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This invention relates to high voltage air blast circuit
breakers, and more particularly relates to a novel inter-
rupter construction for air blast circuit breakers which
include a pair of main co-operating contacts and two pairs
of resistor contacts immersed in high pressure air along
with two respective resistors, while the operating mech-
anisms for the various contacts are located externally of
the interrupter housing, thereby to permit a smaller
housing volume.

Interrupters for air blast circuit breakers are well
known to the art, and are described, for example, in U.S.
Patent 2,803,724. It is common practice to provide a
plurality of contacts which are immersed in high pres-
sure air along with two resistors for a single interrupter.
The first pair of contacts forms the main circuit inter-
ruption contact means for opening the circuit to be
protected. The second and third pairs of contacts are then
associated with a damping resistor and grading resistor,
respectively, which resistors are to be selectively removed
from the circuit after the operation of the main pair of
co-operating contacts.

The function of the grading resistor is to insure the
equal distribution of voltage across the contacts of two
or more series connected interrupter structures. In some
instances, this grading effect will also use capacitive means
as well as the grading resistors. Once a successful inter-
ruption is obtained, however, the grading resistor is
provided with- its respective pair of contacts which open,
thereby to remove the grading resistor from the circuit.

In addition to the grading resistor, it is also common
practice to provide a damping resistor connecter in
parallel with the main interrupter contacts where the
damping resistor will operate to control the rate of rise
and amplitude of transient recovery voltages across the
breaker terminals during interruption, thereby to increase
the interrupting capacity of the breaker. This is partic-
ularly important where the breaker is positioned in a
high voltage network that sees extremely high rates of
rise of recovery voltage, as where the fault may occur
several kilometers from the breaker.

The damping resistor, in order to properly serve its
function, must have a relatively low ohmic value so that
a relatively large current such as 1 to 2 kiloamperes will
pass through the resistor when the main contacts have
opened. The grading resistor, however, should have a
relatively high ohmic value in order to obtain desired
voltage division between various series comnected inter-
rupter structures. '

In the past, all of the equipment mentioned above for
defining a single interrupter unit was completely housed
within the pressurized interrupter container. Thus, the
container had to be sufficiently large to contain the
three sets of contacts, the two resistors, and the operating
mechanisms for the various contacts.

Moreover, this arrangement caused complicated insula-
tion problems for insulating the various members from
one another within the container.

The principle of the present invention is to provide a
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novel housing arrangement for the above noted type
of equipment wherein the operating mechanisms for the
various contacts are carried externally of the interrupter
housing to decrease the housing volume. This construc-
tion then simplifies the insulation problems which were
previously faced, and permits the various operating mech-
anism housings to be connected to the common potential,
thereby to simplify the arrangement of control air con-
duits, and permits such control air conduits to be of
metallic materials.

As another important feature of the invention, one of
the resistor contacts can have a fixed contact in com-
mon with the fixed contact of the main pair of contacts
with a moving contact arrangement formed in a novel
manner, in which an insulation operating rod support
moves centrally through one of the resistors. Moreover,
where the resistors are of the cylindrical type, the axes
of the cylindrical resistors can be parallel to one an-
other and perpendicular to the main current path through
the main contacts, thereby further reducing the dimen-
sions of the interrupter.

Accordingly, a primary object of this invention is to
provide a novel interrupter structure which has a reduced
size.

Yet another object of this invention is to provide a
novel interrupter structure wherein the operating mech-
anisms for various contacts within a pressurized container
are operated by mechanism external of the container
and mounted on the container exterior.

Yet another object of this invention is to provide a
novel interrupter structure wherein a plurality of contact
operating means are housed directly on the interrupter
container and are connected to a common potential.

These and other objects of this invention will become
apparent from the following description when taken in
connection with the drawings, in which:

FIGURE 1 is a cross-sectional view partially sche-
matically illustrating an interrupter constructed in ac-
cordance with the invention.

