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The present invention relates to automatic 
circuit breakers and more particularly to a cir 
cuit breaker and an operating mechanism there 
for in which energy storing spring means under 
electrical control are adapted to operate the cir 
cuit breaker in an entirely automatic manner 
to effect a limited number of reclosing opera 
tions in the event of a continuing abnormal con 
dition upon the circuit controlled by the circuit 
breaker. 
An object of the invention is to provide a new 

and novel actuating and controlling mechanism 
for an automatic circuit breaker in which the 
Opening and reclosing operations of the circuit 
breaker are accomplished by energy storing 
Spring means under the control of electrical 
means that is responsive to conditions upon the 
circuit in which the circuit breaker is connected. 
Another object of the invention is to provide 

a new and novel form of spring operating means 
for an automatic circuit breaker in which a pre 
determined amount of operating energy is suc 
cessively stored in and exhausted from a single 
Spring means as the circuit breaker is operated 
through a plurality of successive reclosing op- : 
erations. 
A further object of the invention is to provide 

a new and novel operating mechanism for an 
automatic reclosing circuit breaker in which 
Spling means is relied upon to effect an imme 
diate reclosing of the circuit breaker upon the 
occurrence of an abnormal condition upon the 
circuit controlled by the circuit breaker and 
Which Will permit an immediate reopening of 
the circuit breaker in the event that the abnor- : 
mal circuit condition continues to exist upon the 
line at the time of said immediate reclosing op 
eration of the circuit breaker. 
The use of an automatic circuit breaker in a 

high potential circuit to protect other apparatus 
connected thereto against Overload or current 
Surges in the high potential circuit is now com 
mon practice. In the majority of cases these 
automatic circuit breakers are located at remote 
points and are, therefore, provided with means 
that will operate automatically to reclose the 
circuit breaker after an opening thereof due to 
an abnormal condition upon the power circuit. 
This obviates the necessity for a manual reclos 
ing of the circuit breaker and where the abnor 
mal current condition is of short duration, it 
serves to re-establish the circuit With a mini 
mum loss of time. Various devices and arrange 
ments have been proposed in the past for ef 
fecting this automatic operation of a circuit 
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breaker. In some instances Spring means have 
been relied upon entirely for effecting the re 
closing operations, and in other cases motors 
have been used for this purpose. The spring 
type of operating means has been found partic 
ularly suitable Where there is no Source of elec 
trical power, such as a battery, for operating 
the reclosing mechanism. While the motor type 
of operating mechanism has been found to be 
reliable when used with an auxiliary Source of 
power, it has also been found that this type of 
operating mechanism is not as responsive and 
quick in action as is the Spring type of operating 
mechanism. It is, therefore, a further object 
of the present invention to provide an operating 
mechanism in which the reliability of the motor 
controlled type of mechanism is combined with 
spring means to produce a mechanism having 
the quick acting characteristics of the Spring 
type of operating mechanism. 
Other objects and advantages of the invention 

will be in part evident to those skilled in the 
art and in part pointed out hereinafter in con 
nection with the accompanying drawings, where 
in there is shown by Way of illustration and not 
of limitation preferred embodiments of the inven 
tion. 
In the drawings, wherein like numerals refer 

to like parts throughout the Several views; 
Figure 1 is a fragmentary side elevation par 

tially in section showing an operating mecha 
nism constructed in accordance with one emi 
bodiment of the invention and as connected to 
a high potential circuit breaker, 

Figure 2 is an end view partially in Section 
taken along line II-II of Figure 1 looking in 
direction of arrows, 

Figure 3 is a fragmentary plan view of the 
operating mechanism illustrated in Figure 1, 

Figure 4 is an end elevation of the operating 
mechanism illustrated in Figure i with the elec 
tric motor mechanism omitted, 

Figure 5 is a side elevation. With parts in Sec 
tion of the device as illustrated in Figure 4, 

Figures 6 and 7 are fragmentary detailed views 
showing respectively the positions of the mech 
anism when the circuit breaker is in its circuit 
closed and opened positions, 

Figure 8 is a perspective diagram showing the 
mechanical and electrical control features of the 
present invention, 

Figure 9 is a fragmentary detailed view show 
ing the position of the timer mechanism illus 
trated in Figure 8 when the circuit breaker is 
in its normal circuit closed position, and 



2. 
Figure 10 is a fragmentary detailed view show 

ing the condition of the timer mechanism after 
it has operated to control a predetermined num 
ber of reclosing operations of the circuit breaker. 

