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This invention relates to electrical circuit 
breakers for electrical transmission and distribu 
tion systems and more particularly to circuit 
breakers of the type which are automatically op 
erable to open and reclose the circuit. 
An object of the present invention is the pro 

vision of an improved trip-free circuit breaker 
that is automatically operable to quickly inter 
rupt and instantaneously reclose the circuit. 
Another object of the invention is the provision 

Of an improved automatic reclosing trip-free cir 
cuit breaker embodying an operating mechanism 
that is automatically operable to initiate reclos 
ing movement of the breaker at least by the time 
the breaker reaches open position. . . . . . . . 
Another object of the invention is the provision 

of an improved automatic reclosing trip-free cir 
cuit breaker embodying an operating mechanism 
that is automatically operable to initiate reclos 
ing movement of the breaker immediately after 
interruption of the circuit and before the breaker 
reaches full open position. . . . . . . . . . . . . 

Another object of the invention is the pro 
Vision of a circuit breaker having means for in 
terrupting the current flow during the initial 
portion of the opening stroke of the breaker, the 
remaining portion of the stroke serving to pro 
vide a safe gap in the circuit and an improved 
motor operating mechanism connected to the 
breaker through a trip-free connection and auto 
matically operable to initiate reclosing. of the 
breaker immediately after interruption of the 
Current of the circuit and before the breaker 
reaches full open position. . . . . . . . . . . 
Another object of the invention is the provision 

of a circuit breaker having a plurality of current 
interrupting devices connected ...in series and 

O 

5 

20 

25 

30 

a movable contact member which causes opera 
tion of the current interrupting devices to inter 
rupt the current flow during the initial portion 
of the opening stroke of the breaker, and sepa 
rates from the series of current interrupting 
devices during the remainder of the opening 
stroke to provide a safe gap in the circuit, and 
an improved operating mechanism connected to 
the contact member through a trip-free connec 
tion and automatically operable during an open 
ing operation to initiate reclosing of the breaker 
immediately after the current flow is interrupted 
and before the breaker reaches full open posi 
tion. - . . . . . . . . . 

Another object of the invention is the provision 
of an improved automatic reclosing circuit break 
er having a motor operating mechanism includ 
ing an electromagnetically controlled clutch pro 
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viding a trip-free connection between the motor 
and the breaker, said motor and clutch being 
automatically operable to initiate reclosing move 
ment of the breaker after the current flow of the 
circuit is interrupted and at least by the time 
the breaker reaches full open position. 
Another object of the invention is the provision 

of an automatic reclosing circuit breaker as de 
scribed in the preceding paragraph, wherein the 
closing motor is automatically energized upon 
the initiation of a circuit opening operation and 
the clutch is engaged to initiate reclosing of the 
breaker before the breaker reaches full open po 
Sition. 
Another object of the invention is the pro 

vision of an automatic reclosing circuit breaker 
as previously described wherein the electromag 
netically controlled clutch is deenergized in re 
sponse to abnormal conditions in the circuit to 
trip the breaker free of the closing means. 
Another object of the invention is the pro 

vision of an automatic reclosing trip-free cir 
cuit breaker embodying an improved operating 
mechanism that is automatically operable to pro 
duce a plurality of instantaneous reclosing opera 
tions in response to predetermined abnormal cir 
cuit conditions and that is also operable to trip 
the breaker free of the closing means at any 
time in response to predetermined abnormal cir 
cuit conditions. 
Another object of the invention is to provide 

an improved operating means for a circuit break 
er which is operable to cause a plurality of Suc 
cessive reclosing operations each of which re 
closing operations is initiated when the mov 
able contact member of the breaker has reached 
a predetermined position in its opening move 
ment before the movable contact member reaches 
full open position, said operating means embody 
ing tripping means operable at any time in re 
sponse to predetermined circuit conditions to trip 
the breaker free of the closing means. 
Another object of the invention is to provide 

an improved circuit breaker having a control sys 
ten which will effect a series of substantially in 
stantaneous reclosing operations in response to 
abnormal circuit conditions each of which reclos 
ing operations is initiated when the movable 
contact member of the breaker has reached a 
predetermined position in its opening movement, 
the control system being so arranged as to auto 
matically cause a plurality of time delay reclos 
ing operations following the series of instantane 
ous reclosures if the breaker fails to remain closed 
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for a predetermined time following the series of 
instantaneous recloSures. 
Another object is to provide a circuit breaker 

having a plurality of Series related interrupting 
SWitches and a disconnecting SWitch With an Op 
erating means which is operable to initiate a re 
closing operation after the interrupting switches 
are opened but before the disconnecting Switch 
opens, said operating means embodying tripping 
means operable at any time in response to pre 
determined circuit conditions to trip the breaker 
free of the closing means. 
Another object is to provide a circuit breaker 

having an improved motor operated reclosing 
mechanism and Which is trip-free of the operat 
ing mechanism in all positions, with a control 
System for causing the mechanism to produce a 
plurality of quick fractional Stroke reclosing Op 
erations of the breaker in response to abnormal 
circuit conditions, said operating mechanism in 
cluding tripping means operable at any time, in 
response to predetermined circuit conditions to 
trip the breaker free of the reclosing mechanislin, 
The novel features that are considered chara,c- 

teristic of the invention are set forth in particu 
lar in the appended claims. The invention itself, 
however, both as to structure and operation, to 
gether with additional objects and advantages 
thereof, will be best understood from the fol 
lowing description of several embodiments thereof 
when read in conjunction with the accompanying 
drawings in which: 

Figure 1 is an elevational view, partly in Sec 
tion, illustrating a circuit breaker embodying the 
principles of the invention; 

Fig. 2 is an enlarged detail view, partly in. Sec 
tion, showing one of the lowermost pair of the 
plurality of pairs of current interrupting contacts 
and also showing one pair of the disconnecting 
contact members; 

Fig. 3 is an enlarged elevational view showing 
part of the motor operating mechanism; 

Fig. 4 is an enlarged detail view, partly in Sec 
tion, showing the construction of the clutch mech 
anism and a part of the notor drive; 

Fig. 5 is a fragmentary sectional view taken 
substantially on line V-W of Fig. 4 and showing 
a part of the clutch mechanism in elevation; 

Fig. 6 is a diagrammatic view of a control cir 
cuit which controls the breaker to make a quick 
fractional stroke reclosure in response to a fault 
and to then lock the breaker in Open position; 
and 

Fig. 7 is a diagrammatic view of a control Cir 
cuit for causing the breaker mechanism to make 
a plurality of quick reclosing operations followed 
by a plurality of time delayed reclosing operations 
and to then lock the breaker in open position: 
Referring to Figure 1 the circuit breaker, des 

ignated generally by the reference character f, 
includes a tank 3 of steel or other suitable ma 
terial, a flanged cover 5 suitably secured to the 
tank 3, a pair of insulating terminal bushings 
rigidly supported by the cover f S and extending 
through openings therein into the tank f3, an in 
terrupter contact, assemblage 9 mounted on the 
lower end of each of the bushings f. a, novable 
disconnecting switch member or blade 2 which 
forms a disconnecting contact member movable 
into and out of engagement with the interrupter 
contact assemblages to effect opening and closing 
of the breaker, and an actuating mechanism indi 
cated generally at 23 for moving the disconnect 
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2,385,013 
an axial opening in each of the bushings in 
order to connect the circuit breaker in an electri 
cal circuit. The tank 3 is filled with oil or other 
suitable insulating fluid to a level Sufficiently high 
that the interrupter contact assemblages f are 
Submerged. 
The interrupter contact assemblages 9 are 

mounted between a pair of support plates 27 of 
insulating material. The upper ends of the Sup 
port plates 27 are suitably secured to and Sup 
ported by the lower ends of the terminal conduc 
tOrS 25. 
Each of the interrupter contact assemblages 

9 comprises a plurality of pairs of separable cir 
cuit interrupting contact members 29 and 3 (Fig. 
2). While only the lowermost pair of separable 
contact members 29 and 3 has been illustrated in 
detail in Fig. 2 it is to be understood that any de 
sired number of pairs of contact members 29 and 
3 may be assembled on the lower end of each of 
the terminal members 25. Each of the plurality 
of pairs of contact members. 29, and 3 and the 
associated structure are the same, consequently 
only one pair of contacts will be described. 
The contact member 29 (Fig. 2) is pivotally 

supported on a pin 33 which extends through both 
support plates 27 and is biased toward the con 
tact 3 by springs 35 (only one being shown). 
The springs 35 are spaced apart and are Com 
pressed between the contact member 29 and the 
bottom of an arc extinguishing device 3 for the 
adjacent pair of contacts, there being an arc ex 
tinguisher 37 associated with each pair of the in 
terrupting contacts. 
The other contact member 3 is pivotally Sup 

ported on a pin 39 which extends through the 
support plates 27. The contact member 3 is pro 
vided with a contact portion 4 which is adapted 
to cooperate with a contact portion 43 of the con 
tact member 29. The contact members 3 for 
each of the interrupter assemblages are Opera 
tively connected to a bar 45 of insulating material 
by means of pins 47 in such a manner that vert 
cal movement of the bar simultaneously moves all 
of the contact members 3 to open and close the 
interrupter contacts 4-43. The mechanically 
connected contact members: 3 are biased toward 
open position by means of tension springs 49 (only 
one being shown) disposed one on each side of the 
lowermost contact member 3. One end of each 
of the springs 49 is connected to the pin con 
necting the lowermost contact member 3 (Fig. 
2) to the tie bar 45. The other ends of the springs 
49 are connected to a pin 5f extending through 
the support plates 2. 
As mentioned previously there is an arc ex 

tinguisher 37 associated with each pair of con 
tacts 4-43. Each of these arc extinguishers 
comprises a stack of slotted plates 52 of insulating 
material and having slotted iron plates 53 inter 
posed at spaced intervals between the insulating 
plates. These slotted iron plates cause the arc to 
be drawn out horizontally in the chamber 55 
formed by the slots in the plates. 

