PR,

A7 sl

Feb. 16, 1954

Filed Jan. 5, 1950

R. C. VAN SICKLE 2,669,628
LIQUID BREAK CIRCUIT INTERRUPTER »

Fig.l.

4 Sheets~-Sheet 1

64

- — —

—— e
77 [ ~fe3
!y
!y
!
Insuiation

PRITZIEI2ZZIXA
VU W Y W W A WA W S

66

LISV IIIPITIIIII I I T I I I P I I T I I P I I7

-

@
|
l
|
Il
[
PRI

i‘l

=X

i
12b Insuyl

slation

t
pY4

W W

'/ RIITVPIFIFITTIIRP;

4
f/
f

’,
WITNESSES: :

SE_‘

I‘IIIIIIIIII_JIIIIII,'IIIJII4////4!/[/[//1"’/1

AT WV W W A 0 A W W Y e W Y i

{;«III

{

Yoo S

R2XFIRTA
S

A

O
O
#

RN
AN
§ \\\““‘

AR

77|

o

<o
“‘Q?“‘

y
~
N
Lo St

<31
“‘g‘A
““"
<o
SSoP

#
INVENTOR

e
4
s .
1 Roswell C.Van Sickle.

2R et

4 —éa/} .
q ATTORNE



Feb. 16, 1954

Filed Jan, 5, 1950

R. C. VAN SICKLE

2,669,628

LIQUID BREAK CIRCUIT INTERRUPTER

4 Sheets—Sheet 2

62+ 745535 Fig.2.
: 7
N h— \ B
66 el N 12
67“ /,:—:\\“ -
891\ 72
ruz”
14~-HJe8 = 76 o
J Yy l— 3
I = : m
25 35 3 28
3644 39 n 34
44 454 —1 +46
1 T 37
45 46
431607 36
8 | I 48 )
- = Fig.7
—£ 47
50’_ 1 : /Il 1 gg ‘
54— 11 : 4a
93-F —H 53
502 — O
- 56 45
58
59 23
Insulation

/] 3
47 ‘s “ag

WITNESSES: Phwry: =" '} \nvEnTom
ﬂ% Roswell C.VanSickle,
2;Z§f ,f?vcﬁapzcif'

Aetph X g



Feb. 16, 1954 R. C. VAN SICKLE 2,669,628

LIQUID BREAK CIRCUIT INTERRUPTER

Filed Jan. 5, 1950 4 Sheets-Sheet 3
Fig.4.
-8l
I-—>I[
62 ~-80
74 75 66
73
67 &l
70
85
s 9 | L s
319
1 t G
28
q ™34
“"36 t]jj«—&?
8
8877 +-88
|
Insulation —T
ey e
12b [jio 1ien
Lon
WITNESSES: INVENTOR
/{/jf / RosweIlCVonSlckle
ATTORNEY



Feb. 16, 19547 R. C. VAN SICKLE 2,669,628

LIQUID BREAK CIRCUIT INTERRUPTER

Filed Jan. 5, 1950 4 Sheets—Sheet 4

Fig.8.

WITNESSES: INVENTOR

/V]Z/ZMW Roswell C.VanSickle.

2 X e Rl k) diicy e



Patented Feb. 16, 1954

2,669,628

UNITED STATES PATENT OFFICE

2,669,628
LIQUID BREAK CIRCUIT INTERRUPTER

Roswell C. Van Sickle, Wilkinsburg, Pa., assignor
to Westinghouse Electric Corporation, East
Pitisburgh, Pa., a corporation of Pennsylvania

Application Fanuary 5, 1950, Serial No, 136,931
(Cl, 200—150)

15 Claims.

This invention relates to circuit interrupters
in general, and more particularly to arc-extin-
guishing structures for circuit interrupters of
the liquid break type.

A general object of my invention is to provide
an improved piston construction for rendering
an arc-extinguishing device of the liquid break
type more effective during the interruption of
low currents, such as charging currents.

