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Patented Oct. 31, 1_950

"UNITED STATES

PATENT OFFICE

CIRCUIT INTERRUPTER

James M. Wallace, Braddock, Pa., assignor to
Westinghouse Electric Corporation, East Pitts-
burgh, Pa., a corporation of Pennsylvania

Application June 29, 1944, Serial No, 542,681
(CL zoo_—'as)

10 Claims,
1

This invention relates generally to electric

circuit interrupters, and more particularly to cer-
tain improvements in automatic reclosing circuit
breakers.

"This invention is particularly disclosed here- |

in as embodied in an automatic reclosing circuit
breaker of the type shown in J. M. Wallace Pat-
ent No. 2,333,604, issued November 2, 1943 to the
In circuit
breakers of this type which have g closed, liquid-
filled arc chamber in which the arc is exting-

uished, provision must be made for flushing gases

generated by the arc from the arc chamber after
each circuit interruption. This flushing opera-

tion requires an appreciable time under normal
conditions, especially where the liquid must flow
through arc extinguishing structure during the
flushing operation, and when the arc extinguish-

ing fluid is cold, and consequently has high vis~

cosity, the flushing time correspondingly in-
- creases. Moreover, where the arc extinguish-

ing structure moves with the movable breaker
contact, the arc extinguishing fluid may exert

appreciable delaying action which is undesirable,
especially during reclosing of the breaker con-
tacts.

One object of this invention, therefore, is to
provide nove] arc extinguishing means in a cir-

cuit breaker of the type described, so arranged
that there is substantially no opposition to clos- .

ing movement of the breaker contacts.

A more specific object of this invention is to
provide in a circuit breaker of the type described,
liquid directing means which is movable with the
‘movable breaker contact in opening the circuit
- to force a blast of liquid to pass through the arc
to aid in extinguishing the arc, so constructed
and arranged that the liquid directing means

2

and to enable proper coordmatmn with other

circuit interrupters.

10
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Accordingly, another object of this invention
is to provide novel fluid time delay means for
controliing movement of the contacts in a re-
closing circuit breaker of the type described,
wherein the delaying actlon of the time delay
means is substantmlly constant at all tempera-
tures.

- Another object of this invention is to provide
in a reclosing circuit breaker of the type de-
scribed using an arc extinguishing liquid, and
having flushing of the arc space after each cir-
cuit opening operation and liquid time delay
means for controlling movement of the breaker
contacts, novel means preventing undue delay

in operation of the wreaker contacts or in the

' - flushing operation, especially at low tempera-

25

tures.

These and other objects of thls invention will
become more apparent upon consideration of the
following detailed description of preferred em-
bodiments thereof, when taken in connection with
the attached drawings, in which: |

Figure 1 is a longitudinal sectional view of a
circuit breaker embodying this invention, with
most of the parts within the breaker casing being
shown in elevation, |

Fig. 2 is a longitudinal sectlonal view of a
part of the breaker mechanism shown in Fig. 1,
- Fig. 3 is an enlarged longitudinal sectional
view of a part of the mechanism shown in Fig. 2,
with the valve of the time delay dashpot in a

different position, and

PFig. 4 is a longitudinal sectional view of a

~ portion of a circuit breaker such as that shown

does not appreciably restrict the flow of liquid

during closing movement of the movable contact
of the breaker. |

"When fluid time delay means is used to control
the rate of opening or closing of breaker contacts,
the resistance offered by such time delay ob-
viously varies considerably with temperature and
~ consequent variations in viscosity of the fluid

employed by the time delay means. This causes
- widely variable time delay between circuit open-

ine and reclosing in automatic reclosing circuit

breakers of the type described, whereas it is high-
ly desirable that this time period be substan-
tially a fixed increment, so as to correlate with
the time required for flushing the arc chamber:
and also that it be not too great a time intervel,
in order to obtain better continuity of service,

40

in Figs. 1 and 2, but illustrating one of the parts
thereof in modified form.

This invention is illustrated on the drawmgs
as embodied in a circuit breaker like that dis-

closed in the aforesald Wallace patent which is

of the type responsive to overloads for automati-
cally interrupting the circuit a predetermined
time following the occurrence of an overload,
and is automatically operative to reclose the ecir-
cuit in response to a circuit interrupting opera-
tion. Circuit breakers of this type are also gen-
erally provided with lockout means operative to

‘maintain the breaker contacts in open circuit

position in response to a predetermined number
of closely successive circuit openings and re-
closures, as on a continuing overload. In the
event of the occurrence of overloads which clear
themselves or are isolated before the circuit
breaker goes through its predetermined number
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of closely succeeding circuit interrupting opera-
tions and locks out, the lockout mechanism is ar-
ranged to reset so that it will go through the
same predetermined number of clrcuit openings

and reclosings when an overload occurs at a later
time.