Since the level of the insulating flutd is above 
the contact assemblages 9, the chambers 55 will 

70 

ing switch member 2 from one position to the 
other. A terminal conductor 25 extends through 75 

contain a quantity of oil, there being a plurality 
of openings, 57 communicating from the main 
tank to each of the chambers 55. When the arc 
is drawn this oil or other insulating fluid is par 
tially volatilized causing a transverse blast 
through the arc and out the vents 57 to effect a 
quick extinguishing of the arc in a manner well 
known in the art, 
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An upper insulating plate 59 of each of the 

arc extinguishers 37 is secured to the support 
plates 27 by means of bolts 6 (Fig. 1), and bolts 
63 extend through openings in a bottom plate 65 
and the stack of slotted plates to secure these 
parts to the upper plate 59. 
The contact members 29 are connected by flexi 

ble shunt conductors 67 (only one being shown) 
to the contact member 3 immediately above, and 
the upper contact member 29 of each assemblage 
f9 is connected by a similar flexible shunt con 
ductor (not shown) to its corresponding terminal 
conductor 25, thus electrically connecting the 
Several pairs of contact members 29 and 3 in 
series with each other and with the breaker ter 
minal 25. 
The switch member 2 of conducting material 

is securely mounted intermediate its ends on the 
lower end of an actuating rod 69 of insulating 
material which is operatively connected to the 
breaker actuating mechanism. The disconnect 
ing Switch member 2 f is provided with a pair of 
flat vertical projections or contacts 7 adapted to 
engage and actuate the contacts of the inter 
rupter assemblages f 9. Mounted on the lower 2 
end of each of the bars 45 is a contact 73 which is 
electrically connected to the lowermost one of 
the contact members 3 by means of a flexible 
shunt conductor 75. The contact 73 comprises 
opposed contact fingers 77 secured to a member 
74 of conducting material, and biased toward each 
other by leaf springs 79. The member 74 is se 
cured to the lower end of the bar 45. V-shaped 
guides 8 facilitate entrance of the vertical con 
tact portions f of the disconnecting switch men 
ber 2 into engagement with the contacts 73. 
The circuit breaker is shown in Fig. 1 in the 

closed circuit position. When the breaker is 
tripped the disconnecting switch member 2 
moves downwardly away from the two interrupter 
assemblages 9. During this movement the 
Springs 49 which bias the connected contact mem 
bers 3 away from the contacts 29 cause the con 
tacts 3 to move toward open position. As a 
result a series of arcs is formed, one in each of 
the arc extinguishing chambers 55. 
The distance between the pivot pin 39 for the 

contact member 3 and the pin 47 which connects 
the contact members 3 f to the tie bar 45 is con 
siderably less than the distance from the pivot 
pin 39 to the point of engagement of the contact 
4-43, consequently the speed of separation of 
the pairs of contacts 4f-43 is much greater than 
the speed of movement of the disconnecting 
Switch member 2. Continued downward or 
opening movement of the disconnecting switch 
member 2, after the contacts 4 -43 are fully 
open, causes the vertical contact portions 7 of 
the Switch member 2 to disengage the contacts 
73 on the lower ends of the bars 45. The extent 
of the downward movement of the disconnecting 
Switch member 2 is arranged to provide a pre 
determined gap of considerable length between 
the vertical contact portions f and the con 
tacts 3. 
Movement of the disconnecting switch from its 

fully open position to its closed position first closes 
the gap between the contact projections 7 and 
the contacts 73, after which the continued upward 
travel of the disconnecting Switch actuates the 
bars 45 simultaneously to close all of the inter 
rupting contacts 4-43. The circuit breaker per 
se described above is of the same general type 
that is fully disclosed in United States Patent 
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2,192,772, granted March 5, 1940, to J. B. Mac 
Neill, and which is assigned to the assignee of 
this invention. " . , x 

The operating mechanism 23 for operating the 
circuit breaker comprises a motor 83 (Figs. 1 and 
3) of any suitable type which is supported on a 
plate. 85 extending downwardly from the base 
plate 86 of a housing 87 which encloses a trip 
free connecting mechanism for coupling the 
motor to the circuit breaker mechanism. The 
base plate 86 of the housing 87 is secured to the 
cover 5 of the tank in any suitable manner. The 
motor 83 is adapted to drive a shaft 89 which ex 
tends into the housing 87 where it is connected 
through a trip-free connection to a shaft 9 (Fig. 
4) rotatably mounted in bearings 93 supported in 
the side members of the housing, as will be more 
fully described later. 

Referring now to Fig. 1 it can be seen that one 
end of the shaft 9 projects outside of the hous 
ing 87 and has secured thereto a crank arm 95 the 
free end of which is connected by means of a pin 
97 to one end of a link 99. The other end of the 
link 99 is pivotally connected by a pin f O to the 
free end of an arm 03 secured on a shaft 05 also 
rotatably supported in the housing side members. 
A link 07 operatively connects the upper end of 
the circuit breaker actuating rod 69 to the free 
end of an arm 99 which is also secured on the 
shaft fo5. An accelerating or circuit opening 
spring i? having one end attached to the free 
end of an arm f 3 secured to the shaft fo5 and 
the other end attached to a fixed pin f 5 is pro 
vided to quickly open the circuit breaker. 
The housing 87 which encloses the actuating 

mechanism 23 includes the base plate 86 to which 
is secured a pair of side members if T and if 9, a 
bottom plate 2, a top plate 23 and a cover plate 
25. These members are suitably secured to 

gether to form an enclosing structure substan 
tially in the form illustrated in Figs. 1 and 4 of 
the drawings. 

Referring now particularly to Fig. 4 the actuat 
ing mechanism 23 mounted in the housing 87 in 
cludes a clutch device 27 for establishing a driv 
ing connection between the motor 83 and the 
shaft 9i which is operatively connected to the dis 
connecting switch member 2. The clutch, indi 
cated generally at 27 (Fig. 4) is of the friction 
band type and is provided with a primary clutch 
band 29 and a secondary clutch band 3. These 
clutch bands are adapted to cooperate with a 
clutch drum 33 mounted for rotation with the 
shaft 9 f. One end of the secondary clutch band 
f3 is secured by means of a pin 35 (Fig. 5) to a 
member 37 which is rotatable on the hub of the 
drum f33. The member 37 is secured to and ro 
tatable with a worm gear 39. The worm gear 
39 meshes with and is driven by a worm f4 
connected to the upper end of the drive shaft 89. 
The other end of the secondary clutch band 3 
is connected by a pin f43 to one end of the pri 
mary clutch band 29 the other end of which co 
operates with a clutch arm 45. 

In order to actuate the clutch bands 129 and 
3 and establish a driving connection between 
the motor driven worm gear 39 and the operat 
ing shaft 9 there is provided an electromagnetic 
clutch indicated generally at 5 (Fig. 4). A 
clutch coil f 53 is enclosed in but insulated from 
a housing 55 of magnetic material mounted for 
rotation with the shaft. 9?. The electromagnetic 
clutch 5 also includes an armature 5 secured 
by means of a disc spring 59 to the hub of the 
clutch arm 45. Screws 6 secure the outer por 
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tion of the disc spring to the armature 57, and 
Screws 63 secure the inner portion of the disc 
spring to the hub of the clutch arm 45. 
As long as the coil 53 remains unenergized, 

the armature 57, the clutch arm 45, the clutch 
bands 29 and 3, the member 37 and the worm 
gear 39 driven by the worm 4, are free to ro 
tate about the shaft 9. When the clutch coil 
53 is energized, however, it attracts the arma 

ture 57 which moves into frictional engagement 
with the face of the housing 55. This effects 
tightening of the clutch bands 29 and 3 on 
the drum 33 whereupon the drum and the shaft 
9 will be rotated to effect closure of the circuit 
breaker contacts. 
The primary clutch band 29 and the secondary 

clutch band 3 are normally held out of contact 
with the clutch drum 33 by means of clutch re 
lease springs 65 and 6 respectively. Referring 
to. Fig. 5 the spring 65 surrounds a screw bolt 
f69 projecting through an opening in the pin 43 
and through a portion of the clutch band 29 
which is looped around the pin. The bolt 69 is 
screwed into a block 7 secured to the other end 
of the clutch band 29. The spring 65 is com 
pressed between the looped portion of the clutch 
band and the block fill to prevent engagement of 
the clutch band 29 with the drum 33 and to dis 
engage the clutch band from the drum. Simi 
larly the Spring 6 surrounds a bolt T3 ex 
tending through the pins 35 and 43 and is com 
pressed between the looped ends of the clutch 
band 3 surrounding the pins to prevent engage 
ment of the secondary clutch band 3 with the 
drum 33 and to release the band 3 from the 
drum. A wedge shaped member 75 secured to 
the block if cooperates with a roller TT on a 
pin 79 in the clutch arm 45 to initially tighten 
the primary clutch band 29. 
When the motor 83 is running and the clutch 

coil 153 is unenergized, the worm gear 39 and 
the member 37 rotate in a clockwise direction 
(Fig. 5). The secondary clutch band 3 is ro 
tated about the drum 33 in the same direction 
through the agency of the pin 35, and the spring 
67 transmits this movement to the pin 43 which 

