In Order further to check the conditions of the 
mechanism, a releasing latch switch R, which is 
closed Only when the releasing device 9 is reset, 
and a sequence switch responsive to the spring 
charging condition at C are connected in series 
with each other, and in shunt with the holding 
Switch. H. Consequently, when the holding switch 
H is opened, the solenoid remains energized, pro 
vided the switches R and C are in the closed 
position. 

If, however, due to some fault in the mecha 
nism, the releasing device 9 does not reset, open 
ing of the holding switch H would automatically 
deenergize the solenoid, since the switch C is not 
yet closed, and the motor ?o would stop. Also, if 
the Sequence Switch C were open, as illustrated, 
for example, by Figs. 1 and 2, the motor could not 
be operated. 
Summarizing the control of the solenoid oper 

ated motor Switch, which is initiated immediately 
upon complete discharge of the spring structure 
and Opening of the breaker, the solenoid is first 
energized, and the motor switch S closed by means 
of the switches S1 and S2. The holding switch 
H then takes the place of switch S2, which drops 
out. Finally, the series connected checking 
Switches R and C take the place of the holding 
Switch H, which also drops out. At the end of the 
Spring charging operation, as determined by the 
position of the cam 47, the roller 48 of the lever 
43 drops into the cam notch, causing not Only 
Opening of the switch S1, for deenergizing the 
Solenoid noter switch, but also opening of the 
mechanical motor switch M. This operation can 
be readily understood by referring first to Figure 
3, and then to Figure 1. 

In order that drifting of the cam 5 shall not 
Occur upon deemergization of the motor, a brake 
device coacting with the lever 43 is adapted to 
engage a brake drum 53, connected to the shaft 
f2. As shown, the brake comprises a flexible 
brake band 54, secured at 55 to a fixed abutment 
56, and at its other end to a reciprocally guided 
member 57, which is normally biased by a spring 
58, So as to set the brake. The member 57 is 
connected to the lever 43 through a pivoted beam 
59 and link 60. 

Referring again to Figures 3 and 1 respectively, 
Where the brake is shown in the released and set 
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positions respectively, setting of the brake is ef 
fected when the roller 48 drops into the cam 
notch. Conversely, the brake is released through 
link 49 as shown by Fig. 2, when the spring struc 
ture is completely discharged so that the motor 
can start the recharging operation. Upon re 
Setting of the spring structure and starting of the 
motor, the brake is held in the released position. 
during the Spring charging operation by the 
can T. 

In Order that the spring structure shall not be 
prematurely released by reason of accidental trip 
ping of the releasing devices, there is provided 
a mechanical interlock between the motor oper 
ated means and the releasing devices. This com 
prises a lever 6 which coacts with a can 62 

. Secured to the shaft 2, and a pair of linkages 
indicated at 63 and 64 interconnecting the lever 
6 and the tripping devices at 8 and 9 respec 
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4. 
tively. Referring to Fig. 3, it will be noted that 
when the lever 6 is rocked clockwise by the cam 
62 during the spring charging operation, the link 
age 63, through a blocking member 65, holds the 
latch 2 in positive engagement with its toggle 
roller. Also, the linkage 64 by means of member 
66 blocks release of the latch 34. When the 
Spring charging operation is completed, the link 
ages 63 and 64 move quickly under bias of spring 
63' to non-blocking positions as illustrated by 
Fig. 1. 
The linkage 63 also actuates the sequence 

Switch at C, which is closed by the cam 62 during 
the charging operation, and a switch D, which is 
closed by the spring 63' only after the charging 
operation. Switch. D remains closed during the 
charged condition of the spring. It is opened as 
shown by Fig. 3 immediately after the spring 
resetting operation and controls energization of 
the tripping Solenoid 4. Closing of the push 
button at 67, to close the breaker through the 
releasing device 9, is therefore not effective un 
less the Switch. D is closed, indicating that the 
Spring-charging operation has been completed. 
A signal lamp at 68 is lighted through the lamp 