This type of automatic reclosing clrcuit
hreaker comprises, in general, a tubular casing
? of insulating material, such, for example, as
porcelain or the like, which may be supported at
a mid-portion thereof, for example by a support-
ing bracket 4. The casing 2 illustrated, is pro-
vided with a closed lower end having an aperture
for receiving a terminal bolt 6§, having an en-
larged head {0 positioned interiorly of the casing,
and adapted to have a line conductor 8 secured
thereto exteriorly of the casing.

The upper end of casing 2 is open, and is
adapted to be closed by a terminal cover struc-
ture 12 having g flange adapted to be seated on
the upper end of casing 2, and cover {12 may be
secured to the casing in any desired manner,
such, for example, as by securing means (not
shown) connecting the cover to a securing ring

{3 fixed to the upper end of the casing. Cover

{2 is preferably hollow and may be provided with
a threaded filler plug 14, and with a wire con-
nector {5, for connection to another circuit con-
ductor. Within hollow cover (2 there is pro-
vided a supporting shaft 16 extending trans-
versely thereof and mounted at its opposite
ends in opposite walls of the hollow portion of
the cover, for supporting a generally U-shaped
spring support 18. Spring support {8 preferably
has the leg portions thereof rotatably mounted
on shaft 18, and a lockout spring 20 is coiled
about shaft 16, and has one end 22 thereof re-
acting against the bight portion of spring sup-
port 18, with the other end 24 thereof reacting
against a part of cover {2, to bias spring sup-
port 18 in a counterclockwise direction about
shaift 6. XHowever, spring support I8 1s nor-
mally prevented from rotating counterclockwise
on shaft 16 by an overcenter toggle, comprising
pivotally connected toggle levers 26 and 28 which
are pivoted to spring support 18 and to cover 12,
respectively. Toggle lever 28 is fixed to a ro-
tatable shaft 30 for pivotally mounting toggle
lever 28 on the casing and toggle levers 26 and
28 are held at the overcenter position shown in
full lines in Fig. 1, by an indicating handle 32
which is also rigidly mounted on shaft 30, and
engages an adjustable stop screw 34 mounted
beneath a hood 35 integral with cover (2. The
outer end of handle 32 is provided with a hook
eye aperture 36, so that it may be actuated by
a hook stick operating member or the like.
Shaft 16 within the hollow portion of cover
{2 also supports a reclosing spring 31 of smaller
diameter and mounted within lockout spring 20,
with one end 38 of this spring reacting against
the bight portion of spring support 18, and with
the other end 40 of the reclosing spring reacting
against an actuating lever 42 which is pivotally
mounted on shaft i6. The breaker contacts are
adapted to be actuated at least to close the cir-
cuit by spring 37 and-actuating lever 42, and for
this purpose the lever is connected to a contact
actuating rod 46, by means of a pair of connect-
ing links 44 of insulating material, such, for
example, as fiber or the like. . Contact actuating
rod 46 extends through casing 2, passing through
a, solenoid coil supporting frame 48 and into an
arc chamber 50 located adjacent the closed lower
end of the casing. All of the parts within casing

10
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2 are supported from cover (2, since coll sup-
porting frame 48 is secured to the cover by spaced
supporting posts 52 of insulating material, such,
for example, as fiber or the like, and arc cham-
ber 50 is supported from coil supporting frame
48 by spaced supporting plates 54, which are se-
cured to frame 48 and to arc chamber 50. The
lower end of arc chamber B0 is provided with a
terminal cap 56 threadedly mounted thereon, and
a coll compression spring 58 of conducting ma-
terial, is adapted to be compressed between ter-
minal cap 56 and head (0 of terminal bolt §,
when cover 12 is assembled in operative position

with the casing, to conduct curent from terminal
bolt 6 to terminal cap 58.

Arc chamber 50 is preferably formed by a tube
60 of insulating material, such as fiber or the
like, and has, in addition to terminal cap 96, an
upper cap 62 threadedly mounted on the upper
end thereof. Terminal cap §8 of the arc cham-
ber is provided with a contact screw 64 substan-
tially centrally thereof, and also has a plurality
of inlet openings 66 adapted to be controlled by
a valve ring 68 freely movable between terminal
cap 56 and the adjacent end of tube 60. Upper
cap 62 for the arc chamber is provided with at

" least one outlet opening 12 adapted to be con-

30
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trolled by a valve plate 14 movable between the
upper end of tube 60 and cap 62, but normally
held at a position uncovering opening 12, by a
coi] compression spring 16.

