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HYBRID TYPE GAS INSULATION SWITCH GEAR
APPARATUS

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a hybrid type gas
insulation switch gear apparatus installed in an electrical
building such as a substation and, particularly to a hybrid
type gas insulation switch gear apparatus having an
improved arrangement of various equipments such as the
circuit breaker.

[0003] 2. Description of the Related Art

[0004] In general, the bus and the iron tower in an air
substation have a long life and, thus, are less likely to be
renewed in replacing the switch gear apparatus. Therefore,
a gear switch apparatus of a high performance and a high
reliability is substituted in many cases while effectively
utilizing the existing air insulating bus, etc. In order to cope
with such a requirement, proposed to date as an equipment
for power supply is a hybrid type gas insulation switch gear
apparatus prepared by combining a plurality of switch gears
for power supply such as a circuit breaker, and a discon-
nector or a disconnecting switch.

[0005] FIGS. 1 and 2 collectively show a general hybrid
type gas insulation switch gear apparatus as an example of
the hybrid switch gear apparatus, wherein FIG. 1 is a circuit
diagram of a general hybrid type gas insulation switch gear
apparatus, and FIG. 2 shows the construction of the hybrid
type gas insulation switch gear apparatus connecting to the
circuit diagram shown in FIG. 1.

[0006] The hybrid type gas insulation switch gear appa-
ratus shown in FIG. 2 comprises bushings 1-1, 1-2, a circuit
breaker 2, a disconnecting switch 3, an earth switch 4, and
a current transformer 5.

[0007] The circuit breaker 2 includes an enclosure 2C,
which is arranged within an electric power station via
supporting members 7 such that the axis of the enclosure 2C
is parallel to the installing plane within the electric power
station. The circuit breaker 2 also includes a fixed electrode
2A and a movable electrode 2B capable of contact with the
fixed electrode 2A which are arranged within the enclosure
2C. The fixed electrode 2A and movable electrode 2B are
arranged on the same axis. An operating mechanism 8 for
operating the movable electrode 2B is mounted to one open
end portion of the enclosure 2C, and a bushing 1 having a
conductor 1A-1 connected to the movable electrode 2B is
vertically mounted to a cylindrical connecting portion pro-
jecting upward from the circumferential surface of the
enclosure 2C.

[0008] Also, the disconnecting switch 3 includes a cylin-
drical enclosure 3C, which is mounted within the electric
power station via the supporting member 7 such that the axis
of the enclosure 3C is perpendicular to the installing plane
of the electric power station. The disconnecting switch 3
also includes a fixed electrode 3A and a movable electrode
3B capable of being moved to contact the fixed electrode
3A, which are arranged within the enclosure 3C. The fixed
electrode 3A and the movable electrode 3B are arranged on
the same. A disconnecting switch operating mechanism 9 for
operating the earth switch 4 and the movable electrode 3B
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is mounted to the circumferential surface of the enclosure
3C. Acylindrical connecting portion projecting upward from
the circumferential surface of the enclosure 3C of the
disconnecting switch 3 is connected to the other open end
portion of the enclosure 2C via a connecting cylinder 10
having a diameter smaller than that of said other end portion.
Further, a bushing 1-2 including a conductor 1A-2 con-
nected to the fixed electrode 3A is vertically mounted to the
open end portion positioned above the enclosure 3C.

[0009] Further, the current transformer 6 is mounted to the
outer circumferential surface of the cylindrical connecting
portion of the enclosure 2C, which is mounted to the
mounting flange portion of the bushing 1-1 in a manner to
surround the conductor 1A-1. Also, the current transformer
5 is mounted to the outer circumferential surface of the
connecting cylinder 10 in a manner to surround a current
conductor.

[0010] Incidentally, a sealing gas such as a SF, gas is
sealed in the enclosure 2C of the circuit breaker 2 and in the
enclosure 3C of the disconnecting switch 3. In this case, the
gas spaces of the enclosures 2C and 3C are partitioned by an
insulating spacer that also serves to support the conductor
arranged in the connecting portion between the enclosure 2C
and the enclosure 3C.

[0011] In the hybrid type gas insulating switch gear appa-
ratus of the construction described above, the circuit breaker
2 and the bushing 1 are independent of each other. Also, the
circuit breaker 2 and the disconnecting switch 3 are housed
in the different enclosures 2C and 3C. In addition, the
enclosure 2C is installed such that the axis of the enclosure
2C is parallel to the installing plane, and the enclosure 3C is
arranged such that the axis of the enclosure 3C is perpen-
dicular to the installing plane. It follows that the entire
hybrid type gas insulation switch gear apparatus is rendered
bulky and heavy, with the result that a large installing area
is required and the apparatus cost is rendered high.

[0012] In addition, it is necessary to install two current
transformers for the discrimination between an accident in
the circuit breaker and another accident in another portion.

BRIEF SUMMARY OF THE INVENTION

[0013] An object of the present invention is to provide a
hybrid type gas insulation switch gear apparatus, which
permits miniaturizing and decreasing the weight of the entire
apparatus and also permits decreasing the manufacturing
cost.

[0014] For achieving the object described above, the
hybrid type gas insulation switch gear apparatus of the
present invention is constructed as summarized below.

[0015] According to a first aspect of the present invention,
there is provided a hybrid type gas insulation switch gear
apparatus, comprising:

[0016] a main enclosure including a first cylindrical
section having a base and a second cylindrical sec-
tion branched from the base of the first cylindrical
section and obliquely extending from the first cylin-
drical section, the first and second cylindrical sec-
tions having first and second opening sections;

[0017] an insulating bushing mounted to the first
opening section and including a hollow insulating
housing and a conductor extended in the hollow
insulating housing;
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[0018] an insulating enclosure mounted to the second
opening section and communicated with the second
cylindrical section, an insulating gas being sealed in
the main enclosure, the insulating bushing and the
insulating enclosure;

[0019] a first fixed electrode electrically connected to
the conductor and a first movable electrode which
are received in the first cylindrical section to form a
disconnecting switch;

[0020] an insulating member configured to support
the first fixed electrode on the first cylindrical sec-
tion;

[0021] a connecting conductor electrically connected
to the first movable electrode of the disconnecting
switch, arranged in the first cylindrical section, and
including a branched conductor extending in the
second cylinder;

[0022] a main electrode provided in the insulating
enclosure;

[0023] a second movable electrode provided in the
insulating enclosure and configured to be moved to
the main electrode and electrically connected to the
main electrode and the branched conductor to form
a circuit breaker connected to the disconnecting
switch in series;
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tion, and including a branched conductor extending
in the second cylinder electrically connected to the
conductor;

[0032] a first insulating member configured to sup-
port the branched conductor and the conductor on the
second cylindrical section;

[0033] a main electrode provided in the insulating
enclosure;

[0034] a second movable electrode provided in the
insulating enclosure and configured to be moved to
the main electrode and electrically connected to the
main electrode to form a circuit breaker;

[0035] a second connecting conductor connected to
the second movable electrode of the circuit breaker
and the fixed electrode of the disconnecting switch,
the circuit breaker, the second connecting conductor
and the disconnecting switch being arranged sub-
stantially in line;

[0036] a current transformer arranged around the first
cylindrical section to detect a current flowing
through the second connecting conductor; and

[0037] an earth switch mounted to the first cylindrical
section and including a movable counter electrode
configured to connect and disconnected the fixed
electrode of the disconnecting switch to the ground.

