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Our invention relates, generally, to circuit in 
terrupting apparatus and systems, and, more 
particularly, to automatic reclosing circuit inter 
rupting apparatus adapted to effect a predeter 

5 mined number of reclosures of a circuit at pre 
determined time intervals. 

Heretofore, it has been the usual practice to 
Control the reclosing operations of a circuit in 
terrupter by means of an electrical system com 
prising timing relays and auxiliary control re 
lays of various kinds as distinguished from a me 
chanical system or device. 

Electrical reclosing Systems, while satisfactory, 
have proved to be expensive to build and can 

5 not readily be embodied in the circuit breaker 
structure so as to provide an integral reclosing 
unit. Because of the fact that such electrical 
reclosing systems are expensive to build, the use 
of automatic reclosing circuit breaker systems 

2) has been limited, generally, to such applications 
as would justify the necessary investment, how 
ever, there has existed for some time a consider 
able field for the application of reclosing appa 
ratuS Which Would not justify any great expense 
but in which such apparatus could be used to 
great advantage to both the power company 
and the consumer of electrical power. 

Recognizing the ever growing need for reclos 
ing apparatus of a more economical type, it is the 
object of our invention, generally stated, to pro 
wide an automatic reclosing circuit interrupter 
Which shall be of simple construction and ef 
fective in operation and which shall be economi 
cal to manufacture and install. 
A more Specific object of Our invention is to 

provide for automatically controlling the reclosing 
operations of a circuit interrupter by means of 
a mechanical timing and counting device which 
may be readily incorporated in the circuit inter 
rupter Structure, attached thereto or located in 
close proximity thereto. 
A further object of our invention is to pro 

Wide for automatically reclosing a circuit inter 
rupter a predetermined number of times by 
means of a mechanical timing and counting de 
vice, the functioning of which is mechanically 
controlled directly by the operations of the in 
terrupter. 
Another object of our invention is to provide 

a mechanical timing and counting device for 
controlling the energization of a breaker closing 
Soleiloid or motor which may be readily attached 
or built into the breaker structure and controlled 
mechanically in response to the opening and 
closing movements of the mechanism. 
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A further object of our invention is to pro 

vide a mechanical recloser for circt it inter 
rupters which will function automatically in re 
sponse to successive openings of the interrupter 
to reclose it at predetermined intervals for a pre 

, determined number of times and then become 
inoperative to produce further recloSures until 
reset and to reset automatically should the in 
terrupter remain closed for a predetermined time 
on any reclosure prior to the last. 
A still further object of Our invention is to 

provide for automatically effecting a predeter 
mined number of timed reclosures of the main 
Switch element of a circuit interrupter by means 
of a mechanical reclosing device adapted to be 
conditioned for operation in response to clo 
Sures of the main Switch element and released 
for timed automatic operation in response to an 
opening of the main switch element and adapted 
to reclose a main Switch element a predeter 
mined number of times at predetermined timed 
intervals in response to Successive openings 
thereof and to reset for a subsequent operation 
in the event the main SWitch element remains 
closed before the predetermined number of re 
closures have been made. 
Other objects of our invention will, in part 

be obvious, and, in part, appear hereinafter. 
Our invention, accordingly, is disclosed in the 

embodiment hereof shown in the accompanying 
drawings and comprises the features of con 
struction, combination of elements, and arrange 
ment of parts which will be exemplified in the 
construction hereinafter set forth, and the scope 
of the application of which will be indicated in 
the appended claims. 

For a more complete understanding of the na 
ture and scope of our invention, reference may 
be had to the following detailed description taken 
in conjunction with the drawings, in which: 

Fig. 1 is a perspective View of the mechani 
cal counting and timing device embodying the 
principal features of our invention. 

Fig. 2 is a diagrammatic view showing how 
the mechanical counting and timing device may 
be combined with a circuit interrupting mecha 
nism in order to produce our-novel automatic 
reclosing circuit interrupter. 

Fig. 3 is a side elevational view of the counting 
and timing device of Fig. 1, certain parts being 
broken away to illustrate its normal non-oper 
ating position when the circuit interrupter is in 
the closed position. 

Fig. 4 is a similar view showing the counting 
and timing device in its closed position. 
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matic reclosing interrupter. 

