Rl = o ST

Oct. 4, 1949, J. M. WALLACE ETAL 2,483,602
' | ' CIRCUIT BREAKER | ;

" Filed Jan. 25, 1945

' “F?iz Z /6 [

I8 )
R
| TP TITEEITS,
| 2 4 /I ?’IIIIIIIIIJI;’ 22K

N N

7

N

t" 'I_.‘ﬂ ."-'.'.n

N\

L
AN

_

N

=

g gty

=z
J .

}

. : 1 : | VA ‘Z I L flfﬂ”’lff 5 ;\? L L L L L
R f’ oA Nies
$ |l "'-'\\ =\ k 4
i := : ’ prom % ) %%
68-.) it B ' —2
r41 1
j 11}
IR
|
| E:" ':

S
, h

g

N

MR

A 3 |
’E/ \? | 60
A M

N e A

N K1 Z. R

A ' " %

=
NN

L
!
.I ‘-.I
il sing il el ~
N
[ ™ -

L-?_-

e
T

=== —fe—

r-f---" e
h_'_+_--_- R W

T

L -
4k 3 B L JAF i .
'F
L |
| ¢ |l *
' i
A =
4 - rerrer wvooocs I
R b

. F

ll— N

==

=.‘-
L

TS
eakkE
Jna Y E—

TR

ad " INVENTORS
James M Wallace, Andrew W Ldwards

arnd Jdizfvfff'ASEuzcvﬁ '




Patented Oct. 4, 1949

UNITED STATES PATENT OFFICE

2,483,602

2,483,602

CIRCUIT BREAKER
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This invention relates generally to electric

4 Claims. (Cl. 200-—89)

circuit interrupters, and especially to automatic

reclosing circuit breakers.
In distribution circuits, where it is common
Ppractice to do work on the line conductors when

- energized, it is important, for safety consider- |

ations, that the circuit interrupter protecting the
circuit operate to deenergize the circuit being
worked on immediately when a short circuit oc-
curs. It is also important for safety reasons
that such a circuit interrupter does not reener-
gize the circuit. One way of protecting circuits
of this type is by the use of repeating fuses, and
with this type of protective equipment the dan-
gers mentioned above may be avoided when
working on the circuit by removing all the fuses
ol the repeating fuse structure but one.

A more modern apparatus for protecting cir-
cuits of the type described is the smal] automatic
reclosing circuit breaker, and the main object
of this invention is to provide novel means for
selectively preventing automatic reclosing of
such a breaker.

A more specific object of this invention is
to provide for an automatic reclosing circuit in-
terrupter which operates-in response to an over-
load to open and reclose the circuit a prede-
termined number of times and then automati-
cally remain open, with manually selective means
for causing said interrupter to remain open after
a single circuit interrupting operation.
Automatic reclosing circuit breakers of the
type described are usually provided with some
type of normally inactive lockout means adapted
to be actuated by an integrating or counting
means In response to a predetermined number
of successive circuit interrupting operations of
the breaker, for rreventing reclosure of the

breaker contacts. The integrating or counting

means Is preferably of a type which automati-
cally resets if the overload condition clears, and

the breaker therefore remains closed before open-’
ing said predetermined number of times, which
results in lockout occurring only when the afore-

sald predetermined number of ¢ircuit interrupt-
ing operations occurs in rapid succession.
Another object of this invention is to provide
an automatic reclosing circuit breaker of the
type described having lockout means actuated by
integrating means only after a plurality of cir-
cuit interrupting operatiocns, with novel man-
ually operable means for selectively causing oper-
ation of said lockout means in response to a first
‘circuit interrupting operation of said breaker.
These and other objects of this invention will
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| - 2 | | |
become more apparent upon consideration of the
following detailed description of preferred em-
bodiments thereof when taken in connection with
the attached drawing, in which- |

Pigure 1 is g longitudinal section taken
through the casing of a circuit Interrupter em-
bodying this invention, with most of the parts
within the casing being shown in elevation;