Carries the primary clutch band f29 also in a 
clockwise direction about the drum 33. As the 
primary clutch band rotates, the wedge shaped 
member 75 cooperating with the roller f77 causes : 
the clutch arm 45 and the armature 5 to ro 
tate clockwise relative to the clutch coil housing 
35, the shaft 9 and the drum 33. 
When the clutch coil 53 is energized, as will 

be hereinafter described, the armature 5T is 
attracted and frictionally engages the housing 
f55. This frictional engagement attempts to stop 
the rotation of the clutch arm 45 and by means 
of the wedge member 75 forces the primary 
clutch band 29 into engagement with the drum 
33, causing compression of the springs 65 and 
67 and tightening both the primary and the sec 
Ondary clutch bands on the drum 33. This 
forms a driving connection between the motor 
drive shaft 89 and the operating shaft 9 where 
by the motor 83 operates the breaker to closed 
contact position, 
The shaft 9 f, the crank arm 95 and the link 99 

are held in the closed position by means of a latch 
8 (Fig. 3) in order to hold the circuit breaker 

in closed circuit position. The latch 8 is piv 
Otally supported on a pin 83 supported on a pair 
of U-shaped spaced plates 85 (only one being 
shown). The plates 85 are spaced apart by suit 
able Spacers (not shown) and are secured on a 
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2,385,013 
projection 8 extending inwardly from the plate 
85, by means of bolts 89. The plates f 85 are 
also secured by bolts 9 to a boss (not shown) 
on the bottom plate 2. 
A spring 93 biases the latch 8 into latching 

engagement With a latch roller 95 rotatably 
mounted on a pin 97 in the clutch coil housing 
55, the roller 95 being disposed in a semi-an 
nular groove in the periphery of the housing 55. 
The Spring 93 is compressed between a projec 
tion 94 on the latch 8 and a plate 96 (Fig. 3) 
mounted between the plates 85 and suitably se 
cured thereto. The latch 8 is normally locked 
in latching engagement with the latch roller f 95 
by means of a trigger latch S9. The trigger 
latch is pivoted on a pin 20 supported in pro 
jections 203 extending upwardly from a plate 205 
secured to the tops of the plates 85. A spring 
27 biases the notched end of the trigger latch 
99 into latching engagement with the latch 
nemier 8. 

Referring to Fig. , it can be seen that the ac 
celerating spring acting through the arm 3, 
shaft (5, the aim 3 and the link 99 biases the 
crank arm 95 and the shaft 9 in a clockwise 
direction. In Fig. 3, which is a view of the mech 
arisin locking in the opposite direction from Fig. 

the shaft 9 and the clutch coil housing 55 
are biased in a conterclockwise direction, but 
are prevented from rotation by the latch 8 . 
The trigger latch 99 is operated to free the 

latch f and cause opening of the breaker by 
means of an electromagnetic trip device 209 in 
cluding a trip coil 2ft (Fig. 3). The coil 2 is 
mounted on a stationary core 23 which is sup 
ported by angular brackets 25 depending from 
the plate 25. A movable armature 2 T is 
mounted on a trip rod 29 extending through an 
axial opening in the stationary core 23. The 
upper end of the trip rod 2.9 is in axial align 
ment with a strip pin 22 i slidable vertically in 
an opening in the plate 295 and in a boss 223 
secured to the plate. The lower end of the trip 
iod 29 extends through an opening in the plate 
95 and a nut 227 is provided on a threaded por 

tion of the trip rod 2:9 for the purpose of adjust 
ing the open air gap of the movable armature 
2 and for limiting the downward movement of 
the movable core 2. 
When the trip coil 2 f is energized, as will be 

described later, the trip rod 29 is thrust upward 
ly striking the trip pin 22 which operates the 
trigger latch f99 to release the main latch 8. 
The spring (Fig. 1) then acts to operate the 
breaker mechanism to open circuit position as 
previously set forth. As the clutch coil housing 
55 rotates to open position, the roller 95 rocks 
the latch 8 clockwise and an arcuate Surface 
229 of the housing 55 engages a portion 23 of 
the latch 8 to restrain the latch in its disen 
gaged position. During the time the latch 8 is 
in its disengaged position, the Spring 27 biases 
the trigger latch against the free end of the 
atch f3. 
When the trip coil 2 is deenergized, the mov 

able core 27 and the trip rod 219 drop down 
wardly to the unattracted position, but the trig 
ger latch 99 is held up by the latch 3 until 
the circuit breaker is moved to the closed circuit 
position through the agency of the motor actuat 
ing mechanism 23. As the breaker arrives at th 
closed position, the latch 3 (Fig. 3) is moveu. 
into latching engagement with the latch roller 
f 95 by the spring 93, at which time the Spring 
207 moves the trigger latch 99 into engagement 
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with the latch fel, thus latching the breaker in 
the closed position. 

In ordinary Opening operations of the circuit 
breaker, that is, when the breaker is opened per 
manently, the interrupting or arcing contacts 
4-43 (Fig. 2) are opened during the first part 
of the downward movement of the breaker actu 
ating rod 69. After the interrupting contacts 
have reached their full open position, the actuat 
ing rod continues in a downward direction disen 
gaging the contacts 7-77 and introduces a large 
additional gap in series with the interrupter con 
tacts. 
One of the objects of this invention is to pro 

wide a reclosing mechanism which permits the 
accelerating spring (Fig. 1) to operate the 
actuating rod 69 toward open position a sufficient 
amount to fully open the circuit interrupting con 
tacts 4-43, but which initiates a reclosing 
movement of the rod before the disconnecting 
contacts open. As the actuating rod travels to 
ward open position, the interrupting contacts 
41-43 are opened. Since the majority of fault 
currents are interrupted and the arcs extinguished 
within the interrupters 9, it is unnecessary that 
the actuating rod travel toward open position be 
yond the point where the interrupting contacts 
41-43 have reached their fully open positions. 
Therefore the operating mechanism previously 
described is energized at a time such that it will 
initiate the reclosing movement of the breaker 
when the interrupting contacts have reached 
their open positions and before the disconnect 
ing contacts 7-77 open. The downward travel 
of the actuating rod 69 is reversed at this point 
and the rod moved back toward closed position 
to immediately reclose the interrupting contacts 
and reestablish the circuit. By thus limiting the 
opening travel of the actuating mechanism to 
that required to extinguish the arc on automatic 
reclosing operations and initiating the reclosing 
from this fractional part of the stroke, a con 
siderable reduction of the time interval for in 
terruption and reclosing of the circuit is obtained. 

In order to control the circuit breaker and the 
motor operating mechanism therefor to accom 
plish interruption of the circuit in response to pre 
determined abnormal conditions in the circuit and 
the quick automatic reclosing operation, the con 
trol system illustrated diagrammatically in Fig. 
6 is provided. 

Referring now to Fig. 6, two of the circuit 
breaker units f are connected to a single oper 
ating mechanism 23 previously described and the 
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55 breakers are shown as connecting load circuit con 
ductors. 233 and 235 to main conductors 237 and 
239. A protective device 24 is provided which in 
cludes an energizing coil 243 arranged to be en 
ergized from the secondary winding 245 of a cur 
rent transformer associated with one of the load to 
conductors. When a fault occurs on the power line, the protective device 24 is energized and 
closes its contacts 247. Closure of the contacts 
247 completes a circuit through the trip coll2. 
from one source conductor 249 of an auxiliary 
power source comprising the conductor 249, and 
a source conductor 25, through the contacts 21, 
a conductor 253, a conductor 255, the trip coil 2, 
a conductor 257, auxiliary contacts 259 of the 
breaker which are closed when the breaker is 
closed, and a conductor 26, to the source conduc 
tor. 25. Energization of the trip coil 2, as pre 
viously described, operates the trigger latch. 99 
(Figs, 3 and 6) to free the latch 18 and permit 
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the spring (Fig. 1) to operate the breaker 
toward open position. 
Closure of the contacts 24 also energizes the 

coil of a reclosing relay 263 simultaneously with 
the energization of the trip coil. 2 . The circuit 
for energizing the relay 263 extends from the 
source conductor 249 through the contacts 247, 
the conductors 253 and 255, coil of relay 263 and 
a conductor 265 to the source conductor 25. 
When the relay 263 is energized, it closes its con 
tacts 267 establishing a circuit through a motor 
control relay coil 269 extending from the source 
conductor 249 through the contacts 267, con 
ductors 27 and 275, the contacts 277 of a cam 
operated limit switch 278 (Fig. 3) which closes as 
soon as the breaker starts to open, a conductor 
279, the coil of relay 269, a conductor 28?, the 
contacts 283 of a relay 285, conductors 287, 289 
and 29 to the source conductor 25. 