Contact actuating rod 46 is provided with an
end section 78 which extends through a central
aperture in arc chamber cap 62, and section 18 is
provided with a sheath 80 of insulating material,
such, for example, as a molded insulating mate-
rial, for engagement with the aperture in cap 62.
Section 18 of the contact rod is provided with a
contact head 82 at its outer end for engage-
ment with fixed contact screw b4.

Because of the particular construction of arc
chamber 50, when movable contact 82 is moved
away from fixed contact 64 to strike an arc, such
an arc will create pressure within the arc cham-
ber such as to cause valve disk 68 and valve plate
14 to close both the inlet and outlet openings.
Preferably casing 2 is filled with an arc extin-
guishing liquid, such as oil, up to the level L
shown in PFig. 1, so that arc chamber 50 will be
submerged in such liquid and will always be filled
with liquid. Accordingly, an arc formed within
chamber 58 will cause deterioration of the arc
extinguishing liquid, and form gases to further
increase the pressure within the chamber. This
pressure within the chamber acts on section 18
of the contact actuating rod, together with its
sheath 80, in & piston-like manner to aid in mov-
ing contact 82 away from fixed contact 64, and
may even cause overtravel of the movable contact
with respect to its actuating mechanism. As
soon as the arc is extinguished, pressure will drop
within the arc chamber, and spring 16 will be
operative to move valve plate T4 to a position
uncovering outlet opening 72. This will permit
the gas bubble formed within the arc chambet
during arcing to escape from the upper end of
the chamber, and the head of liquid outside the

arc chamber will cause valve disk 68 to be dis-

placed, thereby permitting fresh liquid to flow in
through inlet openings 66. This provides an au-
tomatic flushing of arec chamber 50 after each
cirecuit interrupting operation, during reclosure
of the breaker contacts by reclosing spring 31.
In order to cause an initial separation of mov-
able contact 82 from fixed contact 64, which is at
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least sufficient to establish an arc within the arc
chamber, there is provided a solenoid coill 84
mounted within the supporting frame 48. This
coil is annular in form, and is provided with a
dashpot sleeve 86 which extends through the cen-
ter of the coil, with the sleeve preferably being
of an insulating material such, for example, as
a molded insulating material. Dashpot sleeve 86
- Is held in engagement with a cup-shaped washer
member 90 reacting against the top of frame 48,
by engagement of a cross frame member 88,
which is integral with supporting plates-54. A
tubular core 92, of any desired magnetic material
such as iron or the like, is provided for coil 84,

and the core is slidably mounted within dash-

pot sleeve 86 and has a close it therein to act
~as a dashpot piston. The lower end of core 92

is preferably closed and provided with a central
aperture for closely slidably recelving contact

- actuating rod 46, and has vent apertures 93
through the side wall thereof adjacent the closed
lower end. Core 92 is provided with an internal

on the contact ‘actuating rod, pressure within the

~ arc chamber may cause overtravel of contact 82

and contact actuating rod 46, beyond the point
to which it is moved by core 92. During open- .

s ing movement of contact 82, latch plate {06, which

10
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wear ring 94 adjacent the other end thereof |

having a close sliding fit with an enlarged por-
tion 96 of an actuating sleeve 98 which is slid-
ably mounted on contact actuating rod 46. Actu-
ating sleeve 98 is provided with a flange (00 at

23

the upper end thereof above frame 48, for en-

gagement with a shoulder 10f on the contact
actuating rod. A coil compression spring 102 re-
acts between the closed end of solenoid core 92
and the enlarged portion 96 of actuating sleeve
38, to bias the core to the lower position shown
in Fig. 2. N

In order to hold the contacts separated to pre-
vent too rapid a reclosure thereof following a
circuit interrupting operation, contact actuating
rod 46 has mounted thereon a transversely ex-
tending supporting plate 104, and a latch plate
106 is pivotally mounted at one end on this sup-
porting plate. Latch plate 106 is provided with
an aperture for receiving contact actuating rod
46 which is large enough to permit pivotal move-
ment of the latch plate, and with another aper-
ture adjacent its mounting on supporting plate
104, for relatively closely receiving a latch rod
108 supported between frame 48 and cap 62.
- Latch rod 108 is provided at the lower end there-
of with g portion 110 which is reduced in section,
for a purpose to be described, and latch plate 106
is normally biased upwardly by a compression

