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This invention relates generally to appara 
tus for automatically operating electrical 
circuit devices. It has 5. applica 
tion in conjunction with electrical power 

s transmission systems, for automatically re 
closing circuit breakers. 

It is an object of this invention to devise 
novel and improved apparatus of the above 
character, which will make possible the omis 
sion of special electrical circuits intercon necting a movable timing member with 
breaker operating mechanism. 

It is a further object of this invention to 
devise a novel automatic breaker operator, 

is which will automatically lockout and pre 
vent further breaker reclosures in the event 
that the breaker trips open within a prede 
termined time period following a reclosing 
operation. - 

It is a further object of the invention to 
devise a breaker operating apparatus hav- . d o d o electrical system in which my invention can ing novel means which will enable it to be 
locked out at the will of the operator or su 
pervisor in the event that subsequent auto 

25 matic reclosures are not desired. 
Further objects of the invention will ap 

pear from the following description in which 
the preferred embodiment of the invention 
has been set forth in detail in conjunction 
with the accompanying drawing. - 0 It is to be understood that the appended 
claims are to be accorded a range of equiva 
lents consistent with the state of the prior 
art. Referring to the drawings: 

Figure 1 is a side elevational view, illus 
trating a circuit breaker operator construct 
ed in accordance with this invention, and 
taken along the section line 1-1 of Fig. 2. 

Fig. 2 is a cross sectional view taken along 
the line 2-2 of Fig. 1. Fig. 3 is an enlarged cross sectional view 
taken along the line 3-3 of Fig. 2, certain 
parts being omitted for the sake of clarity. 

Fig. 4 is an enlarged side elevational view 
in cross section, illustrating certain parts 
which are utilized in conjunction with the 
movable timing member. 

Fig. 5 is across sectional detail taken along 
50 the line 5-5 of Fig. 3. 

Fig. 6 is a fragmentary cross sectional de 
tail taken along the line 6-6 of Fig. 5. Fig. is a diagrammatic detail illustrating 
the mechanism for effecting operation of the 
motor limiting switch. 

Fig. 8 is a view similar to Fig. 7, illustrat 
ing another operating position for the 
mechanism shown in Fig. 7. Fig. 9 is a cross sectional detail on an 
enlarged scale, taken along the line 9-9 of 

50 

Fig. 1. igs. 10 to 15 inclusive are diagrammatic 
views illustrating the mode of operation of 
Imy apparatus. 
Fig.16 is a cross sectional detail taken 

along the line 16-16 of Fig. 4, illustrating 
the overrunning clutch utilized in my drive 
gearing. 

Fig. iisa detail illustrating the device for 
locking the manual pull rods. 70 Fig. 18 is a circuit diagram illustrating an 
be employed. 

Fig. 19 is a cross sectional detail taken 
along the line 19-19 of Fig. 4. 
The invention can be outlined briefly as 

utilizing spring or equivalent means for stor 
ing the energy of a motive device, such as an 
electrical motor. Energy stored in the spring 
means is controlled by a pair of trippable 
devices, such as a pair of toggles, one of which 
when tripped effects opening of the breaker, 
and the other effecting a reclosing operation. 
A movable timing member is provided which 
in conjunction with additional means, causes 
tripping of one of the toggle devices to effect 
a reclosing operation a predetermined time 
following opening of the breaker. In combi 
nation with the features herein outlined, suit 
able lockout means is provided whereby un 
der certain conditions the apparatus is ren 
dered inoperative until reset. 

Referring to the drawings for a detailed de 
scription of one practical embodiment, there 
is shown a housing 10 for enclosing the prin 
cipal operating parts of the appartus. This 
housing includes the front and rear walls 11 
and 12, sidewalls, 13 and 14, and a base port tion 16. Side walls 13 and 14 are provided 
with convenient removable closure plates 17 100 
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with one or more circuit breakers or equiva 
lent devices, there is provided a rocker arm 19 
carried by shaft 21. A rod or link 22, con 
nected to arm 19, serves as a means for apply 
ing motion to the circuit breaker or breakers. 
As a suitable motive means, there is shown 