2 
Fig. 5 shows the counting and timing device 

in its lock-out position, and 
Fig. 6 is a front elevational view of the count 

ing and timing device showing the relative loca 
tions of its elements. 

In practicing our invention in the preferred 
manner, we utilize a circuit interrupter compris 
ing a main switch element and a mechanism for 
controlling the movements thereof and attach 
the mechanical counting and timing device to the 
interrupter in such manner as to form an auto 

The mechanical 
counting and timing device is disposed to be con 
trolled by the movement of the mechanism which 
actuates the main Switch element of the inter 
rupter and functions to control the energization 
of the electromagnetic device which functions to 
operate the switch element and its actuating 
mechanism. 
Referring now to the drawings and to Fig. 2 

in particular, the numeral 0 designates general 
ly a circuit interrupter which may be used to 
control the flow of current in a feeder circuit 
comprising conductors connected to a source 
of power and conductors 2 connected to a load. 
The interrupter 0 comprises a main switch ele 

ment 3 and an actuating mechanism com 
prising an electro-responsive trip or opening 
device 5 which may be connected to the load cir 
cuit 2 by means of a current transformer is to 
effect an opening operation of the interrupter in 
response to an abnormal circuit condition and an 
electro-responsive closing device f which, in this 
instance, is illustrated as a solenoid although it 
may take the form of a motor Or any other suit 
able device, 
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In order to provide for automatically reclosing 
the interrupter a predetermined number of times 
at predetermined time intervals in response to an 
opening operation thereof, there is provided a 
mechanical counting and timing device 20 of such 
construction that it may be mounted in close 
proximity to the circuit interrupter either by a 
separate mounting or by attaching it directly to 
the interrupter so that the movements of the op 
erating mechanism 4 may be utilized to control 
the Operation of the mounting and timing device 
as will be described more in detail hereinafter. 
The counting and timing device 2 comprises, 

generally, a control switch element 2 comprising 
a movable contact member 22 disposed to bridge 
stationary contact members 28. The movable 
contact member 22 may be supported or carried 
by an arm 24 loosely mounted on a main shaft 
25 which is supported by depending portions 26 
of the frame casting 27. 

In this embodiment of the invention, the switch 
element 2 is actuated in the closing direction by 
means of a spring-biased or spring-actuated disc 
element comprising a disc 28 secured to a hollow 
shaft 29 rotatably mounted on the main shaft 25. 
An arm is attached to the hollow shaft and a 
suitable spring 32 attached to the arm 3 for 
continually biasing the disc in a clockwise or 
closing direction. It is to be understood, how 
ever, that any other form of biasing means may 
be used and also that the whole spring biased ele 
ment may be constructed in any other suitable 
form, 

In order to render the disc element 28 effective 
to operate the control switch element 2 in the 
closing direction, there is provided a pawl and 
ratchet connection between the arm 2 and disc 
28 comprising a spring-biased ratchet 83 pivotally 
mounted on the disc 2 provided with a plurality 

2,078,657 
of notches 4 and 35 disposed to engage a pawl 
36 on the arm 24 when this arm is in the open 
position and the disc is rotated by the biasing 
spring 32. As shown the notched end of the 
ratchet is urged toward the pawl 36 by means of 
spring 37 while the pawl is also urged toward 
the ratchet by means of a suitable biasing spring 
38, thereby insuring engagement when the disc 
rotates clockwise and disengagement when it 
rotates counter-clockwise. 
In order to provide for controlling the opera 

tion of the counting and timing device in accord 
ance with the movements of the circuit inter 
rupter, or the actuating mechanism thereof, an 
actuating arm 4 is utilized. The arm 4 may be 
operated in any suitable manner as by securing 
it to a shaft which is moved through a predeter 
mined angle of rotation in accordance with the 
closing and opening movements of the circuit 
interrupter under the influence of its closing sole 
noid or motor, or in any other suitable manner so 
long as its movements correspond to the opening 
and closing movements of the main switch ele 
ment f. 
In this instance, the actuating arm 4 is pro 

