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(57) ABSTRACT

In an insulated type switching device, during rotation of a
movable conductor 19 around a pivotal axis 35 between a
stationary conductor 16 and a ground conductor 17 all of
which are disposed 1n a vacuum vessel 12, the movable
conductor 19 uninterruptedly takes four positions of closing
position Y, opening position Y, disconnecting position Y 5
and grounding position Y,, thereby a series of switching
operations can be performed uninterruptedly, the operation
and handling thereof are facilitated as well as the size of the
insulated type switching device 1s reduced.

29 Claims, 9 Drawing Sheets
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1
INSULATED TYPE SWITCHING DEVICE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-

cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an insulated type switch-
ing device 1n which at least one of a circuit breaker, a
disconnecting switch, a load break switch and a grounding
switch 1s collectively used.

2. Description of the Prior Art

In an electric power receiving and transforming
substation, generally an electric power from, for example, an
clectric power generating company 1s receirved via a discon-
necting switch and a circuit breaker and the received electric
power 1s supplied to a load, for example, a motor, after the
voltage of the received electric power 1s transformed to a
proper voltage for the load. In order to perform maintenance
and 1nspection of the machines and apparatus in such
clectric power receiving and transforming substation, after
interrupting the circuit breaker, the disconnecting switch 1s
opened which 1s provided separately from the circuit breaker
and then the grounding switch 1s grounded, thereby possible
residual electric charges at the power source side and
induction current are flowed to the ground as well as voltage
reapplication from the power source 1s prevented, and thus
the safety of maintenance and inspection workers 1s kept.
Further, when the grounding switch 1s grounded while the
bus 1s kept charged, an accident is caused, therefore for
preventing such accident an interlock arrangement 1s pro-
vided between the disconnecting switch and the grounding
switch.

For example, in a gas insulated switching device as
disclosed 1n JP-A-3-273804(1991), a circuit breaker, two
disconnecting switches and a ground switch which are
separately manufactured are received 1n a switch box includ-
ing 1nsulating gas filled unit chamber and bus chamber,
wherein a vacuum circuit breaker 1s used for the circuit
breaker and the movable contact of the vacuum circuit
breaker 1s moved 1n vertical direction with respect to the
stationary contact thereof by means of an actuating mecha-
nism to perform the making and interrupting functions. On
the other hand, 1in the vacuum circuit breaker disclosed in
JP-A-55-143727(1980) the movable contact 1s designed to
rotate 1n left and right directions around the pivotal main
shaft thereof so as to perform the making and interrupting
functions through opening and closing operations with
respect to the stationary contact. In order to perform main-
tenance and inspection of the machines and apparatus in
such electric power receiving and transforming substation,
after interrupting the circuit breaker, the disconnecting
switch 1s opened which 1s provided separately from the
circuit breaker and then the grounding switch 1s grounded,
thereby possible residual electric charges at the power
source side and induction current are flowed to the ground
as well as voltage reapplication from the power source 1s
prevented, and thus the safety of maintenance and 1nspection
workers 1s kept. After completing the maintenance and
inspection work, the grounding switch 1s at first opened,
thereafter the circuit breaker has to be closed. However, 1n
the conventional switching device such series of operations
can not be uninterruptedly performed, the respective opera-
fions are not casily performed and further the respective
switches can not be easily handled.
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Further, since the circuit breaker, the two disconnecting
switches and the grounding switch are respectively arranged
separately, such arrangement makes the entire size thercof
large, makes the operation thereof ditficult and may cause a
possible erroneous operation. Further, when the grounding
switch 1s grounded while the bus 1s kept charged, an accident
1s caused, therefore for preventing such accident an interlock
arrangement which 1s complex and strong 1s provided
between the disconnecting switch and the grounding switch,
such interlock arrangement limits the arrangement of
machines and apparatus therein which further increases the
size of the entire device.

SUMMARY OF THE INVENTION

An object of the present invention 1s to provide an
insulated type switching device which permits a series of
operations to be performed uninterruptedly and further per-
mits easy handling thereof and the size reduction thereof.

Another object of the present invention 1s to provide an
insulated type switching device which reduces the necessary
operating force of the operating mechanism therefor by
making use of an electromagnetic force generated therein
and further permits the size reduction thereof.

