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3,214,541
FLUID-BLAST CIRCUIT INTERRUPTER WITH
STRAIGHT-LINE DRIVING MECHANISM

Benjamin P. Baker, deceased, late of Monroeville, Pa., by

Mellon National Bank and Trust Company, executor,

and Charles F. Cromer, Penn Township, Westmoreland

County, and Wayne S. Aspey, Monroeville, Pa., as-

signors  to Westinghouse Electric Corporation, East

Pittsburgh, Pa., a corporation of Pennsylvania

Filed Apr. 3, 1961, Ser. No. 101,620
4 Claims. (Cl 200—145)

This invention relates to circuit interrupters in general
and, more particularly, to circuit interrupters of the fluid-
blast type.

A general object of the present invention is to provide
an improved fluid-blast circuit interrupter of simplified
construction and highly efficient in operation.

A more specific object of the present invention is the
provision of an improved circuit-interrupting structure in-
cluding a confined housing having disposed therewithin
a pressure-resistant interrupter tube. Preferably, a pair
of simultaneously-movable U-shaped contact structures
are moved externally of the interrupter tube and into the
interior of the interrupter tube during the opening op-
eration.

A further object of the present invention is the provi-
sion of an improved live-tank type of circuit interrupter
supported up in the air by suitable insulating means of
length commensurate with the voltags rating of the de-
vice, and to associate an improved. interrupting structure
with the live-tank circuit interrupter preferably having in
conjunction therewith an improved operating mechanism.
 Another object of the present invention is the provi-
sion of .an improved circuit interrupter of the type hav-
ing an interrupter tube disposed interiorly within a sur-
rounding  pressurized housing, in which the interrupter
tube is formed of highly-pressure resistant metallic mate-
rial for withstanding the high pressure.

Still another object of the present invention is the provi-
sion of a circuit interrupter of the type set forth in the
immediately preceding paragraph having associated there-
with a pair of movable U-shaped contact structures, each
contact structure having a movable pressure-generating
contact and a movable interrupting contact.

Another object of the invention is to provide an im-
proved operating linkage for simultaneously establishing
a pair of pressure-generating arcs and a serially-related
pair of interrupting arcs.

Further objects and advantages will readily become ap-
parent upon reading the following specification, taken in
conjunction with the drawings, in which:

FIGURE 1 is a side elevational view of a three-phase
high-voltage fluid-blast circuit interrupter embodying fea-
tures of the present invention, with the contact structure
being illustrated in the closed-circuit position;
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FIG, 2 is an end elevational view of one of the three

pole-units of the circuit interrupter of FIG., 1;

. FIG. 3 is a longitudinal vertical sectional view taken
through one of the live-tank interrupting structures of
the circuit interrupter of FIGS. 1 and 2, with the con-
tact structure being illustrated in the closed-circuit posi-
tion; and, . ]

FIG. 4 is a view somewhat similar to that of FIG. 3,
but illustrating a. modified type of arc-extinguishing as-
semblage, with the contact structure being illustrated in
the fully open-circuit position.

Referring to the drawings, and more particularly to
FIGS. 1 and 2 thereof, there is illustrated a three-phase
circuit-interrupting assemblage, generally designated by the
reference numeral 1. ‘The three pole-units are respec-
tively designated by the reference letters A, B and C. As
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shown in FIG. 1, the three pole-units A, B, and C are
mounted upon an angle-iron framework 2. The frame-
work 2 is at ground potential and is supported upon a
concrete base 3. Situated at the right-hand -end of the
framework 2, as viewed in FIG. 1, is an operating mech-
anism housing 4. Any suitable operating mechanism may
be employed with the present invention, such as solenoid
mechanism, pneumatic mechanism, or a hydraulic mech-
anism. The particular mechanism device 5, disposed
within the mechanism housing 4, constitutes no part of
the present invention; and any conventional type may
readily be employed.

As viewed in FIG. 2, it will be noted that a recipro-
cally-operable operating rod 6 extends upwardly through
a housing tube 7, and is pivotally connected to one end of
a bell-crank lever 8. The crank-arm -8 is keyed to an
operating shaft 9, extending in opposite direction from
the crank-arm 8, as viewed in FIG. 2 of the drawings.