Fig. 2 is a partia] enlarged sectional view of
the mechanism of the breaker shown in Fig. 1,
taken substantially on the line II—II of Fig. 1;

Fig. 3 is a partial sectional view of a modified
form of the invention applied to 3 breaker, such
as that shown in Fig. 1: and |

Fig. 4 is a partial sectional view taken sub-

stantially. .on the line IV—IV of Fig. 3.
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12 to a terminal bolt 10 which
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This invention is disclosed as being embodied
in ‘an automatic reclosing circuit breaker con-
struction which, in general, is like that disclosed
in J. M. Wa,llace. Patent No. 2,333,604, on a
Circuit interrupter, Issued November 2, 1943 to

invention, and many
of the parts of the breaker disclosed herein are
identical with corresponding parts of the breaker
illustrated in this patent. The breaker is illus-
trated herein as being enclosed in a tubular cas-
ing 2 of insulating material, such as porcelain
or the like, with the lower end thereof being
closed by an end wall 4 suitably secured within
tubular casing 2 in any desired manner, such
as by cementing or the like, at a location spaced
somewhat from the lower end of casing 2 to

provide for a protective flange 6 integral with

the casing extending beyond eng wall 4. ' Flange
6 is adapted to conceal a lower terminal 8 for
breaker, which terminal is secured by a nut
passes through
provided in end
brovided with a head:

seated on the inner side of

8 substantially central opening
wall 4. Terminal bolt {0 is
14 adapted to be

end wall 4. o
The upper end of casing 2 is adapted to be
closed by a cover casting structure 16 having

- an integral flange (8 adapted to be seated on

45

o0

- tion forming a space 24,

53

the upper end of casing 2, with packing mate-
rial 19 interposed therebetween. Cover casting
I6 may be secured to casing 2 in any desired
manner, preferably by bolts or the like (not
shown) connecting the casting with an anchor
ring 20 secured to the upper end of casing 2
as by cast metal or the like 22.

Cover casting 6 is provided with a hollow por-
J across which extends a
shaft 26 with the ends

mounted in opposite walls of the cover casting.

of the shaft rotatably
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A generally U-shaped spfing support 28 has the
legs thereof pivotally mounted on shaft 26, and
the spring support is biased in a counterclock-

wise direction, as viewed in Fig. 1, by a compres-

sion spring 30 reacting between & flange 32 pro- § circuit through

vided on a rod 33 pivotally connected to one leg

of the spring support as at 36, and an ear 34

integral with the cover casting. Kar 34 is aper-
tured for slidably recelving rod 33. Spring sup-
port 28 is normally prevented from rotating in

a counterclockwise direction under the influence
of spring 30 by toggle levers 106 and 108 which
are connected together by a knee pivot pin {10,

with lever 108 pivotally connected to one leg of

spring support 28 as by & pivot pin 112, and with
the other toggle lever 106 being pivotally mounted
on the casting as by & stub shaft (id, Toggle
lever 106 is extended beyond shaft 114 to provide
o handle portion at the exterior of hollow space
24 having a hookeye 116 at the outer end thereof.
Toggle levers 106 and 108 are normally held at
an overcenter position by engagement of the
outer end of lever 106 with an adjustable stop
holt 118 mounted beneath & hood portion 4T

integral with the cover casting.
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Shaft 26 within hollow space 24 of the cover

casting is also adapted to support a contact clos-
ing spring 38 having the ends thereof reacting
against the bight
and against an actuating crank 40 also pivotally
mounted on shaft 26, in a manner to bias crank
40 in a clockwise direction as viewed in Fig. 1.
Actuating crank 40 is operatively connected with
a contact rod 44 by connecting links 42 of in-
sulating material, such, for example, as fiber
or the like. Contact rod 44 extends downwardly
through casing 2 and is provided at a lower end
with a contact head 46 adapted in the closed
circuit position to engage a fixed contact 48 se-
cured in a cap 50 for a tubular interrupter hous-
ing 52. Cap 50 of the interrupter housing is
adapted to be electrically connected with lower
terminal 8 by means of & coil compression spring
54 of some resilient conducting material, such
as a copper alloy, as this spring reacts between
head 14 of terminal bolt 10, and cap 50.