A more specific object is to provide an im-
proved piston construction in which a pair of
cooperating pistons are disposed on opposite
sides of the arc passage, and to direct the liquid
flow from the piston chambers in such a man-
ner as to effectively cooperate with the normal
functioning of the arc-extinguishing device.
Such a construction is particularly effective when
utilized with an arc-extinguishing device of the
type in which the established arc is drawn in a
narrow slot disposed in fiber plates, some of
which contain U-shaped iron plates which dis-
tort the magnetic field about the established arc
and thereby cause its lateral movement.

Another object is to provide an improved pis-
ton construction, preferably of the twin acting
type, in conjunction with an arc-extinguishing
device of the type in which U-shaped magnetic
plates are employed to effect lateral movement of
the arc within the slot, and to dispose suitable
venting means therein which cooperates both
with the magnetic action and also with the pis-
ton action to effectively bring about the inter-
ruption of low currents, such as charging cur-
rents.

A further object of my invention is to provide
a device of the foregoing type in which the pis-
ton construction may be rendered inoperative
due to the high pressure during high current in-
terruption when the piston action is not re-
quired, and yet to have the arc-extinguishing de-
vice function as effectively during such high cur-
rent interruption as if the piston means were not
present.

Further objects and advantages will readily
become apparent upon reading the following
specification taken in conjunction with the draw-
ings in which,
= Figure 1 is a side elevational view, with the
tank in vertical section, of an improved circuit
intérrupter embodying my invention, the con-
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tact structure being shown in the fully open cir-
cuit position;

Fig. 2 is an enlarged vertical sectional view
taken on the line II—II of Fig. 4 of the right-
hand arc extinguishing unit of Fig. 1, the contact
structure being shown in the partly open circuit
position;

Fig. 3 is a sectional view taken along the line
III—IIT of Fig. 2 looking in the dirvection of the
arrows;

Fig. 4 is an end elevational view, partially in
vertical section, taken along the line IV—IV of
Fig. 3, of my improved arc-extinguishing unit;

Fig. 5 is a plan view in section taken along the
line V—V of Fig. 1, looking in the direction of
the arrows, and

Figs. 6-11 are plan views of some of the plates

employed in my improved arc-extinguishing
device.
Referring to the drawings, and more particu-

larly to Fig. 1 thereof, the reference numeral |
designates a tank, having an interiorly disposed
insulating liner 2, filled to the level 3 with a suit-
able arc-extinguishing liquid 4, in this instance
circuit breaker oil.

Depending from the cover 5 of the tank | are
two terminal bushings 6, 7, to the lower ends of
which depend identical arc-extinguishing units
or devices, generally designated by the reference
character 8. The arc-extinguishing units 8 are
electrically interconnected, in the closed circuit
position, not shown, by a conducting bridging
member 9 having upstanding movable contact
portions 10. In the closed circuit position the
movable contacts 10 are moved up interiorly
within the units 8 by an insulating lift rod (I.
The lift rod or operating rod {1 is actuated by
any suitable mechanism, which forms no part of
my invention.

Referring to Pigs. 2-4, which more clearly illus-
trate the internal construction of the arc-extin-
guishing units 8, it will be observed that the units
8 are constructed of a plurality of contiguously
disposed insulating plates of the proper config-
uration, and are maintained in abutting engage-
ment by a plurality of, in this instance four, tie
rods 12. The steel bolts 12 have insulating
sleeves 12a disposed thereabout with molded in-
sulated heads 12b at their lower ends. The top-
most insulating plate of the unit 8 is herein
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designated by the reference numeral {4, and is
shown more clearly in Fig. 8. The fiber plate 14
has a pair of apertures §5 or other apertures {6,
the purpose for which will be more fully ex-
plained hereinafter. The plate i4 also has an
enlarged slot §7 formed therein.

Immediately below the top plate {4 is an insu-
lating flow plate, herein designated by the refer-
ence numeral {9, and shown more clearly by the
full lines of Fig. 3. I will be observed that the
fow plate [§ has apertures 18’ formed therein
which communicate by passage means 28, in this
instance comprising a. pair of inlet passages 21,
which lead from the apertures {8’ tc an enlarged
cutout portion 22. The enlarged cutout portion

22 commmunicates with a narrow slot 18. The flow”
plate 19 also has the small apertures 1§ {ormed

therein.  The flow plate {98, as well as the top

plate 18, in addition has gpertures: 23 provided

therein to accommodate the tie rods 12.
Immediately below the flow plate {8 is an in-

sulating plate herein designated Wy the.referente-

numeral 25 and shown more clearly in Fig. 8.
The plate 25 has the apertures {5, 16 and 23, and
in addition has an enlarged slot or orifice 28,
which partially registers with the enlarged slot 71
of the plate {4. The orifice 26, however, com=
municates with a narrow slot 27 as more clearly
shown in Fig. 8.