an electrical motor 24, positioned within the 
housing upon base portion 16. This motor is 
arranged to drive a rotatable shaft 26, thru 
a suitable speed reducing gearing 27. The 
particular gearing 27 which has been illus 
trated in Figs. 1 and 2, consists of a housing 
28 within which a shaft 29 is journaled. This 
shaft is directly connected to the shaft of 
motor 24, thru coupling 31. A worm 32 is 
fixed to shaft 29, and is adapted to engage a 
worm gear 33, this latter gear being fixed to 
another rotatable shaft 34. Another gear 36 
carried by shaft 34, engages a gear 37 fixed to 
shaft 26. In order to effect manual rotation 
of shaft 26 independently of motor 24, a man 
ual crank 38 is shown journaled in the front 
wall 11 of housing 10, and is adapted to be 
clutched with an extension of shaft,34. Shaft 
34 is directly connected with gear 36, but has 
an overrunning clutch connection with gear 
33 as shown in Fig. 19. A clutch of this char 
acter is well known in the art and need not 
be described in detail. It can consist of 
spring pressed balls 39 disposed in the hub of 
gear 33, and arranged to engage the periphery 
of shaft 34. Therefore gear 36 can be rotated 
by crank 38, without rotating gear 33, but 
when motor 24 is operated to rotate shaft 34, 
ear 36 is driven to drive gear 37 and shaft 26. 
E. 37 ordinarily rotates at a relatively slow 

rate of speed, and a member 41 projecting 
from one face of the same, performs a timing 
function in conjunction with other parts to be 
presently described. Externally of gear 
housing 28, shaft 26 is directly connected to a 
crank 42, which carries a crankpin 43. 
The means for storing the energy of motor 

24 and for applying force to rocker arm 19, 
has been represented by a spring structure 44. 
The form of this spring structure which has 
been illustrated, consists of a rod 46 extend 
ing telescopically within a sleeve 47. The 
lower end of sleeve 47 has a journal block or 
member 48 fixed to the same, which member is 
journaled upon crankpin 43. A compression 
spring 49 surrounds sleeve 47, and has its 
upper end seated upon an annular shoulder 
51 secured to the upper end of sleeve 47. The 
lower end of sleeve 47 is seated upon a collar 
52, this collar being fixed to the lower end of 
rod 46 but being slidable upon sleeve 47. It 
is therefore evident that when rod 46 is moved 
away from member 48 and crank pin 43, 
spring 49 is stressed. 
As means for connecting spring structure 

44 with rocker arm 19, links 54 and 56 are 
shown pivotally connected to the upper end 
of rod 46, by means of pin 57. Rotatable 
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together with rocker arm 19, and also carried 
by shaft 21, there is another arm 58 which is 
connected to link 54 by means of pin 59. 
As previously explained, a pair of trippa 

ble devices are utilized to control opening 
and closing movement of rocker arm. 19. 
These devices, in the form of toggles, have 
been indicated generally at 61 and 62. De 
vice 61 includes links 63 and 64 which are 
pivotally connected together, link 63 bein 
carried by a shaft 66. Link 64 has a pin an 
slot connection 67 with one end of a lever 68. 
Lever 68 is in turn carried by a shaft 69. 
Link 56 is connected to an arm 71 by means 
of pin 72, and arm 71 is also carried by shaft 
69 and is rotatable together with lever 68. 
Eg; device 62 likewise consists of links 73 
3. 

70 

4 which are pivotally connected to 
E. link 73 being carried by shaft 76. 
ink 74 is in turn pivotally connected to arm 

58, by means of pin 77. 
It is evident from the above description 

that when toggle device 62 is broken, spring 
structure 44 pulling upon rod 46, tends to 
move pivot pin 57 downwardly to rotate 
arms 19 and 58 in a clockwise direction. The 
position of crank arm 19 shown in solid lines 
in Fig. 1, corresponds to open position of the 
breaker, while that position shown in dotted 
lines corresponds to closed position. After 
tripping of toggle device 62, crank arm 19 
is moved to the position shown in dotted lines, 
or in other words is moved to close the break 
er. Toggle device 62 can therefore be termed 
the “closing toggle”. If toggle device 61 is 
tripped subsequent to tripping of toggle 62, 
crank arm. 19 is free to return to its initial 
position, corresponding to open position of 
the breaker, thru force applied by a gravity 
or spring bias located in the circuit breaker. 
In order to effect tripping of toggle device 