Switch T, when the breaker is in the closed circuit 
position as illustrated by Fig. 1. 
The mechanism is also trip-free in operation 

since it will be noted that the opening trip may 
release the floating lever at any point during the 
closing operation, thereby causing opening of the 
breaker. 
Although the present mechanism as shown is 

intended for use in a circuit breaker System. Where 
the opening force required is considerably in ex 
cess of the closing force, it will be obvious that 
the mechanism can be readily adapted to the con 
ventional system by changing the lengths of the 
lever arms, of the floating lever 3. 
Summarizing briefly the operation, the breaker 

which is normally closed is tripped open in re 
sponse to overload, etc. by the releasing device 
at 8. The springs are now completely discharged 
and the motor operated cam is automatically 
started up, subject to the interlock controls above 
described, for resetting and recharging the 
springs. At the end of the recharging operation, 
the motor is automatically cut off and the inter 
locks opened for permitting closing under control 
of an Operative and a Subsequent automatic open 
ing operation. The cycle is then repeated as 
above indicated. 

It should be understood that my invention is 
not limited to specific details of construction and 
arrangement thereof herein illustrated, and that 
changes and modifications may occur to one 
skilled in the art without departing from the spirit 
of my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States, is: 
1. Operating mechanism for a reciprocally 

movable device comprising energy storing means, 
a floating lever operatively interconnecting said 
means and Said device, and releasable means re 
straining said lever at opposite ends thereof in 
an initial position of Said mechanism with re 
spect to the bias of said energy storing means, 
release of one of said restraining means causing 
rotation of said lever, under influence of said bias 
about said other restraining means to actuate 
Said device in one direction, and subsequent re 
lease of Said other restraining means causing 
opposite rotation of said lever to actuate said 
device in the opposite direction. 

2. Operating mechanism for a reciprocally 

2,156,072 
movable device comprising a spring, a floating 
lever operatively interconnecting said spring and 
said device, a toggle at each end of said lever 
for restraining the same in an initial position 
of said mechanism with respect to the bias of 
said spring, and a relatively fixed abutment ar 
ranged to coact with said lever, tripping of one 
of said toggles causing rotation of Said lever 
about said other toggle under said bias to actu 
ate said device in one direction, and tripping of 
said other toggle causing rotation of Said lever 
in the opposite direction about said abutment to 
actuate said device in the opposite direction. 

3. Operating mechanism for a reciprocally 
movable device comprising a spring, a floating 
lever operatively interconnecting said spring and 
said device, a toggle coacting with electromag 
netic tripping means at each end of Said lever 
for restraining the same in an initial position of 
said mechanism with respect to the bias of said 
spring, and a relatively fixed abutment arranged 
intermediate said toggles for coacting with said 
lever, said spring being operatively connected to 
said lever at a point intermediate said abutment 
and one of said toggles so that tripping of one 
of said toggles causes rotation of said lever about 
said other toggle under said Spring bias to actu 
ate said device in one direction, and tripping of 
said other toggle causes rotation of said lever in 
the opposite direction about said abutment to 
actuate said device in the opposite direction. 

4. Operating mechanism for an electric circuit 
breaker comprising a spring, a floating lever Op 
eratively interconnecting said Spring and said 
circuit breaker, said lever being carried at a 
point intermediate its ends by a pivoted arm, a 
toggle at each end of said lever for restraining 
said lever in an initial position of said mechanism 
with respect to the bias of said spring, said Spring 
being connected to said lever at a point inter 
mediate said toggles, a relatively fixed abutment 
arranged to coact with said lever likewise at a 
point intermediate said toggles, tripping of one 
of said toggles causing rotation of Said lever 
about said other toggle under bias of said spring 
to actuate said circuit breaker to the closed cir 
cuit position, and a prop movable to restrain 
said lever in said closed circuit position inde 
pendently of said Spring, tripping of Said other 
toggle causing rotation of said lever in the op 
posite direction about said abutment to release 
said prop and actuate said circuit breaker to 
open circuit position. - 

