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This invention relates in general to circuit in-
terrupters having pressure pots provided with
means for regulating the discharge of arc ex-
tinguishing fluid across the arc in accordance
with the pressure generated within the pot, and
more particularly to cireuit Interrupters in which
such regulated discharge action commences dur-
ing the initial circyit interrupting action.

To accelerate the Interruption of alternating
circuit breakers the
so-called explosion pots as well as other devices
have been used. Heretofore these explosion pots
generally have been provided with only one
nozzle opening through which the movable con- |
tact rod may move. As long as the movable con-.
tact rod is within the chamber the nozzle open-
Ing is so restricted that it is difficult to design
the walls of the pressure chamber sufficiently
strong to hold the pressures generated by the
arc within the pot. S | |

To overcome this difficulty explosion pots con-
taining a certain volume of air have been pro-

‘bosed, the air being compressed by the pressure -

generating are, ‘however, such arrangements
have not proven to be practical because the
turbulence of the liquid within the pot causes
most of the air to be ejected from the pot. Pres-
sure chambers having additional fixed openings
for the discharge of gas have also been pro-
pPosed, however, such arrangements are not ef-
fective to produce ga vigorous blast of arc ex- -,

- tinguishing liquid through the arc when the cur-

-
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Imunication with

cecircult interrupter with 8

rent to be Interrupted is of small magnitude.
Pressure chambers having valve controlled open-
Ings for the discharge ‘of gas have also been pro-
posed, however, in such arrangements the energy
of the gas escaping through these openings is
wasted inasmuch as it ig not caused to flow
through the arc. o |

It is therefore an object of this invention to
provide a circuit interrupter with a pressure pot
having a pressure controlled discharge opening

“which utilizes the encrgy of the discharged fluid

to cause a blast of arc extinguishing fluid to flow
across the are before leaving the pressure pot.
Another ohject of the invention is to provide g
circuit interrupter with a4 pressure pot having g
restricted passageway for a movable contact and
a8 valve controlled discharge opening in com-
an- annular arcing contact
member for causing the fluid discharged through
sald opening to flow across the points of _
ment of the arc on the arcing contact member.
It is an object of the invention to provide 8

pressure pot having a

‘& circuit interrupter of the

- In which:

~ breaker of the pressure

bassageway for the movable contact sufficiently

restricted so as to efficiently extinguish an arc

- at smaller currents and Pot pressures and to -
- brovide a means controlled by excessive pot pres-

sures caused by greater currents for relieving the 5
€Xcess pressure and utilizing such excess pres-
fure in extinguishing the arc, |

A further object of the invention is to provide

a bushing supported bearing member and a pres- 10
sSure pot supporting member having cooperating
Sockets and projections for preventing the rota-
tion of the pressyre pot relative to the insy-

lating bushing.

A still further object of the invention is to 15
Provide improved details of . construction of 8
circuit interrupter of the pressure pot type va-
rious novel features of which will be apparent
from the description and drawing herein, and
more particularly pointed out in the 20

Various illustrative examples of this inven-
tion are shown in the accompanying drawings

Fig. 1 is a _sedtlonal side view of a circuit 25
pot type embodying
leatures of the invention. - |

Pig. the supporting mem-
ber shown in Fig. 1 detached from the insulating 20

~ Fig. 3 is a sectiona] stde view of the supporting -
member, valve and contact assembly taken along

~ line ITI—III of Fig. 2.

Fig. 4 is a sectional side view of a structure
similar to Fig. 3 and within the scope of the in- 35
vention. | |
- Fig. 5 is a sectional side
of pressure pot assembly

view of another form
embodying the inven-

tion.

_Fig. 6 15 a sectional view of & modified form of 40
Supporting member, valve, and contact structure
embodying the invention. @ = B

Fig. 7 is a side view of the contact sleeve

‘shown in Fig, 6.

Fig. 8 is a top sectional view of contact and 4°
valve structure shown in Fig. 6 taken along the
line VIII—VIII. o . -

Referring now to Fig. 1, circuit breaker tank |
contains an arc extinguishing fluid 12 and has an -
insulating bushing 13 projecting thereinto at gn 50
angle to the vertical. The lower end of bushing
{3 is provided with 8 bearing plate | 4 secured
thereto by suitable means such as cement {5. A
truncated supporting member 16 is held in en-

gagement with bearing plate 4 by means of an 55
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to contact tube 25 which

turning relative to plate {4 by means of projec-
tions I8 thereon which cooperate with corre-
sponding recesses in bearing plate (4. Support-
ing member 16 is provided with an axial bore 18
in which the stationary contact structure is
mounted as will be described hereinafter.