The tubular interrupter housing 52 is of an
insulating material, such as fiber or the like, and
is provided with a cap §6 for its other end which
has integral therewith one or more supporting
plates 58, which, in turn, are connected with a
solenoid supporting frame 60. The solenoid sup-
porting frame is, in turn, suspended from cover
casting’ 16, as by one Or more supporting posts
63. By this means, it will be observed that all
of the parts mounted within casing 2 are sup-
ported from cover casting 16, so as to be insert-
able or withdrawable from casing 2 with cover
casting 16, as a unit.

The solenoid supporting frame 60 is adapted |

to support solenoid coil 62 which is annular in
form so that contact rod #4 extends substan-
tially centrally therethrough, and at the point
where actuating rod 44 extends through top cap
56 of the interrupter housing, it is provided with
a sleeve 64 to enlarge the area of the contact
rod at this point, and this sleeve may also be
of insulating material, in order to insulate the
rod from cap 56. A generally cylindrical sole-
noid core 66 is slidably mounted on contact rod
&4 above sleeve 64, and is provided with a bot-
tom wall and with side vent opening &1 adjacent
the bottom wall. Solenoid core 8¢ is slidably
mounted within a dashpot cylinder 68 formed
within coil 62, and contact

portion of spring support 28

30

40 dashpot cylinder 8, inasmuch as
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with an actuating sleeve 70 theréon having &
flanged head 12 at the upper end of the sleeve,
for a purpose to be described. o
Solenoid coil 62 is connected in serles in the
the breaker between terminal 8§
at the lower end thereof, and & terminal 18§ se-
cured on cover casting 16. This circuit through
the breaker proceeds from terminal 15 through
the cover casting and through a conductor 18

'secured thereto to coil 62, and from the coil by

way of a flexible conductor 18 to a supporting
plate 80 secured on contact rod 44 at the upper
end of sleeve 64, and thence through the contact
rod to fixed contact 48, end cap 50, spring 54,
and terminal bolt 10 to the lower terminal 8.

Supporting plate 80 on contact rod 44 is adapt-
ed to pivotally support a latch plate 82 at one
end, and this latch plate is provided with an
aperture for receiving the contact rod while per-
mitting pivotal movement of the plate, and iIs
also provided with a second aperture for re-
ceiving latch rod 84 stationarily mounted be-
tween cap 56 of the interrupter chamber and
solenold supporting frame §0. A light coll com-
pression spring 86 Is provided for normally blas-
ing latch plate 82 away from supporting plate
80. It will be noted that latch rod 84 is provided
at its lower end with a reduced area portion 87
for a purpose to be described.

In operation, upon the Dpassage of currents
through the interrupter above a predetermined
magnitude, solenoid coil 62 is energized suffi-
ciently to attract core 88 upwardly until the bot-
tom wall thereof engages actuating sleeve 10 to
raise the sleeve until its fiange 12 engages shoul-
der 11 on the actuating rod, to then separate con-
tact head 46 from fixed contact 48. There is
some time delay before the contacts are separat-
ed, due to the dashpot action of core §8 within
all these parts
are adapted to be submerged In an insulating
liquid which may fill casing 2 up to level L. As
soon as the contacts are separated however, an
arc is formed within interrupter chamber 82, and
this acts to build up pressure within the cham-
ber and force contact head 46 away from fixed
contact 48 by the piston-like action of the contact
rod. As contact rod 44 is moved upwardly away
from fixed contact 48, reclosing spring 38 s
stressed. However, when the arc s finally ex-
tinguished within interrupter chamber 52 by at-
tenuation thereof and by the arc-extinguishing
action of the liquid within the chamber, reclosing
spring 38 is prevented from immediately reclos-
ing the contacts due to the action of latch plate
82 in binding on latch rod 84 under the influence
of its spring 86. The latch plate can be released
only by movement of solenoid core 66 downwardly
into engagement with the free end of the latch
plate. This downward movement of core &6 is
quite slow, however, due to its dashpot action in
sleeve 68. Accordingly, it will be apparent that
downward movement of contact rod 44 will be
delayed until core 68 engages latch plate §2, and
thereafter downward movement of the contact
rod will be substantially at the same rate as the
core until the reduced area part 81 of latch rod’