vided with a spring-biased pawl 42 pivotaly 
mounted at 43, which, when the arm is rotated 
downwardly in accordance with a closing Opera 
tion of the interrupter, engages either of slots 4 
and 45 in the peripheral surface of the disc to 
rotate the disc in a counterclockwise direction 
through a predetermined angle of rotation against 
the force of its biasing spring 32. 
As will be readily understood when the actuat 

ing arm 4 is moved through a predetermined 
portion of its angle of rotation, the pawl 42 dis 
engages the slot in the disc 28 and the disc in 
mediately reverses its direction of rotation be 
cause of the force exerted by its biasing spring 32. 
In order to catch the disc and retain it in its 
normal non-operating position or initial starting 
position, as shown in Fig. 3, there is provided a 
bell-crank lever is pivotally mounted on the 
frame at 47. The end 48 of this lever is disposed 
in the plane of movement of the arm 4 and is 
engaged thereby and actuated to a holding posi 
tion against the force of a biasing spring 49. This 
movement of the bell crank positions its other end 
5 so that it will be engaged by a pin 52 on the disc 
28 which stops and retains the disc in its normal 
non-operating position so long as the circuit inter 
rupter is closed. 
In order to control the speed of rotation of the 

disc 28 under the influence of its biasing spring 
when released by the bell crank 46, there is pro 
vided a time-delay element connected between 
the pin 52 on the disc and the frame as shown. 
Any suitable time-delay element may be utilized 
such, for example, as an escapement device 
as shown, a dash pot or the like in Order to con 
trol the time required to effect a reclosure of 
the interrupter, and it should preferably be ad 
justable. 

In order to effect the opening of the switch 
element 2 of the counting and timing mecha 
nism to deemergize the closing solenoid at the 
time the interrupter, is being latched closed and 
also to position the arm 24 and the pawl 3, so 
that it may be subsequently picked up by the 
ratchet on the disc, there is provided a link 
5 pivotally connected to the actuating arm 
at 43 and having a slot 5 engaging a pin 58 on 
the pawl . This provides a lost motion con 
nection which, as shown in Fig. 3, opens the 
switch element 2 when the interrupter is closed 
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and, as shown in Fig. 4, releases it for closure by 
the disc 28 when the interrupter has opened. 
The switch 2 f is given an overcenter action by 

means of a Spring finger 59 adapted to engage 
the upper end of arm 24 and retain it in either 
of two positions as shown in FigS. 3 and 4. 
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In order that a more comprehensive under 
standing of our invention may be obtained, a 
detailed description of its operation under vari 
ous conditions will now be set forth. 

ASSunning that the main Switch element 3 of 
the interrupter has been actuated to its closed 
position which may be effected by means of a 
handle 60, the mechanical counting and timing 
device will be actuated to its normal non-operat 
ing position, as shown in Fig. 3. AS Will be ob 
served, the actuating arm 4, 
through a predetermined angle of rotation in 
response to the closing and opening movements 
of the main Switch element, has now been actu 
ated to its lower position where it engages the 
end 48 of the bell-crank lever 46 to retain the 
disc element 28 in the position as shown against 
the force of the biasing spring 32. 
As will also be observed, the link 56 has also 

functioned to actuate the contact-carrying arm 
24 to the open position, thereby holding the pawl 
36 in such position that it cannot engage the 
ratchet member 33. 
ASSuming now that the circuit interrupter is 

tripped in response to an overload condition or 
the like, the arm 4 moves to its upper position, 
as shown in Fig. 4, thereby releasing the holding 
lever 46 and moving the link 5S into such posi 
tion that the contact-carrying arm 24 is now re 
leased. 
Upon the release of the holding lever 46, it is 

actuated to its normal pOsition, as ShoWn in Fig. 
4, by its biasing spring 49, thereby releasing the 
disc element for Operation. 
As Soon as the disc 28 is released, it Starts to 

rotate in a clockwise direction under the in 
fluence of its biasing Spring 32, and when in a 
certain angular position, the pawl 36 is picked 
up in the first notch 34 of the ratchet 33. The 
disc continues to rotate, now carrying the con 
tact arm 24 with it toward the closed position, as 
shown in Fig. 4. 