61 from a remote point, a suitable solenoid 
79 is mounted within housing 10, and the 
plunger of this solenoid is adapted to engage 
and actuate a finger 82 (Fig.2). Finger 82 
is also carried by shaft 66, and its movement 
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carries with it link 63. A suitable spring 
83 is provided to normally bias finger 82 
downwardly, and to bias toggle device 61 to 
set position. Set position of toggle device 61 
can be adjusted by a set screw 84, threaded 
into link63, and adapted to engage a fixed stop 86 (Fig. 2). 
Tripping of toggle device 62 can also be 

controlled from a remote point, by energizing 
a similar solenoid 87. The plunger of this 
solenoidis adapted to raise a finger 88 carried 
by shaft 76. Link 73 of toggle device 62 ro 
tates together with finger 88, so that rais 
ing of this finger by solenoid 87 causes trip 
ping of toggle device 62. Toggle device 62 is 
likewise preferably biased toward set posi 
tion, by means of a spring 89 (Fig.2) which 
tends to rotate link 73 in a clockwise direc 
tion as viewed in Fig. 1. 
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A. suitable energizing circuit is provided 
for motor 24, and upon tripping of toggle de 
vice 61, this motor circuit is automatically 
closed to rotate shaft 26. As will be pres 
ently explained, rotation of shaft 26 and 
crank 42 effects the stressing of spring struc 
ture 44, and the regular circular or rotative 
movement of member 41 is utilized to effect 
and time an automatic reclosing operation. 
Thus operating in conjunction with mem 
ber 41, there is a pivoted member 91 having a 
cam surface 92 extending in the path of 
movement of member 41. A link 93 connects 
member 91 with an arm 94, secured to rotat 
able shaft 96. Arm 94 is preferably biased 
by means of spring 97 (Fig. 3), so as to ro 
tate arm 94 in a counterclockwise direction as 
viewed in Fig.1. As shown in Fig. 3, anoth 
er arm 98 is fixed to shaft 96, and this arm 
98 has a bifurcated portion 99 pivotally con 
nected with a finger101. Pin 102 which con 
nects arm 98 and finger 101, also serves to con 
nect arm 98 with a shackle 103 Ele upon 
the lower end of a rod 104. The function of 
this rod will be presently described. Suit 
able means such as a spring 106, normally 
tends to bias finger 101 and tends to rotate the 
same in a clockwise direction as viewed in 
Fig. 1, and also to bias rod 104 towards the 
left as viewed in Fig. 1. Clockwise rotation 
of finger 101 relative to arm 98 is definitely 
limited by a portion 107, which engages bifur 
cated portion 99. Movement of rod 104 serves the purpose of tripping toggle device 62. Accordingly its 
upper end normally underlies a finger 109, 
this finger being carried by shaft 76 (Fig. 4) 
and rotatable together with finger 88 and 

Therefore upward movement of 
rod 104 to lift finger 109, serves to rotate link 73 to trip toggle 62. Rod 104 is preferably 
loosely guided as by means of a bracket 111. 
This guide means is preferably such that 
when rod 104 is in fully raised position, as 
shown in dotted lines in Fig. 4, finger 109 
can return to normal position shown in solid 
lines in this view. Cam member 112 (Fig. 
4) is likewise carried by shaft 76, and is ro tatable together with finger 109. When tog 
gle device 62 is tripped, cam member 112 
takes the position shown in dotted lines in 
this view, and thus moves rod 104 to one 
side, so that when this rod remains in raised 
position, finger 109 can return to its initial 
position. 
The initial position of member 41 is shown 

in Figs. 1 and 4. Assuming now that the 
breaker is tripped open by tripping toggle 
device 61, the motor circuit is immediately 
closed and member 41 begins to rotate in a 
counterclockwise direction as viewed in these 
figures. Before the first revolution is com 
pleted, member 41 contacts with can surface 
92, thus moving pivoted member 91 to ro 

Rotation of arm.98 

3 

raises rod 104, thus raising finger 109 and 
causing tripping of toggle 62. As has been previously explained, tripping of toggle de 
vice 62 causes the breaker to be automati 
cally reclosed. 