The rotatable operating shaft 9 is keyed to a pair of
crank-arms 19, which, in turn effect reciprocal horizontal
movement of a pair of longitudinally-extending operating
rods 11, which extend below the insulating columns 12
supporting the elemental circuit-interrupting units, or
“building-block” units 13.

The horizontal reciprocally-movable operating rods 11
are pivotally connected to bell-cranks 14, which are piv-
otally mounted on shafts 15. The bell-cranks 14 have
arms 16, which have pivotally connected thereto, at their
free ends, insulating operating rods 17, which extend ver-
tically upwardly interiorly within the porcelain support-
ing columns 12. .

The upper ends of the insulating operating rods 17 are
employed to effect the opening and closing movement of
the movable contact structure associated with each of
the circuit- interrupting units 13, as more fully described
hereinafter.

With reference to FIG. 2 of the drawings, it ‘will be
observed that extending angularly downwardly into each
of the pressurized housing structures 18, associated with
each interrupting unit 13, is a pair of terminal bushings
19, 20, having terminals 21, 22, respectively, at their outer
extremities. Depending upon the voltage requirements,
one of the interrupting units 13 may be employed, or, as
illustrated in FIG. 2, a plurality of such units 13 may be
arranged in series being connected by a conductor 23.
Using only two such units 13, it will be apparent that the
electrical circuit passing through the pole-unit C includes
the line connection L, outer terminal 21, through the ter-
minal bushing 19, into the unit 13, out of the unit 13
through terminal bushing 28 to external terminal 22 there-
of, connector 23, and in similar fashion through the right-
hand arc-extinguishing unit 13 of FIG. 2 to the right-
hand line connection L.

With reference to FIG. 2, it will be observed that se-
cured, as by welding, to the upper side 24 of the pres-
surized metallic tank 18 is a cylindrical support member
25, having an outer support-flange portion 26, which
serves to fixedly support in proper operative position the
support flange 27, associated with each of.the terminal
bushings 19, 20. As well known by those skilled in the
art, each terminal bushing 19, 29 has an externally-located
weather-proof casing 28 and an internally-disposed weath-
er-proof casing 29 (FIG. 4). A terminal stud 30 (FIG.
3) extends centrally through each of the terminal bush-
ings 19, 20, and has threadedly secured and clamped there-~

. to, adjacent the lower end thereof relatively fixed con-

70

tact adapters 31. The contact adapters 31 provide con-
tact housings for relatively stationary contact structures,
generally designated by the reference numeral 32.

With reference to FIG. 3 of the drawings, it will be
noted that the relatively stationary contact -structure -32
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comprises a plurality of circumferentially positioned con-
tact finger segments 33, which make contacting engage-
ment with a pair of movable interrupting contacts 34.
Disposed interiorly within each contact finger cluster 32
is 2 movable tubular arcing contact 35, which has limited
downward following movement with respect to the mov-
able interrupting contact 34, as limited by a flange por-
tion 36 engaging a shoulder 37 associated with the finger
contacts 33.

During the opening operation, as illustrated more
clearly in FIG. 4, the tubular arcing contacts 35 move
downwardly into following relation with respect to the
movable interrupting contacts 34, as biased by compres-
sion springs 38, so that interrupting arcs 39 (FIG. 4) are
terminated at the arcing contacts 35, and not at the lower
ends of the finger contacts 33. As a result, the finger
contacts 33 are maintained in good condition for good
contact-carrying function in the closed-circuit position of
the interrupter, as illustrated in FIG. 3 of the drawings,

Each pressurized metallic interrupter housing 18 has
disposed therein an.insulating interrupting tube 46, main-
tained in a fixed operative position by means of position-
ing plugs 41 fixedly secured to the end cover plates 42, 43
of the tank structure 18. Suitable bolts 44 are provided
to maintain the cover plate 43 in a proper position.