Since the disc 28 is being retarded in its move 
ment by the time delay device 53, it is apparent 
that the contact members 23 are bridged by the 
movable element 22 to effect the energization of 
the closing Solenoid T at the expiration of a 
predetermined time interval following the auto 
matic opening of the main Switch element 3. 
The energizing current for the closing Sollinoid 

7 may be obtained from any suitable source, 
which, in this instance, is illustrated as a recti 
fler 6 having its Output terminals connected to 
the solenoid , and its input terminals con 
nected through contact members 23 to the Sec 
ondary winding of a transformer 62, the primary 
winding of which is connected to the Supply 
conductors . 
When the closing solenoid. 7 is energized, as 

described, the main switch element 3 is reclosed 
and the arm 4 is again actuated to its lower 
position, as shown in Fig. 3. It will be observed, 
however, that since the pawl 36 on the arm 24 
has engaged the first notch 34 of the ratchet, 
'the disc is stopped in a predetermined angular 
position when the contact member 22 is fully 
closed. This position is shown in Fig. 4. When 
the arm 4 moves downwardly, the pawl 42 now 
engages the notch 44 in the disc and rotates it in 

which moves 

3 
a counter-clockwise direction through a prede 
termined angle of rotation. The arm also en 
gages the end 48 of the bell-crank lever 46 and 
actuates it to a holding position. The design of 
the mechanism is such that this counter-clock 
wise movement of the disc carries the pin 52 to 
a point above its normal non-operating position, 
so that by an operation of the lever 46 the disc, 
when it is released by the pawl 43, reverses its 
direction of rotation and may be caught and re 
tained in its non-operating position as described 
hereinbefore. 
This operation occurs only in the event that 

the circuit interrupter remains in the closed 
position after the first reclosure, Since when 
such occurs the arm 4 remains in the lower 
position, as shown in Fig. 3, thereby retaining 
the lever 46 in a position to catch the disc dura 
ing its unwinding operation. It will also be un 
derstood that the link 56 functions again to actu 
ate the contact-carrying arm 24 to the open 
position, thereby deemergizing the closing Sole 
noid when the main switch element is closed. 

In the event the circuit interrupter reopens in 
mediately, the arm 40 is again returned to its 
upper position, thereby releasing the retaining 
lever 46 which permits the disc 28 to continue its 
rotation in a closing direction. 
In this instance, the pawl 36 will be picked up 

by the second notch 35 in the trigger for the rea 
son that the disc was actuated through such an 
angle in the counter-clockwise direction when the 
pawl 6 engaged notch 44 as to position the notch 
35 ahead of the pawl 36, so that when it was re 
leased by the operation of the link 56, it would be 
directly in the path of the Second notch 35. 
As described before, the disc continues to ro 

tate in the counter-clockwise direction for a pre 
detCrmined time interval, as determined by its 
time delay element 53, at which time the contact 
members 23 are bridged to effect a second reclo 
Sure of the main contact element f3. 
As will be readily understood, the disc is now 

retained in a different angular position because 
of the engagement of the pawl 36 with the second 
notch in the ratchet, thereby permitting the pawl 
42 on the arm 4 to engage the second notch 45 
in the disc. This causes the disc to be rotated 
in a counter-clockwise direction through a greater 
angle than formerly. However, should the circuit : 
interrupter remain closed, thereby causing the 
arm 4 to hold the retaining lever 46 in such po 
sition as to catch the disc as it starts to unwind 
when the pawl 42 disengages from the notch 45, 
it makes no difference to what angular position 
the disc is rotated. 

In the event, however, that the circuit inter 
ruper reopens immediately, the retaining arm 
4S is moved to its normal position, thereby posi 
tioning its notch 63 in the path of a pin 64 on the 
disc 28. As will be readily understood, this se 
curely locks the disc 28 against further rotation 
in the clockwise direction, and thereby prevents 
a further reclosing operation of the main switch 
element. This position is known as the “lock 
out' position, and the lock-out may be made to 
Occur after any desired number of reclosing op 
erations. - 

In order to reset the mechanism after a lock 
out has been effected, the main switch element 3 
may be closed manually by means of the handle 
60, as shown in Fig. 2, which causes the arm 4 
to again engage the end of the retaining lever 
46, thereby actuating it downwardly until the 
locking pin 64 has become disengaged from the 
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notch 63. This permits the disc 28 to rotate in 
a clockwise direction until the pin 52 again en 
gages the lever 46 to retain the disc in its nor 
mal non-operating position, as shown in Fig. 3. 