In Figure 1 of the drawings, the operating 
mechanism contemplated by the present inven 
tion is shown as constructed as a separate unit 
that can be mounted externally of and connected 
to the operating shaft of a circuit breaker of 
conventional design, and While the invention is 
here illustrated as a separate unit, it is to be un 
derstood that the operating mechanism may be 
embodied in the circuit breaker structure as an 
integral part thereof. In the present instance 
the circuit breaker is ShoWn, as enclosed in a 
housing having a cover through which ter 
minal bushings 2 extend. As is more clearly ill 
lustrated in Figure 2 of the drawings, the termi 
nal bushings 2 of the circuit breaker carry main 
contacts f3 between which a bridging conductor 
14 is adapted to extend when the circuit breaker 
is in itS. circuit closed position. In addition to 
the main contacts 3, the terminal bushings 2 
also support arc extinguishing contacts which 
are enclosed in arc expulsion chambers 5. The 
arcing contacts in the chambers being adapt 
ed to cooperate with arcing contacts 6 that are 
carried by a suitable contact carrying member f7. 
The contact - carrying member is slidably 
mounted at its opposite ends by means of ver- : 
tically extending bearing forming members f8 
that slide vertically upon cooperating guide rods 
9. With this arrangement the contact carrying 
member 7, the bridging conductor and the 
contacts 3 carried thereby may be moved up 3 
and down with respect to the main contacts 3 
and the arcing contacts Within the expulsion 
chambers 5. The main contact bridging con 
ductor 4 and the arcing contacts 6 are shown 
in their lowermost position by dot and dash lines : 
in this figure of the drawings. In order to effect 
this up and down movement of the contact car 
rying member 7, this member is connected at 
its ends by means of links 20 to lever arms 2 
which are arranged at the ends of an operating 
shaft 22. In addition to the links 20 the movable 
Contact carrying member 7 is also responsive to 
a down Ward biasing means in the form of com 
pression springs 23 which surround each of the 
guide rods 9 and are positioned between the up 
per ends of the bearing forming members 3 and 
a Stationary abutment carried by the circuit 
breaker housing. In connection with the above 
described circuit breaker, it should be pointed out 
that the nature and construction of the circuit 
interrupting and establishing elements of the cir 
cuit breaker may take many forms, the only re 
quirement being that the movable circuit con 
trolling element thereof be normally biased to 
an Open circuit position and operable into a cir 
Cuit closed position by a lever means where it 
may be latched, as Will hereinafter appear. 
NOW, referring back to Figure of the draw 

ings, it will be noted that the invention, and 
more particularly the circuit breaker reclosing 
mechanism thereof, comprises elements that are 
mounted in a separate housing 24 which is lo 
cated at one end of the circuit breaker enclosing 
housing 0 where it may be connected to the op 
erating shaft 22 of the circuit breaker, as will 
hereinafter appear. Before going into the de 
tails of the reclosing mechanism here illustrated, 
it will be noted that the housing 24 has a verti 
cal partition 25 on one side of which there is 
mounted a relatively strong compression spring 
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26 that operates through a connecting rod 27 
which is eccentrically connected to a crank arm 
28 that is pivotally journaled upon the back Wall 
of the housing 23. At the other side of and 
mounted upon the partition 25 there is also 
shown an electric motor 29 which operates 
through a suitable reduction gearing 35 to turn 
a radially extending lever arm 3 that is adapted 
to engage the crank arm 28 and move it against 
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the action of the compression spring 26 and into 
its upper position, as here illustrated. A remov 
able crank 32 is also here shown by means of 
which the mechanism may be operated manually, 
as in an emergency or during assembly and re 
pair operations. For the purpose of indicating 
the condition of the circuit breaker contacts 
there is also provided an extending shaft 33 that 
carries an indicating plate 34 which is visible 
through a window 35 in the front of the housing 
24. 

Reference is now made to Figures 3, 4 and 5 of 
the drawings for a more detailed description of 
the operating mechanism. From an inspection 
Of Figure 3 it will be noted that the operating 
mechanism here chosen for the purpose of illus 
trating the invention contemplates a short stub 
Shaft 36 which has a squared or spline forming 
recess 37 into which a correspondingly formed 
end of the circuit breaker operating shaft 22 is 
adapted to be extended. At its inner end the 
Stub shaft 36 is also shown as carrying a radially 
extending operating lever means 38 and an op 
positely disposed latch controlling cam 39 which 
has a latching abutment 49. The stub shaft 36 
also carries a radially extending toggle resetting 
member 4 . It will also be noted that the ex 
tending shaft 33 which carries the indicating 
plate 34 is also connected to the stub shaft 36. 
This figure of the drawings also shows the piv 
Otally mounted crank arm 28 as journaled with 
in an elongated bearing 42 which is carried by 
the back wall of the housing 24. At its outer 
end and On one side thereof the pivotally mount 
ed Crank arm 28 is shown as having a roller 43 
Which is adapted to engage the operating lever 
38 carried by the stub shaft 36. At its other side 
the pivotally mounted crank arm 28 is shown as 
having an eccentric shaft 44 with which an off 
Set coupling member 45 connects. This provides 
an eccentric point of attachment for the con 
necting rod 21 which is placed under tension by 
means of the compression spring 26, as has been 
hereinbefore pointed out. In addition to form 
ing a connection for the offset coupling member 
45, the eccentric shaft 44 also carries a roller 6 
which is adapted to be engaged by the radially 
extending lever arm 3, which is rotated through 
the reduction gearing 30 by means of the elec 
tric motor 29. In these figures of the drawings 
the radially extending lever arm 3 is shown as 
keyed upon a shaft 47 which extends from the 
reduction gearing 30. As is more clearly illus 
trated in Figures 4 and 5 of the drawings, the 
Compression Spring 26 engages an abutment 48 
at its upper end and at its lower end it is carried 
by a Spring Seat 9. The spring seat A9 is here 
shown as held in an operative position with re 
Spect to the Spring 26 by means of nuts 50 which 
are adjustable upon the end of the connecting 
rod 27. The Spring seat 49 is also shown as se 
Cured between the ends of spaced links 5 which 
are pivotally Secured at their other ends upon 
suitable Supports 52 carried by the housing 24. 
Cooperating with the Spaced links 5 to cushion 
the action of the compression spring 26 when it 
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operates to rotate the pivotally mounted crank 
arm 28 in its circuit reclosing direction, the 
spaced links 5 are provided with a connecting 
Web which is arranged to engage a stop means 53 
carried by a rod 54. The upper end of the rod 54 
is shown as extending through and as suspended 
upon a compression spring 55 which is mounted 
upon a Stationary support 56 formed within the 
housing 24. In addition to the compression 
Spring 55 this cushioning means also in 
cludes a second but lighter compression Spring 
57 which is secured to the underside of the sta 
tionary support 55 where it will be engaged at 
its lower end by the links 5 when the compres 
sion Spring 26 is in its compressed position, as 
shown in this figure of the drawings. 
As is more clearly illustrated in Figures 6 and 