Immediately below the plate 25 is a vent plate
28 shown more clearly by the full lines of Fig. 9.
The vent plate 28 has a slot 28 formed thérein,
which communicates by means of g narrow slot
39 to an enlarged portion 31 which vents out of
the unit 8§ by means of a communicating vent
passage 32. The plate 28 also has the apertures
{6 and 23. It will als6 be observed that the plate
28 has piovided therein  an irregular aperture
{5a, which with the exceptioni of the projections
{5b is the same size as the aperture 13 heretofore
described and the purpose for which will appeau
more clearly hereinafter.

The next plate in the arc-extinguishinig dévice
8 is a second vent plate herein designated by the
reference numeral 34, and showin more clegrly by
the dotted-lines in Fig, 9. It will be noted that
the vent plate 34 is provided with a plurality of
communicating pockets &5, which communicate
by means of the vent passage 32 to the region ex-
teriorly of the unit 8.

The. next plate in the unit 8 is hereini desig-
nated by the reference numeral 38, and is shown
more. clearly by the full lines in Fig. 6 with the
iron plate 87 omitted. In other Words, the plate
36 has the external outline as shown in-full linés
in Fig. 8, but is provided with an enlarged slot 38,
which communicates by means of 4 narrow slot
38 to an. enlarged portion &8, The plate 35 is
herein termed a guard plate, the reason for which
will appear more clearly hereinafter.

The.next plate in the unit 8 is herein térmed
a liner insulating. plate &4, and is shown niorg
clearly by the full lines in Fig. §. The liner plate
&{ has the enlarged slot 38 communicating with
the narrow slot 38, which in turn communicates
with the enlarged portion 48. The U-shaped iron
plate - 87, previously mentioned, is of the same
thickness as the liner plate 41 and is inséerted
therein, as shown more clearly in Fig. 6. It will
be noted that the liner plate 41 protects the legs
£2 . of the U-shaped iron plate 37 from the dre
which is drawn within the arcing slot or passage
43. Immediately below the liner plate &1 with
its.iron plate 37 i$ a second guard plate 38.

Then follows two insulating pocket and vent
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plates 44 more clearly shown in Fig. 7. The pock-
et and vent plate &8 has provided therein, as do
the other plates, the apertures 23 to accommodate
the tie rods {2, and in addition has a plurality of
communicating pockets 45, which vent out of
the unit 8 by means of a vent passage 46.

Then follows a group consisting of two guard
plates 36 and a liner plate 4 with its inserted
iron plate 37, two more pockets and vent plates
44, a third grouping of the guard plates 36 be-
tween which is disposed a liner plate 41 and its
inserted iron plate 317. .

Then follows two poecket plates 47 having the
same configuration as the pocket and vent plate
&4 with the exception that the vent passage 4§ is
omitted by the integrally formed portion 48.
Then: follows arother grouping of two guard
plates 26 with an interposed liner 4 with its iron
plate 37, which grouping is followed by two more
plates- 87 préviously described. Then follows a
vented guard plate 49 which has the same con-
figiiration. as the:gtard plate 38 previously de-
scribed-but the enlarged slot 38 communicates
with the region exteriorly of the unit 8 by means
of a vent passage 50, which is formed by elongat-
ing' the passage 28 by the dotted lines 51 of Fig,
6. Then follows a vented liner plate 52, which
has the same configuration as the liner plate 8%
with the exception that the enlarged: slot: 38
communicates by means-of a vent passage’ 50°t0
the region outside of the unit 8. Then follows'a
second vented guard plate 49.