It is to be understood that the reclosing mech 
anism automatically resets to its normal non 
operating position should the interrupter remain 
closed on either the first or second reclosures. 
This is because of the fact that whether the pawl 
48 engages notch 44 or 45 the disc is always ro 
tating to an angular position such that when it 
is released the pin 52 will engage the retaining 
arm 46, provided it is held in a downward posi 
tion, as would be the case when the interrupter 
is closed. 

In view of the foregoing it is apparent that we 
have provided an automatic reclosing circuit in 
terrupter of simple construction which may be 
formed by associating a suitable mechanical 
counting and timing device with an ordinary cir 
cutt interrupter in such manner that the move 
ments of its main switch element may be utilized 
to control the operation of the mechanical count 
ing and timing device. This device may be at 
tached to, or built into, the circuit interrupter 
structure in any desirable manner, the only re 
quirement being that they are mechanically as 
sociated. 

It is apparent that the counting and timing 
mechanism may be constructed in a number of 
different ways, so long as there is a switch ele 
ment for controlling the closing solenoid and a 
self-actuating member, operated by means of a 
spring or otherwise, which may be retained in 
a certain position normally and released from 
such position in response to an opening of the 
interrupter to effect a timed closure of the con 
tact members. The only other necessary require 
ment is the lock-out feature which might also 
be obtained in other ways from that illustrated. 
Therefore, while we have illustrated a specific 

embodiment of our invention in order to clearly 
disclose its novel features, we do not wish to be 
limited to the exact details of construction as 
shown, since modifications may be made without 
departing from the spirit of the invention as de 
fined in the appended claims. 
We claim as our invention: 
1. An automatic reclosing device for a circuit 

interrupter having a main contact element, 
means for opening said element and electro-re 
sponsive means for closing the main contact 
element, comprising, a control switch element for 
controlling the energization of the closing means 
and a self-actuated mechanical notching device 
having a normal starting position and disposed 
to be mechanically actuated to different starting 
positions and released for operation in accord 
ance with the successive closing and opening 
movements of the main contact element of the . 
interrupter for operating the control switch, said 
notching device being disposed to automatically 
become inoperative to effect further operations of 
the control switch and closure of the main con 

is tact element after a predetermined number of 

70 

Operations. - 

2. An automatic reclosing mechanism for a 
circuit interrupter having a main switch element, 
means for closing said switch element and means 
for opening said element, comprising a control 
switch operable to control-the energization of 
the closing means, and a counting and timing 
device comprising a single spring-driven rotat 
able element for mechanically actuating the con 
tryil switch to energize the closing means, said 

energization of the closing means, mechanical 

9,078.057 
device being Operated to a starting position each 
time the main switch element closes and released 
in response to the opening of the main switch 
element and disposed to automatically lock out 
after a predetermined number of operations in 
the event that the main switch element continues 
to reopen. 

3. The combination with a circuit interrupter 
having a main switch element, electro-respon 
sive means for closing the switch element and 
means for automatically opening the switch ele 
ment, of a self-operating mechanical counting 
and timing device for controlling the energiza 
tion of the closing means, said device comprising 
a control switch for controlling the energization 
of the closing means and a single rotating actu 
ating element therefor mechanically operated to 
and released from a starting position in accord 
ance with the closing and opening operations of 
the main switch element to effect a predeter 
mined number of successive timed reclosures of 
the main switch element. 