[0038] According to a third aspect of the present inven-
tion, there is provided a hybrid type gas insulation switch
gear apparatus, comprising:

[0024] a current transformer arranged around the
second cylindrical section to detect a current flowing
through the connecting conductor; and

[0039] a main enclosure including a first cylindrical
section having a base and second and third cylindri-
cal sections branched from the base of the first
cylindrical section and obliquely extending from the
first cylindrical section, the first, second and third
cylindrical sections having first, second and third
opening sections;

[0025] a first earth switch mounted to the first cylin-
drical section and including a movable counter elec-
trode configured to connect and disconnect the fixed
electrode of the disconnecting switch to the ground.

[0026] According to a second aspect of the present inven-
tion, there is provided a hybrid type gas insulation switch
gear apparatus, comprising:

[0027] a main enclosure including a first cylindrical
section having a base and a second cylindrical sec-
tion branched from the base of the first cylindrical
section and obliquely extending from the first cylin-
drical section, the first and second cylindrical sec-
tions having first and second opening sections;

[0028] an insulating bushing mounted to the second
opening section and including a hollow insulating
housing and a conductor extended in the hollow
insulating housing;

[0029] an insulating enclosure mounted to the first
opening section and communicated with the second
cylindrical section, an insulating gas being sealed in
the main enclosure, the insulating bushing and the
insulating enclosure;

[0030] a first fixed electrode and a first movable
electrode which are received in the first cylindrical
section to form a disconnecting switch;

[0031] a first connecting conductor electrically con-
nected to the first movable electrode of the discon-
necting switch, arranged in the first cylindrical sec-

[0040] first and second insulating bushings mounted
to the first and second opening sections, each includ-
ing a hollow insulating housing and a conductor
extended in the hollow insulating housing;

[0041] an insulating enclosure mounted to the third
opening section and communicated with the second
cylindrical section, an insulating gas being sealed in
the main enclosure, the first and second insulating
bushings, and the insulating enclosure;

[0042] first and second fixed electrodes electrically
connected to the corresponding conductor of the
bushings and first and second movable electrodes,
the first fixed and movable electrodes being received
in the first cylindrical section to form a first discon-
necting switch and second fixed and movable elec-
trodes being received in the second cylindrical sec-
tion to form a second disconnecting switch;

[0043] first and second insulating members config-
ured to support the first and second fixed electrodes
on the first and second cylindrical sections;

[0044] a connecting conductor including a base con-
ductor section and first and second branched con-
ductor sections extending from the base conductor
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section in the second and third cylinder sections, the
base and second conductor sections being electri-
cally connected to the first and second movable
electrodes of the first and second disconnecting
switches; and

[0045] a main electrode provided on the insulating
enclosure;

[0046] a third movable electrode provided in the
insulating enclosure and configured to be moved to
the main electrode and electrically connected to the
main electrode and the first branched conductor to
form a circuit breaker, the circuit breaker being
connected to the first and second disconnecting
switches in series;

[0047] a current transformer arranged around the
second cylindrical section to detect a current flowing
through the connecting conductor; and

[0048] an earth switch mounted to the first cylindrical
section and including a movable counter electrode
configured to connect and disconnected the fixed
electrode of the disconnecting switch to the ground.

[0049] According to a fourth aspect of the present inven-
tion, there is provided a hybrid type gas insulation switch
gear apparatus, comprising:

[0050] a main enclosure including a first cylindrical
section having a base and a second cylindrical sec-
tion branched from the base of the first cylindrical
section and obliquely extending from the first cylin-
drical section, the first and second cylindrical sec-
tions having first and second opening sections;

[0051] an insulating bushing mounted to the second
opening section and including a hollow insulating
housing and a conductor extended in the hollow
insulating housing;

[0052] an insulating enclosure mounted to the first
opening section and communicated with the first
cylindrical section, an insulating gas being sealed in
the main enclosure, the insulating bushing and the
insulating enclosure;

[0053] a fixed electrode electrically connected to the
conductor and a movable electrode which are
received in the second cylindrical section to form a
disconnecting switch;

[0054] an insulating member configured to support
the first fixed electrode of the disconnecting switch
on the second cylindrical section;

[0055] a connecting conductor arranged in the first
cylindrical section, and including a branched con-
ductor extending in the second cylinder and con-
nected to the first movable switch of the disconnect-
ing switch;

[0056] a main electrode provided on the insulating
enclosure;

[0057] a movable electrode provided in the insulating
enclosure and configured to be moved to the main
electrode and electrically connected to the main
electrode and the branched conductor to form a
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circuit breaker, the circuit breaker being connected to
the disconnecting switch in series;

[0058] a current transformer arranged around the first
cylindrical section to detect a current flowing
through the connecting conductor; and

[0059] an earth switch mounted to the second cylin-
drical section and including a movable counter elec-
trode configured to connect and disconnected the
fixed electrode of the disconnecting switch to the
ground.

[0060] Additional objects and advantages of the present
invention will be set forth in the description which follows,
and in part will be obvious from the description, or may be
learned by practice of the present invention. The objects and
advantages of the present invention may be realized and
obtained by means of the instrumentalities and combinations
particularly pointed out hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0061] The accompanying drawing, which are incorpo-
rated in and constitute a part of the specification, illustrate
presently preferred embodiments of the present invention,
and together with the general description given above and
the detailed description of the preferred embodiments given
below, serve to explain the principles of the present inven-
tion.