Ring member 21 is secured to supporting mem-
ber 16 in spaced relation thereto by a plurality
of stud bolts 48 in & manner better shown in
Figs. 2 and 3. The opening through ring mem-
ber 21 is provided with a nozzle member 22 here

shown as of insulating material defining an axial .

discharge passageway 23  Ring member 2§ 1Is

also provided with a bleeder vent 20 which per-

mits the pressure pot to refiil with arc extinguish-
ing fluid by discharging the gas remaining in the
top of the pressure pot after a circuit interrupt-
ing operation. An upper contact structure is pro-
vided with a butt contact 24 detachably secured
is slidable in axial bore
(9 and is biased downwardly by spring 26. An
annular valve plate 27 preferably of metal closely
surrounds contact tube 25 and is biased into en-
gagement with plate 2{ by means of springs 28
in such & manner that discharge passageway 23
is normally closed. A conducting ring 29 is weld-
ed or otherwise secured to contact tube 28 and
connected to this ring are & plurality of pigtail
conductors 3 which are connected to supporting
member (6. )

A pot member 32 preferably of insulating ma-
terial is secured to ring member 21 by suitable
clamping means such as clamping ring. 33 and
bolts 35. noting that a gasket 34 is interposed
between the upper edge of the pot member 32
and ring 21i.
haffle plates 36, 37, 38 and 39 may be secured in
spaced relation by means of a plurality of spacers
A{ 42, 43 and 44 and retaining ring 45. In some
instances it is desirable that the above described
baffle plates be omitted. The Jower end of pot
member 41 is provided with a throat bushing 46
preferably of insulating material adapted to
withstand the heat of arc currents. A movable
contact rod 41 is adapted to be moved by con-
ventional mechanism (not shown) through the
contact openings in throat bushing 46 and the
perforations in baffle plates 38 to 39, inclusive,
into engagement with butt contact 24, noting that
these baflle plates preferably closely surround
contact rod 41 so that the movement of arc ex-
tinguishing fluid in & downward direction is lim-
ited while the contact rod 47 is within the pres-
sure pot.

Figs. 2 and 3 show more in detail the manner
in which ring member: 21 is secured to supporting
member |6 by means of stud bolts 48. It is to be
noted that valve plate 27 is provided with a plu-
rality of holes through which stud bolts 48 pass
thus serving to guide the movement of valve plate
27. As shown in Fig. 3 the downward movement
of contact tube 25 is limited by conducting ring
29 abutting against the upper face of valve plate
27 A vent passageway 49 from axial bore 19
permits fluid within this bore to be displaced
when contact 2& is moved upwardly. Valve plate
271 may be provded with a small vent opening 50
to permit gases from DAaSSAEEWAY 23 to escape
from the pot after the circuit breaker has oOp-

“erated.

As to the operation of the circuit breaker dis-
closed in connection with Figs. 1, 2 and 3, upon
downward movement of contact rod 47 an arc will
be drawn between butt contact 24 and the top of

Within the pot member perforate

2,028,241

contact rod 41. This arc will generate pressure
noting' that while contact rod 41 is moving
through the openings in baflle plates 88 to 39,
inclusive, and through throat bushing 46 valve
control passageway 23 is substantially the only
exit for arc extinguishing fluid and gas. When
the pressure has built up sufficiently to raise valve
plate 21 against compression springs 28 a dis-
charge of arc extinguishing fluid will flow from
the interior of pot member 32 through the arc
and out of the pot through discharge passageway
23 As the pressure increases or decreases valve
plate 27 will raise or lower to control or regulate
the effective cross section of the discharge pas-
sageway thereby maintaining stificient pressure

within the pressure pot to cause a vigorous blast.

of arc extinguishing fluid through the aic. If
the arc persists or is reignited after passing
through a zero current condition the arc extin-
guishing fluid between the various bafle plates
will flow into the arc stream thereby causing an
additional arc extinguishing action. If the arc
still persists after movable contact member &1 Is
completely withdrawn from throat bushing 46 a
downward blast of arc
flow .through the throat of bushing 48 and will
extinguish the arc in a manner accomplished by
the conventional explosion pot construction. It

{s to be noted that in. Fig. 1 the arc will attach
to butt contact 24 and will pass through insulat- :

ing nozzle 22 whereas in a structure such as shown
in Fig. 3 the arc will attach to the metal arcing
ring 5t after the contacts have separated a pre-
determined amount and this arc will be acted
upon by arc extinguishing fluid flowing into pas-
sageway 23.