The right-hand positioning plug 41 has associated there-
with a check valve 45, which closes during the existence
of high-pressure conditions within the pressure-generat-
ing chamber 46 provided interiorly within the interrupt-
ing tube 40. Upon a subsidence of the pressure within the
pressure-generating chamber 46, the check valve 45 will
Teopen, as biased opened by a spring 47, to enable fluid
to pass into the tube 40 from the region 48 within the
outer pressurized metallic casing 18.

As shown in FIG. 3, the two movable interrupting con-
tacts 34 are secured to a reciprocally-operable cross-head
structure, generally designated by the refernce numeral
49. Generally, the cross-head structure 49 includes an
upper spaced pair of insulating bars 50, secured by bolts
51 to fixedly clamp thereby the lower ends of the two in-
terrupting contacts 34, and also the lower ends of two
movable pressure-generating contacts 52. The two in-
sulating bars 50 have brackets 53 associated therewith at
the outer extremities and centrally thereof, which are se-
cured to a metallic channel-shaped member 54, providing
a pair of race-ways 55. Disposed within the race-ways
S5 are a pair of driving rollers 56, secured to the outer
free ends of a pair of rotatable driving cranks 57, piv-
otally secured on fixed pivot shafts 58, and having gear
segment portions 59. As illustrated in FIG. 3, the gear
segments 59 mesh with a double-sided rack 60 having
teeth on the oposite faces thereof,

The double-sided rack 60 is disposed at the upper end
of a metallic coupling member 61, having threadedly se-
cured thereto, adjacent the lower end 62 thereof, the in-
sulating operating rod 17. An annular spring plate 62a
is fixedly supported by a plurality of tie-rods 63 from the
lower side 64 of the pressurized tank 18. An opening ac-
celerating compression spring 65 has its lower end seated
upon the spring plate 62a. The upper end of the accelerat-
ing spring 65 is seated upon a cup-shaped spring seat 66,
which is threadedly secured, as at 67, to the lower ex-
tremity 62 of the coupling member 61.

To provide a seal through an opening 68 of the tank
18, a metallic bellows 69 is provided. The lower end of
the metallic bellows 69 is secured, as by suitable metal
joining, to a ring 70 secured to the lower end of a tubular
guide support 71, affixed by bolts 72 to the lower side 64
of the metallic housing 18. The upper end of the metallic
bellows is secured, as by soldering, to the coupling mem-
ber 61. :

From an inspection of FIG. 3 of the drawings, it will
be apparent that upward opening motion of the insulating
operating rod 17, as effected by the biasing action exerted
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by the opening accelerating spring 65, causes upward
movement of the movable spring seat 66, and consequent
upward movement of the coupling 61 and double-sided
gear rack 60. Because of the meshing of the teeth asso-
ciated with the double-sided rack 60 with the gear seg-
ments 59, the crank-arms 57 will be rotated about their
pivot axes 58 in a direction away from each other, caus-
ing thereby the driving rollers 56 to move outwardly to-
ward the outer ends of the channel member 54,

The outward movement of the driving rollers 56 will
cause consequent downward opening movement of the
cross-head structure 49, carrying with it the two movable
pressure-generating contacts 52 and the two movable in-
terrupting contacts 34. - This will establish two pressure-
generating arcs 73 and two interrupting arcs 39, as more
clearly indicated in FIG. 4 of the drawings. It will be
observed that the pressure-generating arcs 73 are estab-
lished between the contact tips 75 and the relatively sta-
tionary pressure-generating contact fingers 76. During
the existence of relatively high-amperage currents, the
upper ends of the pressure-generating arc 73 may trans-
fer to a surrounding end metallic shell member 77 in a
manner more fully brought out and described ‘in United
States patent application filed August 27, 1959, Serial No.
836,405, now U.S. Patent 3,110,791, issued November 12;
1963, to Wayne S. Aspey and Benjamin P. Baker, and
assigned to the assignee of the instant application. B