84 is reached, when latch plate 82 will no longer

be effective to bind on the rod, so that the final
movement of contact head 48 into engagement
with fixed contact 48 will be unrestrained, and
consequently quite rapid. Preferably, provision
is made, as disclosed in the above-mentioned

rod 44 is provided 75 Wallace patent, for flushing arc chamber $2 of
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gases and other impurities during reclosing of

th’e breaker contacts.

‘The circuit breaker may be manually opened
and closed whenever desired, by the use of a hook
stick inserted in hookeye {168 of toggle lever (06,
and pulling downwardly to rotate this lever in
a clockwise direction and move knee pivot pin 10
overcenter, thus permitting spring 30 to rotate
spring support 28 in a counterclockwise direc-
tion, carrying with it actuating crank 40, to lift
contact head 46 away from fixed contact 48.
With the parts in this position, spring 30 will
hold the contact separated, and they may be
manually reclosed by rotating lever (06 in the
opposite direction into engagement with the stop
bolt §18. This will obviously move toggle levers
- 106 and 108 back overcenter, and permit closing

spring 88 to move contact rod 44 downwardly at
a rate determined by the downward movement
of the core 66, as previously explained.

In order to limit the number of closely suc-
cessive circuit interrupting operations of the
breaker in the event a continuing fault occurs,
there is provided integrating means similar to
that shown in the previously mentioned Wallace
patent, comprising a cylindrical sleeve 88 mount-

ed on solenoid casting 60, and having a piston 90

therein provided with a plurality of notches 92.
The lower end of sleeve 88 is provided with an in-
let opening 94 (Fig. 3) controlled by a ball check
valve 96 to permit flow of liquid solely into the
lower end of the sleeve. Cylindrical sleeve 88 is
also provided with a side opening 88, through
which one leg of a U-shaped pawl 100 is adapted
to move to engage one of the notches 92 in pis-
ton 80. Pawl 100 is provided with a slot 10f
through the top leg and the bight portion thereof

for receiving a guide rod 102, and the upper end

of contact rod 44. The lower leg of pawl (00 is
apertured for receiving guide post 102, and the
pawl is normally held at the position shown by
a coll compression spring (04 reacting between
a8 shoulder on the guide post and the lower leg
of the pawl.

In operation, each time a circuit interrupting
operation occurs, flange 72 on actuating sleeve
10 is lifted an amount sufficient to cause pawl
{008 to tilt so that the upper leg thereof moves
- into engagement with a notch 92 of integrating
piston. 90, to lift the piston a predetermined
amount. As piston 90 is lifted, a corresponding
amount of liquid is drawn into the lower part of
sleeve 88. Upon reclosure of the breaker follow-
ing any circuit interrupting operation, if the fault
has cleared so that the conftacts remain closed,

piston 90 will gradually sink back to its original

position. This return of piston 90 to its original
position is necessarily slow, due to the relatively
tight fit thereof in sleeve 88, and the necessity
of displacing liquid drawn into the lower end of
the sleeve past the relatively small clearance be-
tween the piston and sleeve. However, if the
breaker immediately reopens, pawl 100 will en-
gage the next lower notch 92 in the piston, and
rajse the piston a further amount, since the pis-
ton has not had time to return to any appreciable
extent toward its original position. After a pre-

determined number of closely successive circuit
interrupting operations of the breaker, exten-

silon 81 of integrating piston 90 will have been
raised g suficient distance to engage toggle lever
108 and move the toggle levers overcenter and
permit spring 30 to rotate spring support 28 in
the manner previously described to prevent re-
closing of the breaker contacts. This open con-
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dition of the breaker contact 18 clearly indicated
at the exterior of the casing because the outer

end of lever {08 with hookeye 116 will be disposed

below hood 117, to thus indicate that a manual

reclosing is necessary.