he lockout means for preventing subse 
quent automatic reclosures in the event that 
the breaker trips open immediately or with 
in a short time after a reclosing operation, is preferably incorporated in conjunction with 
arm.98. This means utilizes a rod 114, hav ing its upper end pivotally connected to arm 
58, by means of pin 77. The lower end of 
rod 114 is connected to a device consisting of 
a pair of parallel members 117 (Figs. 3, 4, 
5 and 6). These members 117 are provided 
with parallel slots 118, thru which the later 
ally bent portion 119 of rod 114 extends. A 
lug 121 secured to portion 119, serves to re tain and guide this portion along members 
117. Members 117 are also both connected to 
a shaft 122, this shaft being in turn sup 
ported by suitable bracket 123. An arm 124 
is also fixed to shaft 122 and is connected to 
the plunger of a solenoid 126, the function of 
which will be presently described. Another 
lever 127 is fixed to shaft 122 and is pivot 
ally connected to the lower end of rod 128. 
Shaft 122 is normally biased to rotate in a 
clockwise direction as viewed in Fig. 4, by 
means of a suitable spring 129 (Fig. 3). Ro 
tation in a clockwise direction is limited so 
that members 117 normally assume the posi 
tion shown in full lines in Fig. 5. When the 
apparatus is operated to effect opening or 
closing operations of the breaker, it is ap 
parent that rocking of arms 19 and 58, will 
cause portion 119 to slide up and down slots 
118. The function of members 117 and slots 
118, is therefore to cause portion 119 to travel 
a predetermined path, and with a predeter 
mined relationship with respect to finger 
101. The uppermost position of portion 119 
corresponds to open condition of the asso 
ciated breaker, and the lowermost position 
corresponds to closed condition. Ordinarily 
with members 117 in their normal position 
and with timing member 41 out of engage 
ment with cam surface 92, finger 101 is out 
of the path of travel of portion 119, al 
though finger 101 may trip over portion 119 
when this portion moves downwardly at the 
same time that the finger moves upwardly, 
as when toggle device 62 is tripped by up 
ward movement of rod 104. When member 
41 has contacted with cam surface 92 to cause 
tripping of toggle device 62, arm 98 is raised 
sufficiently to bring the end of finger 101 in 
the path of movement of portion 119. There 
fore assuming that the breaker is tripped 
open after being closed by engagement of 
member 41 with cam surface 92, and before 
this engagement has been disrupted by move 
ment of member 41, upward movement of 
portion 119 taking place at the time the 
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breaker trips open, causes this portion to en 
gage beneath the end offinger 10, thus rais. 
ing this finger and locking arm 98 in raised 
position. Therefore during the time that 
member 41 is in contact with cam surface 
92, finger 101 will be engaged and locked in raised position, if the breaker trips open, and 

5 

thus it is impossible to have a subsequent au 
tomatic reclosing of the breaker, until the 
apparatus is reset by releasing finger 101 
from portion 119. 

Effective after the apparatus has been 
locked out, means is provided whereby the 
breaker can be reclosed, and the apparatus 
reset for further automatic reclosures. Man 
ual means of this character can consist of a 
pull rod 132 (Fig. 9), extended thru the front 
wall 11 of housing 10, and provided with a 
convenient button or knob 133. A compres 
sion spring 134 serves to bias rod 132 in one 
direction. The inner end of rod 132 is con 
nected with a lever 136, rotatably carried by 
shaft 137. A finger 138 is also carried by 
shaft 137 and is rotatable together with lever 
136. This finger is adapted to engage 
another finger 141 carried by shaft 76 and ro 
tatable together with link73. When knob 
133 is pulled, lever 136 is rotated in a clock 
wise direction as viewed in Fig. 1, to likewise 
rotate finger 138, (Fig. 9) thus causing finger 
141 and link 73 to be rotated in a counter 
clockwise direction to trip toggle device 62. 
When toggle device 62 is tripped, it is appar 
ent that rocker arm 19 swings to the right as 
viewed in Fig. 1 to close the breaker, and at 
the same time, portion 119 (Fig. 3) moves 
downwardly relative to slotted member 117, 
to permit arm 98 and member 91 to return 

4. 

5. 
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to their original positions (Fig. 4). 
Effective when the breaker is in closed 

condition, means is provided which can be 
manually operated to open the breaker and 
lock out the apparatus. This means can con 
sist of a pull rod 146 slidably extended thru 
the front wall 11 of housing 10, and provided 
at its outer end with a manual button or knob 
147. This rod is also biased in one direction 
by means of a compression spring 148. The 
inner end of rod 146 is connected to a lever 
149, also carried by shaft 137 and rotatable 
independently of lever 136. Finger 151 is 
carried by shaft 137, and is rotatable together 
with lever 149. This finger is adapted to en 
age and move a finger 152 (Fig. 1), carried 
y shaft 66 and rotatable together with link 

63 of toggle device 64. Likewise carried by 
shaft 137 and rotatable together with lever, 
149, there is a lever 153 which is pivotally 
connected to the upper end of rod 128. As 
suming that rocker arm 19 is in such a posi 
tion that the circuit breaker is closed, if an 
operator pulls knob 147, lever 149 and finger 
151 are rotated in a clockwise direction as 
viewed in Fig. 1, thus causing rotation of 
finger 152 and link 63 in a counterclockwise 
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direction, to trip toggle device 61. At the 
same time rod 128 is by movement of 
lever 153, thus serving to rotate lever 127 and 
shaft 122 in a counterclockwise direction 
(Fig. 3). Rotation of shaft 122 also causes 
angular movement of slotted members 117, 
so that when portion 121 moves upwardly as 
the breaker opens, it engages the end of finger 
101, thus lifting this finger together with arm 
98 to move cam surface 92 out of the path of 
movement of timing member 41. 
In order to prevent improper operation of 