Then follows two vent and pocket” plates:5F

_ more clearly shown in Fig. 10. Each' vent-and
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® pocket plate 535 'has four pockels 45, which com-

municate with a vent passage 54 to the region ex-
teriorly of the unit. Then follows: a' second
grouping of two vented guard plates 49 with an
interposed’ vented liner plate 52 with jts- iron
plate 37. Then follows two more vent and pocket
plates 53. Then follows a side vented plate’ 56
having a configuration more clearly shown inFig:
11. The plate 58 has the aperturés 23 and hasan
open slot 57 formed therein. The next two 'plates
55. and 53 have essentially the open’ slots 5%
formed- therein.

When the several plates are stacked upon the
tie rods 12 and thereby disposed in contiguousre-
lation, the slots 26, 38 align to form the arcing
passage or slot 43 within which the arc 6¢ is
drawn.  The arc 68 naturally has a magnetic
field surrouriding it" which is distorted by the
presence of the iron plates 87. The result of the
distorted magnetic field is to draw the arc from
the arcing passage 43 through the several narrow
slots 21, 38, 89 to the enlarged portiong 48, where
the arc is positioned in a turbulent region in
which it is bombarded by gas and unionized liquid
particles resulting. from the action of the arc
60 uper the oil disposed in the pockets 45, Fur-
thermore the venting passages 48 provided in
the vent plates 84 permit the unionized gas and
liquid. particles to pass out of the unit 8 tramns-
versely of the arc stream 60 to effect its extinc-
tion. The greater the current magnitude” pass-
ing through the arc 68 the more the arc 60 will
be foreibly drawhn to the right, as viewed in Fig.
2, toward the vents 46 where it will be bombarded
more intensely as a result of the increased pres—
sure formed thereat.

The stationary contact structure 61 will' now
be described. The stationary contact structure
6! includes an adapter. 62 which is screwed onto
the:lower ehds of the tetminal studs 63 passing
interiorly through the' bushings: 6, T  and- is
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clamped thereto by nuts and bolts not shown.
The adapter 62 is secured by bolts 64 (Fig. 1) to
the stationary contact housing 65 which in this
instance comprises a casting 66. The casting 66
encloses a pair of stationary contacts 67 which
grip the upper ends of the sides of the movable
contact {6. The inward biasing action is exerted
by contact springs 88 surrounding studs 89 fixed
to and movahle with the contacts §7. The studs
69 extend through slots 16 formed in the side
walls of the casting 6% so that they are free
to move.

The tie rods 12 of the unit 8 pass through
apertures formed in side lugs 712 (Fig. 1) inte-
grally formed with the side walls of the casting
66. The contacts 67 are mounted on 3 pair of
pins 13, the latter being journalled within the
end walls of the casting 66. The contacts §7 are
connected by a flexible shunt 74, which is secured
to the adapter 62 by means of a bolt 15.

I provide an arc horn 16 extending within the
upper slot {7 of the top plate i4, tc which the
upper terminal end of the arc 69 may attach.
To facilitate the interuption of low currents, such
as charging currents, which form little pressure
within the arcing passage 43 of the unit 8, and
which are also acted upon laterally with little
magnetic force, I provide a piston means, gen-
erally designated by the reference numeral 18,
and comprising a twin pair of coacting pistons
18 (Fig. 4) on opposite sides of the arc passage
43 and movable within piston chambers 80.

Preferably, the piston cylinders 80 have aper-
tures 81 provided at their upper ends to freely
vent the region 82 in back of the pistons 79. A
pair of pisten springs 83 (Fig. 4) are disposed
within the piston eylinders 88 and serve to bias
the pistons 79 downwardly in a working direc-
tion to force liquid, in this instance oil, through
the inlet passages 21 and into the are passage 43.