It is preferred that the breaker interrupt the

circuit three times Iin close succession before

toggle levers 1068 and 108 are moved overcenter to
maintain the contacts separated, as it has been
found that most faults will clear themselves after
one or two circuit interruptions and reclosures.
However, as previously pointed out, for safety
reasons it is desired at times that reclosure be -
prevented even after the first circuit opening in-
terrupting operation, and for this purpose there

is provided associated with cover casting (8 a

control shaft (28 extending through an opening
180 provided in a side wall of the cover casting,
having a handle {22 at the outer end of shaft
120, and a flange 124 at the inner end of the
shaft. A light coll compression spring 126 is
adapted to react between flange 124 of the control

shaft and a supporting plate 128 secured to the
cover casting, to continuously bias shaft 120 in

a direction inwardly of the cover casting. The
inner end of control shaft 120 is flattened as at
{34 and apertured for slidably receiving a plunger
rod 136 having stop pins {38 at opposite ends
thereof, for preventing escape of plunger (36
from the aperture in end 134 of the control shaft,
Cover casting 16 is provided with an integral

- flange 132 adjacent control shaft [20 for a purpose
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to be described.

In the position of control shaft 126 shown in
full lines in Fig. 2, it is biased by spring 126 to
its innermost pomtion defined by a pin 129 in the
shait, wherein plunger 136 is held at a position
intermediate and in alignment with extension
91 of integrating piston 90 and toggle lever (08.
It will be apparent therefore that in this position
of control shaft 120 a first circuit interrupting
operation of the breaker will advance integrating
piston extension 91 sufficient to engage plunger
136 and move it to throw toggle levers 106 and
108 overcenter and thus cause spring 3¢ to main-
tain the contacts separated. Plunger 136 is, in
effect, a motion transmitting member inserted be-
tween integrating piston 92 and the toggle levers.
When it is desired that the breaker operate in its
normal manner, that is, to proceed through g pre-
determined number of circuit interruptions and
reclosing operations before the contacts are con-
ditioned to be held open by spring 30, it is merely
necessary to withdraw the control shaft 20 by
its handle 22, and to rotate the shaft until han-
dle 122 engages flange 132, as shown in dot and
dash lines in Fig. 2.

According to the embodiment of the invention
disclosed in Figs. 3 and 4, instead of interposing
a motion {ransmitting plunger between the
integrating piston and the toggle levers, manually
controliable means is provided for advancing the
integrating piston so that the contacts will be
maintained separated after a first circuit opening
of the breaker. In this embodiment of the in-
vention, integrating piston 98 is provided with
an extension (40 having its outer end threaded
for receiving stop nuts 142, A control sleeve 144 is
telescoped over sleeve 88, and is slotted as at (46
to nlign with opening 98 in sleeve 88. A control

link 180 is pivotally connected with sleeve (44 as

at 148, and has its other end pivoted at 152 to a

control lever {54 secured on a stub shaft 56
extending through the adjacent side wall of cover
casting 16. The outer reduced end 158 of shaft
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{i14 has secured thereto a control handle 1588,
having a hookeye 160 in its outer end. Control
lever 154 is extended at the opposite side of shaft
i56 to provide a segmental portion 162 having
spaced apertures 164 therein for cooperation with
a ball detent §66. Detent ball {166 is biased out-
wardly into engagement with segmental portion
162 by a cojl compression spring 168 housed with-
in a threaded cup member 70 which is threaded
in an opening in cover casting 6, and held at an
adjusted position by a lock nut 112.