4. The combination with a circuit interrupter 
having a main switch, element, electro-respon 
sive means for closing the switch element and 
means for automatically opening the switch ele 
ment, of a control switch having open and closed 
positions for controlling the energization of the 
electro-responsive closing means, a single rotat 
able element normally held in a starting position 
mechanically when the circuit interrupter is 
closed and disposed when released to Operate 
the control switch from its open position to the 
closed position, driving means for actuating the 
rotating element in a closing direction when the 
circuit interrupter opens, means for Controlling 
the speed of rotation of said element and means 
actuated into engagement with the rotating ele 
nent during the closing operation of the main 

O 

switch element for mechanically actuating the . 
rotatable element to a starting position and for 
effecting its release from said starting position 
in response to the opening of the main contact 
members, thereby to provide successive tinned 
re of the main switch element. 

e combination with a circuit interru provided with electro-responsive closing E. 
and means for automatically opening the inter 
rupter, of Switch means operable to control the 
means actuated in response to the closure of the 
interrupter for opening the switch means, nine 
chanical timing means including a rotatable ele 
ment having a non-operating position and self 
9perable when released from said position to ac 
tuate the switch means to close the interrupter, 
mechanical means actuated by the interrupter 
disposed to engage the rotatable element Only 
during the closing of the interrupter for actuat 
ing the rotatable element to its non-operating 
position in response to each closure of the inter. 
rupter, and latch means cooperating with said 
mechanical means for holding the rotatable ele 
ment in its non-operating position when the in 
terrupter is closed. w 

6. In a mechanical reclosing device for circuit 
interrupters having electro-responsive closing 
means, in combination, a switch element for 
controlling the energization of the closing means, 
means including a spring-actuated driving ele 
ment for actuating the switch element, releasable 
latch means mechanically actuated by the inter 
rupter for holding said spring-actuated driving 
element in a normally non-operating position 
when the interrupter is closed, said spring-act 

70 
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ated driving element being automatically oper 
able when released to close the switch element 
and adapted for a predetermined number of Suc 
Cessive Operations, and means on said spring 
actuated driving element disposed to cooperate 
with said releasable holding means to preclude 
further operation of the spring-actuated driving 
element after said predetermined number of suc 
Cessive operations in the event that the inter 
rupter opens within a predetermined time fol 
lowing the last of said predetermined number of 
successive operations. 
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7. The combination with a circuit controlling 
device provided with automatic tripping means 
and electro-responsive means for closing the cir 
cuit controlling device, of a switch for controlling 
the energization of the closing means and a me 
chanical counting and timing device comprising 
a single Spring-actuated driving element hav 
ing a normal starting and non-operating posi 
tion and successively operable to mechanically 
actuate said control switch to its closed position 
to reclose the circuit controlling device a pre 
determined number of times at predetermined 
intervals, Said driving element being mechani 
cally released for operation and reset to different 
starting positions by means responsive to the 
Successive opening and closing operations of the 
circuit controlling device. 

8. The combination with a circuit interrupter 
having a closing solenoid and means for auto 
matically opening the interrupter, of a switch for 
controlling the energization of the closing sole 
noid, a Self-actuated successively-operable tim 
ing device for actuating the switch to its closed 
position, said device having a normal starting and 
non-operating position and a lockout position 
and being reset to different starting positions to 
Ward the lockout position in response to succes 
'sive closing operations of the interrupter, and 
means responsive to the closed condition of the 
interrupter for holding the timing device in its 
normal starting position and responsive to an 
opening operation of the braker for initiating the 
Operation of the timing device, said timing device 
being inherently disposed to become inoperative 
to close the control switch after a predetermined 
"number of successive opening and closing opera 
tions of the interrupter. 

9. In a mechanical reclosing device for circuit 
interrupters, in combination, a switch element, 
means including a rotatable disc for actuating 
the Switch element to its closed position, spring 
means for constantly exerting a rotating force on 
Said disc, means for controlling the speed of ro 
tation of the disc, and mechanical means adapted 
to be actuated by the circuit interrupter for re 
taining the disc in a normal non-operating posi 
tion against the force of the spring means when 
the interrupter is closed and releasable to ini 
tiate the Operation of the disc when the inter 
rupter opens, said means being adapted to lock 
the disc against further rotation after it has 
functioned to close the switch a predetermined 
number of times and the interrupter fails to re 
main closed for a predetermined time. 

10. A mechanical reclosing device for circuit 
interrupters comprising a rotatably mounted disc 
element, means for biasing the disc to rotate in 
one direction, a Switch element for controlling 
the closing operations of the circuit interrupter, 
ratchet means interposed between the Switch ele 
ment and disc to provide for actuating the Switch 
element to its closed position, said ratchet means 
being disposed to stop the disc in different posi 

5 
tions depending upon the starting position of the 
disc, ratchet means interposed between the disc 
and the circuit interrupter to actuate the disc to 
different starting positions in response to succes 
Sive closures of the interrupter, and means dis 
posed to render the disc ineffective to produce 
further closures of the Switch element after a 
predetermined number of Operations thereof. 