The lower end of the piston cylinder 80 is

secured as by welding or brazing to a metallic
apertured plate 84 which has three apertures 1§
provided. therethrough. Three bolts 85 pass
through the seversal apertures {6 provided in the
plate 84 and also through the apertures 16 of
the upper five insulating plates of the unit 8,
A second metallic plate 8§ is provided with three
such apertures {6 formed thersin. The bolts 85
also pass through the plate 86, and nuts 87 are
employed to secure the two clamping plates 84,
86 rigidly in place on opposite sides of the upper
five plates of the unit 8. The pistons 19 have g
lower extending insulating portion 88, which is
picked up during the closing stroke by bumpers
89 secured by brackets §8 to the bridging mem-
ber 9.
" Preferably during such a closing stroke, oil is
admitted to the region 91 below the pistons 18
past a valve 92a, which rests upon the plate 86,
and also through the passages 21. Consequently,
during such a clesing operation, when the bump-
ers 89 have picked up the piston extensions or
rods 88, the valve 92a will be lifted by suction
to permit oil outside of the unit 8 to pass through
the aperture 82 of the plate 86 and into the
region 91. As mentioned, oil will also be drawn
through the passages 21.

In the closed circuit position of the interrupter,
the lift rod i has moved the contacts 18 up-
wardly into engagement with the stationary con-
tacts 67, and the bumpers 89 have moved the
pistons 79 to their upward charged position with
the springs 83 compressed. During the opening
operation, when the lift rod i | moves down carry-
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ing with it the contacts 10 and the bumpers 89,
if the pressure is relatively low within the unit
8, as caused by the interruption of low currents,
such as charging currents, the springs 83 will
overcome the pressure existing within the arc
passage 43 and will force the pistons 19 down-
wardly, keeping the valve sleeve 92¢ closed and
forcing oil through the inlet passages 21 on both
sides of the arc passage 43 and toward the arc
60. This oil will be forced through the orifice
restriction 26 of plate 25 and transversely of the
arc 60 out through the vents 32, 45 provided in
the plates 28, 34 and 44, and also downwardly
within the arcing passage 43 to the vent 93 dis-
posed at the lower end of the unit 8.

The entrance of such fresh oil into the arc pas-
sage 43 under pressure, as caused by the springs
83, will quickly extinguish any such low current
arc.

. From the foregoing deseription of my improved
interrupter, it wil! be apparent that I have pro-
vided an improved piston construction in which
a pair of coopersting twin pistons 73 are dis~
posed on opposite sides of the arcing passage 43
and serve to intensify the oil action upon the are
69 during low cwrrent interruption, when the
pressure normaliy generated by the arc is rela-
tively low.

During the interruption of high currents, the
inereased pressurs, consequently formed, may
stall, or even back up the pistons 79 so that they
are rendered inoperative. It will be noticed that
each pistonn 78 has a stop 798¢ which, upon en-
gagement with the plate 7§D, prevents further
upward movement of the piston 15. Subsequent-
ly, upon a subsidence of the pressure within the
arcing passage 43, foliowing extinetion of the
arc €0, the pistons 79 wili only then be effective
to force o fiushing flow of oil through the inlet
bassages 21 and into the arc passage 43 to wash
contaminated oil through the vent passages 32,
45 and also out the lower vent 93 of the unit 8.

The operation of the piston means 18 coop-
erates in the aforsdescribed novel manner with
the magnetic action exerted by the magnetic
plates 37 upon the arc 69. In other words, the
oil under pressure entering through the inlet pas-
sages 21 and through the orifice 25 assists the
magnetic biasing force exerted by the plates 37
to move the arc 68 back through the narrow slots
21, 39 and toward the enlarged portions 4G ad-
jacent the vents 32, 4§, in which position the arc
is subjected to an intense transverse oil biast pro-
duced not only by the decomposition of the oil
within the pockets 35, 45, but also by the oil blast
emerging from the inlet passages 2i. The com-
bination of such oil blasts is effective to quickly
cause the extinection of the arc 58 during low
current interruption, when the normal magnetic
action exerted upon the arc 83 by the plates 37
is relatively weak,

It will moreover be noted that the incorpora-
tion of the piston means 78 in no manner has an
injurious effect upon the normal functioning of
the magnetic extinguisher 8 during the inter-
ruption of relatively high currenis. In such
case, the pistons 79 are merely stalled by the high
pressure in their upper position, and the normal
magnetic extinguishing action is carried on with-
in the unit 8. In such case, the pistons 79 are
subsequently effective to produce the fiushing
fiow of oil, as previously dezcribed.