As ijllustrated in FIG. 3 of the drawings, the electrical
circuit passing through the arc-extinguishing unit 13 gen-
erally comprises terminal stud 30, relatively stationary
contact structure 32, left-hand movable interrupting con-
tact 34, connecting portion 78, movable pressure-generat-
ing contact 52, relatively stationary pressure-generating
contact 76, conducting support plate 79, relatively sta-
tionary pressure-generating contact 76, movable pressure-
generating contact 52, connecting portion 78, right-hand
movable interrupting contact 34, right-hand relatively sta-
tionary contact structure 32 and to the right-hand terminal
stud 30. ‘ ,

During the opening operation the movable interrupting
contacts 34 are moved downwardly within guide and fluid
directing structures 80, generally comprising a tubular
guide 81 having a lower portion 82, which extends through
an opening 83 provided in the lower wall 84 of the insulat-
ing interrupting tube 40. In addition, an annular split
clamping ring 85 encompasses the lower portion 82 of the
guide tube 81. Surrounding the tubular guide 81 is a
sleeve 86 of an arc-resistive material, such as polytetra-
fluoroethylene. )

It will be noted that the upper end of the tubular guide
member 81 has a plurality of jet apertures 87 provided
therein. These jet apertures 87 register with openings
88 provided in a sleeve 89, also formed of polytetrafluoro-
ethylene. The lower end of the sleeve 89 abuts a guide
and sealing ring 90 also formed of polytetrafluoroethyl-
ene. Disposed within an orifice opening 91, provided
at the upper side of the interrupter tube 40, is an orifice
member 92, also formed of polytetrafluoroethylene.
Partially surrounding the external side 93 of the inter-
rupter tube 40 is a shield 94 formed of polytetrafluoro-
ethylene. In addition; disposed within the cylindrical
supports 25 (FIG. 4) are shields 96, formed of poly-
tetrafluoroethylene to protect the metallic supports 25
from the action of the interrupting arc 39. - .

During the opening operation, as previously explained,
the two movable contact structures 97, comprising. the
interrupting contacts 34, 52 and the interconnecting con-
ducting portions 78, move downwardly, as a unit, to simul-
taneously establish a pair of pressure-generating arcs 73
and a pair of interrupting arcs 39. The two pressure-
generating arcs 73 set up an extremely high pressure
within the region 46 within the interrupting tube 40.. The
fluid, under pressure within the region 46, is ejected
through the registered openings 87, 88 and through the
orifice opening 99 to the region 100 externally of the
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tube 40 and adjacent the relatively stationary contact
structures 32, as illustrated by the arrows 101 in FIG. 3.
Arc-extinguishing action quickly follows, and the
U-shaped movable contact structures 97 move down-
wardly to an open circuit position, such as illustrated
in FIG. 4 of the drawings.

From the foregoing description of the invention it will
be apparent that there is illustrated a novel interrupting
structure 13 particularly suitable for the use of the lique-
fied gases,.such as set forth in the United States patent
application filed September 13, 1957, Serial No. 683,760,
now U.S. Patent 3,150,245, issued September 22, 1964,
to. Winthrop M. Leeds and Benjamin P. Baker, and as-
signed to the assignee of the instant application.

Although the interrupting structure 13 has particular
advantage when used with a liquefied gas, it is to be
noted that a certain degree of interrupting effectiveness
is also available by using the 'same interrupting struc-
tures with ‘a suitable ordinary  arc-extinguishing fluid,
such as liquid, for example circuit-breaker oil.

From the foregoing description of the present inven-
tion, it will be apparent that there are disclosed novel
types of circuit interrupters utilizing liquefied gas or the
gas injected into the arcing zone. Although liquefied
SF¢ has been used as an example of a possible liquefied
gas, in describing the structure, it is to be clearly under-
stood that liquefied selenium hexafluoride, or any one
or a mixture of two or more of liquefied gases enumerated
below may be employed in substitution of liquid SFs.

The gases which are suitable for use in interrupters of
the type considered, have similar properties and char-
acteristics as set out in the following table.