my apparatus, I preferably provide inter 
locking means which will prevent pulling of 
rod 146, before toggle device 52 has been 
tripped. Suitable means of this character 
can consist of an arm 150 (Fig. 16) carried by 
shaft 137, and rotatable together with lever 
149 and finger 151. This arm is adapted to 
engage the face of a lug 155, this lug being 
carried by shaft 76 and rotatable together 
with finger 141. In practice lug 155 can be 
formed integral with finger 141, as shown in 
Fig. 16. It is apparent that engagement of 
arm 150 with lug 155 prevents pulling of rod 
146, until lug 155 has been moved to an out of the way position by tripping toggle device 
62. In other words the opening toggle 61 
cannot be tripped by pulling rod 146, until 
the closing toggle 62 has been tripped. 

It is also preferable to provide means 
whereby the breaker can be opened and the 
apparatus locked out, from a remote point. 
This is accomplished by energizing solenoid 
126, thus causing rotation of lever 124 and 
shaft 122 in a counterclockwise direction, 
similar to the movement effected by pulling 
knob 147. 
In order to properly control the circuit for 

solenoids 79 and 87, and also the circuit for 
motor 24, it is preferable to provide certain 
switches mechanically connected to certain 
moving parts of the apparatus. Thus there 
is shown a conventional switch 156, mounted 
upon the backwall 12 of housing 10, and hav 
ing its movable member connected with a 
bar 157. The upper end of bar 157 is con 
nected to arm 58 by means of pin 158. An 
other conventional switch 159 (F. 1) is me 
chanically connected so as to be operated ac 
cording to movement of arms 71 and 68. 
For operatively connecting levers 71 and 68 
with switch 159, there is shown an arm 161 
carried by shaft 69 and rotatable together 
with levers 71 and 68. Arm 161 has a bifur 
cated end portion 162, which slidably em 
braces a depending rod 163. The lower end 
of rod 163 is provided with a pin 164 (Fig. 
2), and this pin is guided by a member 166 
(Figs. 7-8). Pin 164 is adapted to cooperate 
with a pivoted lever 167, which in turn is in 
tended to be tripped by a pin 168 projecting 
from crankpin 43. (Fig. 2.) A compression 
spring 169 surrounding rod 163, has its lower 
end seated upon a collar 175 which is fixed to 
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rod 163, and has its E. end seated upon a 
collar 172 sildably disposed upon rod 163. 
Spring 169 therefore normally presses collar 
172 against the lower face of bifurcated por 
tion 162, and when lever 161 is rotated in a 
counterclockwise direction as viewed in Fig. 
l, against the force of spring 169, rod 163 is 
biased downwardly. An annular shoulder 
174 is secured to the upper end of rod 163, 
and is adapted to be engaged by the upper 
edge of bifurcated portion 162. Lever 167 
is pivoted by means of pin 176, and its upper 
end is provided with a cam surface 177. This 
cam surface preferably has one portion a 
which is relatively flat and another portion 
b inclined relative to portion a. The other 
end of lever 167 is provided with a cam sur 
face 178, adapted to be engaged by pin 168. 

Lever 167 is normally biased to rotate in a 
clockwise direction, as by means of tension 
spring 180. Rod 163 is also connected to the 
movable member of switch 159 by means of 
arm 175 (Fig. 1). As will be presently ex 
plained in greater detail, when the apparatus 
is tripped to open the breaker, crankpin 43 
and also pin 168, are rotated both for the pur 
pose of retensioning spring structure 44 and 
in order to effect a subsequent automatic re 
closing operation. Immediately before pin 
168 returns to its initial or starting position, 
it engages cam surface 178 of lever 167, thus 
rotating this lever in a counterclockwise di 
rection and causing cam portion a to be dis 
engaged from the lower end of pin 164. 
When lever 167 has been rotated a sufficient 
amount to bring the lower end of pin 164 
into contact with inclined cam surface b, 
the force of spring 169 is sufficient to cause 
continuous movement of lever 167, until this 
lever occupies the position shown in Fig. 6. 
When rod 163 and pin 164 are in their fully 
depressed position shown in Fig. 6, switch 
159 has been actuated to disrupt or open the 
motor circuit. Assuming that the apparatus 
is again tripped to open the circuit breaker, 
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lever 71 takes the position shown in dotted 
lines in Fig. 1, thus causing arm 161 to raise 
rod 163 and pin 164 out of engagement with 
cam surface 177, and allowing lever 167 to 
rotate in a clockwise direction back to its 
initial position. The motor circuit is then 
again closed, to initiate cyclic movement of 
pin 168. It should be noted that before pin 
168 comestorest after a rewinding operation, 
it has moved a sufficient distance that lever 
167 may come back to its initial position, 
without engaging pin 168. 
Novel locking means for the pull rods 132 

and 146, is shown in Fig. 17. Thus a plate 
181 is disposed between the knobs133 and 14. 
and is slidably retained upon the front wall 
11 by means of a headed pin 182, passing thru 
a slot 183 in the plate. The side edges 184 
are inclined as indicated, so that when the 
plate is in raised position, the side edges serve 