spring 112. |
- The electrical circuit through the breaker

illus_trated in Figs. 1 and 2 extends from connector

{6 on cover 12, by way of a conductor (14 to sole-
noid coil 84, then by a flexible conductor {16 to
contact actuating rod 46, to fixed contact 64, con-
ducting spring 88, then to terminal bolt 6 and
line conductor 8. It is thus apparent that sole-
noid coil 84 is connected in series in the circuit
through the breaker so that it will be responsive
to currents above a predetermined value to at-
tract core 92 upwardly into the coil while com-
pressing spring {02. This movement of core 92
will be delayed due to the dashpot action thereof
in dashpot sleeve 86, and will not cause separa-

tion of the contacts because spring 102 is con-

siderably weaker than closing spring 31. When
core 92 finally engages the lower end 93 of actu-
ating sleeve 98, the latter will be moved upwardly

into engagement with shoulder 10f on actuating

rod 46, to cause separation of contact 82 from
- fixed contact 64. This establishes an arc in arc
- chamber 50, which is extinguished as previously

explained, and due to the lost motion of core 92

30

Is carried up with contact actuating rod 48, slides
over latch rod 108, and any tendency of latch
plate 108 to bind on latch rod 108 is overcome by
pivota] movement of the latch plate in a clock-
wise direction, while compressing spring {(2.

However, as soon as the arc is extinguished and

reclosing spring 37 attempts to move contact 82
towards fixed contact 64, latch plate 106 will bind
on latch rod 108 due to counterclockwise rota-
tion thereof under the influence of spring 12.
In order to release latch plate 108, it is neces-

~ sary to depress the free end of the plate to ro-
tate it in a clockwise direction.

This is done by

solenoid core 92 during its return movement
under the influence of gravity and compression
spring 102. However, return movement of sole-
noid core 82 is quite slow, because of the dashpot
action of the core in sleeve 86, and consequently
movable contact 82 will return substantially at
the same speed as core 82, until latch plate {06
arrives at reduced portion 110 of latch rod 108
where it can no longer bind on the latch rod, and
at this point contact 82 will be rapidly moved into -
engagement with fixed contact 64 by reclosing
spring 31. It should be noted that in a circuit
opening operation, movement of solenoid core 92
upwardly is delayed by its ‘dashpot action in
sleeve 86 only until ring 94 reaches the upper end
of enlarged portion 86 of the actuating sleeve.
Thereafter liquid trapped in the upper end of
the sleeve 86 may escape through the core and
its vent openings 93, so that the final movement
of core 92 into engagement with actuating sleeve

98 to separate contact 82 from fixed contact 64

40
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takes place rapidly, to obtain at least a, predeter-
mined separation of the contacts on each circuit
interrupting operation at a relatively rapid rate.

As previously stated, lockout means may be
provided for counting the number of closely suc-
cessive circuit interrupting operations, such as
a lockout piston and cylinder 118 mounted on
coil supporting frame 48, which is adapted to pe
actuated by a lockout pawl 120. The pawl 120
is tiltably and slidably mounted on a guide rod
I121, and is adapted to be actuated by flange 100
on actuating sleeve 98 each time it moves
upwardly during a circuit interrupting opera.-
tion, to advance the lockout piston, until after
a predetermined number of closely succeeding
circuit interrupting operations, the piston is
finally advanced sufficiently to engage toggle lever
28 adjacent the knee of the toggle to move the
toggle levers over center, and thereby permit
lockout spring 20 to rotate spring support I8
counterclockwise. This causes the bight portion
of spring support (8 to engage an extension 149
on actuating lever 42 to also rotate the actuating
lever counterclockwise and hold the breaker con-
tacts in open circuit position. It will be observed

5 that counterclockwise rotation of spring support

18 removes the reaction point for end 38 of re-
closing spring 31, so that this spring will be in-
operative to reclose the contacts. When the
toggle formed by levers 26 and 28 is moved over-
center and breaks, handle 32 rotates with lever
28 in a clockwise direction and extends below hood
3% to give a readily visible indication of the lock-

out condition of the breaker. The breaker will

remain in alockout position until manually reset
by operation of handle 32 back to the position
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shown in Fig. 1, wherein toggle levers 26 and 28
are moved back to the over-center position shown,
to prevent operation of lockout spring 20.
The parts of the breaker described thus far

are substantially all more particularly disclosed
in the aforementioned Wallace patent. More-

over, these parts operate in the same manner set

forth in the Wallace patent, so that for a more

complete description of thése parts and their
mode of operation, reference is hereby made to
the aforesaid Wallace patent.