Fig. 4 shows a structure substantially the same
as Fig. 3 except that the truncated supporting
member - {6 is bolted to a Learing plate 53 by
means of a flanged portion 52. This construc-
tion 1s particularly useful where it is desired to
use an oil filled insulating bushing such as shown
by 13. Downward movement of contact tube 2%
is prevented by a retaining ring 54 which co-
operates with a shoulder on contact tube 28.

In Fig. 5 truncated supporting member 5% is
provided with projections 8 and a threaded hole
for assembly rod 17 so that the pressure pot shown
in this figure may .be secured to and removed
from a bearing plate such as shown by i4 in Fig.
1. Supporting member 8% is welded or other-
wise secured to a supporting plate 56. A ring
member 51 is secured to supporting plate 56 in
spaced relation thereto by means of 8 plurality

of circumferentially spaced stud bolts §8. An ;

annular cage member 59 is bolted or otherwise
secured to the bottom face of ring member 57
and is provided with an opening in the upper end
thereof in which tubular contact member 61 is
secured. The inner walls of contact member 61
define a portion of a discharge passageway 66.
A plurality of contact segments 62 are circum-
ferentially arranged around tubular contact mem-
ber 61 and are biased into contacting engage-
ment therewith by means of upper springs 64.
The lower portions of contact segments 62 are
biased laterally into passageway 66 by means of
Jower springs 63. An annular ring member 69
preferably of metal is secured to cage member
59 and serves as an arcing contact member, how-
ever, it is to be noted that in some instances it is
desirable that this member be made of insulat-

ing material in which event it serves as a baflle
plate. Passageway 66 is normally closed by valve

extinguishing fluid will &

oy

10

ety

()

plate 87 by means of springs 68 and §9 noting that 75
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stop member T1 serves to limit the upward move-
ment of valve plate 67. A blurality of guide pins
12 are circumferentially spaced around valve
Plate 67 and serve to guide the movement of this
valve plate. | |

A shell member 13 as here shown is secured to
cage member §8. For low voltages this member

may be of metal, however, for high voltages it is

preferable that insulating material be used. A

throat bushing 184 is secured to shell member 13

by suitable means and is provided with a contact
passageway therethrough for the movement of
movable contact member 15 with small clearances
therebetween. Contact rod 15 is secured to bridg-
ing member 16 which is operated by conventional
mechanism (not shown). |

As to the operation of the apparatus shown in
Fig. 5, upon initial separation of contact rod 15
and contact segments 62 an arc will be drawn
therebetween which generates pressure. When
this pressure exceeds a predetermined value con-
tact plate 61 will raise and permit a blast of arc
extinguishing fluid to flow across the arc and
through passageway 66 to the exterior of the
pressure pot. As the pressure within the pressure
pot increases or decreases valve plate 67 will
raise or lower to regulate the discharge of fluid
from the pot by controlling the eflective cross
sectional aresa of the discharge blast. When con-
tact rod 15 is withdrawn from throat member 14
an additional blast downwardly through the con-
tact passageway in throat member 14 is available
for extinguishing any arc that may persist. It
Is'to be noted that the above described stationary
contact structure affords a novel means for cop-
ducting current from a movable member to =
stationary member without the use of pigtail con-

necuions inasmuch as upper springs 64 bias the

upper portion of contact segments 62 into con-

tacting engagement with tubular contact mem-

ber 6i. | | |

In Fig. b, a truncated supporting member 7%
is adapted to be secured to an insulating bushing
as shown in Fig. 1. Ring member 2t is secured
te supporting member 17 in spaced relation there-
to by means of stud bolts 18. The opening in
ring member 21 is provided with a bushing 79
through which slotted contact tube 81 (more
clearly shown ix Pig. 7) is adapted to slide. Con-

tact tube 81 has a conducting ring 28 secured
‘thereto and is biased in a downward direction

by contact spring 84. Annular contact 82 is re-
movably secured to contact tube 81 and is adapt-

ed to cooperate with movable contact 83 which

is provided with an arcirg tip. A valve member
85 is provided with a plurality of projections
adapted to extend through the slotted portions
of contact tube 81 and these projections normally

rest upon bushing member 19. Valve spring 85

normaily biases valve member 85 to the position
shown in which passageway 23 through the tubu-
Iar contact is closed. |