S 

to interlock with grooves 185, 
knobs133 and 147. Plate 181 can belocked in 
raised position by passing the hasp of a pad 
lock thru AORS portion 186, and cooper 
ating eyes 187 secured to front wall 11, In Fig. 18, there is shown a circuit diagram 
which can be utilized with my apparatus. In 
this instance lines 186 represent a three phase 
transmission line controlled by the circuit 
breaker 187. Overload relays 188 are asso 
ciated with lines 186 by means of current 
transformers 189. The contacts of relays 188 
are connected together and are in series with 
a local circuit including conductors 191 and 
192. Switches 159 and 156 are provided with 
a plurality of sets of contacts, which have 
been designated 1, 2, 3 and 4 for switch 159 
and 5, 6, 7 and 8 for switch 156. One ter 
minal of opening solenoid 78, is connected to 
one side of contacts 6, and the other terminal 
is connected to conductor 191. One terminal 
of closing solenoir 89 is connected to one side 
of contacts 4, and its other terminal is con 
nected to conductor 192, in series with switch 
193. Lockout solenoid 126 has one terminal 
connected to conductor 191, and its other ter 
minal connected to conductor 192, thruswitch 
194. The terminals of motor 24 are connected 
to corresponding elements of contacts 1 and 
3, and the other elements of these contacts 
are connected to conductors 196 and 197. The 
other terminal of conductor 196 is connected 
to one side of the contacts 8, and the other 
terminal of conductor 197, is connected to one 
side of contacts 5 and 6. Conductor 198 con 
nects between contacts 4, 5 and 8 as shown. 
Conductors 20i and 202 represent direct cur 
rent supply lines, and are connected to con 
ductors 196 and 197, by conductors 203 and 
204. Conductor 192 is connected to conductor 
201 by means of conductor 206. Colored sig 
nal lamps 207 and 208 can be connected in 
series across conductors 201 and 202, and the 
center connection between these lampsis con-. 
nected to conductor 198, by means of conduc 
tor 209. 
When the breaker 18 is maintained in 

closed condition by the operating apparatus, 
contacts 6 and 8 of switch 156 are closed, and 
likewise contacts 2 and 4 of switch 159 are 
closed. Therefore when an abnormal condi 
tion or overload occurs upon the line. 186, relays 188 are operated to close an energizing 
circuit to opening solenoid 78. This circuit 
can be traced from conductor 201, thru con 
ductors 206, 192 and 191, opening solenoid 78, 
contacts 6, conductor 197, and conductor 203 
back to conductor 202. Energizing of sole 
noid 78 is followed by immediate opening of 
the breaker, and switch 156 is then operated 
to close contacts 5 and 7, and open contacts 
6 and 8. Switch 159 is also operated to close 
contacts 1 and 3 and open contacts 2 and 4. 
The circuit to motor 24 is then closed to re 
wind the breaker operator. After a prede 
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termined lapse of time, as will be presentl 
explained, an automatic reclosure is effected, 
and then switch 159 is again operated to 
open contacts 1 and 3 and close contacts 2 
and 4. Switch 156 is also reconditioned to 
close contacts 6 and 8. If the breaker should 
again be tripped open immediately or within 
a predetermined time following its automatic 
reclosure, motor 24 will continue to rewind 
the breaker operator, and to recondition 
switch 159 to interrupt the motor circuit, 
while switch 156 will again be conditioned to 
close contacts 5 and 7. To reset the breaker 
operator, an operator can close switch 193 to 
energize closing solenoid 89. The circuit for 
this closing solenoid can be traced from con 
ductor 201, thru conductor 206, switch 193, 
solenoid 89, contact 4, conductor 198, con 
tact 5, conductor 197, conductor 203, back to 
line conductor 202. Therefore upon closing 
switch 193, the breaker is again reclosed and 
the breaker operating apparatus is recondi 
tioned or reset. In the event that an operator 
desires to open the breaker and to lock out 
the breaker operator, thus preventing further 
automatic reclosures, switch 194 is closed to 
energizelockoutsolenoid 126. This operation 
causes the breaker to open and locks out the 
breaker operator until reset by closing sole 
noid 89, or until a manual reclosing operation 
is effected. 
The general mode of operation of the 

breaker operator can be better understood by 
gs. 10 to 15 inclusive. These 

figures illustrate certain principal parts dia 
grammatically. Fig. 10 shows the parts of 
the operator in a position corresponding to 
closed condition of the breaker. It will be 
noted that at this time toggle device 62 is 