One difficulty with dashpot time delay means,
especially those designed to operate in a viscous
liquid, such as oil, is the variation in time encoun-
tered with temperature variations due to the
change in viscosity of the oil with such tem-
perature changes. It is of particular importance
in automatic reclosing circuit breakers that the
time of operation, including both opening and re-
closing of the contacts, be a predetermined value
which does not substantially vary, due to the
necessity of coordinating such circuit breakers
with other circuit interrupting apparatus, such
as fuses and other circuit breakers having definite
time characteristics. In order to improve the
time characteristic of the dashpot time delay
means described above, the upper end of dashpot
sleeve 86 is provided with vents which are opened
eradually in response to a decrease in tempera-
ture and consequent increase in viscosity of the
arc extinguishing fluid. For this purpose, a clo-
sure disk (36 is threaded into the upper end of
coil supporting frame 48, and has threadedly
mounted in a central aperture a plug 138 adapt-
ed to be held in engagement with a shoulder pro-
vided in the upper end of frame 48. Plug 138
is provided with a plurality of channels {40 com-
municating the upper end of sleeve 86 with the
space within cup washer 90. Closure disk 135
extends across the open side of cup washer 90
and is provided with vent apertures 142, com-
municating the space within cup washer 80 with
o space 144, provided within the upper end of
frame 48. 'The space (44 in turn, opens to the
interior of casing 2 by means of vent apertures
146, preferably aligned with the vent apertures
[42. Both sets of vent apertures {42 and 145
are adapted to be controlled by a bimetal valve
disk 148 mounted in space {44, Bimetal valve

disk 148 is provided with a central aperture for .

freely receiving plug (38, so that the valve disk
is freely movable to cover and uncover vent aper-
tures 142 and {48, Bimetal valve disk 148 is con-
structed in a well-known manner of laminations
i50 and 152 intimately secured together as by
welding or the like, Lamination 150 of the disk
is of a material having a relatively high coeffi-
cient of thermal expansion, such as brass, and
the other lamination 152 is of a material having
g relatively lower thermal coefficient of expan-
sion, so that at normal temperatures the disk
{48 will be substantially flat, as shown in Fig. 2,
and will assume the upwardly concave shape
shown in Fig. 3 upon lowering of the temperature.

Valve disk 148 is positioned below the level of
arc extincuishing fluid within casing 2, so that
it is responsive to the temperature of such lig-

uid to more or less cover vent apertures (42 and
{46.

During operation of the circuit breaker, if it
be assumed that the arc extinguishing liquid is
at a normal temperature so that valve disk 148
is in flat condition, as soon as solenoid core 92
moves upwardly, it will cause a flow of fluid
through vent apertures 142 and move valve disk

10
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(48 upwardly to cover vent apertures (46, and*
the rate of movement of core 82 will be governed
by the rate of escape of fluid trapped in the up-
per end of dashpot sleeve 88 through the rela-
tively small clearances between the core, and
sleeve 86, and enlarged sleeve portion 96. Now,
if the temperature of liquid within casing 2 drops
so that its viscosity increases, valve disk (48 will

" assume & curved shape similar to that of Fig. 3,

so that when core 82 moves upwardly, there will
be an additional path opened for fluid to es-
cape, through vent openings 142 and through the
central opening in valve disk (48 and out vent
openings 146, even though the valve disk be
moved up by the flow of fluid outwardly into en-
gagement with the upper wall of space {44. Simi-
larly, upon return movement of core 92, valve
disk (48 will be drawn down to cover vent open-
ings 142 if the valve disk is in a flat condition,
but if it is curved as in Fig. 3, an additional path
for the flow of fluid into the upper end of dash-
pot sleeve 88 will be provided through vent open-
ings 148, and around. the outside edge of the
valve disk and through vent openings 142 and
channels {40 into the dashpot sleeve, to there-

- by compensate, both during circuit opening and

30
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circuit closing, for any increase in viscosity of
the arc extinguishing liquid, by increasing the

openings for inflow and outflow of liquid with re-
spect to dashpot sleeve 88.

The specific features of the temperature com-
pensating dashpot valve are claimed in the co-
pending application of J. M. Wallace on Dashpot
Controlled Circuit. Interrupter, Serial No. 152,883,
filed March 30, 1950 as a continuation-in-part

of this application, and assigned to the same as-
signee as this application.