An 1nsulated type switching device according to the
present invention comprises a stationary conductor and a
orounding conductor which are disposed 1 an opposing
relation 1n a vacuum vessel and a movable conductor
disposed 1n the vacuum vessel between the stationary con-
ductor and the grounding conductor so as to permit rotation
thereof around a pivotal shaft therefor to perform the open-
ing and closing operations thereof with respect to the
stationary conductor and the grounding conductor and one
end of the movable conductor 1s extended out of the vacuum
vessel, wherein the movable conductor takes four positions
of closing position, opening position, disconnecting position
and grounding position uninterruptedly during the move-
ment thereof from the stationary conductor to the grounding
conductor.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a side cross sectional view of an 1nsulated type
switching device representing one embodiment according to
the present mvention;

FIG. 2 1s an exploded perspective view of an 1nsulating
ogas container used i FIG. 1;

FIG. 3 1s a perspective view of a part of the insulating gas
container used 1n FIG. 1;

FIG. 4 15 a front view when viewing FIG. 1 from the left
side thereof;

FIG. 5 15 a front view when viewing FIG. 1 from the right
side thereof;

FIG. 6 1s a cross sectional view taken along the line
VI—VI m FIG. 1;

FIG. 7 1s a cross sectional view taken along the line
VII—VII in FIG. 1;

FIG. 8 1s a detailed view showing an arc extinguishing
arrangement used in FIG. 1 and the vicinmity therearound;

FIG. 9 1s a schematic view of electrodes in the arc
extinguishing arrangement in FIG. 8 for explaining arc
extinguishing function thereof;

FIG. 10 1s a schematic view of electrodes 1n another arc
extinguishing arrangement for explaining the arc extinguish-
ing function thereof;

FIG. 11 1s an equivalent circuit of FIG. 1 for explaining,
the operation of the movable conductor;
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FIG. 12 1s a circuit for explaining electromagnetic forces
ogenerated 1n the insulated type switching device 1n FIG. 1;

FIG. 13 1s a perspective view showing electrodes in a
vacuum switch representing another embodiment according,
to the present invention;

FIG. 14 1s a cross sectional view of a vacuum switch with
an arc extinguishing arrangement representing still another
embodiment according to the present invention; and

FIG. 15 1s a cross sectional view of a vacuum switch with
an arc extinguishing arrangement representing a further
embodiment according to the present invention.

DESCRIPTION OF PREFERRED
EMBODIMENTS

Hereinbelow, an embodiment of the present invention 1s
explained with reference to FIGS. 1 through 12. FIG. 1
shows an 1nternal structure of the msulated type switching
device and FIGS. 2 and 3 show details of an insulating gas
container 1 shown in FIG. 1. FIGS. 4 and 5§ show outlooks
when viewing FIG. 1 from leftward and rightward respec-
tively. FIGS. 6 and 7 are respectively cross sectional views
taken along the lines VI—VI and VII—VII. FIGS. 8 through

12 will be explained later at appropriate portions.

Now, the insulated type switching device 1s explained
with reference to primarily FIGS. 1 through 4. The mnsulat-
ing gas container 1 in which a vacuum switch 11 1s disposed
is filled with an insulating gas 1G such as SF. gas and
constituted 1n the following manner. An insulator container
body 2 having three vacuum switch receiving chambers 2S
defined by two 1nsulator partition plates 3 1s integrally
molded by epoxy resin. Through provision of a stationary
insulator plate 4A and a main body 1nsulator plate 4B at the
top and bottom sides of the insulator container main body 2
substantially a rectangular shaped hollow casing 1s formed.
The stationary insulator plate 4A 1s provided with three
opening portions 4D through which three phase bus bars are
led and on which bus insulator plates 6 are detachably
mounted. At the front and back faces of the insulator
container main body 2 1n a form of hollow casing a front side
insulator cover 7A and a back side insulator cover 7B are
detachably secured respectively by {fastening screws 3§.
Thereby, the insulating gas container 1 filled therein with
insulating gas 1G 1 gas tight manner 1s constituted.

Through the provision of a grounding layer 9 on the outer
surface of the insulating gas container 1, the dielectric break
down voltage of the msulating gas container 1 is increased
and the size thereof 1s reduced. Further, even when the
dielectric strength 1s reduced because of leakage of the
insulating gas, the so called double insulation structure
including the 1nsulator partition plates 3 maintains a required
insulating property, thereby, propagation of possible failure
1s prevented and a safety 1s maintained. When the fastening
screws 3 are removed and both msulator covers 7A and 7B
are detached, the respective vacuum switches 11 can be
positioned easily either from the front side or the back side
in the corresponding receiving chambers 2S defined by the
insulator partition plates 3, thereby the eifficiency of the
assemblying and disassembling works thereof i1s signifi-
cantly improved. Since the dielectric constant of both 1nsu-
lator covers 7A and 7B 1s different from that of the mnsulating
cgas 1G, 1f the insulating distance in the insulated type
switching device 1s limited, a corona discharge 1s likely
caused, therefore recessed portions 7C are formed on the
inner face of the insulating gas container 1 where the
vacuum switch 11 and an operating mechanism portion 38
locate close, thereby an electric field concentration 1s relaxed
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and a possible corona discharge 1s prevented. Numeral 5A
are screw 1nsertion holes.