5. Operating mechanism for an electric circuit 
breaker comprising spring structure adapted to 
store energy for opening and closing said circuit 
breaker, motor operated means for charging said 
spring structure, a lever mechanism interCon 
necting said spring structure and circuit breaker, 
tripping means for releasing said lever mechanism 
in successive stages for closing and opening Said 
circuit breaker respectively, a brake operatively 
connected to said motor operated means, means 
operatively interconnecting said lever mechanism 
and said brake for releasing said brake in a C 
cordance with the opening operation of Said 
tripping means, means initiating the operation of 
said motor operated means in accordance with 
said brake releasing operation, and means for 
applying said brake in accordance With complete 
charging of Said spring structure. 

6. Operating mechanism for an electric circuit 
breaker comprising spring structure adapted to 
Store energy for actuating said circuit breaker, 
motor-operated means for charging said spring 
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structure, a brake operatively connected to said 
motor operated means, means operatively relat 
ing said brake and said spring structure so that 
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said brake is released in response to discharge of 
said spring structure for permitting recharging, 
thereof, and means operatively relating Said 
motor-operated means and said brake so that said 
brake is held released during the spring charging 
operation, said last-named relating means also 
causing setting of said brake in accordance with 
completion of said Spring charging Operation. 

7. Operating mechanism for an electric circuit 
breaker comprising spring structure adapted to 
store energy for opening and closing said circuit 
breaker, motor operated means for charging Said 
spring structure, said spring structure including 
a movable carriage restrained during Said charg 
ing operation, means interconnecting Said car 
riage and circuit breaker, tripping means for re 
leasing said carriage in Successive Stages for clos 
ing and opening said circuit breaker respectively, 
a brake operatively connected to Said motor Op 
erated means, a lost motion connection between 
said carriage and said brake for releasing said 
brake in accordance with the breaker Opening 
release of said carriage, means actuated through 
said lost motion connection for initiating the 
operation of said motor operated means in ac 
cordance with the brake releasing operation and 
means for applying said brake in accordance with 
predetermined charging of said Spring structure. 

8. Operating mechanism for an eléctric circuit 
breaker comprising spring structure adapted to 
store energy for opening and closing said circuit 
breaker, motor operated means for charging said 
spring structure, said spring structure including 
a movable carriage restrained during said charg 
ing operation, means operatively interconnecting 
said carriage and circuit breaker, tripping means 
for releasing said carriage in successive stages for 
closing and opening said circuit breaker respec 
tively, - a brake operatively connected to said 
motor operated means, a member interconnecting 
said carriage and brake and having limited free 
movement with respect to said carriage, a Switch 
for controlling actuation of Said motor Operated 
means operatively connected to said member, and 
a cam operatively connected to said motor op 
erated means coacting with said brake, Said car 
riage in response to the breaker opening re 
lease thereof causing actuation of said member 
to release said brake and closing Said Switch, and 
said cam causing application of Said brake in 
accordance with subsequent predetermined 
charging of said spring structure. 

9. Operating mechanism for an electric circuit 
breaker comprising spring structure adapted to 
store energy releasable for closing and opening 
said circuit breaker respectively, an electric mo 
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tor coacting with power transmitting structure 
for storing energy in said Spring structure, and 
control means for opening the energizing circuit 
of said motor upon completion of the charging 
of said spring structure including two auxiliary 
Switches, one switch being mechanically actuat 
ed in accordance with predetermined charging of 
said spring structure, the other switch having 
an operating solenoid, and a third switch for 
controlling said solenoid, also actuated in ac 
cordance with predetermined charging of said 
spring structure. 