[0062] FIG. 1 is a circuit diagram schematically showing
the circuit of the conventional hybrid type gas insulation
switch gear apparatus;

[0063] FIG. 2 is a cross sectional view schematically
showing the construction of the conventional hybrid type
gas insulation switch gear apparatus;

[0064] FIG. 3 is a cross sectional view schematically
showing the construction of a hybrid type gas insulation
switch gear apparatus according to a first embodiment of the
present invention;

[0065] FIG. 4 is a circuit diagram schematically showing
the circuit of the hybrid type gas insulation switch gear
apparatus shown in FIG. 3;

[0066] FIG. 5 is a cross sectional view schematically
showing the construction of a hybrid type gas insulation
switch gear apparatus according to a second embodiment of
the present invention;

[0067] FIG. 6 is a cross sectional view schematically
showing the construction of a hybrid type gas insulation
switch gear apparatus according to a third embodiment of
the present invention;

[0068] FIG. 7 is a cross sectional view schematically
showing the construction of a hybrid type gas insulation
switch gear apparatus according to a fourth embodiment of
the present invention;

[0069] FIG. 8 is a cross sectional view schematically
showing the construction of a hybrid type gas insulation
switch gear apparatus according to a fifth embodiment of the
present invention;

[0070] FIG. 9 is a cross sectional view schematically
showing the construction of a hybrid type gas insulation
switch gear apparatus according to a sixth embodiment of
the present invention;
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[0071] FIG. 10 is a cross sectional view schematically
showing the construction of a hybrid type gas insulation
switch gear apparatus according to a seventh embodiment of
the present invention;

[0072] FIG. 11 is a cross sectional view schematically
showing the construction of a hybrid type gas insulation
switch gear apparatus according to an eighth embodiment of
the present invention;

[0073] FIG. 12 is a cross sectional view schematically
showing the construction of a hybrid type gas insulation
switch gear apparatus according to a ninth embodiment of
the present invention;

[0074] FIG. 13 is a cross sectional view schematically
showing the construction of a hybrid type gas insulation
switch gear apparatus according to a tenth embodiment of
the present invention;

[0075] FIG. 14 is a cross sectional view schematically
showing the construction of a hybrid type gas insulation
switch gear apparatus according to an eleventh embodiment
of the present invention;

[0076] FIG. 15 is a cross sectional view schematically
showing the construction of a hybrid type gas insulation
switch gear apparatus according to a twelfth embodiment of
the present invention;

[0077] FIG. 16 is a cross sectional view schematically
showing the construction of a hybrid type gas insulation
switch gear apparatus according to a thirteenth embodiment
of the present invention;

[0078] FIG. 17 is a cross sectional view schematically
showing the construction of a hybrid type gas insulation
switch gear apparatus according to a fourteenth embodiment
of the present invention; and

[0079] FIG. 18 is a circuit diagram schematically showing
the circuit of the hybrid type gas insulation switch gear
apparatus shown in FIG. 17.

DETAILED DESCRIPTION OF THE
INVENTION

[0080] Some embodiments of the hybrid type gas insula-
tion switch gear apparatus of the present invention will now
be described with reference to the accompanying drawings.

[0081] FIGS. 3 and 4 collectively show a hybrid type gas
insulation switch gear apparatus according to first embodi-
ment of the present invention, wherein FIG. 3 is a cross
sectional view schematically showing the construction of the
hybrid type gas insulation switch gear apparatus according
to the first embodiment of the present invention, and FIG. 4
is a circuit diagram showing the circuit of the hybrid type
gas insulation switch gear apparatus shown in FIG. 3.

[0082] In FIG. 3, a reference numeral 31 denotes an
enclosure of a disconnecting switch 30. The enclosure 31 is
substantially V-shaped, and comprises a cylindrical main
housing 31B extending substantially in a vertical direction
and a cylindrical branched section 31A branched from the
circumferential surface of the cylindrical main housing 31B
and extending in an inclined fashion obliquely upward. The
enclosure 31 is mounted to a supporting frame 37 such that
the axis of the enclosure 31 is perpendicular to the installing
plane of the electric power station.
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[0083] Housed in the enclosure 31 are a fixed electrode 33
and a movable electrode 32 capable of movement to contact
the fixed electrode 33, which constitute a disconnecting
switch 30. The fixed electrode 33 and the movable electrode
32 are arranged on the same axis. An insulating space 60 is
arranged in an upper open portion of the enclosure 31. An
electrode 61 mounted to one end of a conductor 11 is
supported by and fixed to the spacer 60, and the fixed
electrode 33 is electrically connected to the electrode 61.
Also, the movable electrode 32 is movably supported by a
hollow conductor 32A mounted to the supporting frame 37.

[0084] Abushing 12 is mounted to the insulating spacer 60
arranged in the upper opening of the enclosure 31 indepen-
dently of the enclosure 31 of the disconnecting switch 30.
The bushing 12 is made of insulating material such as a
ceramic or porcelain. In the bushing 12A, a hollow porcelain
1 is mounted on the enclosure 31, and the conductor 11
extends inside the hollow porcelain 1. The conductor 11 is
electrically connected to the electrode 61 mounted to the
insulating spacer 60, as described previously.

[0085] A primary electrode 41 constituting the earth
switch 4 is mounted to a part of the circumferential surface
of the fixed electrode 33. Also, an operating mechanism 43
for operating the earth switch 4 is mounted to the outer
circumferential surface of the enclosure 31. The earth switch
operating mechanism 43 performs the function of moving
the movable electrode 42 constituting the earth switch 4
such that the movable electrode 42 is capable of contact with
the primary electrode 41. The movable electrode 42 is
brought into contact with the primary electrode 41 by the
operating mechanism 43 so as to electrically connect the
fixed electrode 33 to the ground. Also, the movable electrode
42 is moved away from the primary electrode 41 by the
operating mechanism 43 so as to electrically disconnect the
fixed electrode 33 from the ground.

[0086] An operating mechanism 34 for operating the mov-
able electrode 32 is mounted to the outer circumferential
surface of the enclosure 31. The operating mechanism 34
includes an operating rod 35 for moving the movable
electrode 32. The operating rod 35 is moved by the operating
mechanism 34, with the result that the movable portion of
the movable electrode 32 is moved toward or away from the
fixed electrode. To be more specific, the movable portion of
the movable electrode 32 is brought into contact with the
stationary electrode of the fixed electrode 33 so as to achieve
an electrical connection between the movable electrode 32
and the fixed electrode 33. Also, the movable portion of the
movable electrode 32 is moved away from the stationary
electrode of the fixed electrode 33 so as to achieve an
electrical disconnection between the movable electrode 32
and the fixed electrode 33.

[0087] On the other hand, in a circuit breaker 20, a
porcelain enclosure 23 performing the function of a bushing
is mounted to the open edge of the cylindrical branched
portion 31A extending from the enclosure 31 of the discon-
nection switch chamber 30 to the circuit breaker 20.
Arranged in the porcelain enclosure 23 are a fixed electrode
21 and a movable electrode 22 capable of movement to
contact the fixed electrode 21, which constitute the circuit
breaker 20. The fixed electrode 21 and the movable elec-
trode 22 are arranged on the same axis. It should be noted
that the porcelain enclosure 23 performs the function of a



US 2002/0012225 Al

bushing and also performs the interrupting chamber 20A for
the circuit breaker 20. The fixed electrode 21 is mounted to
the tip portion of the porcelain enclosure 23, and the
movable electrode 22 is connected to a hollow conductor
32A of the movable electrode 32 via a hollow conductor
22A, the hollow conductor 32A communicating with said
hollow conductor 22A. In other words, the movable elec-
trode 32 is formed in substantially Y-shape such that the
hollow conductor 22A and the hollow conductor 32A have
a common proximal end portion so as to communicate with
each other.