7 of the drawings, the latch controlling cam 39 
cooperates with a latching member 58 which is 
pivotally mounted upon a shaft 59. At its upper 
end the latching member 58 connects with Spring 
means 60 that serves to bias it in an operative 
direction with respect to the latch controlling 
cam 39, and at its lower end the latching mem 
ber 58 is adapted to move into latching relation 
with the latching abutment 4 carried by the 
latch controlling cam 39, as is illustrated in Fig 
ure 6 of the drawings, to thus latch the circuit 
controlling contacts of the circuit breaker in 
their circuit closed position, Associated with the 
latching member 58 the shaft, 59 also carries 
a tripping lever 6 which is biased into an in 
operative position by means of a spring 62. At 
its lower end the tripping lever 6 is shown as 
positioned in the path of an extending pin 63 
that is carried by a floating link 64, the position 
of Which is controlled by a collapsible toggle 
mechanism 65 that is responsive to an electro 
magnetic tripping device 66. The floating link 
64 is also responsive to a pair of relatively strong 
er Springs 67 which are placed under tension 
when the toggle mechanism 65 is extended, as ill 
lustrated in these figures of the drawings. AS 
here shown, the floating link 64 is mounted at 
one end upon the electromagnetic tripping de 
vice 66 by means of a link 68 and at its other or 
outer end it is Supported upon a pivotally mount 
ed irregular link 69 which is provided with an 
extension 70. This extension 70 upon the link 
69 is adapted to cooperate with the toggle re 
setting member 4 carried by the stub shaft 36, 
as illustrated in Figure 7, to effect a resetting of 
the toggle mechanism 65 when the circuit breaker 
contacts are moved to their circuit opened posi 
tion. While the electromagnetic tripping de 
vice 66 is here shown as of a rather complicated 
construction, it will be understood that this de 
vice may be of any suitable type and may con 
sist of a single coil having a movable armature 
which will operate when the coil is energized to 
collapse the toggle mechanism 65. When the 
latching member 58 is in its operative position 
with respect to the latching abutment 40 upon 
the latch controlling cam 39, it will Operate to 
retain the circuit breaker contacts in their cir 
cuit closed position. Under these conditions the 
latching member 58 will be held against acciden 
tal displacement by means of a safety latch 
forming member 7 which is pivotally mounted 
upon a support 72 where it can be moved into 
and out of interfering relation with the upWard 
ly extending end of the latching member 58. 
The safety latch forming member 7 is biased into 
its operative position by means of a bowed leaf 
spring 73. At its outer latch engaging end, the 
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3. 
safety latch forming member 7 carries an over 
hanging extension 74 that is adapted to be en 
gaged by the upper end of the latch tripping 
lever 6 when the latch tripping lever 6 is ro 
tated by the pin 63 carried by the link 64, as 
When the toggle mechanism 65 is collapsed due to 
an abnormal condition upon the circuit being 
controlled by the circuit breaker. This engage 
ment of the latch tripping member 6 with the 
Overhanging extension 4 will serve to lift the 
safety latch forming member and thus per 
mit the latch tripping lever 6 to engage an 
extending finger 75 carried by the latching mem 
ber 58 and move the latter member into its un 
latched position with respect to the abutment 
40, as shown in Figure 7 of the drawings. As 
Soon as the latching member 52 is thus moved 
out of latching relation with the abutment 40 
upon the latch controlling cam 39, the operating 
Springs 23 of the circuit breaker will become 
operative to move the contact carrying member 