Energization of the relay 269 supplies energy to 
the motor 83 over a circuit from the source con 
ductor 249 through a conductor 293, the contacts 
269a, a conductor 295, the windings of the motor 
83 and the conductors. 297 and 29 to the con 
ductor 25. The notor 83 now starts to acceler 
ate and at the same time the clutch coil 53 is en 
ergized by closure of the contacts 267 and couples 
the motor to the breaker mechanism. The circuit 
for energizing the clutch coil extends from the 
source - conductor 249 through the contacts 267, 
conductors 21 and 275, contacts 277, conductors 
29 and 30, the clutch coil 53, a conductor 303, 
contact 305 of a relay - 307 and conductors 287, 
289 and 29 to the source conductor 25. The 
relay 269 seals itself in parallel with the con 
tacts. 267 through its own contacts 269b in order 
to keep the motor 83 and clutch coil 53 energized 
after the relay 263 is deenergized and the con 
tacts 267 opened. The holding circuit for the re 
lay 269 can be traced from the source conductor 
249 through the conductor 293, the contacts 269b, 
conductors. 299, 273 and 275, contacts 277, the 
conductor 279, coil of relay 269, conductor 28, 
contacts 283 of relay 285, and conductors 287, 289 
and 29 to the source conductor 25l. 
As the motor 83, which is now running, is cou 

pled to the breaker actuating mechanism by en 
ergization of the clutch coil. 53, the movement of 
the switch member 2 (Fig. 1) of the breaker 
toward open position is stopped and immediately 
returned to closed position. Just before reach 
ing the closed position, the contacts, 277 are 
opened which deemergizes the relay 269 and the 
clutch coil 153. When the relay 269 is deenel 
gized, the contacts 269a and 269b open, deemergiz 
ing the motor 83. Deenergization of the clutch 
coil 53, disconnects the motor 83 from the break 
er mechanism. 

If the fault condition causing the overload has 
been cleared, as the breaker reaches. the closed 
position, the latch f8 (Fig. 3) moves into engage 
ment, with the latch roller 95 and the trigger 
latch 99 engages the latch 8 to hold the break 
er in closed position. 
The contacts 27 of the limit Switch 28, al'e 

operated by a cam 280 (Fig. 3) adjustably secured 
on the end of the shaft 9 by screws 282. The 
cam 280 cooperates with a roller 309 rotatably 
mounted on a pin 3 carried by a cam arm 33. 
The can arm is pivotally mounted on a pin 35 
supported in a bracket 37 projecting from a 
closure 39 which houses the contacts 277. The 
closure 39 is suitably secured to the side mem 
bers 9 of the housing 87 and has a plunger 32 
slidably projecting therefrom and biased into co 
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operative relation with the cam arm 33 by the 
spring blade of one of the contacts 277. The in 
ner end of the plunger 32 cooperates with the 
limit switch contacts 27 and is adapted, when 
moved into the closure 39, to close said contacts. 
The cam arm 33 (Fig. 3) is biased in a coun 

terclockwise direction, i. e., in a direction to 
close the contacts 277, by a spring 323. As pre 
viously stated the shaft 9 is rotated in a counter 
clockwise direction when the breaker is tripped 
and moved toward open position. The config 
uration of the cam 280 is such that shortly after 
the shaft 9 starts its counterclockwise or open 
ing movement, it permits the Spring 323 to rock 
the cam arm 33 counterclockwise to close the 
contacts 277. The contacts 2 . remain closed 
until just before the breaker mechanism arrives 
at the closed position whereupon the cam 280 
rocks the cam arm 313 clockwise. permitting the 
contacts 277 to open. 
The free end 325 of the cam arm 33 (Fig. 

3) forms an armature which, under certain con 
ditions, is attracted by a lockout coil 327 (Figs. 
3 and 6) to prevent closure of the contacts 277. 

If the circuit breaker should be closed against 
a fault, it will immediately be tripped free of the 
closing means and return to the Open position. 
As the breaker approaches closed position under 
this circumstance, the protective relay 24 again 
functions to close the contacts 24. This ener 
gizes the trip coil 2 which holds the trigger 
latch 99 out of engagement with the latch men 
ber 8? thus preventing the breaker from latch 
ing up in the closed position. 
In order to disengage the clutch coil 153 and 

open the energizing circuit to the motor 83 when 
the breaker closes against a fault, relays 285, and 
307 are provided. These relays, when energized, 
respectively open the circuits to the motor relay 
269 and clutch coil 53 permitting the breaker to 
go to its fully open position where it is locked 
out. This provides a trip free operation, that is, 
deenergization of the clutch coil 53 when the 
breaker closes against a persistent fault inne 
diately disconnects, the breaker mechanism from 
the closing motor and permits the circuit breaker 
to immediately open. 
When the relay coil 269 was energized on the 

initial opening operation of the breaker by the 
contacts 267 and 277, a relay 329 was energized 
simultaneously therewith through a conductor 
33, coil of relay 329 and the conductor 29 to 
the source conductor 25. Energization of the 
relay 329 closes its contacts 333 setting up a cir 
cuit to energize the relays 285 and 30, the circuit 
for these relays extending from the Source. Con 
ductor 249 through the contacts 24 of the pro 
tective relay, a conductor 335, the contacts 333, 
a conductor 337, the coils of relays 285 and 307 
which are wired in parallel, conductors : 339 and 
34 respectively, breaker auxiliary contacts 259 
and conductor 26 to the source conductor 25. 
As the breaker approaches closed position with 
a fault on the line the contacts 259 close and 
the protective relay functions to close the Con 
tacts 24 momentarily energizing the relays 285 
and 307. Energization of the coil of relay 285 
causes opening. Of the contacts 283 which opens 
the circuit for the coil of the motor control, the 
relay 269 causing this relay to drop out. This 
opens the circuit to the motor 83 and also opens 
the holding circuit for relay. 269. At the same 
time energization of the relay coil 30 causes 
this relay to open the contacts 305 and close 
contacts 343. Opening of the contacts 305 de 
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energizes the clutch coil 153 and closing of the 
contacts 343 establishes a circuit through a hold 
ing coil. 345 which, when energized, holds the 
clutch circuit open at the contacts 305 until the 
contacts 267 open upon deenergization of the 
protective relay 24 f. The coil 345 is energized 
over a circuit extending from the source con 
ductor 249 through the contacts 267, the con 
ductors 27 and 273, coil 345, contacts 343, and 
the conductors 289 and 29 to the source con 
ductor. 25. Operation of the coil 345 prevents 
reenergization of the clutch coil 53 following 
a trip free operation of the breaker and prevents 
"pumping' action of the breaker. The breaker, 
therefore, goes immediately to its open position 
and may not be reclosed until the control circuit 
is energized by operation of a manual switch 347. 
As soon as the breaker starts to open the pro 

tective relay 24 is deenergized opening the con 
tacts 247 and deenergizing the relay 263. This 
opens the contacts 267 deenergizing the coil 345 
permitting the contacts 343 to open and contacts 
305 to close. At the same time, auxiliary con 
tacts 259 open deemergizing relay coils 285 and 
30. The contacts 283 of the relay 285 now close 
but the circuit for the motor control relay 269 
is open at the contacts 267 and the relay 269 
remains deemergized. 
The circuit breaker is now in its fully open 

position with the disconnecting switch member 
2 (Fig. 1) in the fully opened position indicated 
by dot and dash lines at 2a, and the interrupt 
ing contacts 4-43 are in the open position. In 
Order to close the breaker, the manual switch 
3 is closed which energizes the control circuit 
in parallel with the contacts 267, the circuit ex 
tending from the source conductor 249 through 
the contacts of the manual switch 34, a con 
ductor 349, the conductors. 27 and 275, the con 
tacts 27 closed when the breaker is open, the 
conductor 29, coil of the motor control relay 269, 
the conductor 28, the contacts 283 and con 
ductors 28, 289 and 29 to the source conductor 
25. This energizes the motor 83 as previously 
described and at the same time the clutch coil 
53 is energized over the conductor 30, clutch 

coil 53, contacts 305 and , conductors. 287, 289 
and 29 to the source conductor 25?. The switch 
34 is closed momentarily or until the previously 
described holding circuit through the contacts 
269b has been established by the relay coil 269. 

If the breaker is closed, by manipulation of 
the manual Switch 347, against a fault on the 
transmission line, it will be immediately tripped 
Open free of the closing means by deemergization 
of the clutch in the manner previously described. 
The majority of faults occurring on electrical 

transmission lines are of very short duration and 
usually disappear within a few half cycles of the 
alternating current when the ionizing potential is 
removed from the line. Thus if the circuit is in 
terrupted and quickly reclosed the fault usually 
disappears and normal conditions may be re 
Sumed. Conventional circuit breakers for use on 
high voltage transmission lines are usually con 
structed to automatically trip open in response to 
a fault. On the line and to immediately reclose. 
Such breakers, however, usually reopen and are 
locked out in an open position if the fault persists 
beyond the time required for one quick reclosure. 

It frequently happens that the fault persists 
for a very short time after the circuit has been 
interrupted a second time. In this condition it 
is desirable to provide a series of instantaneous 
reclosures, two or more, so that should the fault 
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have disappeared on any one of the series of re 
closure the breaker will remain closed and nor 
mal conditions prevail... 