[0088] The hollow conductor 32A is supported on a sup-
porting member 32B fixed on the supporting frame 37. An
operating mechanism 28 for operating the circuit breaker is
mounted to the lower edge portion of the supporting member
32B mounted to the supporting frame 37. The circuit breaker
operating mechanism 28 includes an operating rod 25 oper-
ated by the operating mechanism 28, a changing lever 24
extending within the hollow conductor 22A, the hollow
conductor 32A and the supporting member 32B and joined
to the operating rod 25 so as to change the direction of the
driving force transmitted from the operating rod 25, and a
link 26 arranged within the hollow conductor 22A, joined
via the changing lever 24 and imparted with the driving
force whose direction has been changed by the changing
lever 24. The link 26 is connected to the movable electrode
22 on the side of the interrupting chamber 20A of the circuit
breaker 20A. If the driving force is imparted from the
operating rod 25 to the link 26, the movable electrode 22 of
the circuit breaker 20 is moved toward and away from the
stationary electrode of the fixed electrode 21.

[0089] Further, a current transformer 70 is mounted to the
outer circumferential surface of the interrupting chamber
20A in a manner to surround the hollow conductor 22A. To
be more specific, the current transformer 70 is mounted in
the vicinity of the open edge portion of the cylindrical
branched portion 31A of the enclosure 31.

[0090] Incidentally, an insulating gas such as a SF gas is
sealed in the enclosure 31 of the disconnecting switch 30 and
in the porcelain enclosure 23 mounted to the cylindrical
branched portion 31A.

[0091] In the hybrid type gas insulation switch gear appa-
ratus of the construction described above, the cylindrical
branched portion 31A is arranged in the enclosure 31 of the
disconnecting switch 30, the porcelain enclosure 23 is
mounted to the cylindrical branched portion 31A, and the
fixed electrode 21 and the movable electrode 22 of the
circuit breaker 20 are housed in the porcelain enclosure 23.
It follows that the porcelain enclosure 23 performs the
function of the bushing consisting of the hollow porcelain
and the conductor, making it unnecessary to arrange an
independent bushing. In this case, it suffices to arrange a
single bushing 12 on the side of the enclosure 31 of the
disconnecting switch 30. It should also be noted that, since
the circuit breaker 20 is arranged within the porcelain
enclosure 23,a short-circuiting accident of the circuit
breaker 20 is minimized so that a reliability of the circuit
breaker can be improved.

[0092] FIG. 5 shows the construction of a hybrid type gas
insulation switch gear apparatus according to a second
embodiment of the present invention. The members of the
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apparatus common with FIGS. 3 and 5 are denoted by the
same reference numerals so as to avoid the overlapping
description.

[0093] In the hybrid type gas insulation switch gear appa-
ratus according to the second embodiment of the present
invention, a substantially columnar insulating member 62 is
used in place of the insulating spacer for supporting and
fixing the fixed electrode 33 of the disconnecting switch 30.
As shown in FIG. 5, the substantially columnar insulating
member 62 is coupled at one end to the conductor 11 of the
bushing 1 and also coupled at the other end to the enclosure
31.

[0094] The hybrid type gas insulation switch gear appa-
ratus of the particular construction is simpler in construction
than the apparatus according to the first embodiment of the
present invention.

[0095] FIG. 6 shows the construction of a hybrid type gas
insulation switch gear apparatus according to a third
embodiment of the present invention. The members of the
apparatus common with FIGS. 3 and 6 are denoted by the
same reference numerals so as to avoid the overlapping
description.

[0096] In the hybrid type gas insulation switch gear appa-
ratus according to the third embodiment of the present
invention, a primary electrode 82 of a second earth switch 81
is mounted to the outer circumferential surface of the hollow
conductor 22A extending toward the movable electrode 22
of the circuit breaker 20, and an earth switch operating
mechanism 84 for moving the movable electrode 83 toward
and away from the primary electrode 82 is mounted to the
outer circumferential surface of the cylindrical branched
portion 31A of the enclosure 31, as shown in FIG. 6.

[0097] In the hybrid type gas insulation switch gear appa-
ratus of the particular construction, the earth switch 81 is
arranged between the circuit breaker 20 and the disconnect-
ing switch 30. It follows that it is possible to lower easily the
potential of the hollow conductor 22A to the ground poten-
tial during the inspecting operation, thereby improving the
safety of the inspecting operation.

[0098] FIG. 7 shows the construction of a hybrid type gas
insulation switch gear apparatus according to a fourth
embodiment of the present invention. The members of the
apparatus common with FIGS. 3 and 7 are denoted by the
same reference numerals so as to avoid the overlapping
description.

[0099] In the hybrid type gas insulation switch gear appa-
ratus according to the fourth embodiment of the present
invention, a light transforming type current transformer 71
is mounted as a current transformer to the outer circumfer-
ential surface in the vicinity of the open edge portion of the
cylindrical branched portion 31A of the disconnecting
switch 30. As shown in FIG. 7, the current transformer 71
is mounted to surround the hollow conductor 22A extending
toward the movable electrode 22 of the circuit breaker 20.

[0100] In the hybrid type gas insulation switch gear appa-
ratus of the particular construction, the light transforming
type current transformer 71, which is lightweight, can be
mounted in place of the current transformer according to the
first embodiment of the present invention, with the result
that the apparatus can be more lightweight and simpler in
construction.
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[0101] FIG. 8 shows the construction of a hybrid type gas
insulation switch gear apparatus according to a fifth embodi-
ment of the present invention. The members of the apparatus
common with FIGS. 3 and 8 are denoted by the same
reference numerals so as to avoid the overlapping descrip-
tion.

[0102] In the hybrid type gas insulation switch gear appa-
ratus according to the fifth embodiment of the present
invention, arranged is a voltage transformer 72 for measur-
ing the system voltage in conformity with the fixed electrode
33 of the disconnecting switch 30 connected to the bushing
1, as shown in FIG. 8.

[0103] In the hybrid type gas insulation switch gear appa-
ratus of the particular construction, the voltage transformer
72 is incorporated in addition to the current transformer 70.
It follows that the voltage can be measured in addition to the
current measurement, thereby allowing the apparatus to
perform multiple functions.

[0104] FIG. 9 shows the construction of a hybrid type gas
insulation switch gear apparatus according to a sixth
embodiment of the present invention. The members of the
apparatus common with FIGS. 3 and 9 are denoted by the
same reference numerals so as to avoid the overlapping
description.