By referring to Figs. 6, 7 and 8 it will be seen
that upon occurrence of excessive pressure gener-
ated by an arc drawn between contacts 82 and

- 83 valve member 85 will raise against the pressure
of springs 84 and 8§ inasmuch as conducting ring

29 rests upon the projecting portions of valve
85 after contact rod 83 has been withdrawn,

thereby opening a plurality of vents for the dis-

charge of arc extinguishing fluid through the

arc and through passageway 23 and out of the
pot through the slots in contact tube 81. It

Is thus seen that valve 85 is capable of regulat-

ing the effective cross sectional area of the fluid

'3 .

discharged from the pressure pot in accordapce

~ with the pressure within the pot.

Although but a few embodiments of the pres-
ent invention have been illustrated and described,
1t will be apparent tc those skilled in the art 5
that various changes and modifications may be
made therein without departing from the spirit
of the invention or from the scope of the ap-
pended claims.

It 1s claimed and
Patent: | |

1. A circuit interrupter comprising a pressure

desired to secure by Letters 10

pot containing an arc extinguishing fluid and
~having a movable contact passageway through

one end thereof, a contact structure mounted 15
adjacent the other end of said pot in axial aline-

ment with said passageway, a contact member of
substantially the same cross sectional size gs said

passageway movable through said passageway to
draw a pressure generating arc between said con- 20

tacts and within said pot, means including a sec-
ond discharge passageway surrounding said con-
- tact structure whereby sald arc extinguishing fluid

flows across the points of attachment of said

arc on said contact structure and to the exterior 25
of said pot, and valve means surrounding a por-
tion of said contact structure and normally clos-

Ing said discharge passageway, said valve means |

being operable to open said discharge passage-
way only when the pressure within said pot ex- 30
ceeds a predetermined magnitude. |

2. A circuit interrupter comprising a pressure
pot having alined openings in the top and bot-

tom thereof and containing an arc extinguishing

fiuid therein, an arcing contact structure secured 35
to said pot and having an aperture in alinement |
with the alined openings in said pot, a spring
biased stationary contact structure mounted on
sald pot adjacent the top opening in said pot, a |
movabie contact member normally extending 4¢
through the opening in the bottom of said pot
and the aperture in said arcing contact struc- -
ture into engagement with said stationary con-
tact structure and withdrawable to establish a,
pressure generating arc which attaches to said 45
arcing contact structure, valve means normally
closing the opening in the top of said pot and
openable upon generation of g predetermined
pressure within said pot to permit arc extinguish-

ing fiuid to flow across saild arc and through the 5¢o

aperture in sald arcing contact structure and
through the opening in the top of said pot. |

3. A circuit interrupter comprising a pressure
Pot containing an arc extinguishing fluid, said
pressure pot having axially alined openings in the 55
top and bottom of said pot, at least one baflle
plate within said pot having a hole therein in

~alinement with said openings, an arcing contact

member secured in the top opening in said pot
and provided with an axial passageway there- 60
through, a resiliently mounted contact member
arranged in said axial passageway so as to define
a discharge vent therebetween, a contact rod nor-
mally extending through the bettom opening in
saild pot into engagement with said resiliently g5
mounted contact member and withdrawable
through the opening in the bottom o* said pot
to draw a pressure generating arc which at-
taches to said arcing contact member and causes .
B pressure blast of arc extinguishing fluid to flow ”0
across the points of attachment of said arc on
sald arcing contact and out of said pot through
sald discharge vent, and valve means surround-
ing said resiliently mounted contact member for
preventing the flow of arc extinguishing fluid "5
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out of said discharge vent until the pressure
within said pot exceeds a predetermined value.

4. A circuit interrupter comprising a support-
ing member, an annular ring member secured to
said supporting member in spaced relation there-
to, a valve member covering the opening in said
annular ring member, spring blasing means ar-
ranged between said supporting member and said
valve member, a pressure pot member secured to
said annular ring member and having a contact
passageway therein, a stationary contact struc-
ture arranged within said pot member concentri-
cally of said annular ring member, a contact
member movabie through said contact passage-
way for connection and disconnection with said
stationary contact structure.