In order to effectively utilize the arc extin-
guishing liquid within arc chamber 50 to extin-
guish the arc formed upon circuit interruption in
as short a travel of the moving contact as pos-
sible, a liquid pumping and liquid directing struc-
ture is mounted on contact actuating rod exten-

“sion 18, between contact head 82 and the lower

end of insulating sheath 80. This structure pref-
erably comprises a plate (22 apercured at its
center for receiving rod extension 78, for sliding
movement on the rod extension between a stop
washer |24 positioned above contact head 82 and
the lower end of insulating sheath 80. A coil
compression spring {26 reacts between the end of
sheath 80 and plate 122 to bias the plate towards
contact head 82. A piston plate {28 having a rel-
atively large central orifice 129 is secured to plate
{22 for example as by rivets (30, with the plates
maintained in spaced relation by shouldered spac-
ing sleeves 132 on each rivet. Plates 122 and {28
are of appreciably less diameter than the interior
of arc chamber tube 60, and a valve ring 134,
which more closely fits the interior diameter of
arc chamber tube 60, is slidably mounted on the
reduced portions of spacing sleeves {32, for move-
ment between piston plate (28 and the shoul-
ders on the spacer sleeves. In the operation of
the circuit breaker, it will be observed that at

the closed circuit position, piston plate 128 of
the liquid pumping and directing structure is
held, by engagement with a flange (3% on filxed
contact 64, at an intermediate position on con-
tact actuating rod extension 18, with compres-
sion spring 1286 in compressed condition. Accord-
ingly, during initial separation of contact 82 from
fixed contact 64, the liquid pumping and direct-
ing structure is held stationary by spring 126 un-
til plate 122 is engaged by washer {24. There-
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after, continued separating movement of contact
82 carries the liquid pumping and directing struc-
ture with it, and valve ring 134 seats on piston
plate 128 to force liquid through orifice 129 in the
piston plate, to thereby cause a blast of liquid gen-
erally longitudinally of the arc to aid in extin-
guishing it. After the arc is extinguished and
contact 82 begins its reclosing movement, valve
ring 134 will move upwardly so that liquid may
flow around the outside edge of piston plate 28
and between spacing sleeves 132, as well as
through orifice 129, so that the liquid pumping
and directing structure offers substantially no
resistance to reclosing movement. This is of im-
portance in a circuit breaker of the type described
because where provision is not made for a reja-
tively free flow of liquid through the arc chamber
during reclosure of the breaker contacts, consid-
erably more time is required in flushing the arc
chamber for the oil bubble formed therein to rise
and escape from outlet opening 72. Where
provision is not made for relative freedom of flow

of liquid through the liquid pumping and direct-
Ing structure, as in the aforementioned Wallace .

patent, tests show that a time on the order of 5

seconds is required for the interrupting chamber

to be completely flushed out, and the dirty oil and

gas to be replaced by fresh oil from casing 2.

This obviously limits the minimum time between
~ successive circuit interrupting operations, as it
would be unwise to attempt a circuit interruption
when the interrupting chamber is not completely

~ flushed. | | :
Where a liquid pumping and directing structure

constructed in accordance with this invention is
used within an arc chamber, such as the arc
chamber 00, it is found that the reclosing time can

be brought down from about 5 seconds to about 45

cycles, or about 34 of one second. This obviously

permits a much shorter closing time, and because

of this service continuity may be greatly improved

2,628,107

“trated In Fig. 2 and described above.
when .the contacts separate, piston director 1856

10
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Briefly,
remains in engagement with stop/ring 184 until
sleeve 162 is engaged by contact head 82, where-
upon the director moves with the contact, and
valve disk 168 closes apertures 180, This requires
all liquid displaced by movement of the director to
pass through orifice (88 and exert a blasting ac-

tion on the arc to assist in rapid extinguishing
thereof. However, upon reclosing movement of

contact 82, valve disk (68 is moved upwardly into

. engagement with shoulder 166 so that movement

16

20

of the liquid director during reclosing of the con-
tacts is substantially unimpeded, thereby permit-
ting quicker flushing of the arc chamber and con-
sequent faster reclosing of the breaker. -
In view of the foregoing, it is apparent that

this invention provides an arrangement especially

adapted for use in automatic reclosing circuit
breakers wherein the chamber in which arcing

~ occurs is flushed of gases and used liquid after
- each circuit interrupting operation, and has a

26

~ means for exerting a blast of such liquid through
- the arc during a circult interrupting operation,

with novel provisions within the arc chamber
for speeding up the flushing action, and conse-
quent reclosure of the contacts, all in combination
with a fluid time delay means for determining

- opening and reclosing times of the breaker con- |

30

tacts, which provides a substantially constant

~ time of operation irrespective of changes in tem-

_perature. |

Having described preferred embodiments of
the invention in accordance with the patent
statutes, it is desired that the invention be not

- limited to these particular embodiments, inas-

40

by the use of such shorter reclosing times, in that

reclosure in less than a second will be practically
unnoticed even in lighting circuits, and will fre-
quently maintain a synchronous load. Other ad-
vantages of shorter reclosing times, are that the
‘construction of time delay means, such as fluid
dashpots or the like, is much simpler, and these