Heretofore it has not been possible to obtain 
more than one quick automatic reclosing opera 
tion, i. e. a reclosing Operation initiated before 
the breaker reaches full open position, and still 
retain the important trip free feature. This is 
because with the prior art constructions, it is nec 
essary to wait for the mechanism to reset before 
a second reclosing operation can be initiated. 
The present invention provides a circuit breaker 
Operating mechanism which can be operated to 
provide two or more successive quick automatic 
reclosing operations each initiated before the 
breaker reaches full open position and yet the 
breaker can always be tripped free of the closing 
means at any time in response to a fault. 

If the fault has not been cleared by two or 
more successive quick reclosing operations, it is 
desirable in some cases to provide for one or more 
time delayed reclosing operations following the 
quick reclosing operations as a final resort to 
clear the fault. A control arrangement for con 
trolling the motor Operated circuit breaker 
mechanism previously described to provide a plu 
rality of substantially instantaneous reclosures 
followed by a plurality of time delay reclosures 
is illustrated diagrammatically in Figure 7. Since 
this control System is applied to the circuit 
breaker mechanism illustrated in Figures 1 
through 5, the same reference characters are ap 
plied to the corresponding mechanical parts. 

Referring now to Fig. 7, let it be assumed that 
the circuit breaker is in the closed position con 
necting electrical conductors 35 and 353 to the 
main power supply lines 355 and 357. A protec 
tive relay 359 is provided having an energizing 
winding 36 arranged to be energized from the 
secondary winding 363 of a current transformer 
associated with one of the conductors. When a 
fault occurs on the line 35-353, the protective 
relay 359 is operated and closes contacts 36 fa and 
36 lb. Closure of contacts 36 a energizes the pre 
viously described trip coil 2 which actuates the 
trigger latch 99 allowing the breaker to move 
toward open position. The circuit for energiz 
ing the trip coil 2 can be traced as follows: from 
a source conductor 369 through the contacts 36 ?a, 
conductors 373 and 375, the trip coil 2, a con 
ductor 377, auxiliary contacts 379 of the circuit 
breaker and conductor 38 to the source con 
ductor 37 . Energization of the trip coil 2 un 
latches the breaker in the previously described 
manner and allows it to Open. - 
At the same time closure of the contacts. 36 lb 

energizes a motor control relay 383, the energiz 
ing circuit extending from the source conductor 
369 through the contacts 385a of a transfer relay 
385, a conductor 387, the contacts 36 b, a con 
ductor 389, a conductor 39, breaker auxiliary 
contacts 393 closed when the breaker starts to 
open, conductors 395 and 397, the winding of 
the motor control relay 383 and a conductor 
399 to the source conductor 37 . Energization 
of the relay coil 383 closes two sets of contacts 
383a and 383b. Closure of contacts 383a 
energizes the winding of the reclosing motor 
83. The circuit for the motor extends from 
the source conductor 369 through a conductor 
40, a wire 435, the contacts 383a, a conductor 
405, the winding of the motor 83, a conductor 
407, and the conductor 38 to the conductor 37. 
Closure of the contacts 383b establishes a holding 
circuit for the relay 383 from the conductor 369, 
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through contact .385a, conductor 387, a con 
ductor 408, the contacts 383b, the conductor 39, 
auxiliary contacts 393, the conductors 395 and 
397, coil of relay 383, conductor 399 to the con 
ductor 37. - 
During the opening movement of the breaker, 

the clutch coil 153 is energized and mechanically 
connects the motor 83 to the breaker. This stops 
the downward movement of the switch member 
2 and starts the breaker toward closed position. 
The clutch coil 53 is energized by means of an 
adjustable limit switch 409, which may be ad 
justed to close at any point in the opening travel 
of the switch member 2, but which is adjusted in 
the present case to close just before the discon 
necting contacts 7 -73 open, but after the series 
interrupters 4 -43 have opened. The circuit for 
energizing the clutch coil extends from the con 
ductor 369, the transfer relay contacts 385a, con 
ductor 498, the contact. 383b, conductor. 39, 
breaker auxiliary contacts 393, conductor 395, 
limit switch 409, conductor 43, clutch coil fis3, 
conductor 45, contacts. 47a of a relay 4f7 and 
conductors 419 and 42 to the conductor 37. 
Thus the motor is started and clutched to the 

breaker so as to initiate reclosing of the breaker 
immediately after the circuit is interrupted and 
before the disconnecting contacts 7-77 open. 
As the breaker approaches the closed position, 

the contacts 393 open, deemergizing the coil of the 
motor control relay, 383 which deenergizes the 
winding of the motor 83 and opens the circuit to 
the clutch coil 153 in order to mechanically dis 
connect the motor from the breaker. . . The 
breaker latches in the closed position, and if the 
fault on the line has disappeared, the breaker 
remains in the closed position. If, however, the 
fault persists, the protective relay 359 is again 
energized and the breaker again starts to open 
and quickly recloses from an intermediate posi 
tion as previously described. 
When the breaker closes against a fault, it is 

necessary to disconnect the motor from the 
breaker in order that the breaker may immedi 
ately open free of the closing means. The motor 
is disconnected from the breaker by deenergizing 
the clutch coil 53 and the fast operating relay 
47, which has its contacts 4 Ta in the clutch coil 
circuit, is provided for this purpose. If the 
breaker closes when the fault is still on the line, 
the protective relay 359 will be energized shortly 
before the breaker reaches its fully closed posi 
tion, thus closing the contacts 36 a. This com 
pletes a circuit through the coil of relay 47 in 
parallel with the circuit through the trip coil 
2. This circuit may be traced from the con 
ductor 369 through the contacts 36 ?a, conductor 
373, coil of the relay 47, a conductor 423, auxil 
iary contacts 379 and conductor 38 to the con 
ductor 37 f. The coil of relay 47 thus energized 
opens the contacts 47a and deemergizes the 
clutch coil S3. 

Provision is made to effect a predetermined 
number of Substantially instantaneous fractional 
Stroke reclosures, that is, reclosures which are 
initiated before the breaker has reached its fully 
Open position. The means for effecting the plu 
rality of reclosures includes a system of inter 
locking relays which are energized sequentially 
and after a predetermined number of quick re 
closures energize a transfer relay 385. This trans 
fer relay causes energization of a device 48 here 
in referred to as a “recloser' which controls the 
breaker to make a predetermined number of timed 
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reclosures following the series of Substantially in 
stantaneous reclosures if the breaker fails to re 
main closed. 
The interlocking relay System includes relays 

425, 426 and 427 each of which is provided with 
a plurality of make and break contact nenbers. 
A timing relay .429 is provided to time the 

periods during which the breaker is in the closed 
position. Should the breaker remain closed on 
any one of its closing strokes beyond the time 
interval as measured by the timing relay 29, a 
slow dropout relay 43 is provided to autonati 
cally reset the interlocking relay system to its 
initial position. The circuit for energizing the 
timing relay 429 extends from the conductor 369 
through the wires 40 and 435, contacts 42c of 
the relay 42, a conductor 430, contacts 426g of 
the relay 426, a conductor 432, the contacts 425d 
of the relay 425, a conductor 434, coil of the tim 
ing relay 429 and the conductor 443 to the con 
ductor 3. 
On the initial or first opening stroke of the 

breaker, an auxiliary contact member 433 of the 
circuit breaker closes and establishes a circuit for 
energizing the winding of relay 425 from the con 
ductor 369 through the conductor 40, Conductor 
435, contacts 426e of the relay 420, a conductor 
437, auxiliary contacts 433, a conductor 439, con 
tacts 42 6f, a conductor. 44, coil of relay 425, and 
conductor 443 to the conductor 3. 

It can be seen that when the winding of relay 
425 is energized on the first opening stroke of the 
breaker, the timing relay 429 which is energized 
when the breaker is in the closed position will 
now be deemergized through the opening of the 
contact members 425d of the relay 425. Deener 
gization of the timing relay 429 causes its pendu 
Ium member 429b to vibrate and intermittently 
open and close its contacts 429a for the prede 
termined time interval for which the relay 429 
has been set. The slow drop out relay 43 which 
is energized when the contacts 429a of the timing 
relay are closed is so constructed that it will re 
main closed and hold its contact members 43 c. 
in closed position as long as the vibrating pendu 
lun 429b continues to intermittently open and 
close its contacts 429a. 
When the relay coil 425 is energized, it estab 

lishes a circuit for energizing the relay coil. 426 
in Series with the coi. 425. This circuit, extends 
from the conductor 369 through a conductor 445, 
the contact 43 a, conductors 447 and 449, the coil 
of relay 426, conductor 45, the contacts 425a, 
conductors 44, coil of relay 425, and conductor 
443 to the conductor 37 f. 