. Vapor Dielectric

Boiling Pressure, | Strength
Point, #sq. in. | Compared

° Gauge at | With Air

20° C. or N2
COs._ -78 830 0.9
[T 0 7 PN —10 35 2.0
STy —63.8 300 2.2
Sells... —34. 5 e 2.9
0 —30 160 2.5
CCla e —28 68 2.4
CI0;F ~47.5 139 3.0
C2F - —78 1.8
CsTyg —37 o 2.0
CC1Ty —8L.5 325 1.4
C¥;Br —58 195 1.25

Although the foregoing liquefied gases may be used
to advantage, exceptional and unusual performance is
obtained with liquefied SFg, and liquefied SeFg, since the
gaseous phases of these two materials are so highly effec-
tive in arc interruption -and high dielectric insulation.

Disposed at the upper end of the side support plates
102 is a pair of bumpers 103, provided by an overlying
channel member 104, biased upwardly by compression
springs 105. Thus, upon downward retracting move-
ment of the operating cross-head 49, the channel mem-
ber 54 will strike the upper surfaces -of the channels 184
and be resiliently brought to a cushioned stop. .

FIG. 4 illustrates a modified type of ‘arc-extinguishing
unit, generally designated by the reference numeral 167.
Many features of the modified unit 107 are similar to the
unit 13 iltustrated in FIG. 3 of the drawings; consequently,
the same reference characters have been employed, where
possible,

In place of using an insulating interrupter tube 40, as
was the case with the unit 13 of FIG..3, a metallic
interrupter tube 108 is employed. ' Aluminum has proved
to be a very desirable metallic material to employ for
the interrupter tube 108.  Disposed within the inter-
rupter tube 108, adjacent opposite ends thereof, are acti-
vated alumina filters 109, which purify the gas following
its interrupting function. The U-shaped movable bridg-
ing contact structures 97 are -substantially the same as
before. However, it will be observed that insulating
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grommet seals 110 formed of polytetrafluoroethylene
are employed. The interrupting orifices 112 are of sim-
plified construction, and are also preferably formed of
polytetrafluoroethylene. The operating linkage is sub-
stantially the same as described heretofore in connec-
tion with FIG. 3 of the drawings; consequently, a further
description thereof appears unnecessary. By utilizing an
aluminum pressure tube 108, the interrupter 107 is less
complicated and less expensive. In addition, the metal
is particularly suitable for its pressure-resistant function.
As shown, there are provided two polytetrafluoroethylene
interrupter orifices 112 and four polytetrafluoroethylene
grommet seals 110. A sheet of polytetrafluoroethylene
111 is provided to protect the lower wall of the aluminum
pressure tube 108 from the effects of arcing. In addi-
tion, a sheet 113 is provided on top of the aluminum
tube 108 to prevent the arcs from striking the top of
the aluminum tube.

The moving contact system, as before, consists of two
U-shaped members insulated from each other and mounted
upon a race-track device. The contact operating means
comprises a pair of levers, each with a gear segment,
and both are driven by a common rack 66, which, in
turn, is driven by the upstanding insulating operating rod
17 extending to ground potential. The outer ends of
the two levers 57, as before, are provided with rollers 56,
which engage the race-tracks 55 to drive the movable
contacts 34, 52 in a vertical motion. The tracks 55 thus
move up and down but are not restrained in'their lateral
motion to allow self-alignment with the interrupter -and
accessibility for maintenance and inspection. By having
the interrupter tube 108 formed of metal, there is as-
surance that the interrupter tube is at the same floating
potential as is the casing 18 in the fully open-circuit posi-
tion of the interrupter.107.

By the particular mechanism construction illustrated,
it will be observed that toward the end -of the closing
operation, the force exerted upwardly on the race-tracks
55 by the rollers 56 is increased due to the angular posi-
tion of the operating cranks 57. In other words, the
torque exerted against the driving motion of the double-
sided gear rack 60 results due to a shorter lever arm
distance in a higher force being imposed upon the cross-
head structure 49 at the end of the closing stroke, as
illustrated in FIG. 3 of the drawings.

From the foregoing description, it will be apparent
that there are provided considerable improvements .over
the interrupting construction set forth in the aforesaid
patent application Serial No. 836,405.