~devices are more reliable in operation than when

-constructed to delay operation of the contacts for
longer periods of time. Moreover, better coor-
~dination is possible with shorter reclosing times,
as such shorter reclosing times are in accordance
with modern operating practice, both with re-
spect to reclosing fuses and reclosing central sta-
tion circuit breakers. f -
- A slightly modified form of liquid pumping and
director structure is shown in Fig. 4, wherein a

stop ring {54 is secured between the lower end of

arc chamber sleeve 80 and terminal cap 86, and
& piston director 186 is normally adapted to be
held seated on this stop ring by spring (26 when

the contacts are in engagement. Piston director

188 is provided with a centrally located orifice
188 for directing liquid longitudinally into the arc
path, and it is also provided with apertures 1690
located adjacent the edge thereof. An inlet sleeve

‘much as it will be apparent, particularly to

persons skilled in the art, that many changes
and modifications may be made in these particu-
lar species of the invention without departing
from the broad spirit and scope of this invention.
I claim as my invention: | |
1. In an automatic reclosing circuit breaker, an

arc space adapted to be filled with an arc ex-

45

60
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162 is threadedly engaged in the opening leading -

to orifice (58, and this sleeve is provided with in-~

let apertures 164 for the ficw of liquid through the

linguishing fluid, separable contacts adapted
when separated to draw an arc in said space,
means for separating said contacts to interrupt
the circuit in response to a predetermined elec-
trical condition of the circuit, means restricting
flow of fluid through said space during separa-
tion of said contacts to obtain a blast of fluid
through the arc, means for automatically re-
closing said contacts in response to a circuit
interrupting operation, means also responsive to
a circuil interrupting operation for providing
more freedom for the flow of fluid through said
arc space o permit rapid flushing of said space,
fluid time delay means utilizing said arc ex-
tinguishing fluid and operated by said means for
separating said contacts for controlling move-
ment of said contacts, and temperature re-
sponsive means providing said time delay means
with substantially the same resistance to move-

ment at all temperatures.

2. In an automatic reclosing circuit breaker,
an arc space adapted to be filled with an are
extinguishing fluid, separable contacts adapted
when separated to draw an arc in said space,

- means for separating said contacts to interrupt

70

director and out orifice 188. A valve disk 168 is

slidably mounted on sleeve (62 between piston
director {56 and a flange 166 on the inlet sleeve.
- The structure shown in Fig. 4 operates in sub-
- stantially the same manner as the structure illus-

75

the circuit in response to a predetermined elec-
trical condition of the circuit, means restricting
How of fluid through said space during separation
of sald contacts to obtain a blast of fluid through
the arc, means for automatically reclosing said
contacts In response to a circuit interrupting
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operation, means also responsive to & circuit
interrupting operation for providing more free-
dom for the flow of fluid through said arc space
to permit rapid flushing of said space, fluid time
delay means utilizing sald arc extinguishing fluid
and operated by said means for separating said
contacts for controlling at least a portion of the
reclosing movement of said contacts, and tem-
perature responsive means providing said time
delay means with substantially the same re-
sistance to movement at all temperatures.

3 In an automatic reclosing circuit breaker,
an arc space adapted to be fillled with an arc
extinguishing fluid, separable contacts adapted
when separated to draw an arc in sald space,
means for separating said contacts to interrupt
the circuit in response to a predetermined elec-
trical condition of the circuit, fluid pumping and
directing means movable with at least one of
said contacts during a circuit interrupting opera-
tion to force said fluid through a restricted path
in said space to provide a blast of arc extinguish-
ing fluid through the arc, means for automatical-
ly reclosing said contacts in response to a circuit
interrupting operation, means also responsive to
. @ circuit interrupting operation for enlarging the
nath for the flow of fluid through said arc space
to permit rapid flushing of said space, fluid time
delay means utilizing said arc extinguishing fluid
and operated by said means for separating said
contacts for controlling movement of said con-
tacts, and temperature responsive means pro-
viding said time delay means with substantially
the same resistance to movement at all tem-
peratures.

4 In an automatic reclosing circuit breaker,
an arc space adapted to be filled with an arc
extinguishing fluid, separable contacts adapted
when separated to draw an arc- in said space,
means for separating said contacts to interrupt
the circuit in response to a predetermined elec-
trical condition of the circuit, a fluid pumping
and directing structure extending across said
arc space and being movable with at least one
of said contacts, said structure having an orifice
through which liguid passes upon movement of
said structure through said space to direct a
blast of liquid through the arc upon separation
of said contacts to aid in extinguishing said arc,
and valve means automatically responsive to
movement of said structure upon closing of said
contacts to uncover additional openings through
said structure and permit more freedom of flow
of liquid through said space during closing of
said contacts to thereby decrease the resistance
offered by said structure to a contact closing
operation. |