40 broken, while toggle device 61 is set. Upon tripping toggle device,61, by energizing 
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solenoid 79, the external bias provided in the 
associated circuit breaker, represented by 
compression spring 211, moves arm 19 to the 
position shown in Fig.11. Portion 119 now 
occupies its uppermost position in slot 118. 
As has been previously explained in connec 
tion with the circuit diagram of Fig. 18, the 
motor circuit is now closed and gear 37 be 
gins to rotate in a counterclockwise direc 
tion. Referring to Fig. 2, when the spring 
of the spring structure 44 is released, as in 
the position represented by Figs. 10 and 11, 
collar 52 is in engagement with member 48, 
so that as crank pin 43 travels upwardly, it 
elevates rod 46, to rotate arms 71 and 68 in 
a counterclockwise direction to reset toggle 
device. 61. Fig. 12 illustrates crank pin 43 
on its downward movement, and also illus 
trates toggle device 61 set. During down 
ward movement of pin 43, it is of course 
evident that the spring of structure 44 is 
placed under stress. About the time pin 43 
has moved downwardly sufficiently far to 
completely or substantially completely re 
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store the stress in spring structure 44, mem 
ber 41 will have moved into engagement 
with member 91, to raise arm 98 and finger 
101, as illustrated in Fig. 13. Raising of arm 
98 and its associated rod 104, causes tripping 
of toggle 62, thus causing rocker arm 9 to 
move to the position shown in Fig. 13, cor 
responding to closed position of the as 
sociated circuit breaker. While member 41 
is traveling thru the angle 0, it continues in 
contact with member 91, and this period of 
time is definitely predetermined. In the 
event that the breaker remains closed while 
member 41 is moving thru angle e, member 
41 and pin 43 come to rest by opening of the 
motor circuit, in the positions represented by 
dotted lines and indicated at 41a and 43a 
(Fig. 13). 

In the event that the abnormal condition 
upon the line is not removed at the time the 
breaker is automatically reclosed, or in the 
event that an abnormal condition occurs 
within the time period necessary for member 
41 to travel thru angle 6, the breaker is again 
opened by automatic energization of solenoid 
79. However since member 41 is still in con 
tact with member 91, finger 101 is engaged 
by portion 119, and retained in raised posi 
tion as indicated in Fig. 14. Thus member 
91 is then locked in such a position that it is 
Out of the path of movement of member 41. 
Instead of coming to rest in the position 
shown by dotted lines in Fig. 13, pin 43 and 
member 41 continue to make another revolu 
tion, to rewind the spring structure 44, and 
to reset toggle device 61. To reset or re 
condition the operator, toggle device 62 is 
tripped, thus causing portion 119 to release 
finger 101 and arm 98. 

ig. 15 illustrates the manner in which 
the apparatus can be locked out by manually 
pulling rod 146. In this event members 117 
are swung to a position in which upward 
movement of portion 119 will engage and 
lift finger 101, and toggle device 61 will be 
tripped. The operator will then remain 
locked out, until the breaker is reclosed. 
I claim: 
1. In a breaker reclosing mechanism, a member movable in one direction to effect 

closing of the breaker, spring means for mov 
ing said member in a direction to close the 
breaker, trippable means adapted when set 
to render actuation of said spring means in 
effective, a movable timing member, and 
means controlled by said timing member for 
effecting tripping of said trippable means. 

2. In a breaker reclosing mechanism, a member movable in one direction to effect 
closing of the breaker, spring means for mov 
ing said member in a direction to close the 
breaker, trippable means adapted when set 
to render actuation of said spring means in 
effective, a movable timing member, and 
mechanical means actuated by said timing 
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member for tripping said trippable means. 
3. In a breaker reclosing mechanism, a 

member movable to effect closing of the 
breaker, spring means for moving said mem 
ber in a direction to close the breaker, trips pable means adapted when set to render said 
spring means inactive, a movable timing 
member, another member normally in the 
path of movement of said timing member 
whereby it is engaged and moved by the 
same, means for tripping said trippable 
means responsive to movement of said other 
member by the timing member, and means for retaining said other member out of the 
path of movement of the timing member. 