downwardly to open the power circuit. At 
the same time the circuit breaker operating shaft 
22 Will be rotated in a circuit opening direction. 
This will cause the stub shaft 36 of the operating 
mechanism to rotate in unison therewith and as 
a result the circuit breaker operating lever arm 
38 will be moved upwardly and into the position 
illustrated in this latter figure of the drawings. 
At the same time the toggle resetting member 
4 which is also carried by the stub shaft 3S will 
engage the extension 70 upon the irregular link 
69 and move the foating link 64 to reset the 
toggle mechanism 65. If the abnormal condi 
tion upon the power circuit is renoved by this 
opening of the circuit breaker, the toggle mech 
anism 65 Will remain in its extended position 
and thus the latching member 58 will be free to 
engage the abutment 49 carried by the cam 39 
upon the next reclosing operation of the circuit 
breaker. However, if the abnormal condition 
upon the controlled circuit is not removed, the 
toggle mechanism 65 will be collapsed immediate 
ly upon a closing of the circuit breaker contacts 
and as a result the circuit breaker operating 
Springs 23 will again operate to immediately re 
open the circuit breaker. 
The operation of the circlit breaker and the 

reclosing mechanism, through an initial circuit 
opening Operation and a series of reclosing oper 
ations, will now be described in connection with 
Figure 8 of the drawings. As illustrated in this 
figure of the drawings, in addition to the ele 
ments above described, the invention also Con 
templates a simple electrical control circuit Which 
employs a suitable timing device, designated gen 
erally by the numeral 76, for periodically timing 
and controlling the reclosing operations of the 
circuit breaker and also a circuit controlling re 
lay 77, together with interlocking circuit form 
ing contacts 80 which are responsive to the posi 
tion of the main circuit breaker contacts and a, 
circuit controlling switch 8 which is controlled 
by the position of the Spring Operated crank 
arm. 28. 
The tinning device 76 may be of any suitable 

construction and is preferably one of the Spring 
operated type which will operate for a predeter 
mined interval of time after once being set in 
operaticn. In connection with the timing device 
here illustrated, it may be pointed out that the 
Spring, not shown, of the timing device 76 is 
maintained in a Wound condition through a slip 
ping or friction drive connection with the motor 
operated shaft 47 of the reclosing mechanism. 



4. 
However, it will be. understood that this timing 
device may be Wound in any other suitable man 
ner; for example, by hand at the time the mech 
anism is reset after a series of reclosing opera 
tions. In the drawings, the timing device T6 
is shown as having a disc 82 having a notch 
83 into which opposed cooperating latches 84 
and 85 are adapted to engage. The positions 
of the latches 84 and 85 are shown as controlled 
by a lever 86 which is connected through a link 
87 to a crank arm 88 carried by the stub shaft 
36. Associated With the disc 82 there is also a 
Series of adjustable Superimposed Smaller discs 
89, each of which carries an extending cam-like 
extension 90 that is adapted to cooperate with 
a pivotally mounted lever 9 that controls a cir 
cuit forming contact 92 which is also included 
in the electrical control circuit of the reclosing 
mechanism. In this diagram, the contacts 3 
and 4 of the circuit breaker are shown as in 
terposed in a main power circuit Which is rep 
resented by the conductors 93 and 94. A current 
transformer '95 is shown as associated with the 
conductor 93 and as connected to the toggle col 
lapsing trip coil 66 by means of conductors 96 
and 97. With this arrangement, it will be un 
derstood that upon the occurrence of an abnor 
mal current condition upon the power conductor 
93, the trip coil 66 will be energized to collapse 
the toggle 65 of the reclosing mechanism, as is 
well understood in the art. As a further re 
quirement, this figure of the drawings also shows 
a positive bus 98 and a negative bus 99 as a 
local source of low Voltage power for the electric 
motor 29 and the relay 77. 
In describing the operation of the circuit 

breaker it will be assumed that the circuit 
breaker and its operating mechanism have just 
responded to the occurrence of an abnormal con 
dition upon the main power line in which the 
circuit breaker is connected and that the various 
parts of the mechanism are in the positions which 
they will assume with respect to each other at 
the instant the circuit breaker contacts 3 and 
it have reached their full circuit open position. 
It will also be assumed that by this opening of 
the circuit breaker the fault has been removed 
and that the toggle mechanism 65 Will remain 
in its reset or extended position, as here illus 
trated. Under these conditions the opening of 
the main circuit breaker contacts 3 and 4 will 
cause the interlocking circuit forming contact 
80 to establish a circuit from the positive power 
supply bus 98 through the operating coil of the 
relay 77, a conductor fa) to a conductor 2 and 
through a conductor 03 to the circuit forming 
contact 92 of the timing device 76 and then 
back to the negative power supply bus 99 through 
conductors 04 and 95. The completion of this 
circuit will cause the circuit controlling relay 77 
to complete a circuit for the electric motor 29 
through its contact 6 and conductors and 
i88 which connect respectively with the positive 
and negative current supply busses 98 and 99. 
When this circuit is completed, the electric motor 
29 will operate to rotate the shaft 47 and thus 
turn the lever arm 3 through the necessary 
angle to move the crank arm 28 to its overcenter 
position with respect to the action of the oper 
ating spring 26. As soon as the Operating Spring 
passes this overcenter position, the roller 43 car 
ried by the crank arm 28 will be brought into 
engagement with the operating lever 38 upon the 
stub shaft 36 of the operating mechanism and 
as a result the main circuit controlling contacts 
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2,269,604 
f3 and 4 of the circuit breaker will be moved 
into their circuit closed position by the operating 
spring 26. - - 