The 1nside of the vacuum switch 11 as shown in FIGS. 1
and 4 through 7 i1s evacuated. The vacuum switch 11 1s
provided with a metal casing 12 and insulating bushings 13
and 14 of ceramic member which project at the top and
bottom sides of the metal casing 12. Stationary conductor 16
and a grounding conductor 17 are respectively secured to the
top side 1nsulating bushing 13 and the bottom side insulating

bushing 14 via corresponding secaling metal members 15
provided respectively at the outer sides of the top side
insulating bushing 13 and the bottom side 1nsulating bushing
14. Further, between both the stationary conductor 16 and
the grounding conductor 17 and both left and right sides 1n
the vacuum switch 11 an arc extinguishing arrangement 18
and a movable conductor 19 are provided. Thereby, the
vacuum switch 11 1s configurated substantially in a cross
shape. The sealing metal members 15 having width W,
through which stationary conductor 16 having a small cross
sectional area passes, 1s applied of an entire voltage.
Therefore, 1t 1s required to provide for the sealing metal
members 15 a sufficient dielectric distance with respect to
surroundings thereof. The portion of the metal casing 12
having width W, and covering the large arc extinguishing
arrangement 18 1s only applied of an intermediate voltage,
less than the voltage applied to the sealing metal members
15 having the width W . Therefore, the dielectric distance
therefor can be short. W5 1s a length measured from the
contacting point between a movable contact 19A and a

stationary contact 16A to the outer wall of the metal casing
12 as 1llustrated 1 FIG. 6.

In case of disposing these vacuum switches 11 1n three
phases, the vacuum switches 11 are disposed 1n parallel 1n
such a manner that the respective projecting movable con-
ductors 19 are aligned in parallel at the same side as
illustrated 1n FIGS. 4 through 7, thereby the metal casings 12
requiring less dielectric distance are disposed more closely
and the sealing metal mumbers 15 requiring more dielectric
distance are disposed comparatively remote from each other
and the space between the adjacent vacuum switches 1s
optimized, thereby the installation area for the three phase
vacuum switches 1s accordingly reduced.

At the top end of the stationary conductor 16 the station-
ary contact 16 A composed of a high melting point metal
member such as Pb—Cu alloy 1s provided. The stationary
conductor 16 extends from the 1nside of the vacuum switch
11 to the outside thereof and 1s connected at the outside to
a bus side conductor 23A. The stationary conductor 16 1s
secured to a supporting portion 4C of the stationary insulator
plate 4A through a bolt fastening. The bus side conductor
23A 1s connected to bus conductors 23 1n the bus insulator
plate 6. Namely, the bus insulator plate 6 1s formed by
molding msulator resin such as epoxy so as to integrate the
bus side conductor 23A and the bus conductor 23B.

A bellows 25 1s provided between the mner diameter side
of the sealing metal member 15 secured to the bottom side
bushing 14 and the grounding conductor 17, and the ground-
ing conductor 17 1s supported by an insulator guide 24 and
a stationary guide 29 and 1s permitted to move 1n the axial
direction 1n response to contacting force by the movable
conductor 19 while the movement i1s being limited by a
spring 26. The grounding conductor 17 1s also provided with
a stopper plate 27 for the spring 26 and a copper plate 28
formed by a plurality of thin copper sheets 1s fastened and
secured at the projecting end of the grounding conductor 17
by a fitting 1 a grounding nut 31. Accordingly, when the
movable conductor 19 pushes the grounding conductor 17
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during grounding operation, the movable conductor 19 and
the grounding conductor 17 contact each other with the
pressing force and the reaction force exerted by the spring
26, thereby the grounding current flows to an external
crounding terminal via the copper plate 28. Since the
external grounding terminal 1s designed so as to project in
the opposite direction from that of the movable conductor
19, a grounding cable can be connected to the external
orounding terminal 32 without being interfered with by the
projecting end of the movable conductor 19 which facilitates
attaching and detaching works thereof.