With the control handle {58 at the position
shown in Fig. 3, it will be apparent that the cir-
cuit breaker will operate in a normal manner
as previously described, to cause integrating pis-
ton 90 to move toggle links 106 and 108 overcenter
so that the contacts are held separated only in
response to a predetermined number of a plu-
rality of closely successive circuif interrupting
operations. However, when it is desired for safe-
ty purposes that the breaker contacts remain
open after a first circuit interrupting operation,
the control lever 158 is moved in a clockwise di-
rection, as viewed in Fig. 3, to a position wherein
detent ball 166 engages with the other aper-
ture 164 in extension {62 of lever 154, to thus raise
control sleeve {44 into engagement with nuts (42
on the integrating piston and raise the piston
to a position closely adjacent toggle lever 8.
Detent ball {66 will thus hold lever 15& in a po-
sition wherein extension {4¢ of integrating pis-
ton 90 is just out of contact with toggle lever 108,
so that upon the occurrence of a circuit inter-
rupting operation, pawl 100 will engage the low-
ermost notch of the integrating piston and raise
it into engagement with toggle lever {88 to move
the lever overcenter, and thus permit spring 30
to maintain the contacts separated.

This inventicn thus provides manually oper-
able control means for an automatic reclosing
circuit breaker, for preventing such automatic re-
closure. This may be accomplished with the
structures herein disclosed where an integrating
means is employed to move a toggle overcenter
to release a spring for holding the contacts sepa-
rated, by either, (1) providing an arrangement
for manually selectively interposing motion
transmitting means bhetween the integrator and
toggle mechanism so as to cause the toggle mech-
anism to be moved overcenter by the integrator
sooner than it normally would be, preferably on
the first circuit opening operation, or (2) pro-
viding an arrangement for manually selectively
advancing the integrator so as to obtain the same
result. The structure illustrated in Figs. 3 and 4
is prefeirred inasmuch as nuts 142 on the piston
provide an adjustment for the amount the piston
can be manually advanced, the ball detent 166
provides a means for holding the manual control
handle in either of its two positions. Although
it is preferred that the manually contrcliable
means have but two positions, one in which the
breaker operates normally a predetermined plu-
rality of times in close succession before the con-
tacts are maintained separated, and another
position at which reclosure is entirely prevented,
if is apparent that the manual control means
may be employed to permit one or two reclosures,
or any number less than the normal number of
closely succeeding reclosing operations by adjust-
ing the length of plunger 136 in the embodiment
of Fig. 2, or by adjusting stop nuts 142 of th
embodiment in Figs. 3 and 4. |

Having defined preferred embodiments of the
invention, as required by the patent statutes, it is
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desired that it be understood that this invention
is not to be limited to these particular embodi-
ments inasmuch as it will be apparent, especially
to persons skilled in the art, that many modifl-
cations and changes may be made in these par-
ticular structures without departing from the
broad spirit and scope of this invention. Ac-
cordingly, it is desired that the invention be in-
terpreted as broadly as possible in accordance
with the definitions contained in the following
claims.

We claim as our invention: |

1. In g circuit interrupter of the type having
separable contacts, and having provisions for
automatically separating said contacts to inter-
rupt the circuit in response to a predetermined
circuit condition and for automatically closing
sald contacts following a circuit interrupting
operation, the combination of normally inactive
means adapted when actuated to prevent auto-
matic reclosing of said contacts, integrating
means adapted to be advanced a predetermined
amount in response to each circuit interrupting
operation and when advanced a predetermined
greater amount by a predetermined number of a
plurality of successive circuit interrupting opera-
tions being engageable with said reclosure pre-
venting means to actuate the same, and manu-
ally operable means for selectively reducing the
travel of said integrating means necessary to
actuate said reclosure preventing means by in-
troducing motion transmitting means between
sald integrating means and reclosure preventing
means so that said integrating means may be
caused to actuate said reclosure preventing means
in response to a predetermined circuit interrupt-
ing operation in advance of the last one of said
predetermined number of circuit interrupting
operations.