At this point it should be explained that the 
operation of the timing device 76 is such that 
upon an initial opening of the circuit breaker its 
circuit forming contact 92 will remain in its 
closed circuit position during the period required 
for the notor 29 to rotate the crank arm 28 
through the short arc required to move the crank 
arm 28 to its overcenter position. This will serve 
to maintain the control circuit of the motor 29 
until the spring 26 has become operative, at 
which time the circuit forming contact 92 of 
the timing device 76 will move to its open posi 
tion. Simultaneously with or slightly in advance 
of the opening of the circuit forming contact 92, 
the circuit controlling switch 8 will move to its 
closed circuit position and establish a holding cir 
cuit which will maintain the control relay 77 in 
its energized condition and thus the motor 29 
will continue to rotate independently of the tim 
ing device 76 until the circuit controlling switch 
8i is again opened. The motor control circuit 
established by the closing of the controlling 
Switch 8 may be traced from the positive bus 
98 through the operating coil of the relay T1, 
along the conductor 00, a conductor 09 to the 
switch 8 and back through the conductor f05 
to the negative bus 99. With this circuit it will 
be seen that immediately upon a return of the 
crank arm 28 into the position illustrated in the 
drawings, the control SWitch 8 Will be opened 
and as a result the relay 77 will be deenergized. 
This will open the power circuit of the motor 29 
and as a result the motor will stop and hold 
the crank arm 28 in the position shown in this 
figure of the drawings. As is here shown, the 
controlling switch 8 is arranged to be operated 
by a pivotally mounted lever 0 which carries 
a roller that rides upon a roller supporting 
surface 12 provided at the outer end of the 
pivotally mounted crank arm. 28. 
The above describes the operation of the vari 

ous elements of the reclosing mechanism and 
the circuits which are established to provide for 
an immediate reclosing of the circuit breaker 
after an opening thereof due to an abnormal 
condition upon the power line. Now, should it 
happen that the abnormal condition has not been 
removed by the initial opening of the circuit 
breaker, as has been assumed, it Will be under 
stood that immediately upon a closing of the cir 
cuit breaker contacts 3 and 4 the coil of the 
electromagnetic tripping device 66 will be again 
energized and as a result the toggle mechanism 
65 Will be tripped into its collapsed condition. 
This will move the tripping lever 6 into its latch 
tripping position and move the latching member 
58 out of engagement With the latching abut 
ment 40 of the latch controlling cam 39 and 
as a result the Springs 23 of the circuit breaker 
will operate to immediately move the circuit 
breaker bridging member 4 out of circuit es 
tablishing relation With the contacts 3 of the 
circuit breaker. At the same time the tinning 
device 76 will continue to Operate and When the 
next succeeding cam-like extension 90, upon one 
or the other of the Smaller superimposed discs 
89, comes into engagement with the pivotally 
mounted lever 9, the circuit forming contact 92 
Will be moved into its circuit closed position and 
reestablish the circuit above described. Should 
it happen, upon this second reclosing of the cir 
cuit breaker, that the abnormal condition still 
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exists, the above reclosing operation will be re 
peated for the third and last time. As illustrat 
ed, the timing device 6 is provided with three 
(3) cam-like eXtensions and as a result it will op 
erate to provide for one (1) immediate and two 
(2) delayed reclosings, as above described, after 
which the disc 82 will be locked against furthel 
counter-clockwise movement by the latch 88, as 
illustrated in Figure 10 of the drawings. In con 
nection with the latching operation of the latch 
84, it will be noted that this will occur when the 
circuit breaker operating mechanism is in a po 
sition corresponding to the circuit open condi 
tion of the circuit breaker contacts 3 and 4. 
After the circuit breaker has been thus operated 
through a series of three (3) Such reclosings, as 
would occur in the advent of a permanent ab 
normal condition upon the power line, it will be 
necessary for an operator to manually reclose 
the circuit breaker, it being understood of course 
that this manual reclosing of the circuit breakei 
will not be undertaken until it has been ascer 
tained that the abnormal condition has been re 
moved from the main power line. When the cir 
cuit breaker is thus manually reclosed, the latch 
84 of the timing device S Will be moved into its 
disc releasing position and the disc 82 of the tim 
ing device 76 will be permitted to move through 
a short arc where the latch 85 will become Op 
erative to stop the disc 82 of the timing device 
76 in its initial position with the circuit breaker 
in its circuit closed position. At this point the 
circuit forming contact 92 of the timing device 
T6 will be in its circuit closed position where, 
upon the next reopening of the circuit breakel, : 
as in the event of an abnormal circuit condition 
upon the power line, the lever 86 will become op 
erative to move the latch 85 of the timing de 
vice 76 into its inoperative position, as illustrated 
in Figure 8 of the drawings, 
the timing device 76 to again become operative to 
repeat the hereinbefore described reclosing op 
erations of the circuit breaker. - 
At this point the question may be raised as to 