The metallic pressure-resistant interrupter housing 114
of the modified arc-interrupting unit 107 has associated
therewith, as shown, a pair -of communicating passages
115, 116, which lead to a liquid-level measuring device,
not shown, such as of the type set forth in United States
patent application filed December 7, 1960, Serial No.
74,387 now U.S. Patent 3,099,724, issued July 30, 1963,
to Sheldon D. Silliman and Bernard R. Johnson, and as-
signed to the assignee of the instant application. Briefly,
such' a liquid-level measuring device indicates the par-
ticular location of the liquid level 117 of the liquefied gas
disposed within the housing 114, and is operable to set
up an alarm circuit should the level 117 drop too low,
due to a tank leak and consequently render the extin-
guishing unit 107 ineffective to accomplish its desired in-
terrupting task.

A distinct advantage of the crank-arm mechanism 118
of the present invention, together with the lower coupling
56 between the free ends of the crank-arms 57 and the
race-ways 55 of the channel-shaped cross-head member
54 is that there is consequently omitted any lateral force
exerted upon the movable contact assemblage. This is
a distinct advantage since, if there were such lateral
biasing force, there might result jamming of the movable
contact rods 34, 52 through the several bushings 80,
119 and 110. As a result, the entire movable ‘contact
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assemblage is moved to its open and closed-circuit posi-
tions by forces having components only in the vertical
direction, and not accompanied by laterally-directed
forces. Straight-line contact movement is the result with
no binding forces being encountered during such move-
ment,

The particular crank-arm mechanism 118 in addition
also insures simultaneous movement of the two crank-
arms 57 so that they will be operated in unison.

Although there has been illustrated and described
specific structures, it is to be clearly understood that the
same were merely for the purpose of illustration, and
that changes and modifications may readily be made
therein by those skilled in the art, without departing
from the spirit and scope of the invention.

What is claimed is:

1. The combination in a live-tank fluid-blast type of
circuit interrupter including a metallic pressure-resistant
arc-extinguishing housing, a hollow insulating column
for supporting said metallic pressure-resistant arc-extin-
guishing housing up in the air and adequate distance above
ground potential, a pair of terminal bushings extending
into said housing and carrying a pair of relatively sta-
tionary contacts at the interior ends thereof, a pressure-
resistant metallic interrupting chamber disposed interiorly
within said housing and electrically connected to the outer
metallic housing, said pair of relatively stationary con-
tacts being situated adjacent one side of said pressure-
resistant metallic interrupting chamber, a pair of relatively
stationary pressure-generating contacts disposed within
said metallic interrupting chamber and electrically con-
nected thereto, a pair of spaced-apart movable U-shaped
contact structures, each movable U-shaped contact struc-
ture including a movable interrupting contact and a
movable pressure-generating -contact, the movable inter-
rupting contact being cooperable with one of said first-
mentioned relatively stationary contacts and the movable
ipressure-generating contact being cooperable with one
of said relatively stationary pressure-generating contacts,
a movable cross-head for carrying the pair of movable
U-shaped contact structures, operating mecahnism for
driving the cross-head comprising a pair of spaced-apart
driving cranks having driving rollers adjacent the free
ends thereof, means defining a race-way secured to and

movable with said cross-head for accommodating the.

two driving rollers, a double-sided driving rack movable
during the opening and closing operations of the. circuit
breaker for simultaneously driving said driving cranks in
opposite directions of rotation at substantially the same
speed, and an insulating operating rod extending upwardly
interiorly of said insulating column and having said
double-sided driving rack secured thereto adjacent the
upper end thereof, whereby the capacitance effects of
the terminal bushings and the electrical connection be-
tween the inner metallic interrupting chamber and the
outer metallic housing will assist in voltage division
among the breaks during the opening operation.