5. In a circuit interrupter, a tubular arc pas-
sage, separable contacts one of which is movable
substantially longitudinally through said passage
to draw an arc therein, fluid pumping and direct-
ing structure mounted on said movable contact,
said structure including a piston member ex-
tending transversely of said passage, said piston
member having a substantially centrally located
orifice through which fluid may flow to be di-
rected substantially longitudinally through the
arc drawn during a circuit opening operation, at
least one other passage for the flow of fluid lon-
gitudinally of said arc passage past said struc-
ture, and check valve means for controlling said
other passage and arranged to automatically
close said other passage during a circuit opening
operation, and to automatically open said other
passage during & circuit closing operation.
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6. In a circuit interrupter, a tubular arc pas-
sage, separable contacts one of which is mov-
able substantially longitudinally through sald
passage to draw an arc therein, fluid pumping
and directing structure mounted on said movable
contact, sald structure including a piston mem-
ber extending transversely of said passage, said
piston member having a substantially centrally
located orifice through which fluid may flow to
be directed substantially longitudinally through
the arc drawn during a circuit opening opera-
tion, said piston member being spaced from the
walls of sald arc passage to provide therebetween,
at least one other passage for the flow of fiuld
longitudinally of said arc passage past said
structure, and check valve means carried by said

‘structure for controlling said other passage and

arranged to automatically close said other pas-
sage during a circuit opening operation, and to
automatically open said other passage during a
circuit closing operation.

7 In a circuit interrupter, a tubular arc pas-
sage, separable contacts one of which is mov-
able substantially longitudinally through said
passage to draw an arc therein, fluid pumping
and directing structure mounted on said movable
contact, said structure including a piston mem-
ber extending transversely of sald passage, sald
piston member having a substantially centrally
located orifice through which fluid may flow to
be directed substantially longitudinally through
the arc drawn during a circuit opening opera-
tion, at least one other passage for the flow of
Auid through said piston member, and check
valve means carried by said structure for con-
trolling said other passage and arranged to auto-
matically close said other passage during & cir-
cuit opening operation, and to automatically
open said other passage during & circuit closing
operation. |

8 In a circuit interrupter, a tubular arc pas-
sage, separable contacts one of which is mov-
able substantially longitudinally through said
nassage to draw an arc therein, fluid pumping
and directing structure mounted on said movable
contact, said structure including a piston mem-
bher extending transversely of said passage, said
piston member having a substantially centrally
located orifice through which fluid may flow to be
directed substantially longitudinally through the
arc drawn during a circuit opening operation,
said structure having limited sliding movement
with said movable contact and being biased to-
ward the limit of its movement relative to said
movable contact which is adjacent the other of
said contacts, and a shoulder on said other con-
tact positioned to engage said structure and
maintain it at & position spaced from said limit
of movement when said contacts are in engage-
ment. | |

9. In an automatic reclosing circuit breaker,
an arc space adapted to be filled with an arc
extinguishing fluid, separable contacts adapted
when separated to draw an arc in sald space,
means for separating said contacts to interrupt

" the circuit in response to a predetermined elec-

70

75

trical condition of the circuit, means restricting

flow of fluid through said space during separa-
tion of said contacts to obtain a blast of fluid
through the arc, means for automatically re-
closing said contacts in response to a circuit in-
terrupting operation, and means also responsive
to a circuit interrupting operation for actuating
a part of said restricting means to provide more
freedom for the flow of fluid through said arg
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space to permit rapid flushing of said spa.ce dur-
ing a circuit closing operation.

10. An automatic reclosing circuit brea.ker
comprising, an arc chamber which is closed ex-
cept for upper vent means and lower intake
means, said chamber adapted to be submerged

In & container of arc extinguishing liquid and to .

be itself filled with such liquid, contacts in said
chamber which are separable in a substantially
vertical direction, check valve means for clos-
ing sald vent means and intake means in re-

sponse to elevated pressure in said chamber dur-

ing a circuit interrupting operation and for
opening said vent and intake means in response
to lesser pressures in said chamber to permit

10

1J

- flushing of said chamber after a circuit inter- -

- rupting operation, means restricting vertical flow
of liquid in said chamber during a circuit in-

terrupting operation to direct a blast of liquid |

‘through the arc, means for automatically clos-
ing said contacts in response to a circuit inter-
rupting operation, and means also responsive to
- & circuit interrupting operation for actuating a

20

chamber to facilitate flushing of said chamber
during a circuit closing operation.

14

part of said restricting means to provide more-~
freedom for the vertical flow of liquid in said

JAMES M. WALLACE.
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