The movable conductor 19 which 1s extended in perpen-
dicular direction with respect to the line connecting between
the stationary conductor 16 and the grounding conductor 17
1s designed to rotate or pivot between the stationary con-
ductor 16 and the grounding conductor 17 around the main
axial shaft 35 to perform the open and close operation
therewith. When the movable contact 19A separates from
the stationary contact 16 A, an arc 1s generated therebetween
and 1n the arc blow-out direction an arc extinguishing
arrangement 18 1s provided.

The arc extinguishing arrangement 18 1s secured on the
stationary conductor 16 in the following manner. As 1llus-
trated 1n FIG. 8, an attachment metal member 18B 1s fitted
into an attachment groove formed by cutting 1n the one side
of the stationary conductor 16 and is secured by fastening a
screw 18C, and the arc extinguishing arrangement 18 and a
shield 18D are attached to the attachment metal member
18B by a screw 18X. The arc extinguishing arrangement 18
1s easily attached or detached around the outer circumfer-
ence of the stationary conductor 16 and the movable con-
ductor 19 by simply making use of screws 18C and 18X.

The arc extinguishing arrangement 18 1s constituted by a
coil electrode 18E and a main electrode 18F disposed
between the shield 18D and the movable conductor 19. The
coll electrode 18E and the main electrode 18F are connected
by a connecting portion 18H and both provided with respec-
five through-holes 18G at the center thereof and respective
cut-out grooves extending from the outer circumference
thereof to the respective through-holes.

When the movable contact 19A provided at a part of the
movable conductor 19 1s separated from the stationary
contact 16A, an arc A 1s generated between both contacts as
llustrated 1n FIGS. 9 and 10, and when the movable contact
19A comes near the through-hole 18G, the arc current flows
along the circumferences of the coil electrode 18E and the
main electrode 18F. The magnetic field induced by the arc
current shows a vertically oriented magnetic field near at the
through-holes 18G and a loop shaped magnetic field at
around the circumferences of both electrodes [1BE] /8F and
18E. The vertically oriented magnetic field works to scatter
the arc and to extinguish the same, and the loop shaped
magnetic field works to drive the arc along the circumfer-
ence of the main electrode 18F and to extinguish the same,
thereby, the current interrupting capacity of the thus consti-
tuted vacuum switch 11 1s significantly improved.

The movable conductor 19 1s extended from the 1nside of
the vacuum switch 11 to the outside thereof and at the
intermediate portion thereof passes through a bellows 36.
With the provision of the bellows 36, the movable conductor
19 1s permitted to rotate 1n up and downward directions 1n
vacuum ftight condition and to move the movable contact
19A provided at the end of the movable conductor 19
between the stationary contact 16A and the grounding
conductor 17. The material of the movable contact 19A 1s as
same as that of the stationary contact 16A such as Pb-Cu
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alloy as mentioned above. The bellows 36 1s likely secured
with the sealing metal member 15. The movable conductor
19 1s sandwiched between a pair of connecting conductors
37 and with a main axial shaft 35 which 1s inserted into
through-holes provided at both conductors 19 and 37 and
one threaded end of which 1s fastened by a fastening member
of nut, the movable conductor 19 1s rotatably supported by
the connecting conductors 37.

The movable electrode 19 can take four positions as
llustrated 1n FIG. 11, when the movable conductor 19 1s
rotated 1n up and down directions around the pivotal main
axial shaft 35 through actuation of the operating mechanism
38 coupled with the outer end of the movable conductor 19.
Namely, depending on advancement of the rotation of the
movable conductor 19, the movable conductor 19 takes a
making position Y1 where the movable contact 19A contacts
to the stationary contact 16A, a interrupting position Y2
where the movable conductor 19 1s rotated downward from
the making position to interrupt current flowing between the
stationary conductor 16 and the movable conductor 19, a
disconnecting position Y3 where the movable conductor 19
1s further rotated downward to maintain a predetermined
dielectric distance which withstands a possible 1nvading
lightning surge and a grounding position Y4 where the
movable conductor 19 is further rotated to contact with the
orounding conductor 17.

These respective positions can be achieved uninterrupt-
edly with a small movement during the rotation of the
movable conductor 19 between the stationary conductor 16
and the grounding conductor 17 1n vacuum environment
having a higher insulating property than SF, gas, thereby the
operation and handling of the insulated type switching
device are simplified as well as the size thereof 1s reduced in
comparison with the above explained conventional device,
because the movable contact 19A, the stationary contact
16A and the grounding conductor 17 are collected into one
place. Further, as explained above, when vacuum leakage
happens in the vacuum switch 11, dielectric property thereof
1s reduced and the stationary conductor 16 1s grounded via
an arc discharge, the grounding discharge current 1s detected
by a current transtormer 42 to cause to operate a protective
relay 42X which trips the operating mechanism 38 so as not
to operate the movable conductor 19, thereby, break-down
of the vacuum switch 11 1s prevented.