11. In combination, a circuit controlling Switch 
comprising a movable contact member, a rotat 
ably mounted member, spring means for con 
stantly exerting a force to rotate said member, 
ratchet means interposed between the movable 
contact member of the switch and the rotatably 
mounted member, whereby the switch is actuated 
to the closed position in response to the rotation 
of the rotatably-mounted member by the spring 
means, means for releasably retaining the ro 
tatably mounted means in an initial starting po 
sition against the force of the spring means to 
provide upon the release of the rotatably-mount 
ed means for closing the Switch, said ratchet 
means being disposed to stop the rotatably 
mounted means in different predetermined posi 
tions dependent upon its starting position and 
means operable to actuate the rotatably-mounted 
means to different starting positions dependent 
upon its position determined by the ratchet means 
as the result of successive operations thereof. 

12. In a mechanical reclosing device for circuit 
interrupters, in combination, Switch means for 
controlling the closing of the circuit interrupter, 
a pivotally-mounted arm for actuating the Switch 
means, a rotatable disc for actuating the arm to 
close the SWitch means, a ratchet connection be 
tween the arm and the disc whereby the arm may 
be actuated in a contact closing direction, means 
for driving the disc in one direction to close the 
Switch means, means disposed to be actuated in 
accordance with the closing and opening move 
ments of the circuit interrupter and adapted to 
rotate the disc in the opposite direction to a pre 
determined position when the interrupter is clos 
ing, and means disposed to be engaged by said 
last-named means for releasably holding the disc 
in a starting or non-operating position. 

13. In a mechanical recloser for effecting a 
predetermined number of tinned reclosures of a 
circuit interrupter, in combination, switch means 
for effecting closing operations of the interrupter, 
rotatably-mounted means for actuating the 
switch to the closed position, a ratchet connec 
tion between the Switch means and the rotatably 
mounted means whereby upon successive closures 
of the Switch means the rotatably-mounted 
means is stopped in different positions, driving 
means for the rotatably-mounted means, means 
actuated in accordance With the closing move 
ments of the interrupter for actuating the ro 
tatably-mounted means to different starting po 
sitions, means, dependent upon the circuit inter 
rupter being in a closed position for retaining 
the rotatably-mounted means in a non-operat 
ing position, said means being disposed to release 
the rotatably-mounted means in response to an 
opening operation of the interrupter and to lock 
Said rotatably-mounted means against further 
operation at the expiration of a predetermined 
number of recoSures of the interrupter. 

14. In a mechanical recloser for effecting a pre 
determined number of timed reclosures of a cir 
cuit interrupter, in combination, switch means 
for effecting closing operations of the interrupter, 
a rotatably-mounted Spring-biased disc element 
for actuating the switch means to the closed 
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position, means disposed to be actuated by the 
Opening of the circuit breaker for opening the 
switch element, ratchet means interposed between 
the disc and the switch means, whereby succes 
sive operations of the disc from different starting 
positions effects successive closures of the switch 
means, means for retaining the disc in a pre 
determined non-operating position, and means 
actuated in accordance with the closing opera 
tion of the circuit interrupter disposed to actuate 
the disc to different starting positions, said means 
being disposed to engage the discretaining means 
when the circuit interrupter is in the closed posi 
tion for retaining the disc in its non-operating 
position. 

15. The combination with a circuit interrupter 
having means for opening the interrupter and 
electro-responsive means for closing the inter 
rupter, of a mechanical counting and timing 
switch for controlling the energization of the 
closing means, said, counting and timing switch 
comprising a contact element and a single self 
actuated element for closing the contact element 
having a lockout position and disposed when re 
leased from different starting positions to stop 
in different positions, means actuated by the 
interrupter for Operating the actuating element 
from the different stopping positions to different 
starting positions progressively toward the lock 
out position during successive closing operations 
of the interrupter, and latching means rendered 
effective in response to the open condition of the 
interrupter and the actuating element reaching 
its lockout position for rendering said element 
ineffective. 