What is the operation of the timing device 3 
in the event that the circuit breaker remains in 
its circuit closed position after a first, second or 
third reclosing operation. On this point it may 
be explained, assuming that the circuit breaker 
remains in its circuit closed position upon one 
of the reclosing operations, that the disc 82 of 
the timing device 76 will continue to rotate in a 
counterclockwise direction and operate the cir 
cuit forming contact 92 until the disc 82 is stopped 
by the latch 85 in the position in which it is shown 
in Figure 9 of the drawings. During this con 
tinued operation of the timing device 76, it will 
be understood that the operation of the circuit 
forming contact 92 thereof Will have no effect 
upon the control circuit of the relay 77, as the 
interlocking circuit forming contact 89 will be 
in its circuit open position. It is important here 
to also note that after the timing device T6 has 
Operated as above and the parts thereof have 
aSSumed positions illustrated in Figure 9 of the 
drawings, the timing device 76 will then be in a 
position to provide for a complete cycle of an 
immediate and two (2) subsequent reclosings of 
the circuit breaker without requiring any main 
ual attention, such as has been hereinbefore re 
ferred to as requisite when the timing device has 
been permitted to run down through a series of 
reclosing Operations which have not resulted in 
eliminating the abnormal condition upon the 
power line. 
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While I have, tor the sake of clearness and in 

order to disclose the invention. So that the same 
can be readily understood, described and illus 
trated specific devices and arrangements, I desire 
to have it understocd that this invention is not 
limited to the Specific means disclosed, but may 
be embodied in other ways that will suggest them 
selves to persons skilled in the art. It is be 
lieved that this invention is new and it is de 
sired to claim it so that all such changes as 
come Within the scope of the appended claims 
are to be considered as part of this invention. 

Having thus described my invention, what I 
claim and desire to secure by Letters Patent is: 

1. In an automatic circuit breaker of the re 
closing type having circuit controlling contacts 
normally biased to an open circuit position, the 
combination of an operating lever arm adapted 
to move said circuit controlling contacts against 
the action of said bias and into a circuit closed 
position, a pivotally mounted crank arm disposed 
in Spaced relation. With said lever arm having 
means at the end thereof adapted to operatively 
engage said lever arm, a radially operating spring 
means connected eccentrically to the pivotal axis 
of said crank arm adapted when in an overcenter 
position. With respect to the axis of said crank 
arm to exert an Operating force upon said Crank 
arm and cause the means carried thereby to en 
gage and move said operating lever arm through 
an arc Sufficient to effect a movement of the cir 
cuit controlling contacts of the circuit breaker 
into their circuit closed position, a motor oper 
ated means freely engaging said pivotally mount 
ed crank arm adapted to rotate said crank arm 
about its pivotal axis and against the action of 
said radially operating Spring means, means for 
stopping Said motor Operated means When said 
pivotally mounted crank arm reaches a point 
approaching an overcenter position with respect 
to the effective operating center of Said radially 
operating Spring means and Where said radially 
Operating spring means Will be held in an energy 
storing position, and means operative upon move 
ment of the circuit controlling contacts of the 
circuit breaker to their open circuit position for 
rendering said last means inoperative, whereby 
said motor operated means Will operate to move 
said crank arm through said overcenter position 
where said radially operating spring means will 
cause the means at the end of Said Crank arm to 
engage said operating lever arm and effect a 
quick movement of said circuit controlling con 
tacts into their circuit closed position independ 
ently of said motor operated means. 

2. In an automatic circuit breaker of the re 
closing type, the combination of an operating le 
wer arm adapted to move the circuit controlling 
contacts of a circuit breaker into a circuit closed 
position, a pivotally mounted crank arm disposed 
in spaced relation with said lever arm having 
means at the end thereof adapted to operatively 
engage and operate Said lever arm, an overcen 
ter Spring means connected eccentrically to the 
pivotal axis of Said crank arm adapted when in 
an overcenter position with respect to the axis of 
Said crank arm to exert an Operating force upon 
said crank arm and cause the means carried 
thereby to engage and move Said lever arm 
through an arc Sufficient to effect an operation 
of the circuit controlling contacts into their cir 
cuit closed position, a motor operated lever 
means engaging said pivotally mounted crank 
arm adapted to rotate said crank arm about its 
pivotal axis and against the action of said over 
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center spring means, means adapted to stop said 
motor operated lever means when said pivot 
ally-mounted crank arm reaches a point ap 
proaching an overcenter position with respect 
to the effective Operating center of said overcen 
ter Spring means, whereby said spring means 
will be held in an energy storing position, and 
means responsive to an opening of the circuit 
breaker contacts adapted to start said motor op 
erated means, whereby upon an opening of the 
circuit breaker due to an abnormal circuit Con 
dition said overcenter spring means will become 
operative to reclose the circuit breaker independ 
ently of said motor operated lever means after 
said crank arm is rotated by said motor operat 
ed lever means to its overcenter position. 