[0105] In the hybrid type gas insulation switch gear appa-
ratus according to the sixth embodiment of the present
invention, a voltage transformer 73 such as a light trans-
forming type divider is arranged as a device for measuring
the system voltage on the outer circumferential surface in
the upper portion of the enclosure 31 of the system discon-
necting switch 30. As shown in FIG. 9, the light transform-
ing type voltage transformer 73 is arranged in a manner to
surround the conductor portion at which the fixed electrode
33 is connected to the conductor 11 of the bushing 1.

[0106] The hybrid type gas insulation switch gear appa-
ratus of the particular construction permits making the
apparatus lightweight and also permits simplifying the con-
struction of the apparatus.

[0107] FIG. 10 shows the construction of a hybrid type
gas insulation switch gear apparatus according to a seventh
embodiment of the present invention. The members of the
apparatus common with FIGS. 3 and 10 are denoted by the
same reference numerals so as to avoid the overlapping
description.

[0108] In the hybrid type gas insulation switch gear appa-
ratus according to the seventh embodiment of the present
invention, the bushings 15, 16 may be made of FRP, rubber,
etc. in place of the bushing 1 mounted to the enclosure 31
of the disconnecting switch 30 and the bushing mounted to
the cylindrical branched portion 31A, as shown in FIG. 10.

[0109] The hybrid type gas insulation switch gear appa-
ratus of the particular construction permits markedly
decreasing the weight of the entire apparatus.

[0110] FIG. 11 shows the construction of a hybrid type gas
insulation switch gear apparatus according to an eighth
embodiment of the present invention. The members of the
apparatus common with FIGS. 3 and 11 are denoted by the
same reference numerals so as to avoid the overlapping
description.
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[0111] In the hybrid type gas insulation switch gear appa-
ratus according to the eighth embodiment of the present
invention, a cylindrical body 31B is joined to the short
cylindrical branched portion 31A arranged in the enclosure
31 of the disconnecting switch 30, as shown in FIG. 11. In
addition, a porcelain enclosure 23, which also acts as a
bushing, is mounted to the open edge of the cylindrical body
31B. Further, the fixed electrode 21 of the circuit breaker 20
and the movable electrode 22 capable of movement to
contact the fixed electrode 21 are arranged on the same axis
within the porcelain enclosure 23. A hollow conductor 32A
arranged within the cylindrical branched portion 31A for
supporting the movable electrode 32 is bent to be positioned
on the axis of the cylindrical branched portion 31A and is
supported by an insulating spacer 65 interposed between the
hollow conductor 32A itself and the cylindrical body 31B
joined to the open edge of the cylindrical branched portion
31A. Also, the hollow conductor 32A supported by the
insulating spacer is joined to the hollow conductor 22A
connected to the movable electrode 22 of the circuit breaker
20. Further, an operating mechanism 28 is mounted to the
outer circumferential surface of the cylindrical body 31B
corresponding to the lower edge portion of the hollows
conductor 22A. Still further, the operating rod 25 operated
by the circuit breaker operating mechanism 28 and the link
26 joined to the operating rod 25 via the changing lever 24
and movable toward and away from the stationary electrode
of the fixed electrode 21 are inserted into the hollow
conductor 22A on the side of the movable electrode 22 of the
circuit breaker 20. In this case, the operating rod 25 is
inserted through the insulating member 27 so as to be joined
to the changing lever 24.

[0112] In the hybrid type gas insulation switch gear appa-
ratus of the particular construction, the substantially colum-
nar insulating member 62 is mounted at one end portion to
the conductor portion of the fixed electrode 30 connected to
the conductor 11 of the bushing 1 and is fixed at the other
end to the enclosure 31, as in the embodiment shown in FIG.
4.

[0113] In the hybrid type gas insulation switch gear appa-
ratus of the particular construction, the gas within the
disconnecting switch and the circuit breaker is partitioned by
the insulating spacer 65 so as to improve the safety in the
inspecting operation.

[0114] FIG. 12 shows the construction of a hybrid type
gas insulation switch gear apparatus according to a ninth
embodiment of the present invention. The members of the
apparatus common with FIGS. 3 and 12 are denoted by the
same reference numerals so as to avoid the overlapping
description.

[0115] A reference numeral 31 shown in FIG. 12 denotes
an enclosure for the circuit breaker 20 and the disconnector
30, which has a cylindrical branched portion 31A formed by
branching obliquely upward a part of the circumferential
surface of the cylindrical body. The enclosure 31 is mounted
to a supporting frame 37 such that the axis of the enclosure
31 is perpendicular to the installing plane.

[0116] The porcelain enclosure 23 performing the function
of a bushing is mounted to the open edge of the enclosure 31,
and the fixed electrode 21 and the movable electrode 22
capable of movement to contact the fixed electrode 21 are
mounted on the same axis within the interrupting enclosure
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20A of the circuit breaker 20. The fixed electrode 21 is
mounted to the tip portion of the porcelain enclosure 23, and
the movable electrode 22 is vertically mounted to the
supporting frame 37 by the supporting frame 37 via the
hollow conductor 22A.

[0117] The circuit breaker operating mechanism 28 is
mounted to the lower edge portion of the hollow conductor
22A on the side of the movable electrode 22 mounted to the
supporting frame 37. If the circuit breaker operating mecha-
nism 28 is operated, the operating rod 25 is inserted through
the hollow conductor 22A of the circuit breaker 20 so as to
allow the movable electrode 22 to be connected to or
disconnected from the fixed electrode 21.

[0118] Further, within the circuit breaker 20, the current
transformer 70 is mounted to the outer circumferential
surface in the vicinity of the open edge portion of the
enclosure 31 in a manner to surround the hollow conductor
22A on the side of the movable electrode 22.

[0119] On the other hand, the fixed electrode 33 of the
disconnecting switch 30 and the movable electrode 32
movable to contact the fixed electrode 33 are mounted on the
same axis within the cylindrical branched portion 31A of the
enclosure 31. The fixed electrode 33 is mounted to an
electrode 61 of an insulating spacer 60 mounted to the upper
open edge of the cylindrical branched portion 31A, and the
movable electrode 32 is movably supported by a hollow
conductor 32A connected in a communicating manner to the
hollow conductor 22A on the side of the interrupting cham-
ber 20A mounted to the supporting frame 37.

[0120] The bushing 1 having the conductor 11 arranged
within the bushing 12 is mounted to the insulating spacer 60
mounted to the upper open edge of the cylindrical branched
portion 31A of the enclosure 31. The conductor 11 extends
through the insulating spacer 60 so as to be electrically
connected to the fixed electrode 33.

[0121] The primary electrode 41 of the earth switch 4 is
mounted to a part on the circumferential surface of the fixed
electrode 33, and an earth switch operating mechanism 43 is
mounted to the outer circumferential surface of the cylin-
drical branched portion 31A corresponding to the primary
electrode 41. The earth switch operating mechanism 43 is
operated to permit the movable electrode 42 to be brought
into contact with and to be moved away from the primary
electrode 41.