If the disturbance persists upon the first quick 
reclosure of the breaker, the protective relay 359 
is again energized and the breaker is tripped and 
permitted to open as previously described. Dur 
ing the second opening stroke of the breaker, the 
contacts 433 again close and at this costure shunt 
out the coil of relay 425 causing this relay to open 
its contactS 425a, and 425b. The shunt, circuit for 
the coil 425 may be traced from one side of the 
coil 425 through conductors 443 and 453, contacts 
426c, conductor 437, contacts 433, conductor 439, 
contacts 42 Sd, conductors 455 and 45 f, contacts 
4.25a, and conductor 44 to the other side of the 
coil 425. 
As the relay 425 now opens, the relay 42 is en 

ergized from the auxiliary power source through 
the contacts 425c and 426a, the circuit extending 
from the conductor 369, conductor 445, contacts 
43 ?a, conductor 457, contacts 425c of the relay 
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425, a conductor 459, contacts 426a, conductors 
464 and 463, coil of the relay 427, conductor 443 
and to the conductor 3. 
As the breaker moves toward its open position 

for the second tine, the motor. 83 is again ener 
gized by the motor control relay contacts 383 and 
the clutch coil 53 is energized by the contacts 
409 causing the motor to pick up the breaker and 
close it again. During the second closure, the 
contacts 433 open deemergizing the relay coil 426 
which, after the relay 425 dropped out, was ener 
gized over these contacts, the circuit extending 
from the conductors 369 through the conductor 
445, contacts 43 fa, conductors 447 and 449, coil 
of relay 426, conductors 45 and 455, contacts 
426d, conductor 439, contacts 433, conductor 437, 
Contacts 426c, conductors 453 and 443 to conduc 
to 3. 
The coil of relay 427, when energized, seals itself 

through the contacts 42.7a, the circuit extending 
from the conductor 369 through conductor 445, 
contacts 43 fa, conductor 447, contacts 42Ta, con 
ductor 463, coil of relay 427, conductor 443 to the 
conductor 3. 
The circuit breaker has now been closed for the 

Second time and if the fault is still present on the 
main power line the protective relay 359 is again 
energized and causes the breaker to move toward 
Open position for a third time. 
As the breaker opens for the third time, the 

contacts 33 are closed and again energize the 
relay coil 25 over the previously described circuit 
including the contacts 426e, contacts 433 and 
the contacts 426f. The previously described elec 
trical instrumentalities now function to cause the 
breaker to close for a third time. When the re 
lay coil 425 is energized and closes it contacts, 
the relay coll 42 is again energized in series with 
relay coil 425 through the previously described 
circuit which extends from the conductor 369 
through the conductor 445, contacts 43 fa, con 
ductors 447 and 449, coil of relay 426, conductor 
45, contacts 425a, conductor 44 ?, coil of relay 
425 and conductor 443 to the conductor 37 f. 
The relay coils 425, 426 and 427 at this tine 

are all energized together for the first time and 
the transfer relay 385 will now be energized from 
the auxiliary power supply conductors 369 and 
3 through the contact members of all three re 
lays. The circuit for energizing the transfer relay 
coil 385 extends from the conductor 389 through 
conductors 40? and 435, contacts 427b, conductor 
405, contacts 426b, conductor 467, contacts 425b, 
conductor 469, coil of relay 385, conductor 399 to 
the conductor 37 f. 

Energization of the transfer relay coil 385 
closes two sets of contacts 85b and 35c and 
open two sets of contacts 3350 and 385d. Open 
ing of the contacts 385cl opens the circuit for en 
ergizing the motor control relay coil 383 and the 
clutch coil 53. Closing of the centacts 385b es 
tablishes a circuit through the automatic reclos 
ing device 48, the circuit extending from the con 
ductor 399 through a conductor 47, auxiliary 
breaker contacts 473, conductor 45, the contacts 
385b, conductor 47, the recloser 4f 8, and con 
ductor 399 to the conductor 37. The functioning 
of the recloser 48 will be more fully set forth 
Iater. 

Closing of the contacts 385c sets up a holding 
circuit for the relay coil 385 to prevent its drop 
phng out when relay coils 425, 426 and 427 are 
deenergized. This holding circuit may be traced 
from the eonductor 369, through conductors of 

5 and 479, contacts 48 fa of a relay 48, a conductor 
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483, contacts 385c, conductor 485, relay coil. 385 
and the conductor 399 to the conductor 37 l. The 
circuit through the transfer relay coil 385 will 
thus be maintained until the coil of relay 48 f is 
energized which occurs momentarily as the re 
closer 48 is automatically reset after completing 
its functions. 
Opening of the contacts 385d opens that part of 

the source circuit 369-37 which supplies the 
relays 425, 426 and 427 and causes these relays 
to drop out. The timing relay 429 was deener 
gized when the breaker first opened but the coil 
of the slow dropout relay 43 was kept energized 
by the intermittent closing and opening of the 
contacts 429a due to the vibration of the pendu 
lum member 429b. After the time interval for 
which the member 429b was set has expired, the 
contacts 429a remains open deenergizing the coil 
of relay 43 which causes opening of the con 
tacts 43 fa to complete the resetting of the inter 
locking relay system. 
While the structure disclosed provides for three 

consecutive instantaneous or fractional stroke re 
closures, it is to be understood that by the pro 
vision of additional relays in the previously de 
scribed interlocking relay system, additional 
quick reclosures may be effected. For illustrative 
purposes only, the interlocking relay system lim 
its the number of quick fractional stroke reclo 
sures to three. 
The automatic recloser 48 may be of any suit 

able type which, when energized by closure of the 
auxiliary contacts 473 upon opening of the 
breaker, effects reclosure of the breaker a prede 
termined number of times with relatively long 
time intervals between successive reclosures in the 
event that the breaker fails to remain closed after 
its initial reclosure. Such automatic reclosing 
means are well known in the art and since the 
electrical circuits and detail construction thereof 
form no part of the instant invention, the reclos 
ing means has been illustrated in a general man 
ner as indicated at 48 of the circuit diagram 
(Fig. 7). 

If the fault condition persists after the series 
of quick fractional stroke reclosures described 
previously, the automatic recloser 48 controls the 
breaker to make a plurality of time delay reclo 
sures. As stated, previously, the automatic re 
closer 48 receives an initiating impulse by the 
closing of auxiliary contacts 473 and is energized 
over the transfer contacts 385b. When so ener 
gized, the recloser is adapted to repeatedly close 
two sets of contacts 4f 8a and 48b with a rela 
tively long time interval between each closure. 

Closure of the contacts 48b energizes the no 
tor control relay coil 383 and the coil 53 of the 
clutch magnet, the circuits being traceable fron 
the source conductor 369 through conductors 40 
and 479, the contacts 48b, a conductor 487, con 
ductor 505, contacts 489a of a relay 489, a con 
ductor 49 and the conductor 39 f, the auxiliary 
contacts 393 (closed when the breaker is open), 
the conductor 397, coil of relay 383, and conduc 
tor 399 to the conductor 37 . Energization of the 
relay coil 383 closes the contacts 383a and ener 
gizes the motor 83. At the same time, a circuit 
is established through the clutch coil 53 through 
contacts 393, the conductor 395, the contacts 409, 
conductor 43, clutch magnet coil. 53, conductor 
45, contacts 4t Ta, and conductors 4f 9 and 42 
to the conductor 37. 

Energization of the clutch coil couples the mo 
tor, which is now running due to the closure of 
contacts 383d to the breaker mechanism. The 
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motor moves the breaker to closed position closing 
auxiliary contacts 493 which establishes a circuit 
through the relay coil 489. This causes the con 
tacts 489a to open thus deemergizing the coil of 
relay 383 and the coil of the clutch magnet 53, 
disconnecting the motor from the breaker mecha 
nism. The circuit for the coil of relay 489 extends 
from the conductor 369 through the conductors 
40 and 479, contacts 48a, conductors 495 and 
49, the coil of relay 489, a conductor 499, auxil 
iary contacts 493 and conductor 42 to conductor 
3. The relay coil 489 seals itself in parallel with 
contacts 493 through its own contacts 489b, and 
conductor 399 to the conductor 37 f. The relay 
489 therefore prevents the breaker from the so 
called 'pumping' action. As soon as the breaker 
is closed and the contacts 473 opened, the recloser 
48 causes contacts 48a and 48b to open. 

If the breaker remains closed, due to disappear 
ance of the fault on the line, the initiating con 
tacts 473 remain open and the recloser 48 pro 
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ceeds to a reset position without again closing the 
contacts -48a and 48b. However, should the 
fault persist, the protective relay device 359 will 
again function to trip the breaker. The contacts 
473 again close to provide an initiating impulse 
to the recloser 4, 8, which after a predetermined 
time delay, again closes the contacts 48a and 
48b to effect another reclosing operation in the 
previously described manner. 
Automatic reclosing devices of the type referred 

to are usually designed to effect a predetermined 
number of timed reclosures and if the breaker 
trips open after the last reclosure of the breaker 
the recloser automatically locks out and the cir 
cuit breaker must now be reclosed manually. A 
manual control switch indicated generally at 50 
is provided for this purpose. This switch is ar 
ranged, when operated, to complete the circuits 
from the conductor 369 over a conductor 503, 
through the several contacts of the switch 50 f, 
and conductors 505 and 507 respectively to the 
motor relay coil 383 and the anti-pumping relay 
coil 489. Energization of these instrumentalities 
effect closing of the breaker in the manner pre 
viously described. . 