2. In a circuit interrupter of the type having
separable contacts, and having provisions for
automatically separating said contacts to inter-
rupt the circuit in response to a predetermined
circuit condition and for automatically closing
sald contacts following a circuit interrupting op-
eration, the combination of normally inactive
means adapted when actuated to prevent auto-
matic reclosing of said contacts, integrating
means adapted to be advanced a predetermined
amount in response to each circuit interrupting
operation and when advanced a predetermined
greater amount by a predetermined number of a
plurality of successive circuit interrupting opera-
tions being engageable with said reclosure pre-
venting means to actuate the same, means
mounted for movement to and away from a posi-
tion wherein at least a part thereof is in the path
of movement of said integrating means for trans-
mitting movement from said integrating means
to said reclosure preventing means, and a mov-
able 0peratin'g+handle for moving said motion-
transmitting means to and away from said posi-
tion so that said invegrating means may be caused
to actuate said reclosure preventing means in re-
sponse to a predetermined circuit interrupting
operation in advance of the last one of said pre-
determined number of circuit interrupting
operations.

3. A circuif breaker comprising, separable con-
tacts, overload:responsive means for automati-
cally separating said contacts to interrupt the
circuit in response to overloads on the circuit,
means for automatically closing said contacts fol-
lowing a circuit interrupting operation, means
for counting closely successive operations of sald
breaker and automatically preventing closing of
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the breaker in response to a predetermined num-
ber of such operations, movably mounted alter-
ing means having a manually operable part for
selectively moving said altering means to and
from one pesition where said altering means has
no effect on operation of said breaker, and g sec-
ond position where said altering means is moved
to such a location where it mechanically co-
operates with said counting means for causing
sald counting means to prevent closing of the
breaker in response to a number of breaker op-
erations less than said predetermined number.
4. A circuit breaker comprising, separable con-

tacts, overload-responsive means for automati-

cally separating said contacts to interrupt the
circuit in rcsponse.to overloads on the circuit,
means for automatically closing said contacts fol-
lowing a circuit interrupting operation, counting
means actuated by said breaker to be advanced
a predetermined amouni during each cycle of a
circuit opening and closing operation of said
breaker, means providing for slow return move-
ment of said counting means so that said count-
iIng means will be advanced a predetermined
amount greater than said first-mentioned prede-
- termined amount only in response to a predeter-
mined number of closely successive circuit inter-

rupting operations, means conditioned by said

counting means when the latter has been ad-
vanced sald greater amount to prevent automatic
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number,

closing of said contacts, and manually operable
Imeans operatively connected with said counting
means for advancing said counting means inde-
pendently of breaker operation, and means pre-
venting return movement of said counting means
In response to advancement by said manually op-
erable means, whereby thereafter said contacts
will be prevented from closing automatically in
response to a number of closely succeeding opera-
tlons thereof less than said predetermined

JAMES M. WALLACE.
ANDREW W. EDWARDS.
EARL F. BEACH.

" REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
008,652 © Thomson . .__.._____ Nov. 14, 1893
761,748 Anderson, Jr. _______ June 7, 1904
839,788 Smith ____________ Dec. 25, 1206
847,020 - Smythe et al. ____.__ Mar. 19. 1907
991,849 Herd . ___ .. ______ May 9, 1911

1,77145,7717 Sadler oo __ Feb., 4, 1930
1,762,298 Hosner _._ . ___. _____ June 10, 1930
1,974,978 Anderson _____._.___ sSept. 25, 1934

2,333,604 Wallace - _ . _______

. Nov. 2, 1943



	Drawings
	Front Page
	Specification
	Claims