10. Operating mechanism for an electric cir 
cuit breaker comprising spring structure adapted 
to store energy releasable for closing and open 
ing said circuit breaker respectively, an electric 

5 
motor coacting with power transmitting structure 
for Storing energy in said spring structure, and 
control means for the energization circuit of 
said motor comprising a switch's operatively re 
lated to said motor to cause deenergization of 
Said circuit in accordance with predetermined 
charging of Said spring structure, said Switch 
also having means operatively related to said 
Spring Structure to cause energization of said 
circuit in accordance with subsequent release 
of Said spring structure. 

11. Operating mechanism for an electric cir 
cuit breaker comprising spring structure adapt 
ed to store energy releasable for closing and 
Opening Said circuit breaker respectively, an elec 
tric motor coacting with power transmitting 
Structure for storing energy in said spring struc 
ture, and control means for opening the ener 
gizing circuit of said motor upon completion of 
the charging of Said spring structure including 
a Solenoid operated switch and a mechanically 
Operated Switch, means for actuating said me 
chanically operated Switch in accordance with 
predetermined charging of said spring struc 
ture, a Switch for controlling said solenoid also 
actuated in accordance with predetermined 
charging of said spring structure, and means op 
eratively connecting said spring structure and 
mechanically operated Switch and the aforesaid 
controlling Switch for causing energization of 
Said motor circuit in accordance with complete 
release of said spring structure. 

12. Operating mechanism for an electric cir 
cuit breaker comprising spring structure for stor 
ing energy, means for releasing said energy for 
effecting closing and opening of Said circuit break 
er respectively, an electric motor coacting with 
power transmitting structure for storing energy 
in said Spring structure, interlocking control 
means for Said motor including a solenoid op 
erated motor SWitch, a Switch for controlling ini 
tial energization of said Solenoid actuated in 
accordance with complete discharge of said spring 
structure, means for opening said switch after 
initial operation of said motor and resetting of 
said spring structure, a Switch operatively con 
nected to said motor arranged to close prior to 
Said opening of Said spring controlled switch 
for maintaining Said solenoid energized, a switch 
operatively connected to said releasing means 
adapted to be closed when said releasing means 
is reset, and means for opening Said motor con 
trolled switch prior to completion of said spring 
charging operation. So that Said Solenoid is con 
trolled by the condition of said releasing means 
Switch. 

13. Operating mechanism for an electric cir 
cuit breaker comprising spring structure for stor 
ing energy, means for releasing said energy for 
effecting closing and opening of Said circuit break 
er respectively, an electric motor coacting with 
power transmitting structure for storing energy 
in said Spring structure, interlocking control 
means for the energizing circuit of Said motor 
including a solenoid operated motor switch, and 
means for controlling energization of said sole 
noid during the Spring charging operation com 
prising a switch actuated in accordance with 
predetermined. charging of said spring structure, 
a switch in series therewith actuated in accord 
ance with the released and reset positions of 
said spring structure respectively, closing of said 
switches causing initial operation of said motor, 
means operable upon said initial operation for 
causing resetting of Said spring structure and 
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6 
opening of said spring controlled switch, a switch 
operatively connected to said motor arranged 
momentarily to close for maintaining operation 
of Said motor, a Switch arranged to be closed in 
accordance with the reset position of said re leasing means and means for connecting said last 
named switch in shunt With said motor con 
trolled switch prior to opening thereof so that 
said releasing means switch controls the con 

10 tinued energization of said motor. 
14. Operating mechanism for an electric cir 

cuit breaker comprising spring structure for stor 
ing energy, means for releasing said energy for 
effecting closing and opening of said circuit 
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breaker respectively, an electric motor coacting 
with power transmitting structure for storing 
energy in said spring structure, interlocking con 
trol means for insuring proper sequence of op 
eration of said mechanism comprising a two-way 
switch, means operatively connecting Said two- . 
way switch to said motor so that said switch in 
one position thereof prevents actuation of said 
releasing means to close said circuit breaker when 
said motor is charging said Spring structure, Said 
switch in the other position thereof completing a 
control circuit for energizing said motor during 
the spring charging operation. 
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