The movable conductor 19 and the operating mechanism
38 are coupled by inserting a pin [38] 38B provided at the
end of the movable conductor 19 into an insertion hole
provided at a U shaped metal member 38 A of the operating
mechanism 38, the U shaped metal member 38A 1s secured
at one end of an insulator operating rod 38C and the other
end of msulator operating rod 38C 1s coupled with an
operating lever 38D which 1s secured to a rotatable shaft
38E, of which operating levels of respective phases are
secured. These mechanical structures of the operating
mechanism 38 are well known 1n the art, therefore detailed
explanation thereof 1s omitted.

Since a bearing 38F for the rotatable shaft 38E 1s formed
by molding together with the stationary insulator plate 4A as
illustrated in FIGS. § and 7, the sealing structure 1s achieved
only by one O ring disposed 1n a recessed portion I8G
provided along the inner wall face of the bearing 38F.
Contrary, in the conventional art, the bearing 38F was not
integrally molded with the stationary msulator plate, two O
rings are necessary at the bearing which complexes the
structure and requires more time for the assembly 1n com-
parison with the present embodiment.

First ends of the connecting conductors 37 are connected
to a supporting plate 40 which 1s mtegrally secured to the
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stationary 1nsulator plate 4A and the other ends of the
connecting conductors 37 are connected to a load side
conductor 41. The current transformer 42 and a capacitor 43
which are mtegrally molded within the main body insulator
plate 4B are coupled to the load side conductor 41. When the
current transtormer 42 detects such as a fault current and a
cgrounding current caused by abnormal vacuum condition in
the vacuum switch 11 both flowing through the load side
conductor 41, the protective relay 42X 1s operated to activate
the trip mechanism in the operating mechanism 38, thereby,
the operating mechanism 38 is released and the movable
conductor 19 1s rotated downward to separate the movable
contact 19A from the stationary contact 16A and to complete
the mterruption. Further, the capacitor 43 divides the voltage
of the main circuit, fetches the voltage and phase of the main
circuit and determines electric power flow condition and the
direction of [grouning] grounding fault at a detecting unit
(not shown). According to the present embodiment, when an
abnormal vacuum condition happens 1n the vacuum switch
11, the dielectric property 1n the vacuum switch 11 reduces
and the vacuum switch 11 1s grounded via an arc discharge
which 1s detected by the protective relay 42X and 1s coun-

termeasured thereby. Such was not easily performed by the
conventional art.

Further, the load side conductor 41 1n the main body
insulator plate 4B 1s configurated in a L shaped current
carrying conductor and includes a vertical conductor portion
41A extending 1n parallel with the axis of the vacuum switch
11 and a bent conductor portion 41B extending toward the
side of the contacting point between the movable contact
19A and the stationary contact 16 A, and the bent conductor
portion 41B 1s connected at the end thereof to a cable head

45 and to a load side cable 43.

In the cable head 45, the end of the load side cable 43 1s

clamped to the threaded end face of the bent conductor
portion 41B by a fastening nut 49, and when an adjusting
screw head 47 supported by an insulator holding portion 46
1s rotated, the insulator holding portion 46 1s correspond-
ingly pressed and expanded outwardly, and an insulator
rubber cover 50 surrounding the adjusting screw 47, the
fastening nut 49 and the end of the load side cable 43 1s also
pressed, thereby the insulator holding portion 46 and the
insulator rubber cover 50 are closely contacted with each
other to eliminate gaps therebetween so that water does not
invade 1nto the mside thereof and the dielectric breakdown
strength at the cable head 45 1s significantly improved.
However, such structure 1s also well known in the art,
therefore, further detailed explanation thereof 1s omitted.

Now, electromagnetic forces caused by the current flow-
ing from the bus side conductor 23A to the load side cable
43 1n the insulated type switching device according to the
present embodiment acts outwardly on all of L shaped
conductors 1n the current passage. In the present embodi-
ment the electromagnetic forces F acts on the movable
conductor 19 as 1llustrated 1n FIG. 12. The electromagnetic
force F acting on the movable conductor 19 1s determined by
subtracting a electromagnetic force F1 generated by addition
of the bent conductor portion 41B which constitutes an
inverted C shaped current passage together with the movable
conductor 19 and the vertical conductor portion 41A from
the outwardly directing electromagnetic force commonly
ogenerated at around the L shaped conductor constituted, in
this 1nstance, by stationary conductor 16 and the movable
conductor 19.

