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COMPRESSED-GAS CIRCUIT INTERRUPTER HAVING A
PAIR OF RAPID TRANSFER INSULATING NOZZLES

CROSS-REFERENCES TO RELATED APPLICATIONS

The present application has relationship with pending U.S.
Pat. application filed Sept. 16, 1968, Ser. No. 759,992, by Lee
E. Berkebile entitled “Gas-Blast Circuit Interrupter With Pri-
mary and Secondary Blast Valves,” and assigned to the as-
signee of the instant application.

BACKGROUND OF THE INVENTION

In compressed-gas circuit breakers of the type involving a
pair of separable tubular relatively movable contacts, it has
been customary to provide a high-pressure gas region exteri-
orly of the separable contacts, and upon opening, or separa-
tion thereof, the high-pressure gas flow extends radially in-
wardly and may exhaust through one or both of the separable
contacts. U.S. Pat. application Ser. No. 759,992, filed Sept.
16, 1968 by Lee E. Berkebile illustrates such a construction.
In the open-circuit position of the interrupter, as set forth in
the aforesaid Berkebile circuit breaker construction, high-
pressure gas may exist in the region between both fully open
separated contacts. As utilized in the aforesaid patent applica-
tion, downstream secondary blast valves may be employed to
halt the exhausting of high-pressure gas flow through the
separated contacts in the fully open-circuit position of the in-
terrupter.

SUMMARY OF THE INVENTiON

In accordance with an embodiment of the present inven-
tion, there is provided a pair of separable contacts in a high-
pressure gaseous atmosphere with a pair of contractable insu-
lating spaced nozzles disposed adjacent the point of contact
separation. Preferably, the separable main contacts them-
selves provide a primary blast valve, so that upon separation of
the contacts, there may occur a radial inward flow of high-
pressure gas into at least one of the separable contacts. Con-
trolling the flow of exhausting gas through said one contact, or
in the particular arrangement involving both separable: con-
tacts, is. one or more secondary blast valves, which are
disposed downstream of the gas flow. A pair of contractable
insulating spaced nozzles move radially inwardly upon being
released by opening movement of the movable contact, and
these contractable insulating nozzles serve to force the
established arc axially along the center-line of the movable
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vented separable contacts to increase the efficiency of arc ex-

tinction.
The mechanical arrangement is such that the downstream
secondary blast valves remain open for a predetermined time

to assure an interruption of the arc established between the

separable contacts. At a point in time, where assurance is had
that the arc has been extinguished, the mechanical arrange-
ment is such that the secondary blast valves are closed,
thereby halting any further exhausting of the high-pressure gas
through the separable contacts.

During a closing operation of the circuit breaker, the prima-
ry blast valve, disposed immediately adjacent the point of
abutment of the separable contacts, insures a sealing condi-
tion at this point, and the mechanical arrangement during
such a closing operation is such as to open the one or more
secondary blast valves, to thereby permit a lowering of the
pressure communicating with the region interiorly of the
separable contacts.

Accordingly, a general object of the present invention is to
provide a high-speed compressed-gas circuit interrupter utiliz-
ing a pair of contractable nozzles for increasing the efficiency
of arc extinction. :

Another object of the present invention is the provision of
improved means for axially locating the arc established in a
compressed-gas circuit interrupter of the type in which a radi-
alinward gaseous flow occurs.

Still a further object of the present invention is the provision
of an improved compressed-gas circuit interrupter of the type
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2

utilizing a primary blast valve, one or more secondary blast
valves, and a pair of contractable insulating nozzles, which are
collapsed during the opening operation to assure an accurate
centering of the arc axially along the center-line of the contact
structure.

Further objects and advantages will readily become ap-
parent upon reading the following description taken in con-
junction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is an end elevational view of a compressed-gas circuit
interrupter embodying the principles of the present invention;

FIG. 2 illustrates a vertical sectional view taken through the
interrupting chamber of the circuit interrupter of FIG. 1, the
contact structure being illustrated in the closed-circuit posi-
tion;

- FIG. 3 is an enlarged vertical sectional view illustrating the
contact structure in the closed-circuit position thereof;

FIG. 4 s a view similar to FIG. 3, but illustrating the disposi-
tion of the several parts during the initial portion of the open-
ing operation;

FIG. § is a view similar to FIGS. 3 and 4, but illustrating the
disposition of the parts at a later point in time during the open-
ing operation;

FIG. 6 is a fragmentary perspective view of the contractable
insulating nozzle construction; :