FIGURE 2 is similar to FIGURE 1 and illustrates a
second embodiment of the invention.

Referring now to FIGURE 1, I have illustrated therein
an interrupter housing 2 which is of metallic material and
has extending therefrom a lead-through bushing 1. The
entire container 2. is then supported atop a hollow insu-
lator 3 which insulates the container with respect to
ground. Container 2 consists of two sections 4 and 5 which
are sealed to one another to define a pneumatically sealed
housing which can contain high pressure air. A com-
pressed air supply (not shown) is connected to conduit
3a which extends through insulator 3 and into the in-
terior of container 2.

Container portion 4 receives the main interrupter con-
tacts which consist of a fixed contact 6 supported at one
end of bushing 1 and a movable contact schematically
shown as movable contact 7. .

A grading resistor 8 and damping resistor 9 are con-
tained in housing portion 5, and are each connected in
parallel with the main contacts 6 and 7. Grading resistor
8 can, for example, have a resistance of 3,000 ohms, while
the damping resistor may have a resistance of approxi-
mately 100 ohms.

A pair of resistor contacts are provided for grading re-
sistor 8 and include a movable contact 10 carried on an
insulating operating rod 11 which is movable into and
out of engagement with the main stationary contact 6,
the parts of which thus form contacts of two pairs of
contacts. The lower end of resistor 8§ is electrically con-
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nected to the moving contact 10 by a suitable sliding con-
tact arrangement 12, while the upper end of the resistor
8 is directly connected to the metallic housing secticn 5.

In order to connect and disconnect damping resistor
9 with respect to contacts 6 and 7, a stationary contact
14 is directly connected to the upper end of resistor 9,
while a movable contact 15 is movable into and out of
engagement with contact 14, and is electrically connected
to container 5 at its upper end. The lower end of resistor
9 is connected to sliding contact 12 which engages con-
tact 10.

It will be noted that the co-operating contacts 14 and
15 are contained within a hollow support insulator 13
which is directly connected to the top of resistor 9 and
serves as a support for resistor 9. The interior of insulator
13 is in communication with the interior of housing 2
through suitable opening channels (not shown) so that
the interior of insulator 13 is at the same high pressure as
the remaining interior volume of the interrupter.

In order to operate the various moving contacts 7, 15
and 10, there are provided three operating mechanisms
16, 17 and 18, respectively, which are connected directly
adjacent respective openings in container 2 in such a man-
ner as to hermetically seal the container. In addition, the
housings of operating mechanisms 16, 17 and 18 are of
conductive material and are in direct electrical contact
with the metallic housing 2.

While the operating mechanisms 16, 17 and 18 could
take any desired form, one particular example of the type
operating mechanism that could be used is described in the
above noted U.S. Patent 2,803,724 which illustrates a
mechanism for selectively opening and closing compressed
air channels in order to cause mechanical actuation of a
movable contact.

The operating mechanisms 16, 17 and 18 are pneu-
matically connected to one another by a metallic control
air conduit 19 (since they are at the same potential). Suit-
able valves 20, 21 and 22 are arranged between the con-
cuit 19 and the individual housings 16, 17 and 18 for regu-
lating and controlling the operating time sequences during
which air is to be applied to the various operating mecha-
nisms, thereby to operate the various contacts 7, 15 and
10 in their proper sequence.

Air conduit 19 is connected to a hollow control air in-
sulator column 23 which leads toward the bottom support
frame of the breaker (not shown) where a suitable air
control system can be connected to conduit 19 for suit-
able control of the air to be applied to operating mecha-
nism 16, 17 and 18.

Note, however, that it is possible and desirable where
there are extremely high potentials applied to housing 2
with respect to ground to eliminate insulator column 23
and to derive high pressure air directly from the interior
of housing 2 through a suitable control mechanism which
would be placed at the high potential of housing 2.