_Although I have shown and described s specific
structure, it is to be clearly understood that the
same was merely for the purpose of illustration,
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and. that changes-and modifications may readily
be made therein by those skilled in the art, with=

out departing from the. spirit and.seope.of .the.

appended claims.
Iclaim as myinvention: .

1. A circuit-interrupter of the liquid break type.

including means at least - partly of insulating.mas-
terial defining an elongated arcing slot, contact
means for establishing an arc along sald slot,
venting - means dispesed. along one side .of the
arcing slot, magnetic means for biasing . the.arc
laterally within the arcing slot toward said vent-
ing means, piston means movable during. the
opening operation independently of the- contact

means for forcing liquid into the arcing slot ad-,

jacent one: end thereof and toward said venting
means, and the piston means forcing liquid to
flow longitudinally along the slot in the direction
of are lengthening at the point where the arc. is
initially established.

2. A circuit interrupter of the liquid break type
including means at least partly of insulating ma-
terial defining an elongated arcing slot, contact
means for sstablishing an arc along said slot,
venting means disposed along one side of the
arcing slot, magnetic means for biasing the arc

laterally within the arcing slot toward said vent-

ing means, piston means including a pair of pis-
tons disposed on opposite sides of the arcing slot
movable during the opening operation inde-
pendently of the contact means for forcing liquid
into the arcing slot adjacent one end thereof and
toward said venting means, and the piston means
forcing liquid fo flow longitudinally along the
slot in the direction of arc lengthening at the
point where the arc is initially estaplished.

3. A cireuit interrupter of the lquid break type
including means at least partly of insulating ma-
terial defining an elongated arcing slot, contact
means for establishing an arc along said slot,
ventng means disposed adjacent one end of the
arcing slot, magnetic means for biasing the arc
laterally within the arcing slot toward said vent-
ing means, piston means movakle during the
opening. operation independently of the contact
means for forcing Hquid into the arcing slot ad-
jacent one end thereof and toward said venting
means, and the piston means foreing liquid to
flow longitudinally along the slot in the direc-
tion of arc lengthening at the point where the
arc is initially established.

4. A giveuit interrupter of the liquid break type
including means at least partly of insulating ma-
terial defning an elongated arcing slot, contact
means for establishing an arc along said slof,
venting meangs disposed adjacent one end of the
arcing slof, magnetic means for. biasing. the arc
laterally within the arcing slot toward said vent-
ing means, pision means including a pair of pis-
tons disposed on opposite sides of the arcing slof
movable during the opening operation inde-
pendently of the contact means for forcing liquid
into the arcing siot adjacent one end thereof and
toward said venting means, and the piston means
foreing liquid to .flow longitudinally along the
slot in the direction of arc lengthening at the
point where the arc is initially established.

" B, A ecireunit interrupter of the liquid break type
including means-ab least partly of insulating ma-
terial defining an elongated arcing slof, contact
means for establishing- an arc along said sl()t,
venting means disposed along one side of the arc-
ing siot and adjacent one end thereof, magnetic
means for bissiug the arc laterally within. the

areing slot toward said venting means, piston.
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means movable during the opening operation in-
dependently. of the . contact means for forcing
liquid. into.-the areing. slot adjacent  one. end
theéreof and toward said venting means, and. the,
piston means foreing liquid to flow. longitudinal-
1y along the slot in.the direction of arc lengthen-,
ing at the point where the arc.is initially. es<
tablished. A
‘6. A circuit interrupter of the liquid break type.
including means at least partly of insulating ma-
terial deflning an elongated arcing slot, contact
means for establishing an arc along said. slot,
venting means disposed. along one side of the arc-
ing slot and adjacent one end thereci, magnetic

' means, for biasing the arc laferally. within.the

arcing slot toward sald venting means, piston
means including a pair of pistons disposed. on.
opposite sides of the arcing slot movable during,
the opening cperation. independently of the con=
tact means for forcing liquid into the arcing slot.
adjacent one end thereof and toward said vent-
ing means, and the piston means forcing liquid.
to flow longitudinally along the slot in the. di-
rection of arc lengthening &t the point where-the.
arc isinitially established. o