3. In an automatic circuit breaker of the re 
closing type, the combination of an operating 
lever arm adapted to move the circuit controlling 
contacts of a circuit breaker into a circuit closed 
position, a latching means for retaining said 
circuit breaker contacts in a circuit closed po 
sition, a pivotally mounted crank arm disposed in 
spaced relation with said lever arm having 
means at the end thereof adapted to operatively 
engage and move said lever arm into latched re 
lation with said latching means, a radially oper 
atting. Spring means connected eccentrically to 
the pivotal axis of said crank arm adapted when 
in...an overcenter position with respect to the axis 
of said crank arm to exert an operating force 
upon said crank arm and cause the means car 
ried thereby to engage and move said lever arm 
through an arc sufficient to effect a latching of 
the circuit controlling contacts of the circuit 
breaker in their circuit closed position, a motor 
operated lever means engaging said pivotally 
mounted crank arm adapted to rotate said crank 
arm about its pivotal axis and against the action 
of Said radially operating. Spring means, means 
for stopping said motor operated lever means 
when said pivotally mounted crank arm reaches 
a point approaching an overcenter position with 
respect to the effective operating center of Said 
radially operating Spring means, whereby Said 
radially operating spring means will be held in 
an energy storing position by said motor operated 
lever means, and means responsive to an Open 
ing of said circuit breaker adapted to render said 
last means inoperative, whereby upon an opening : 
of the circuit breaker due to an abnormal con 
dition said motor operated lever means will ro 
tate said pivotally mounted crank arm to its 
overcenter position where said radially operat 
ing spring means will operate independently of 
said motor operated lever means to effect a re 
closing of the circuit breaker contacts. 

4. In an automatic circuit breaker of the re 
closing type, the combination of circuit con 
trolling contacts normally biased to an open cir 
cuit position, lever means movable through a 
short arc for operating said circuit controlling 
contacts into their closed circuit position, a latch 
for holding said lever means in a position to re 
tain said circuit controlling contacts in a circuit 
closed position, a second lever means movable in 
an arc interSecting the arc of movement of Said 
first lever means adapted When in engagement 
with said first lever means to operate same 
through its circuit, contact closing arc and into 
latched relation with said latching means, a 
spring means connected eccentrically to Said Sec 
ond lever means operative When in an Over 
center position to apply an operating force to 
said second lever means sufficient to overcome 

5 

O 

5 

5 

(3) 

5 

2,269,604 
the circuit contact biasing means and close the 
circuit controlling contacts, means for rotating 
said second lever means into a position where 
said spring means will be held in an energy Stor 
ing condition, and means operative upon an 
opening of said circuit controlling contacts 
adapted to cause said last means to impart a fur 
ther rotation of said second lever means through 
an overcenter position with respect to said spring 
means, whereby said spring means will operate 
independently of said last means and move said 
second lever means into cooperating relation 
with said first lever means and effect a quick 
acting reclosure of the circuit controlling con 
tacts. 

5. In an automatic circuit breaker of the 1re 
closing type, the combination of circuit control 
ling contacts normally biased to an open circuit 
position, lever means movable through a short 
arc for operating said circuit controlling contacts 
into their closed circuit position against the ac 
tion of the biasing means, a latch for holding 
said lever means in a position to retain said cir 
cuit controlling contacts in a circuit closed posi 
tion, lever engaging means movable in an arc 
intersecting the arc of movement of said lever 
means adapted when in engagement with said 
lever means to operate Said lever means through 
a circuit contact closing arc and into latched re 
lation with said latching means, a spring means 
for operating said lever engaging means and 
supplying an operating force sufficient to over 
come the circuit breaker biasing means and close 
the circuit controlling contacts, means for posi 

3 tioning said spring means where it will be held 
in an energy storing condition, and means oper 
ative upon an opening of said circuit control 
ling contacts adapted to move said Spring means 
into a position where it will become operative to 
move said lever engaging means into cooperat 
ing relation with said lever means and effect a 
reclosing of the circuit controlling contacts. 

6. In an automatic circuit breaker of the re 
closing type having circuit controlling contacts, 
the combination of an operating lever arm 
adapted to move said circuit controlling contacts 
into a circuit closed position, a pivotally mounted 
Crank arm disposed in spaced relation with said 
lever arm having means at the end thereof 
adapted to operatively engage said lever arm, a 
radially operating Spring means connected ec 
centrically to the pivotal axis of said crank arm 
adapted when in an overcenter position with re 
Spect to the axis of said crank arm to exert an 
operating force upon said crank arm and cause 
the means carried thereby to engage and move 
Said lever arm through an arc Sufficient to effect 
a movement of the circuit controlling contacts 
of the circuit breaker into their circuit closed 
position, a motor operated lever means engage 
able with said pivotally mounted crank arm 
adapted to rotate said crank arm about its piv 
otal axis and against the action of said radially 
Operating Spring means, a means for stopping 
said motor operated lever means when said piv 
otally mounted Crank arm reaches a point ap 
proaching an overcenter position with respect to 
the effective operating center of said radially op 
erating Spring means, whereby said radially op 
erating Spring means Will be held in an energy 
storing position by said motor operated lever 
means, a Second means responsive to an open 
ing of Said circuit breaker contacts adapted to 
render Said first means inoperative, whereby 
upon an opening of the circuit breaker contacts 
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said motor operated lever means will rotate said 
pivotally mounted crank arm through its Over 
center position where said radially operating 
spring means Will operate independently of said 
motor operated lever means to effect a reclosing 
of the circuit breaker contacts. 