2. A fluid-blast type of circuit interrupter including
a metallic arc-extinguishing housing having a pair of
terminal bushings extending therewithin, a metallic pres-
sure-resistant interrupting chamber disposed within said
housing and electrically connected thereto, a pair of
spaced-apart relatively stationary contact structures sup-
ported by said pair of terminal bushings and situated
adjacent one side of said metallic pressure-resistant in-
terrupter chamber, a pair of relatively stationary pressure-
generating contacts disposed within said metallic  inter-
rupting chamber and secured adjacent one interior wall
thereof and electrically connected thereto, a pair of
spaced-apart movable U-shaped contact structures, each
movable U-shaped contact structure including a movable
interrupting contact and a movable pressure-generating
contact, the movable interrupting contact being cooperable
with one of said first-mentioned relatively stationary con-
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tact structures and the movable pressure-generating con-
tact being cooperable with one of said relatively stationary
pressure-generating contacts, an insulating orifice struc-
ture to shield the passage of each movable interrupting
contact from the metallic interrupting chamber from said
one side thereof, whereby the establishment of two serially
related pressure-generating arcs interiorly of said metallic
pressure-resistant interrupting chamber generates pressure
therein to effect the extinction of the two serially related
interrupting arcs drawn between the relatively stationary
and the movable interrupting contacts, and whereby the
capacitance effects of the terminal bushings and the elec-
trical connection between the inner metallic interrupting
chamber and the outer metallic housing will assist in
voltage division among the breaks during the opening
operation. ) )

3. The combination in a live-tank fluid-blast type of
circuit interrupter including a metallic pressure-resistant
outer arc-extinguishing housing, a pair of terminal bush-
ings extending into said metallic pressure-resistant hous-
ing and carrying a pair of relatively stationary contacts
at the interior ends thereof, a metallic pressure-resistant
internally-located interrupting chamber disposed within
said outer housing and spaced from said relatively sta-
tionary contacts, said metallic interrupting chamber being
electrically connected to the outer metallic housing, a
pair of relatively stationary pressure-generating contacts
secured adjacent an inner wall of said metallic inner
interrupting chamber and electrically connected thereto,
a pair of spaced-apart U-shaped movable contact struc-
tures movable through four insulated openings along the
opposite side wall of said inner metallic interrupting
chamber for establishing a pair of interiorly-disposed
pressure-generating arcs and a pair of serially-related
interrupting arcs, and a stationary insulating orifice struc-
ture for each movable contact structure secured adjacent
the pair of pressure-generating contacts, whereby the ca-
pacitance effects of the terminal bushings and the elec-
trical connection between the inner metallic interrupting
chamber and the outer metallic housing will assist in
voltage division among the breaks during the opening
operation.

4. A flujd-blast type of circuit interrupter including
a metallic arc-extinguishing housing having a pair of
terminal bushings extending therewithin, a pressure-re-
sistant metallic interrupting chamber disposed within said
housing and electrically connected thereto, a pair of
spaced-apart relatively stationary contact structures sup-
ported by said pair of terminal bushings and situated
adjacent one side of said pressure-resistant metallic in-
terrupting chamber, a pair of insulating orifice openings
provided in said onme side of said metallic pressure-re-
sistant interrupting chamber, a pair of relatively sta-
tionary pressure-generating comtacts disposed . interiorly
of said metallic interrupting chamber and secured to an
inner wall thereof and electrically connected thereto, a
pair of spaced-apart movable U-shaped contact structures
movable into the opposite side of said metallic inter-
rupting chamber through insulated openings, each movable
U-shaped contact structure including a movable inter-
rupting contact and a movable pressure-generating con-
tact, the movable interrupting contact of each movable
U-shaped contact structure being movable through the in-
sulating orifice opening and into engagement with one of
said relatively stationary contact structures, and the associ-
ated movable pressure-generating contact of each U-
shaped movable contact structure being cooperable with
one of said interiorly-located relatively stationary pres-
sure-generating contacts for generating pressure within
the metallic pressure-resistant interrupting chamber to
create an arc-extinguishing flow through the orifice open-
ings, whereby the capacitance effects of the terminal bush-
ings and the electrical connection between the inner
metallic interrupting chamber and the outer metallic
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housing will assist in voltage division among the breaks 3,110,791 11/63 Aspey et al. ceueee 200—145
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