[0122] An operating mechanism 34 is mounted to the
outer circumferential surface of the cylindrical branched
portion 31A corresponding to the movable electrode 32. The
operating mechanism 34 operates the operating rod 35 to
permit the movable electrode of the movable electrode
section 32 to be brought into contact with or to be moved
away from the stationary electrode of the fixed electrode
section 33.

[0123] Incidentally, an insulating gas such as a SF gas is
sealed in the enclosure 31 of the circuit breaker 20, the
porcelain enclosure 23 mounted to the enclosure 31, and in
the cylindrical branched portion 31A.

[0124] In the hybrid type gas insulation switch gear appa-
ratus according to the ninth embodiment of the present
invention, which is constructed as described above, it is
possible to obtain the function and the effect similar to those
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obtained in the apparatus according to the first embodiment
of the present invention. In addition, since the hollow
conductor 22A on the side of the movable electrode 22 of the
circuit breaker 20 can be mounted substantially linearly to
the supporting frame 37 via the insulating supporting mem-
ber 38, it is possible to simplify the construction of the
operating mechanism for driving the movable electrode of
the circuit breaker 20.

[0125] FIG. 13 shows the construction of a hybrid type
gas insulation switch gear apparatus according to a tenth
embodiment of the present invention. The members of the
apparatus common with FIGS. 12 and 13 are denoted by the
same reference numerals so as to avoid the overlapping
description.

[0126] In the tenth embodiment of the present invention,
a cylindrical body 31B is joined to the rectangular cylindri-
cal branched portion 31A mounted to the enclosure 31 of the
circuit breaker 20, and the bushing 1 is mounted to the
cylindrical body 31B, as shown in FIG. 13.

[0127] Also, a fixed electrode 31 of the disconnecting
switch 30 and the movable electrode 32 capable of move-
ment to contact the fixed electrode 31 are arranged on the
same axis. The fixed electrode 31 is supported by and fixed
to a substantially columnar insulating member 62 arranged
between the conductor portion joined to the conductor 11 of
the bushing 1 and the cylindrical branched portion 31A. On
the other hand, the movable electrode 32 is supported by the
insulating spacer 63 inserted between the open edge of the
cylindrical branched portion 31A and the cylindrical body
31B. Also, the hollow conductor 32A supported by the
insulating spacer 63 is joined to the hollow conductor 22A
connected to the movable electrode 22 of the circuit breaker
20.

[0128] In the hybrid type gas insulation switch gear appa-
ratus of the construction described above, it is possible to
obtain the function and the effect similar to those obtained
in the apparatus according to the first embodiment of the
present invention. In addition, since the gas inside the
disconnecting switch and the circuit breaker is partitioned by
the insulating spacer 63, it is possible to improve the
operating efficiency in the inspecting stage.

[0129] FIG. 14 shows the construction of a hybrid type
gas insulation switch gear apparatus according to an elev-
enth embodiment of the present invention. The members of
the apparatus common with FIGS. 13 and 14 are denoted by
the same reference numerals so as to avoid the overlapping
description.

[0130] A reference numeral 31 shown in FIG. 14 denotes
an enclosure of the disconnecting switch 30 to which is
mounted a cylindrical branched portion 31A formed by
branching obliquely upward a part of the circumferential
surface of the cylindrical body. The enclosure 31 is mounted
to a supporting frame 37 such that the axis of the enclosure
31 is perpendicular to the installing plane.

[0131] The porcelain enclosure 23, which also acts as a
bushing, is mounted to the upper open edge of the enclosure
31 via a cylindrical body 31C. Also, the bushing 1 having the
conductor 11 arranged within the porcelain enclosure 12 is
mounted to the open edge portion of the branched cylindri-
cal portion 31A.
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[0132] The fixed electrode 33 of the circuit breaker 30 and
the movable electrode 32 movable to contact the fixed
electrode 33 are arranged on the same axis within the
enclosure 31, and the movable electrode 32 is vertically
mounted to the supporting frame 37 by the supporting
insulating member 36 via the hollow conductor 32A.

[0133] The conductor 32B arranged on the axis within the
cylindrical branched portion 31A is connected at one end
portion to the hollow conductor 32A of the movable elec-
trode 32 and is also connected at the other end portion to the
conductor 11 of the bushing 1.

[0134] The primary electrode 41 of the earth switch 4 is
mounted to a part of the circumferential surface of the
hollow conductor 32A of the movable electrode 32, and the
earth switch operating mechanism 43 is mounted to the outer
circumferential surface of the enclosure 31 facing the pri-
mary electrode 41. The earth switch operating mechanism
43 is operated to bring the movable electrode 42 into contact
with the primary electrode 41 and to move the movable
electrode 42 away from the primary electrode 41.

[0135] The operating mechanism 34 is mounted to the
outer circumferential surface of the enclosure 31 corre-
sponding to the movable electrode 32. The operating mecha-
nism 34 is operated to bring the movable electrode 32 into
contact with the fixed electrode 33 or to move the movable
electrode 32 away from the fixed electrode 33 via the
operating rod 385.

[0136] On the other hand, the fixed electrode 33 of the
disconnecting switch 30 is electrically connected to the fixed
electrode 21 of the circuit breaker 20 mounted on the same
axis within the porcelain enclosure 23 and to the hollow
conductor 22A of the movable electrode 22 that is movable
to contact the fixed electrode 21 and movable away from the
fixed electrode 21. The fixed electrode 21 of the circuit
breaker 20 is mounted to the tip portion of the porcelain
enclosure 23, and the movable electrode 22 is supported by
the inner circumferential surface of the cylindrical body 31C
via the insulating member 27.

[0137] Also, a circuit breaker operating mechanism 28 is
mounted to the outer circumferential surface of the cylin-
drical body 31C corresponding to the insulating member 27.
The operating rod 25 operated by the circuit breaker oper-
ating mechanism 28 is joined to the link 26 via the changing
lever 24 arranged within the hollow conductor 22A of the
movable electrode 22 in a manner to extend through the
insulating member 27 so as to bring the movable electrode
22 into contact with the fixed electrode 21 or to permit the
movable electrode 22 to be moved away from the fixed
electrode 21.

[0138] Incidentally, the current transformer 70 is arranged
in the vicinity of the upper open edge of the enclosure 31 in
a manner to surround the connecting portion between the
fixed electrode 33 of the disconnecting switch 30 and the
hollow conductor 22A on the side of the movable electrode
22 of the circuit breaker 20.

[0139] According to the hybrid type gas insulation switch
gear apparatus of the construction described above, the
movable electrode 22 of the circuit breaker 20 and the fixed
electrode 33 of the disconnecting switch 30 are supported by
the insulating member 27 so as to make it possible to arrange
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substantially linearly the circuit breaker 20 and the discon-
necting switch 30. It follows that the entire apparatus can be
markedly simplified.