4. In a breaker reclosing mechanism, a timing member adapted to be set into motion 
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upon opening of the breaker, another mem 
ber normally in the path of movement of the 
timing member whereby it is engaged and 
moved by the same, said members being in cooperating engagement for a substantial time period during movement of the timing 
member, means for effecting automatic re closing of the breaker following opening of 
the same due to abnormal conditions on the 
breaker line, said means being operative upon 
movement of said other member by said tim 
ing member, and means for rendering said 
reclosing means ineffective to cause a re 
closure in the event that an opening of the 
breaker occurs while said members are in 
engagement. 

5. In a breaker reclosing mechanism, a timing member adapted to be set in motion 
upon opening of the breaker, another mem 
ber normally in the path of movement of the. 
timing member whereby it is engaged by the 
same and moved from a normal position to a 
second position, means for effecting auto 
matic reclosing of the breaker following 
opening of the same due to abnormal line 
conditions, said means being operative upon 
movement of said other member from said 
normal to said second position, means for 
rendering said reclosing means ineffective to 
cause a reclosure in the event that an opening 
of the breaker occurs while said members are 
in engagement, and means for locking said 
other member in a position out of the path 
of movement of said timing member. 

6. In a breaker reclosing mechanism, a 
timing member adapted to be set in motion 

5 5 
upon opening of the breaker, another mem 
ber normally in the path of movement of the 
timing member whereby it is engaged by the 
same and moved from a normal position to 

60 

a second position, means for effecting auto 
matic reclosing of the breaker following 
opening of the same due to abnormal line con 
ditions, said means being operative upon 
movement of said other member from said 
normal to said second position, means for ren 

65 
dering said reclosing means ineffective to 
cause a reclosure in the event that an opening 

of the breaker occurs while said members are in engagement, and means for automatically 
locking said other member in a position out 
of the path of movement of said timing 
member in the event that the breaker opens 70 
while said members are in engagement due 
to an abnormal line condition. 

7. In a breaker reclosing mechanism, a 
timing member adapted to be set in motion 
upon opening of the breaker responsive to 75 
an abnormal condition on the line, another 
member normally in the path of movement 
of the timing member whereby it is engaged 
and moved by the same, said members being 
in cooperative engagement for a substan- 80 
tial time period during movement of the tim 
ing member, means for effecting automatic 
reclosing of the breaker following opening 
of the same due to an abnormal line condi 
tion; said means including a movable mem- 85 
ber adapted to be connected to the breaker, 
spring means for moving said member, a 
toggle for retaining the spring in stressed 
condition, means actuated by said other 
member for tripping said toggle, and means 90 
for rendering said reclosing means ineffec 
tive to cause a subsequent reclosure in the 
event that an opening of the breaker occurs 
while said members are in engagement. 

8. In a breaker reclosing mechanism, a 9 
member movable to effect closing and open 
ing movements of a breaker, spring means 
adapted to move said member in opposite 
directions, two trippable means adapted to 
retain said spring means inactive whereby 100 
said member is moved in one direction to 
open the breaker upon tripping one of said 
trippable means and is moved in an opposite 
direction upon tripping the other trippable 
means, means for resetting said trippable 0. 
means and for stressing said spring means, 
a timing member set in movement by oper 
ation of said resetting means, and means con 
trolled by said timing member for tripping 
one of said trippable means to cause a closing 0 
of the breaker. 

9. In a breaker reclosing mechanism, a 
member movable to effect closing and open 
ing movements of a breaker, spring means adapted to move said member in opposite 
directions, two trippable means adapted to 
retain said spring means inactive whereby 
said member is moved in one direction to 
open the breaker upon tripping one of said 
trippable means and is moved in an opposite direction upon tripping the other trippable 
means, means for resetting said trippable 
means and for stressing said spring means, 
a timing member set in movement by opera 
tion of said resetting means, means controlled 
by said timing member for tripping one of said trippable means to cause a closing of 
the breaker, and means for locking the mech 
anism against further reclosure of the break 
er in the event the breaker opens within a 30 
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given time period following an automatic re 
closure. 

10. In mechanism of the character de 
scribed, a member movable for effecting an 

5 operation of said mechanism, a plate sup 
ported adjacent said member and slidable be 
tween two limiting positions, said plate hav 
ing a portion thereof adapted to interfit a 
groove formed on said member for one of 

..) said limiting positions, and means for lock 
ing said plate in said one limiting position 
whereby said member is locked against move 
ment of the same. 
In testimony whereof, I have hereunto set .5 my hand. 

y JAMES C. REA 

SO 