If the breaker remains closed after any one 
of the reclosures, the recloser 48 goes to its nor 
mal or 'start' position. As it approaches the 
start position, a contact (not shown) therein is 
momentarily closed by the recloser mechanism to 
energize the coil of the relay 48 causing this 
relay to open its contacts 48 fa. Opening of the 
contacts 48 la opens the holding circuit for the 
transfer relay coil 385 permitting the relay to 
drop out, opening the contacts 385b and 385c and 
closing contacts 385a and 385d. The interlocking 
relay System, the transfer relay 385 and the auto 
matic recloser 48 are now in their normal posi 
tions. 
From the foregoing description it will be appar 

ent that by the provision of the multiple break 
interrupters whereby the circuit is broken at more 
than two points, the arc is extinguished in a much 
shorter travel of the breaker operating mecha 
nism and in a much shorter time interval than 
is required for the conventional double break con 
struction. By shortening the stroke necessary 
to extinguish the arc and by providing a motor 
operated closing mechanism which may be con 
nected to the movable contact member at any 
point in the opening stroke, the circuit may be in 
terrupted, the arc extinguished and the breaker 
reclosed in a much shorter time interval than has 
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peen possible heretofore in circuit breakers of the 
ciouble break type. . 
The circuit breaker is trip free of the operat 

ing motor under all conditions by virtue of the 
clutch mechanism whereby, the movable contact 
member may be disconnected from the closing 
motor at any point in the closing stroke or from 
the closed position. 
A further advantage resides in the provision of 

a plurality of quick fractional reclosures, that is, 
reclosures which are initiated before the movable 
contact member has reached its full open position. 
The majority of faults will have disappeared from 
the transmission line within the time required for 
One Opening and fast reclosure. Two or more fast 
reclosures prevent undue interruption of the serv 
ice when a fault or short circuit persists for a 
longer time than that required for a single re 
closure. In addition, there is provided an auto 
matic reclosing device for effecting the reclosing 
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2. 
of the breaker a predetermined number of times 
With a relatively long time interval between suc 
Cessive reclosures in case the circuit breaker fails 
to remain closed after the series of high speed 
reclosures. 

It is thus apparent that we have provided a 
circuit breaker which has a simple motor operated 
closing mechanism, which provides a plurality of 
Series breaks to shorten the arc extinguishing 
Stroke, which automatically effects one or more 
high Speed fractional stroke reclosures, and which 
is trip free in all positions. 

Having described several embodiments of the 
invention in accordance with the patent statutes, 
it is to be understood that various changes and 
modifications may be made in the structural de 
tails disclosed without departing from some of the 
essential features of the invention. It is, there 
fore, desired that the language of the appended 
claims be given as reasonably broad interpreta 
tion as the prior art permits. 
We claim as our invention: 
1. A circuit breaker comprising relatively mov 

able contact members for opening and closing an 
electrical circuit, power operated means operable 
to move the movable contact members from an 
Open position to a closed position, trip means op 
erable in response to predetermined circuit con 
ditions to cause an opening movement of the mov 
able contact members, means operable during an 
Opening movement of the movable contact men 
bers and before said contact members have 
reached full open position to energize said power 
Operated means and to connect the novable con 
tact members to the power operated means to re 
close the breaker, and means operable to disen 
gage Said contacts from said power means and 
thereby effect an opening movement of the con 
tact members irrespective of the energized con 
dition of the power operated means. 

2. A circuit breaker comprising relatively mov 
able contact members movable to an open and to 
a closed position, trip means operable in response 
to predetermined circuit conditions for causing 
movement of said contact members to open posi 
tion, power operated means operable to move the 
contact members to closed position, said power 
Operated means being normally deemergized and 
disconnected from said contact members, and 
means Operable during an opening movement of 
the contact members but before said members 
have reached full open position to energize said 
power Operated means and to connect said power 
Operated means to the movable contact members, 
Said trip means being operable to cause an open 
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ing movement of said movable contact members 
irrespective of the energized condition of the 
power operated means. . . . . ; 

3. A circuit breaker comprising relatively mov 
able contact members movable to an open posi 
tion and to a closed position, power operated 
means Operable to move the contact members to 
closed position, said power operated means being 
normally disconnected from said contact mem 
bers, means operable during a movement of the 
contact members to open position and before said 
members reach full open position to energize said 
power Operated means and to connect said power 
operated means to the contact members, and 
means Operable in response to predetermined cir 
cuit conditions to effect operation of the con 
necting means to disconnect the power operated 
Ineans from the contact members and thereby 
cause opening of the contact members irrespec 
tive of the supply of energy to the power operated 
Ile3S. 

4. A circuit breaker comprising relatively nov 
able contact members for opening and closing an 
electrical circuit, power operated means operable 
during opening movement of the contact men 
bers for initiating movement of said contact 
members to closed position, means to control the 
power operated means to initiate a plurality of 
reclosures several of which reclosures are initi 
ated at least by the time the breaker reaches full 
Open position, and means responsive to predeter 
mined circuit conditions to effect opening move 
ment of the movable contact members irrespec 
tive of the supply of energy to the power operated 
le8.S. 
5. A circuit breaker comprising relatively mov 

able contacts for opening and closing an elec 
trical circuit, power operated means for operat 
ing said movable contacts to the closed position, 
means for connecting the contacts to said power 
Operated means, means for controlling the con 
necting means to effect a predetermined number 
of reclosures of said contacts several of said re 
closures being initiated before the contacts have 
reached full open position, and means for con 
trolling said connecting means to effect opening 
movement of the contacts irrespective of the sup 
ply of energy to said power operated means. 

6. A circuit breaker comprising relatively mov 
able contact members for Opening and closing an 
electrical circuit, power operated means operable 
during opening movement of the contact men 
bers for initiating reclosing movement of said 
contact members before said members have 
reached full open position, means for controlling 
the power operated means to initiate a plurality of 
reclosing operations of said contact members sev 
eral of said reclosing operations being initiated 
before said contact members have reached full 
open position, and means for effecting opening 
movement of the contact members irrespective of 
the flow of energy to said power operated means. 

7. A circuit breaker comprising a plurality of 
pairs of interrupting contacts, relatively movable 
disconnecting contacts, trip means responsive to 
predetermined circuit conditions to cause open 
ing movement of all of said contacts, actuating 
means operable during an opening movement to 
initiate a reclosing movement after the inter 
rupting contacts have separated but before sepa 
ration of the disconnecting contacts, means for 
releasably coupling the actuating means to the 
breaker, said trip means being operable to effect 
release of the contacts from the actuating means 
and cause an opening movement of said contacts 
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irrespective of the position of the actuating 
eas. 
8. A circuit breaker comprising a plurality of 

pairs of interrupting contacts, relatively movable 
disconnecting contacts disposed in operative rela 
tion with said interrupting contacts, means op 
erable to cause opening of said contacts, actuat 
ing means operable to move the interrupting con 
tacts and disconnecting contacts to closed posi 
tion, coupling means between the actuating means 
and the disconnecting contacts, and means for 
controlling said coupling means to initiate re 
closing movement of the interrupting contacts 
after the interrupting contacts have separated 
but before separation of said disconnecting con 
tacts. 

9. A circuit breaker comprising a plurality of 
pairs of interrupting contacts adapted to inter. 
pose a plurality of breaks in the circuit controlled 
by the breaker, relatively movable disconnecting 
contacts disposed in operative relation with said 
pairs of interrupting contacts, means for causing 
opening movement of said contacts, operating 
means operable to move the disconnecting con 
tacts to a closed position, coupling means between 
the operating means and the disconnecting con 
tacts, means to control the coupling means to 
initiate a closing movement after the interrupting 
contacts have separated but before separation of 
the disconnecting contacts, and means for con 
trolling the coupling means to effect an opening 
movement of the contacts independently of the 
position or flow of energy to the operating means. 

10. A circuit breaker comprising a plurality of 
pairs of interrupting contacts disposed to form a 
plurality of breaks in the circuit controlled by 
the breaker, relatively movable disconnecting 
Contacts disposed in operative relation with said 
interrupting contacts, operating mechanism for 
moving said contacts to a closed position, means 
for causing the operating mechanism to initiate 
a plurality of reclosure operations each of said 
reclosure operations being initiated after the in 
terrupting contacts have fully separated but be 
fore separation of the disconnecting contacts, 
means for causing opening movement of Said con 
tacts irrespective of the position of the operating 
mechanism, and means for effecting additional 
reclosure operations with a relatively long time 
interval between Successive reclosures. 

11. A circuit breaker comprising a plurality of 
interrupting contacts, relatively movable discon 
necting contacts disposed in operative relation 
with said interrupting contacts, and trip means 
responsive to predetermined circuit conditions to : 
cause opening movement of said contacts, power 
operated means for moving said contacts to a 
closed positipn, coupling means between the power 
operated means and the disconnecting contacts, 
means for controlling said coupling means and 
said power operated means to initiate a plurality 
of reclosures of said interrupting contacts each 
of said reclosures being initiated after the in 
terrupting contacts have fully separated but be 
fore separation of the disconnecting contacts, said 
trip means being operable to cause an opening 
movement of said contacts irrespective of the 
supply of energy to said power operated means. 

12. A circuit breaker comprising relatively now 
able contact members for opening and closing an 
electrical circuit, closing means operable during 
opening movement of the contact members for 
initiating movement of said contact members to 
closed position, means to control the closing 
means to initiate a plurality of reclosures each 
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following an automatic opening Operation severai 
of which reclosures are initiated at least by the 
time the breaker reaches full open position, and 
means responsive to predetermined circuit con 
ditions to effect opening movement of the moy 
able contact members irrespective of the ener 
gized condition of the closing means. 