[0140] FIG. 15 shows the construction of a hybrid type
gas insulation switch gear apparatus according to a twelfth
embodiment of the present invention. The members of the
apparatus common with FIGS. 14 and 15 are denoted by the
same reference numerals so as to avoid the overlapping
description.

[0141] In the twelfth embodiment shown in FIG. 15, an
insulating spacer 64, which also serves to support the
conductor, is arranged between the upper open edge portion
of the enclosure 31 and the coupling portion of the cylin-
drical body 31C.

[0142] In the hybrid type gas insulating switch gear appa-
ratus of the construction described above, the gas inside the
disconnecting switch 30 and the circuit breaker 30 is parti-
tioned by the insulating spacer 64 so as to improve the
operating efficiency in the inspecting stage.

[0143] FIG. 16 shows the construction of a hybrid type
gas insulation switch gear apparatus according to thirteenth
eleventh embodiment of the present invention. The members
of the apparatus common with FIGS. 14 and 16 are denoted
by the same reference numerals so as to avoid the overlap-
ping description.

[0144] 1In the apparatus according to the thirteenth
embodiment of the present invention, a primary electrode 81
of the earth switch 8 is mounted to a part of the circumfer-
ential surface of the fixed electrode 33 of the disconnecting
switch 30, as shown in FIG. 16. Also, an earth switch
operating mechanism 82 is mounted to the outer circumfer-
ential surface of the enclosure 31 facing the primary elec-
trode 81. The earth switch operating mechanism 82 is
operated to permit the movable electrode 83 to be brought
into contact with and to be moved away from the primary
electrode 81.

[0145] According to the hybrid type gas insulation switch
gear apparatus of the construction described above, a second
earth switch 8 is arranged between the circuit breaker 20 and
the disconnecting switch 30. It follows that the potential in
the particular portion can be lowered easily to the ground
potential in the inspecting stage so as to improve the safety
in the inspecting operation.

[0146] FIG. 17 shows the construction of a hybrid type
gas insulation switch gear apparatus according to a four-
teenth embodiment of the present invention. The members
of the apparatus common with FIGS. 3 and 17 are denoted
by the same reference numerals so as to avoid the overlap-
ping description.

[0147] Inthe fourteenth embodiment of the present inven-
tion, two-way branched cylindrical branched portions 31A
and 31B are mounted to the enclosure 31. The fourteenth
embodiment is equal to the first embodiment in the con-
structions of the enclosure 31 and the cylindrical branched
portion 31A so as to arrange the disconnecting switch 30 and
the circuit breaker 20, and a disconnecting switch 30A
having substantially same construction as that of the dis-
connecting switch 30 on the side of the cylindrical branched
portion 31A is provided on the cylindrical branched portion
31B.
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[0148] FIG. 18 is a circuit diagram showing the hybrid
type gas insulation switch gear apparatus shown in FIG. 17.

[0149] According to the hybrid type gas insulation switch
gear apparatus of the particular construction, the two dis-
connecting switches 30 and 30A can be connected to each
other, making it possible to use effectively the apparatus as
the hybrid type gas insulation switch gear apparatus of a
complex bus type used in a substation.

[0150] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the
present invention in its broader aspects is not limited to the
specific details and representative embodiments shown and
described herein. Accordingly, various modifications may be
made without departing from the spirit or scope of the
general inventive concept as defined by the appended claims
and their equivalents.

What is claimed is:
1. A hybrid type gas insulation switch gear apparatus,
comprising:

a main enclosure including a first cylindrical section
having a base and a second cylindrical section branched
from the base of the first cylindrical section and
obliquely extending from the first cylindrical section,
the first and second cylindrical sections having first and
second opening sections;

an insulating bushing mounted to the first opening section
and including a hollow insulating housing and a con-
ductor extended in the hollow insulating housing;

an insulating enclosure mounted to the second opening
section and communicated with the second cylindrical
section, an insulating gas being sealed in the main
enclosure, the insulating bushing and the insulating
enclosure;

a first fixed electrode electrically connected to the con-
ductor and a first movable electrode which are received
in the first cylindrical section to form a disconnecting
switch;

an insulating member configured to support the first fixed
electrode on the first cylindrical section;

a connecting conductor electrically connected to the first
movable electrode of the disconnecting switch,
arranged in the first cylindrical section, and including a
branched conductor extending in the second cylinder;

a main electrode provided in the insulating enclosure;

a second movable electrode provided in the insulating
enclosure and configured to be moved to the main
electrode and electrically connected to the main elec-
trode and the branched conductor to form a circuit
breaker connected to the disconnecting switch in series;

a current transformer arranged around the second cylin-
drical section to detect a current flowing through the
connecting conductor; and

a first earth switch mounted to the first cylindrical section
and including a movable counter electrode configured
to connect and disconnect the fixed electrode of the
disconnecting switch to the ground.

2. The hybrid type gas insulation switch gear apparatus

according to claim 1, further comprising a second earth
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switch mounted on the second cylindrical section and
including a movable electrode configured to connect and
disconnect the connecting conductor to the ground.

3. The hybrid type gas insulation switch gear apparatus
according to claim 1, further comprising a voltage trans-
former configured to detect a voltage on the first fixed
electrode, which is arranged on the first cylindrical section.

4. The hybrid type gas insulation switch gear apparatus
according to claim 3, wherein the voltage transformer is a
light transforming voltage divider.

5. The hybrid type gas insulation switch gear apparatus
according to claims 1, wherein the insulating member is
formed of a substantially columnar insulating member.

6. The hybrid type gas insulation switch gear apparatus
according to claims 1, wherein one of the insulating bushing
and the insulating enclosure is made of porcelain.

7. The hybrid type gas insulation switch gear apparatus
according to claim 1, further comprising a second insulating
member configured to support the first fixed electrode,
which is fixed to the first cylindrical section.

8. The hybrid type gas insulation switch gear apparatus
according to claims 1, wherein one of the insulating bushing
and the insulating enclosure is made one of FRP and rubber.