7. Acircuit interrupter of the liquid break.type.
including an arc-extinguishing unit immeérsed.
within an arc-extinguishing liquid, the unit com-
prising a plurality of insulating plates disposed
in contigucus relationship, certain of said plates
having slots provided therein to form upon aligii—
ment an elongated arcing passage, a stationary
contact disposed adjacent one end of.the arcing
passage, a movable contact movable along said
arcing passage out of engagement from the sta-
tionary contact. to establish an are therebétween
along said arcing_pass'age, one or more of the end
plates adjacent said end of the arcing. passage
having. portions projecting laterally. beyond the
rest of the plates, a pair of piston cylinders dis-
posed at.the projecting portions. of the said one
or. more plates on opposite sides of the arcing
passage, a pair. of pistons movable within said
piston . eylinders independently. of the contacts,

means biasing said pistors to move within said

piston cylinders in a direction toward the other
end of the arcing passage, one of said projecting
end plates having a pair of communicating inlef
passages communicating from the piston cylin-
ders to the arcing passage on opposite sides

- thereof, and means movable with -the movahle
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contact and separable from the bistons for
charging the latier during the eclosing operation.

8. A circuit interrupter of the liguid break type
including an arc-extinguishing unit immersed
within an arc-extinguishing liquid, the unit com-
prising a plurality of insulating plates disposed in
contiguous relationship, certain of said plates
having slots provided therein to form upon align-
ment an elongated arcing passage, a stationary
contact disposed adjacent one end of the arcing
passage, a movable contact movable along said
arcing passage out of engagement from the sta-
tionary contact to establish an arc therebetween
along said arcing passage, one Or more of the
end plates adjacent said-end of the arcing pas-
sage having portions projecting laterally beyond
the rést of the plates, a pair of piston cylinders
disposed . at the projecting portions of the said
one or more plates on opposite sides of the arc-
ing passage, a pair of pistons movable within
said piston cylinders independently of the con-
tacts, means hiasing said pistons to move with-
in said piston cylinders in a direction toward the

‘other end of the arcing passage; one of said pro-
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Jecting end plates having at least an inlet pas-
sage leading from one of said piston cylinders to
the arcing passage, and means movable with the
movable contact and separable from the pistons
for charging the latter during the closing opera-
tion.

9. A circuit interrupter of the liquid break
type including an arc-extinguishing unit im-
mersed within an arc-extinguishing liquid, the
unit comprising a plurality of insulating plates
disposed in contiguous relationship, certain of
said plates having slots provided therein to form
upon alignment an elongated arcing passage, a
stationary contact disposed adjacent one end of
the arcing passage, a movable contact movable
along said arcing passage out of engagement
from the stationary contact to establish an arc
therebetween along said arcing passage, one or
more of the end plates adjacent said end of the
arcing passage having portions projecting later-
ally beyond the rest of the plates, a pair of pis-
ton cylinders disposed at the projecting portions
of the said one or more plates on opposite sides
of the arcing passage, a pair of pistons movable
within said piston cylinders independently of
the contacts, means biasing said pistons to move
within said piston cylinders in a direction to-
ward the other end of the arcing passage, one
or more of the projecting end plates having inlet
passages communicating from the piston cylin-
ders to the arcing passage, and means movable
with the movable contact and separable from
the pistons for charging the latter during the
closing operation.

10. A circuit interrupter of the liquid break
type including an arc-extinguishing unit im-
mersed within an arc-extinguishing liquid, the
unit comprising a plurality of insulating plates
disposed in contiguous relationship, certain of
said plates having slots provided therein to form
upon alignment an elongated arcing passage, a
stationary contact disposed adjacent one end of
the arcing passage, a movable contact movable
along said arcing passage out of engagement
from the stationary contact to establish an are
therebetween along said arcing passage, one or
more of the end plates adjacent said end of the
arcing passage having portions projecting lat-
erally beyond the rest of the plates, a pair of
piston cylinders disposed at the projecting por-
tions of the said one or more plates on opposite
sides of the arcing passage, a pair of pistons
movable within said piston cylinder independ-
ently of the contacts, means biasing said pistons
to move within said piston eylinders in a direc-
tion toward the other end of the arcing passage,
one of said projecting end plates having a pair
of communicating inlet passages communicating
from the piston cylinders to the arcing passage
on opposite sides thereof, the pistons having ex-
tensions, the movable contact carrying a pair of
bumpers, and the bumpers charging the pistons
during the closing operation of the interrupter.