The main terminals of the single interrupter illustrated
in FIGURE 1 are defined by terminal 24 extending
through bushing 1 and terminal 25 which is connected to
housing 2. It will, of course, be understood that a plu-
rality of interrupters identical to that of FIGURE 1 may
be connected in series in a suitable interrupter bank in
order to form a full breaker pole. Clearly, the number of
series connected interrupters to be used would depend on
the circuit breaker voltage.

It will be apparent from FIGURE 1 that the invention
decreases the required volume of container 2 by remov-
ing the various operating mechanisms 16, 17 and 18 to
the exterior of container 2. Moreover, by placing these
operating mechanisms 16, 17 and 18 at the same potential
as housing 2, it further becomes possible to use the com-
mon metallic conduit 19 to supply control air to the vari-
ous operating mechanisms.

FIGURE 2 is similar to FIGURE 1 where similar iden-
tifying numerals identify components identical to those

10

20

30

40

45

60

4
of FIGURE 1. FIGURE 2, however, shows the resistors
8 and 9 in reversed position and a modification in the
electrical connection between resistors 8 and 9 and the
contacts 6 and 7.

Thus, whereas in FIGURE 1 resistors 8 and 9 were
connected in parallel with contacts 6 and 7 during power
interruption, in FIGURE 2 only the damping resistor 9
will be connected in parallel with contacts 6 and 7.

With regard to the operating sequence of valves 20,
21 and 22 where the resistor 9 having a low ohmic value
is to be used to damp recovery voltage for short line faults,
the valves should be controlled in such a way that contacts
14 and 15 are opened by the initial opening of valve 21
prior to the operation of valves 20 and 22.

If, on the other hand, the damping resistor 9 is to be
used to damp high transient voltages during switching,
both valves 21 and 22 should be arranged to close their
contacts before contact 7 is closed by valve 20.

Although this invention has been described with respect
to its preferred embodiments, it should be understood
that many variations and modifications will now be obvi-
ous to those skilled in the art, and it is preferred, there-
fore, that the scope of the invention be limited not by
the specific disclosure herein, but only by the appended
claims.

We claim:

1. An interrupter structure for air blast circuit breakers
comprising a conductive housing filled with high pressure
gas; first, second and third pairs of contacts supported
within said interrupter; first and second resistors sup-
ported within said conductive housing; said second pair
of contacts being connected in series with said first re-
sistor; said second pair of contacts and said first resistor
being connected in parallel with said first pair of con-
tacts; said third pair of contacts being connected in series
with said second resistor; said third pair of contacts and
said second resistor being connected in parallel with said
first resistor; one contact of each said first, second and
third pairs of contacts being movable between an en-
gaged and disengaged position with respect to the other
contact of each pair; and first, second and third operat-
ing mechanisms connected to each of said movable con-
tacts of each of said first, second and third pairs of
contacts; each of said operating mechanisms having a
conductive housing; each of said conductive housings of
said first, second and third operating mechanisms being
mounted on the exterior of said conductive housing of
said interrupter structure.

2. The device as set forth in claim 1, wherein said first,
second and third operating mechanisms each have re-
spective pneumatic input connections; a common metallic
conduit having one end connectable to a source of air
pressure connected to each of said pneumatic input con-
nections

3. The device as set forth in claim 1, which includes
slide contact means connected to one end of each of said
first and second resistors; said slide valve contact means
including a sliding contact slidably engaging said mova-
ble contact of said second pair of contacts; said movable
contact of said second pair of contacts being movable
into and out of engagement with the stationary contact
of said first pair of contacts.

4. The device as set forth in claim 3, an insulating
rod connected to said second operating mechanism; said
movable contact of said second pair of contacts being
connected to said insulating rod; said first and second
resistors having central openings therethrough; said in-
sulation rod extending through the center of said first
resistor.

5. The device as set forth in claim 1, wherein said
first resistor has a relatively high resistance compared
to said second resistor.

6. The device as set forth in claim 1, wherein said first
and second resistors are cylindrical; said first and second
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