9. A hybrid type gas insulation switch gear apparatus,
comprising:

a main enclosure including a first cylindrical section
having a base and a second cylindrical section branched
from the base of the first cylindrical section and
obliquely extending from the first cylindrical section,
the first and second cylindrical sections having first and
second opening sections;

an insulating bushing mounted to the second opening
section and including a hollow insulating housing and
a conductor extended in the hollow insulating housing;

an insulating enclosure mounted to the first opening
section and communicated with the second cylindrical
section, an insulating gas being sealed in the main
enclosure, the insulating bushing and the insulating
enclosure;

a first fixed electrode and a first movable electrode which
are received in the first cylindrical section to form a
disconnecting switch;

a first connecting conductor electrically connected to the
first movable electrode of the disconnecting switch,
arranged in the first cylindrical section, and including a
branched conductor extending in the second cylindrical
section electrically connected to the conductor;

a first insulating member configured to support the
branched conductor and the conductor on the second
cylindrical section;

a main electrode provided in the insulating enclosure;

a second movable electrode provided in the insulating
enclosure and configured to be moved to the main
electrode and electrically connected to the main elec-
trode to form a circuit breaker;

a second connecting conductor connected to the second
movable electrode of the circuit breaker and the fixed
electrode of the disconnecting switch, the circuit
breaker, the second connecting conductor and the dis-
connecting switch being arranged substantially in line;
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a current transformer arranged around the first cylindrical
section to detect a current flowing through the second
connecting conductor; and

an earth switch mounted to the first cylindrical section and
including a movable counter electrode configured to
connect and disconnected the fixed electrode of the
disconnecting switch to the ground.

10. The hybrid type gas insulation switch gear apparatus
according to claim 9, further comprising an insulating spacer
arranged between said disconnecting switch and said circuit
breaker, configured to partition the insulating enclosure from
the first cylindrical section.

11. The hybrid type gas insulation switch gear apparatus
according to claim 9, further comprising a second earth
switch mounted on the first cylindrical section and including
a second counter movable electrode configured to connect
and disconnected the second connecting conductor to the
ground.

12. The hybrid type gas insulation switch gear apparatus
according to claim 9, further comprising a voltage trans-
former configured to detect a voltage on the first fixed
electrode, which is arranged on the first cylindrical section.

13. The hybrid type gas insulation switch gear apparatus
according to claim 12, wherein a voltage transformer is a
light transforming voltage divider.

14. The hybrid type gas insulation switch gear apparatus
according to claims 9, wherein the insulating member is
formed of a substantially columnar insulating member.

15. The hybrid type gas insulation switch gear apparatus
according to claims 9, wherein one of the insulating bushing
and the insulating enclosure is made of porcelain.

16. The hybrid type gas insulation switch gear apparatus
according to claim 9, further comprising second insulating
member configured to support the first fixed electrode,
which is fixed to the first cylindrical section.

17. The hybrid type gas insulation switch gear apparatus
according to claims 1, wherein one of the insulating bushing
and the insulating enclosure is made one of FRP and rubber.

18. A hybrid type gas insulation switch gear apparatus,
comprising:

a main enclosure including a first cylindrical section
having a base and second and third cylindrical sections
branched from the base of the first cylindrical section
and obliquely extending from the first cylindrical sec-
tion, the first, second and third cylindrical sections
having first, second and third opening sections;

first and second insulating bushings mounted to the first
and second opening sections, each including a hollow
insulating housing and a conductor extended in the
hollow insulating housing;

an insulating enclosure mounted to the third opening
section and communicated with the second cylindrical
section, an insulating gas being sealed in the main
enclosure, the first and second insulating bushings, and
the insulating enclosure;

first and second fixed electrodes electrically connected to
the corresponding conductor of the bushings and first
and second movable electrodes, the first fixed and
movable electrodes being received in the first cylindri-
cal section to form a first disconnecting switch and
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second fixed and movable electrodes being received in
the second cylindrical section to form a second discon-
necting switch;

first and second insulating members configured to support
the first and second fixed electrodes on the first and
second cylindrical sections;

a connecting conductor including a base conductor sec-
tion and first and second branched conductor sections
extending from the base conductor section in the sec-
ond and third cylinder sections, the base and second
conductor sections being electrically connected to the
first and second movable electrodes of the first and
second disconnecting switches; and

a main electrode provided on the insulating enclosure;

a third movable electrode provided in the insulating
enclosure and configured to be moved to the main
electrode and electrically connected to the main elec-
trode and the first branched conductor to form a circuit
breaker, the circuit breaker being connected to the first
and second disconnecting switches in series;

a current transformer arranged around the second cylin-
drical section to detect a current flowing through the
connecting conductor; and

an earth switch mounted to the first cylindrical section and
including a movable counter electrode configured to
connect and disconnected the fixed electrode of the
disconnecting switch to the ground.

19. The hybrid type gas insulation switch gear apparatus
according to claims 18, wherein the first and second insu-
lating members are formed of a substantially columnar
insulating member.

20. The hybrid type gas insulation switch gear apparatus
according to claim 18, further comprising a voltage trans-
former configured to detect a voltage on the first fixed
electrode, which is arranged in the first cylindrical section.

21. The hybrid type gas insulation switch gear apparatus
according to claim 20, wherein the voltage transformer is a
light conversion type current transformer.

22. The hybrid type gas insulation switch gear apparatus
according to claims 18, wherein one of the insulating
bushings and insulating enclosure is made one of FRP and
rubber.

23. A hybrid type gas insulation switch gear apparatus,
comprising:

a main enclosure including a first cylindrical section
having a base and a second cylindrical section branched
from the base of the first cylindrical section and
obliquely extending from the first cylindrical section,
the first and second cylindrical sections having first and
second opening sections;

an insulating bushing mounted to the second opening
section and including a hollow insulating housing and
a conductor extended in the hollow insulating housing;

an insulating enclosure mounted to the first opening
section and communicated with the first cylindrical
section, an insulating gas being sealed in the main
enclosure, the insulating bushing and the insulating
enclosure;
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a fixed electrode electrically connected to the conductor
and a movable electrode which are received in the
second cylindrical section to form a disconnecting
switch;

an insulating member configured to support the first fixed
electrode of the disconnecting switch on the second
cylindrical section;

a connecting conductor arranged in the first cylindrical
section, and including a branched conductor extending
in the second cylinder and connected to the first mov-
able switch of the disconnecting switch;

a main electrode provided on the insulating enclosure;

a movable electrode provided in the insulating enclosure
and configured to be moved to the main electrode and
electrically connected to the main electrode and the
branched conductor to form a circuit breaker, the circuit
breaker being connected to the disconnecting switch in
series;

a current transformer arranged around the first cylindrical
section to detect a current flowing through the connect-
ing conductor; and
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an earth switch mounted to the second cylindrical section
and including a movable counter electrode configured
to connect and disconnected the fixed electrode of the
disconnecting switch to the ground.

24. The hybrid type gas insulation switch gear apparatus
according to claims 23, wherein the insulating member is
formed of a substantially columnar insulating member.

25. The hybrid type gas insulation switch gear apparatus
according to claims 23, wherein one of the insulating
bushing and the insulating enclosure is made of porcelain.

26. The hybrid type gas insulation switch gear apparatus
according to claim 23, further comprising a second insulat-
ing member configured to support the first fixed electrode,
which is fixed to the second cylindrical section.

27. The hybrid type gas insulation switch gear apparatus
according to claims 23, wherein one of the insulating
bushing and the insulating enclosure is made one of FRP and
rubber.