FIG. 7 is a view similar to that of FIG. 6, but illustrating the
contractable nozzle construction in the contracted position
thereof; and,

FIG. 8 is a vertical sectional view taken through one of the
two contractable nozzle arrangements.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to the drawings, and more particularly to FIG. 1
thereof, the reference numeral 1 designates generally a com-
pressed-gas circuit interrupter. As viewed in FIG. 1, it will be
noted that there is provided an end view of a three-phase com-
pressed-gas circuit interrupter, each phase unit, such as phase
unit A, comprising a leftwardly slanting arc-extinguishing as-
semblage, generally designated by the reference numeral 2,
and a right-hand slanted terminal-bushing structure, generally
designated by the reference numeral 3.

The lower end of the arc-extinguishing assemblage 2 is elec-
trically connected by a curved electrical conductor 4 more
clearly illustrated in FIG. 2 of the drawings. Accordingly, it
will be apparent that there is provided a generally U-shaped
circuit-breaker structure 1 with one leg of the “U” constitut-
ing the arc-extinguishing assemblage 2, whereas the right-
hand leg of the **U” constitutes generally the terminal-bushing
structure 3. Lead connections L,, L, are attached to the upper
extremities of the generally U-shaped circuit interrupter 1, as
indicated in FIG. 1 of the drawings.

The compressed gas circuit interrupter 1 of the present in-
vention is generally of the dual-pressure type in which high-
pressure gas 5 is stored in a tank, not shown, and is disposed
immediately adjacent the separable contact structure 7 in the
region designated by the reference numeral 8 in FIGS. 3-5o0f
the drawings. Such region 8 is also illustrated in FIG. 2 of the
drawings, and designated by the same reference numeral. The
region 9, rearwardly of both contact structures 10, 11, is at
relatively low pressure. These regions are designated by the
reference numeral 9, and are pneumatically interconnected by
at least one interconnecting conduit designated by the
reference numeral 12 in FIG. 2 of the drawings.

Generally, the manner of operation of the circuit inter-
rupter 1, illustrated in FIGS. 1-3, is the actuation of tripping
valves, generally designated by the reference numeral 14 in
FIG. 2 of the drawings. The actuation of such tripping valves
14 through a linkage 15, hereinafter described, causes the en-
trance of high-pressure gas 5 below a piston structures, one of
which is provided at the upper end of each of the three arc-
extinguishing assemblages 2.
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The upward movement of the piston structure causes a cor-
responding upward opening motion of a mechanical linkage,
~which, in turn, causes upward movement of a generally
“‘ladder-type operating rod linkage, which inter-connects the
two secondary blast valves 23a, 23b associated with the .arc-
extinguishing unit 25 of the assemblage 2. In more detail,
referring to FIGS. 3-5 of the drawings, it will be noted -that
there is a pair of separable contacts 10, 11 having a primary
blast valve structure 27, and a pair of secondary blast-valve
structures 23a, 23b. The secondary blast-valve structures 23q,
23b are mechanically interconnected by the ladder-shaped
operating linkage, and are simultaneously actuated.

Accordingly, to effect the opening operation of the com-
pressed-gas circuit interrupter 1 of the present invention, the
tripping valves 14-in the three phase units are simultaneously
opened to cause the entrance of high-pressure gas 5 upwardly
through the conduits, and against the lower surfaces of the
piston structures. This causes upward opening movement of
the piston structures and corresponding upward movement of
the ladder linkage arrangements, and, in addition, causes up-
ward movement of an operating rod 30 mechanically con-
nected to the movable contact structure 10. Reference may be
directed to the operating rod 30 of FIG. 3..

Upward opening movement. of the ladder-shaped linkage
causes opening of the movable contact 10 away from the pri-
mary blast-valve seat 32 and separation thereof from the sta-
tionary contact fingers 34, which make engagement therewith
in the closed-circuit position of the device, as illustrated in
FIG. 3 of the drawings.