7. In an automatic circuit breaker of the re 
closing type having circuit controlling contacts, 
the combination of an operating lever arm 
adapted to move said circuit controlling contacts 
into a circuit closed position, a pivotally mount 
ed crank arm disposed in radially spaced rela 
tion with said lever arm having means at the 
end thereof adapted to operatively engage Said 
lever arm, a radially operating spring means 
connected eccentrically to the pivotal axis of said 
crank arm adapted when in an overcenter posi 
tion with respect to the axis of said crank arm 
to exert an operating force upon said crank arm 
and cause the means carried thereby to engage 
and move said lever arm through an arc suffi 
cient to effect a movement of the circuit con 
trolling contacts of the circuit breaker into their 
circuit closed position, a motor operated lever 
means engaging said pivotally mounted crank 
arm adapted to rotate said crank arm about its 
pivotal axis and against the action of said radi 
ally operating spring means through a predeter 
mined arc to store energy in said spring means, 
and means responsive to an opening of said cir 
cuit breaker adapted to cause said motor oper 
ated lever means to rotate through a predeter 
mined additional arc, whereby upon an opening 
of the circuit breaker contacts said motor oper 
ated lever means will rotate said pivotally 
mounted crank arm through its overcenter posi 
tion where said radially operating spring means 
Will operate independently of said motor oper 
ated lever means to effect a quick reclosing of 
the circuit breaker contacts. 

8. In an automatic circuit breaker of the re 
closing type, the combination of circuit con 
trolling contacts normally biased to a circuit 
open position, an operating shaft having a radi 
ally extending lever means for moving said con 
tacts into their circuit closed position, a second 
shaft disposed parallel with said first shaft hav 
ing a radially extending lever means movable 
through an arc intersecting the arc of movement 
of the lever means upon said operating shaft and 
engaging said first lever means during said arc 
of movement, Spring means for rotating said Sec 
Ond shaft through said arc of movement, means 
for placing said spring mears under an energy 
Storing stress and holding Said spring means in 
said condition. When the circuit controlling con 
tacts are in a circuit closed position, and means 
responsive to an opening of the circuit control 
ling contacts adapted to release Said spring means 
and render it operative to rotate said second 
shaft and move the radially extending lever 
means carried thereby into engagement with the 
radially extending lever means upon said oper 
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ating shaft and effect a quick reclosing of the 
circuit controlling contacts. 

9. In a reclosing mechanism for a circuit 
breaker of the character described, the combina 
tion of a circuit breaker operating shaft adapted 
to turn through an arc Sufficient to operate the 
circuit breaker, a crank arm pivotally mounted 
in Spaced relation and upon an axis extending 
parallel to said operating shaft, a Spring means 
disposed radially to the axis of Said Crank arm 
and connected to the outer end thereof, a shaft 
disposed substantially coaxial to the axis of said 
crank arm, lever means carried by said shaft 
and engageable with said crank arm through a 
predetermined arc of its rotation, a motor for 
intermittently rotating said shaft in a unidirec 
tional manner, whereby Said crank arm will be 
turned first by said lever means through said 
predetermined arc of rotation to store energy in 
said spring means and Subsequently turned 
through a further arc by Said Spring means as it 
gives up said stored energy, a lever arm carried 
by said circuit breaker operating shaft operable 
in a plane parallel to the plane of movement of 
said crank arm, and means carried by said crank 
arm intersecting the arc of movement of said 
lever arm as said crank arm is turned by said 
Spring means, whereby said circuit breaker oper 
atting shaft will be turned by said spring means 
to operate the circuit breaker into its closed cir 
cuit position independently of said motor. 

10. In a reclosing mechanism for a circuit 
breaker of the character described, the combina 
tion of a circuit breaker operating shaft adapted 
to turn through an arc Sufficient to operate the 
circuit breaker, a crank arm pivotally mounted 
in spaced relation and upon an axis extending 
parallel to said operating shaft, a spring means 
disposed radially to the axis of said crank arm 
and connected to the Outer end thereof, a shaft 
disposed substantially coaxial to the axis of said 
crank arm, lever means carried by said shaft and 
engageable with said crank arm, a motor for ro 
tating Said shaft in a unidirectional manner, 

'' whereby said crank arm will be turned first by said 
lever means through a substantially 180° arc of 
rotation to store energy in Said spring means and 
Subsequently turned by said spring means 
through a further arc of substantially 180° as 
Said Spring means gives up Said stored energy, a 
lever arm carried by said circuit breaker operat 
ing shaft operable in a plane parallel to the 
plane of movement of said crank arm, and means 
carried by Said crank arm intersecting the arc 
of movement of Said lever arm as said crank arm 
Operates under the , influence of said spring 
means, whereby said circuit breaker operating 
Shaft will be turned by Said spring means to oper 
ate the circuit breaker into its closed circuit 
position independently of said motor. 
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