11, A circuit interrupter of the liquid break
type including an arc-extinguishing unit im-
mersed within an arc-extinguishing liquid, the
unit comprising a plurality of insulating plates
disposed in a contiguous relationship, certain of
said plates having slots provided therein to form
upon alignment an elongated arcing passage, a
stationary contact disposed adjacent one end of
the arcing passage, a movable contact movable
along said arcing passage out of engagement
from the stationary contact to establish an arc
fherebetween along said arcing passage, one or
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more of the end plates adjacent said end of the
arcing passage having portions projecting later-
ally beyond the rest of the plates, a pair of pis-
ton cylinders disposed at the projecting portions
of the said one or more plates on opposite sides
of the arcing passage, a pair of pistons movable
within said piston cylinders independently of the
contacts, means biasing said pistons to move
within said piston cylinders in a dirsction toward
the other end of the arcing passage, one of said
projecting end plaies having a pair of communi-
cating inlet passages communicating from the
piston cylinders to the arcing passage on oppo-
site sides thereof, and a valve disposed adjacent
the working end of each piston cylinder.

12. A circuit interrupter of the liquid break
type including an arc-extinguishing unit im-
mersed within an arc-extinguishing liquid, the
uniy comprising a plurality of insulating plates
disposed in contiguous relstionship, certain of
said plates having slots provided therein to form
upon alignment an elongated arcing passage, a
stationary contact disposed adjacent one end of
the arcing passage, a movable contact movable
along said arcing passage out of engagement
from the stationary contact to establish an arc
therebetween along said arcing passage, one or
more of the end plates adjacent said end of the
arcing passage having portions projecting later-
ally beyond the rest of the plates, a pair of pis-
ton cylinders disposed at the projecting portions
of the said one or more plates on opposite sides
of the arcing passage, a pair of pistons movable
within said piston eylinder independently of the
contacts, means biasing said pistons to move
within said piston cylinders in a direction to-
ward the other end of the arcing passage, one of
said projecting end plates having a pair of com-
municating inlet passages communicating from
the piston cylinders to the arcing passage on
opposite sides thereof, the pistons having ex-
tensions, the movable contact carrying a pair of
bumpers, the bumpers charging the pistons dur-
ing the closing operation of the interrupter, and
a valve disposed adjacent the working end of
each piston cylinder.

13. A circuit interrupter of the liquid break
type including means at least partly of insulating
material defining an elongated arcing slot, con-
tact means for establishing an are along said
arcing slot, an orifice restriction through which
the arc is initially drawn disposed at one place
along said slot, venting means for the arcing
slot disposed axially on one side of the orifice
restriction, piston means for forcing liquid into
the arcing slot disposed axially on the other side
of the orifice restriction, and magnetic means for
biasing the arc laterally within the arcing slot.

14. A circuit interrupter of the liguid break
type including means at least partly of insulating
material defining an elongated arcing slot, con-
tact means for estsblishing an are along said
arcing slot, an orifice restriction through which
the arc is initially drawn disposed at one place
along said slot, venting means for the arcing slot
disposed axially on one side of the orifice restric-
tion, piston means for forcing liquid into the arc-
ing slot disposed axially on the other side of the
orifice restriction, and magnetic means for bias~
ing the arc laterally within the arcing slot to-
ward said venting means.

15. A circuit interrupter of the liquid break
type including means at least partly of insulat-
ing material defining an elongated arcing slot,
contact means for establishing an arc along said



2,669,698

11

:arcmg slot an orlﬁce restrlctlon through w 1ch
‘the are is initially drawn ‘disposed. at one- place

along said slot, venting means for the arcing slot
disposed axially .on one side of the-orifice restric-
tion, piston means for forcing liquid into the arc-
ing slot disposed axially.on the other side of the

-orifice restriction, and the arc moving laterally

within the arcing slot on said one side of the ori-
fice restriction and becoming extinguished.

ROSWELL C. VAN SICKLE
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