16. The combination with a circuit interrupter 
having means for opening the interrupter and 
electro-responsive means for closing the inter 
rupter, of switch means for controlling the energi 
zation of the closing means, a mechanical timing 
and counting device for actuating the switch 
means, said device comprising a self-operated 
rotating element having a normal starting and 
non-operating position and a lockout position, 
latch means for holding the rotating element in 
its normal starting and non-operating position, 
and means actuated by the circuit interrupter 
disposed to actuate the rotating element progres 
sively toward the lockout position during succes 
sive closing operations of the interrupter and to 
engage the latch means to actuate it to a holding 
position when the circuit interrupter is closed, 
said latch means being effective to lock the ro 
tating element against further rotation when it 
is actuated to the lockout position. 

17. A mechanical reclosing device for a circuit 
breaker provided with automatic tripping means 
and an electro-responsive closing means com 
prising a switch for controlling the energization 
of the closing means, a rotatable actuator for the 
switch, a ratchet device carried by the actuator 
adapted to engage the switch to close it and to 
stop the actuator in different positions on suc 
cessive operations from different starting posi 
tons, said actuator being provided with a plural 
ity of spaced notches on the outside thereof, and 
means disposed to be mechanically actuated by 
the closing operations of the circuit-breaker for 
engaging said notches dependent upon the stop 
ping position to successively return the actuator 
to different starting positions. 

18. A mechanical reclosing device for a circuit 
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breaker provided with automatic tripping means 
and an electro-responsive closing means com 
prising a switch for controlling the energization 
of the closing means, a rotatable actuator for 
the switch, a ratchet device carried by the actu 
ator adapted to engage the switch to close it and 
to stop the actuator in different positions on 
successive operations from different starting posi 
tions, said actuator being provided with a plu 
rality of spaced notches on the outside thereof, 
and means disposed to be mechanically actuated 
by the closing operations of the circuit breaker 
for engaging said notches dependent upon the 
stopping position to successively return the actu 
ator to different starting positions, and means 
disposed to be mechanically controlled by the 
position of the circuit breaker for retaining the 
actuator in a normal non-operating position de 
pendent on the circuit breaker remaining closed 
for a predetermined time and for engaging the 
actuator to preclude further operations thereof 
after it has operated a predetermined number 
of times successively. 

19. A mechanical reclosing device for circuit 
breakers provided with automatic tripping means 
and electro-responsive closing means comprising, 
a Switch for controlling the energization of the 
closing means, mechanical means disposed to be 
actuated by the circuit breaker for opening the 
switch in response to the closure of the breaker 
and for releasing the switch for subsequent op 
eration in response to the opening of the breaker, 
normally non-operating rotatable means for ac 
tuating the Switch, means for constantly exerts 
ing a rotating force on said rotatable means, 
means disposed to be mechanically controlled by 
the circuit breaker for holding the rotatable 
means in a predetermined position against its 
rotating force when the breaker is closed and for 
releasing it when the breaker opens, and means 
disposed to be mechanically actuated by the clo 
sure of the circuit breaker for returning the ro 
tatable means to its normal non-operating posi 
tion. 

20. A mechanical reclosing device for circuit 
breakers provided with automatic tripping means 
and electro-responsive closing means comprising, 
a Switch for controlling the energization of the 
closing means, mechanical means disposed to be 
actuated by the circuit breaker for opening the 
Switch in response to the closure of the breaker 
and for releasing the switch for subsequent op 
eration in response to the opening of the breaker, 
normally non-operating rotatable means for ac 
tuating the Switch, means for constantly exert 
ing a rotating force on said means, means dis 
posed to be mechanically controlled by the cir 
cuit breaker for holding the rotatable means in 
a predetermined position against its rotating 
force when the breaker is closed and for releasing 
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it when the breaker opens, ratchet means inter- . 
posed between the switch and the rotatable means 
whereby the actuating means closes the switch 
and is stopped thereby in different positions dur 
ing successive operations dependent upon its 
starting position, and means disposed to be me 
chanically actuated by the closing operations of 
the circuit breaker for returning the actuating 
means to different starting positions during suc 
cessive Operations. 
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