5 A circuit interrupter comprising a support-
ing member, an annular plate member holted to
said supporting member in spaced relation there-
to, a valve member covering the opening in said
annular plate member, spring biasing means ar-
ranged between said supporting member and
said valve member, a pressure pot member of in-
sulating material secured to said plate member

and having a contact passageway therethrough,

a stationary contact assembly secured within said
pot member to said plate member, said assembly
comprising a plurality of spring biased contact
segments annularly arranged to form a passage-
way communicating with the opening in said an-
nular plate and comprising an annular arcing
plate forming a portion of said passageway and
a contact rod movable through said contact pas-
sageway and through the opening in said annu-
lar arcing plate into engagement with said con-
tact segments.

6 A circuit interrupter comprising a support-
ing member, a ring member secured to said sup-
porting member in spaced relation thereto and
having a centrally located opening therethrough,
a spring biased contact member slidably mounted
in said supporting member and arranged to pro-
ject into said opening, a valve member surround-
ing said contact member and normally closing
said opening, spring biasing means arranged be-
tween said supporting member and said valve
member, a pressure pot member secured to said
ring member and having a contact passageway,
therethrough, and a contact rod movable through
said contact passageway into engagement with
said spring biased contact.

7 A circuit interrupter comprising a support-

ing member, a ring member secured to sald sup-
porting member in spaced relation thereto and
having a centrally located opening therethrough,
an annular arcing contact member secured to said
ring member and having a passageway there-
through, a spring biased contact member slidably
mounted in said supporting member and arranged
to project into the passageway in said arcing con-
tact member, a valve member swrrounding said
contact member and normally closing said open-
ing, spring biasing means arranged between. said
supporting member and sald valve member, &
pressure pot member secured to said ring mem-
bar and having a contact passageway there-
through, and a contact rod movable through the
contact passageway in said pot member into en-
gagement with said spring biased contact.

8 A circuit interrupter comprising & support-

ing member, an annular ring member secured

to said supporting member in spaced relation

2,022,241

thereto, & tubular contact member extending
through the opening in said annular ring mem-
ber and having a plurality of discharge openings
therein, a valve member slidable within said tu-
bular contact member, a spring abutting against
said supporting member and arranged to normal-
ly bias said valve member to a position wherein
said discharge openings are closed, a pressure pot
member secured to said ring member and having

e |

‘a contact opening therein, and a contact rod 1)

movable through said contact opening to draw
an arc within said pressure pot member.
9 A circuitv interrupter comprising a support-
ing member, an annular ring member secured to
said supporting member in spaced relation therec- 1o
to, a tubular contact member slidable through
the opening in said annular ring member and
Having a discharge passageway therethrough, a
spring for biasing said tubular contact to a limit
position, a valve member slidable within said tu- -)
bular contact member, a spring abutting against
said supporting member and arranged to normal-
ly bias said valve member to a position wherein
said discharge passageway is closed, a pressure
pot member secured to said ring member and 29
having a contact opening therein, arc extinguish-
ing liquid within said pressure pot member, and
2 contact rod movable through said contact open-
ing to draw a pressure generating arc within
said pressure pot member. ol
10. A circu‘t interrupter comprising a trun-
cated supporting member, a ring member secured
to said supporting member in spaced relation
thereto and having a centrally located opening
therethrough, a spring biased contact member 39
slidably mounted in said supporting member for
limited axial movement into the opening in said
ring member, flexible current carrying conduc-
tors connected between said contact member and
said supporting member, an annular valve mem- 40
ber surrounding said contact member and nor-
mally closing the opening in said ring member,
spring biasing means abutting against said sup-

‘porting member for biasing said valve member

to its closed position, a pressure pot member se- 49
cured to said ring member and having a contact
passageway therethrough and a contact rod mov-
able through said contact passageway into en-
gagement with said spring biased contact mem-
ber. | 60
11. A circuit interrupter comprising a pressure
pot having openings in the top and bottom theres
of and containing an arc extinguishing fluid
therein, an arcing contact structure secured to
said pot and having an aperture, a spring biased 63
stationary contact structure mounted on said pot
adjacent the top opening in said pot, a movable
contact member normally extending through the
opening in the bottom of said pot and the aper-
ture in said arcing contact structure into en-
gagement with said stationary contact structure
and withdrawable to ecstablish a pressure gen-
erating arc which attaches to said arcing con-
tact structure, valve means normally closing the
opening in the top of said pot and openable upon 65
generation of a predetermined pressure within
said pot to permit arc extinguishing fluid to flow
across said arc and through the aperture in said
arcing contact structure and through the open-
ing in the top of said pot.

JAKOB KOPELIOWITSCH.
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