During the initial portion of the opening operation, both
secondary blast valves 23a, 23b are opened, and the high-pres-
sure gas in ‘the region 8 flows radially inwardly, and through
both separable tubular contacts 10, 11 exhausting
therethrough into the regions 9 downstream of the separable
contacts 10, 11. This exhausting flow is controlled by the
secondary blast valves, 23a, 23b which are operated in unison.
. With reference being particularly directed to FIGS. 3-5 of
the drawings, it will be observed that the arc 38, which is
drawn between the contact fingers 34 and the extremity 10a of
the moving tubular contact 10, is quickly transferred to the
inner stationary tubular arcing contact 40 being subjected to a
flow of gas, as indicated by the arrows 41 in FIGS. 4 and § of
the drawings. During this time, both primary and secondary
blast valves 27, 234, 23b are opened. When the arc 38 has
been extinguished, it is desirable to halt the further consump-
tion. of high-pressure gas, and to effect this end closure of the
secondary blast valves 23a, 235 is desirable. This closing mo-
tion of the secondary blast valves is achieved by a flange por-
tion 104 secured to the movable contact 10, which.compresses
a compression spring 43 and following the overcoming of fric-
tion at the seal 44, the secondary movable blast vaive 23q is
closed up against its seat 45, thereby halting the further flow
of compressed gas. The right-hand secondary blast valve 23b,
as illustrated in FIGS. 3-5 of the drawings, is mechanically
connected to the ladder-shaped operating linkage, and there-
fore moves simultaneously with the left-hand secondary blast
valve 23a. In other words, both the moving contact 10 and the
flange portion 10b thereof, and also the operating rod 46,
together with its actuator portion 46a, causes compression of
the compression spring 434 and corresponding closure of the
right-hand secondary blast valve 23b against its seat 45a. The
breaker is now in the open-circuit position with the primary
blast valve opened, and both secondary blast valves 23qa, 235
closed.

During the closing operatlon, the high-pressure gas is ex-
hausted from the lower surface of the piston structures, and
the high-pressure gas which is constantly present above the
piston structures causes the downward closing motion thereof.
This is communicated through the ladder-shaped linkage and
also_through the operating rod 30 connected to the movable

contact 10. ‘As a result, the moving contact 10 moves.

downwardly, as viewed in FIG. 1 of the drawings, and the
operating rod, being connected to the ladder-shaped linkage,

10

20

4

also moves downwardly to thereby effect opening of the
secondary blast valves. The circuit breaker is now in the
closed-circuit position.

To enable the circuit breaker 1 to carry considerable cur-
rent, there:is provided the two pairs of stationary contact fin-
gers 34, 48, each of which is supported by its contact holder
34a or 48a. The contact holders are, as readily apparent in
FIG. 2, bolted to the plate portions 50, 51 constituting the
ends of the low-pressure regions rearwardly of the stationary
and movable contact structures 10, 11, reference being had to
FIG. 3 in this connection. ‘

It.is a distinct purpose of the present invention to provide a
new type of circuit-breaker configuration which will allow re-
tention of the important characteristics associated with finger
nozzle contacts, as set forth in U.S. Pat. application filed Jan.
8, 1968, Ser. No. 696,415 by Stan Milianowicz. Basically, the
device .comprises two spring-loaded sectioned contractable
nozzles 70, 71, which slide into place behind separating con-
tact cylinders to force an initially axial arc 38, and eliminate
the need for flow-forced transfer. A perspective view.of the
contractable nozzle 70 is illustrated in FIGS. 6 and 7 of the

_ drawing, and the sequence of the interrupting procedure is il-
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lustrated in FIGS. 3-5 of the drawings.

The nozzle 70, illustrated in FIG. 7, comprises four sections,
70a, 70b, 70c, 704 but for certain types of interrupters, per-
haps three might be found preferable. The nozzle sections are
designed so that.the moving contact cylinder 10 forces them
apart during contact reclosure. The distance the nozzle sec-
tions 70, 71 move would not be very great since their primary
function is simply to force the arc 38 toward the centerline
and prevent arcing upstream of the minimum nozzle area.
They also force the arc 38 away from the steady state opera-
tion contact point.

The fundamental intention behind the present invention is
the step toward obtaining the maximum possible interrupting
capability for a given nozzle area and operating pressure.

In more detail, it will be noted, with reference to FIGS. 6
and 7 of the drawings that the nozzle sections are captive
within an insulating nozzle holder 74 having end-plate por-
tions 74a, and axially positioned bosses 78, which limit the
guiding motion of the nozzle sections 70a, 705, 70c, 704. FI1G.
7 iltustrates the nozzle 70 in the collapsed or retracted posi-
tion, whereas FIG. 6 illustrates the nozzle 70 in its expanded
condition, which is the state as set forth in FIG. 3 of the
drawings. FIG. 8 is a sectioned view taken through the nozzle
70 of FIG. 7, taken along the line IX—IX of FIG. 7.