13. A circuit breaker comprising relatively mov 
able contact members for opening and closing an 
electrical circuit, a closing means opei'able dur 
ing opeining movement of the contact members 
for initiating movement of said contact member's 
to closed position, means to control the closing 
means to initiate a plurality of reclosures several 
of which reclosures are initiated at least by the 
time the breaker reaches full open position, 
means for releasably connecting the closing 
means to the movable contact members, and 
means responsive to predetermined circuit Con 
ditions for causing said connecting means to dis 
connect the contact members from the closing 
means to effect opening movement of the mov 
able contact members irrespective of the condi 
tion of the closing means. 

14. A circuit breaker comprising a plurality of 
pairs of interrupting contacts, relatively movable 
disconnecting contacts electrically connected in 
series relation with said pairs of interrupting Con 
tacts, trip means operable to cause opening move 
ment of said contacts, power operated means for 
closing the breaker, means for releasably coupling 
the power operated means to the breaker, means 
operable to cause opening of the breaker, means 
for causing operation of the power operated means 
and said coupling means to initiate reclosing 
movement of the breaker after interruption of 
the circuit by said interrupting contacts and be 
fore the disconnecting contacts reach full open 
position, and means operable in response to pre 
determined conditions in the circuit to cause the 
coupling means to uncouple the power operated 
means from the breaker and thereby cause open 
ing of said breaker irespective of the condition of 
the power operated ineans. 

15. A circuit breaker having relatively movable 
contacts, operating means therefor comprising 
power operated means for closing the breaker, 
means for releasably coupling said power operated 
means to the breaker, means operable to cause 
opening of said breaker, means operable during 
an opening operation of the breaker for causing 
energization of said power operated means and 
the coupling means to initiate reclosing move 
ment of said breaker at least by the time the 
breaker reaches full open position, and means op 
erable in response to predetermined circuit con 
ditions to cause the coupling means to release the 
breaker from the power operated means and 
thereby cause opening of the breaker irrespective 
of the condition of the power operated means. 

16. A circuit breaker having relatively movable 
contacts, operating means therefor including 
power operated means for closing the breaker, 
means for releasably coupling the power Operated 
means to said breaker, means operable to cause 
opening of the breaker, means Operable during 
an operation of the breaker for causing energiza 
tion of the power operated means and said coul 
pling means to initiate reclosing movement of 
the breaker after interruption of the circuit but 
before the breaker reaches full open position, and 
means operable in response to predetermined con 
ditions in the circuit to cause said coupling means 
to release the breaker from the power operated 
means and thereby cause opening of the breaker 
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irrespective of the condition of the power oper 
ated means. 

17. A circuit breaker having relatively movable 
contacts, operating means therefor including 
power operated means for closing the breaker, 
an electromagnetically controlled means for re 
leasably coupling the power operated means to the 
breaker, means operable to cause opening of the 
breaker, means operable during an opening op 
eration of the breaker for first causing energiza 
tion of the power operated means and for later 
causing operation of the coupling means to in 
itiate reclosing movement of the breaker at least 
by the time the breaker reaches full open posi 
tion, and means operable in response to predeter 
mined conditions in the circuit to cause the cou 
pling means to release the breaker and thereby 
cause opening of the breaker irrespective of the 
condition of the power operated means. 

18. A circuit breaker having relatively mov 
able contacts, operating means therefor including 
power operated means, an electromagnetically 
controlled device and band friction clutch for re 
leasably coupling said motor to the breaker, means 
operable to cause opening of the breaker, means 
operable after interruption of the circuit but be 
fore the breaker reaches full open position for 
causing energization of the power operated means 
and for later causing engagement of the clutch 
to initiate reclosing movement of the breaker, 
and means operable in response to predetermined 
conditions in the circuit to deemergize the clutch 
and thereby cause opening of the breaker irre 
spective of the condition of the power operated 
leanS. 
19. A circuit breaker having a pair of terminal 

members, current interrupting means comprising 
two or more pairs of interrupting contacts asso 
ciated with each terminal member, said pairs of 
interrupting contacts being biased to open posi 
tion, and a movable bridging contact member 
movable to closed position to close said interrupt 
ing contacts and complete the circuit and mov 
able to open position to first cause opening of 
said pairs of interrupting contacts and to then 
separate from said interrupting means to provide 
a substantial gap in the circuit, means for caus 
ing opening movement of said bridging contact 
member, power operated means operable during 
opening operation to initiate reclosing movement 
of the bridging member immediately after the in 
terrupting contacts have opened but before the 
bridging member disengages the interrupting 
means, means for causing operation of the power 
operated means, and means operable in response 
to predetermined circuit conditions to effect 
opening movement of the bridging member ir 
respective of the condition of the power operated 
leaS. 
20. A circuit breaker having a pair of terminal 

members, current interrupting means comprising 
two or more pairs of interrupting contacts aSSO 
ciated with each terminal member, Said pairs of 
interrupting contacts being biased to open posi 
tion, a movable bridging contact member mov 
able to closed position to close the interrupting 
contacts and complete the circuit and movable 
to an open position to first cause opening of Said 
pairs of interrupting contacts and then to Sep 
arate from said interrupting means to provide a 
substantial gap in the circuit, power operated 
means for closing the breaker, means for releas 
ably coupling the power operated means to the 
breaker, means operable to cause opening move 
ment of the bridging contact member, means for 
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causing operation of the power operated means 
and said coupling means to initiate reclosing 
movement of the bridging member immediately 
after the interrupting contacts have opened but 
before the bridging member disengages the inter 
rupting means, and means operable in response 
to predetermined conditions in the circuit to 
Cause the coupling means to disengage the break 
er from the power means and thereby cause 
opening of the breaker irrespective of the condi 
tion of the power operated means. 

21. A circuit breaker comprising relatively 
movable contact members for opening and clos 
ing an electrical circuit, power operated means 
operable during opening movement of the con 
tact members for initiating movement of said 
contact members to closed position, means to con 
trol the power operated means to initiate a plu 
rality of reclosures several of which reclosures 
are initiated at least by the time the breaker 
reaches full open position, means responsive to 
predetermined circuit conditions to effect opening 
movement of the movable contact members ir 
respective of the supply of energy to the power 
operated means, and means for effecting One or 
more reclosures after the breaker reaches full 
open position. 
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22. A circuit breaker comprising relatively 
movable contact members for opening and closing 
an electrical circuit, power operated means op 
erable during opening movement of said contact 
members for initiating movement of said contact 
members to closed position, means to control the 
power operated means to initiate a plurality of 
reclosures Several of which reclosures are in 
itiated at least by the time the breaker reaches 
full open position, and means to control the power 
operated means to initiate one or more reclosures 
after the breaker has reached full open position, 

23. A circuit breaker comprising relatively 
movable contacts for opening and closing an elec 
trical circuit, power operated means for operat 
ing said movable contacts to the closed position, 
means for connecting the contacts to the power 
operated means, means for controlling the con 
necting means to effect a predetermined number 
of reclosures of Said contacts several of said re 
cloSures being initiated before the contacts have 
reached full open position, and means for con 
trolling the connecting means to effect one or 
more reclosures after the contacts reach full open 
position. 

24. A circuit breaker comprising relatively 
movable contacts for opening and closing an elec 
trical circuit, power operated means for operat 
ing said movable contacts to the closed position, 
means for connnecting the contacts to the power 
Operated means, means for controlling the con 
necting means to effect a predetermined number 
of reclosures of said contacts several of said re 
closures being initiated before the contacts have 
reached full open position, means for controlling 
the connecting means to effect one or more re 
cloSures after the contacts reach full open posi 
tion, and means for providing a time delay be 
tween Successive reclosures from the full open 
position. 

25. In a circuit breaker comprising relatively 
movable contact members for opening and clos 
ing an electrical circuit, power operated means 
Operable during opening movement of the contact 
members for initiating reclosing movement of 
Said contact members before said contact mem 
bers have reached full open position, means for 
controlling said power operated means to initiate 
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a plurality of reclosing operations of said contact 
members several of said reclosing operations be 
ing initiated before Said contact members have 
reached full open position, several of said reclos 
ing operations being initiated after the contact 
members have reached full open position, and 
means for providing a time delay between the re 
closures from full open position of the contact 
members and for finally locking said contact 
members in full open position. 

26. A circuit breaker comprising relatively 
movable contact members for opening and clos 
ing an electrical circuit, closing means operable 
during opening movement of said contact mem 
bers for initiating movement of said contact 
members to closed position, means for controlling 
the closing means to initiate a plurality of re 
closures each following an automatic opening op 
eration several of which reclosures are initiated 
at least by the time the contact members reach 
full open position, means for causing said closing 
means to initiate one or more reclosures after 
the contact members reach full open position, and 
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a timing device for delaying said reclosures from 
the full open position of said contact members. 

27. A circuit breaker comprising relatively 
movable contact members for opening and clos 
ing an electrical circuit, closing means operable 
during opening movement of said contact mem 
bers for initiating movement of said contact 
members to closed position, means for controlling 
the closing means to initiate a plurality of re 
closures each following an automatic opening op 
eration several of which reclosures are initiated 
at least by the time the contact members reach 
full open position, means for causing said closing 
means to initiate one or more reclosures after 
the contact members reach full open position, 
and a timing device for delaying said reclosures 
from the full open position of said contact mem 
bers, said timing device being operable to lock 
said contact members in full open position fol 

20 lowing the last full stroke reclosure. 
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