For the purpose of biasing the nozzle portions 70a, 70b, 70c
70d radially inwardly, leaf springs 80 may be provided as illus-
trated in FIG. 7 of the drawings.

It will be noted that the first contractable insulating nozzle
structure 71 additionally delays application of the inward blast
of gas upon the arc 38 during the initial establishment thereof.
This is desirable because the arc 38 cannot be extinguished
prior to its attaining a predetermined length as well known by
those skilled in the art. Consequently, this additional action on
the part of the first nozzle structure 71 minimizes the genera-
tion of arcing energy at a time when arc interruption is not
possible, and avoids voltage surges on the connected line.

The nozzle sections would preferably be made from a suita-
ble arc-resistant ~ dielectric material, such as
polytetroﬂuoroethylene and sold under the tradename -
Teflon.”

~ From the foregoing description it will be apparent that there
has been provided an improved interrupting structure 25
which leads to highly effective gas-flow conditions and to a
proper centering of the arc 38 during the interrupting opera-
tion.

From the foregoing descnpuon it will be apparent that there
has been provided an improved high-speed compressed-gas

-circuit interrupter in which the contacts separate in a high-

pressure atmosphere, or environment 8. The separation of the

separable contacts not only causes opening of the primary
-blast valve 27 to result in a radial inward flow of the high-pres-
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sure fluid exhausting through the contacts, but ‘continued
opening motion effects a subsequent closure of the secondary
blast valves 23a, 23b and a cessation of the exhausting gas flow
occuring through both contacts.. This results in the contacts
being separated in a high-pressure region 8 while in the open
circuit position, thereby taking advantage of the high-dielec-
tric-strength of the high-pressure gas. As well known by those
skilled in the art, this results in a minimum separation distance
in the open-circuit position of the interrupter.
Certain features of the operating mechanism are set forth
and claimed in U.S. Pat. application filed Nov. 18, 1968, Ser.
No. 776,510 and assigned to the assignee of the instant appli-
cation. '
Certain other features relating to the general configuration
of the circuit interrupting structure with the generally U-shape
are set forth and claimed in U.S. Pat. application filed Dec. 9,
1968, Ser. No. 782,365 and likewise assigned to the assignee
of the instant application.
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 in-
vention.
I claim:
L. A circuit-interrupter of the gas-flow type,
combination: )
a. a relatively stationary tubular venting contact through
which gas may exhaust; S

b. a relatively movable tubular venting contact cooperable
with said relatively stationary venting contact to establish
an arc and through which gas may also exhaust during in-
terruption;

¢. primary blast-valve means disposed closely adjacent the

point of contact separation;

d. casing means for confining a high-pressure gas externally

of said separable contacts;

e..opening of said primary blast-valve means enabling an in-

comprising, in
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ward flow of high-pressure gas to flow from said casing
means into both of said separable contacts to bring about
arc interruption interiorly of said tubular venting separa-
ble contacts;

f. a first contractable insulating nozzle structure supported
at the relatively stationary contact and comprising a plu-
rality of inward-biased nozzle portions disposed interiorly
of an annular nozzle holder (74)a having a nozzle open-
ing (74a);

g. said first contractable insulating nozzle structure delaying
application of said inward flow of gas prior to the
withdrawal of said movable tubular venting contact out of
said nozzle opening;

h. a second contractable insulating nozzle spaced axially
along the line of contact travel from said first nozzle
structure and also including a plurality of inward-biased
nozzle portions;

i. said movable tubular venting contact passing interiorly
through both said first and second contractable insulating
nozzle structures during the closing operation of the in-
terrupter to thereby expand the nozzle portions in both
nozzle structures; and,

J- the contraction of said nozzle portions of the nozzle struc-
tures tending to center the established arc axially for
better arc interruption characteristics.

2. The circuit-interrupter combination of claim 1, wherein
the separable contacts themselves define the primary blast-
valve means.

3. The circuit-interrupter combination of claim 1, wherein a
pair of secondary blast-valves are provided downstream of the
arcing region, and means are provided to open the secondary
blast-valves during the opening operation of the interrupter,

4. The circuit-interrupter combination of claim 1, wherein
leaf spring means are provided to bias the plurality of inward-

movable nozzle portions to an inward position. . .
S. The circuit-interrupter combination of claim 1, wherein

the nozzle holders have boss portions to guide the radial in-
ward and radial outward motion of the nozzle portions.
* * * * *