[Conventionary] Conventionally, the operating mecha-
nism 38 is required to maintain the making condition and to
continue current conduction even if a large outwardly direct-
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ing electromagnetic force 1s caused on the movable conduc-
tor such as by a short circuiting current flow therethrough,
therefore, the conventional operating mechanism 1s required
to exert a large contacting force for contacting the movable
contact onto the stationary contact which causes to increase
the size thereof.

In the present embodiment, a part of the outwardly
directing electromagnetic force acting on the movable con-
ductor 19 1s canceled by the electromagnetic force F, which

1s generated by the addition of the bent conductor portion
41B and 1s directed to opposite direction to the outwardly
direct electromagnetic force around the L shaped conductor,
therefore, the required actuating force for the operating
mechanism 38 1s reduced and the operating mechanism 38
1s only required to exert a minimum contacting force allow-
ing a normal current conduction on the stationary conductor
16 and the grounding conductor 17 via the movable con-
ductor 19, thereby the actuating force required for the
operating mechanism 38 1s greatly reduced and the size and
welght of the operating mechanism 38 according to the
present embodiment are also reduced 1n comparison with
those of the conventional operating mechanism.

Now, the length of the inverted bent portion 41B 1s
discussed. When assuming that the length of the movable
conductor 19 in horizontal direction from the pivotal main
axial shaft 35 to the contacting position between the mov-
able contact 19A and the stationary contact 16 A1s as L, and
the length of the inverted bent portion 41B 1n horizontal
direction from the pivotal main axial shaft 35 to the con-
necting point with the end terminal of load side cable 43 is
as L., and further assuming that L,=L,, the electromagnetic
force acting outwardly at the movable contact 19A and the
clectromagnetic force acting 1n an opposite direction at the
movable contact 19A caused by adding the inverting bent
portion 41B balance each other so that the operating mecha-
nism 38 1s only required to apply an operating force which
causes the movable contact 19A a predetermined contacting
pressure on the stationary contact 16A, thereby the required
operating force of the operating mechanism 38 1s reduced. In
other words, the required operating force of the operating
mechanism 38 can be varied by adjusting the length L, of
the inverting bent portion 41B which causes to generate the
clectromagnetic forces acting in opposite direction to the
outwardly directing electromagnetic force at the contact

point between the movable contact 19A and the stationary
contact 16A.

Further, the 1nsulated type switching device according to
the present embodiment can be used as a switching device
having a single function such as a circuit breaker 1n which
the movable conductor 19 is separated from the stationary
conductor 16 up to the interrupting position Y,, a discon-
necting switch in which the movable conductor 19 1s sepa-
rated from the stationary conductor 16 up to the disconnect-
ing position Y; and a grounding switch in which the
movable conductor 19 1s permitted to contact to the ground-
ing conductor 17. Further, the vacuum switch 11 can be used
without disposing in the insulating gas filled container 1.

In a vacuum switch 11 as shown 1n FIG. 13, the movable
contact 19A 1s disposed so as to perform a switching
operation with the stationary contact 16A of the stationary
conductor 16 through the rotation of the movable conductor
19 carrying the movable contact 19A around the pivotal
main axial shaft thereof. Both contacts 16A and 19A are
provided respectively with a spiral shaped groove for guid-
ing an arc generated thereon. Since, the stationary conductor
16 and the movable conductor 19 are arranged 1n a L shape
as a whole and current flows through the L shaped current
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passage, a large electromagnetic field 1s generated around
the both conductors 16 and 19 during when a fault current
flows therethrough, therefore, an arc A generated between
the movable contact 19A and the stationary contact 16A 1s
forced to blow-out from the electrode faces of both contacts
16A and 19A by the electromagnetic force H induced by the
current flowing through the conductors arranged in a L shape
and the arcing current 1 therebetween.

On the other hand, 1n the present embodiment, when the
movable conductor 19 1s separated from the stationary
conductor 16 to perform a circuit breaking operation, the
movable contact 19 1s rotated around the pivotal main axial
shaft, therefore, the separating distance between the station-
ary contact electrode 16A and the movable contact electrode
19A at the outer circumference thereof 1s larger than that
between the stationary contact electrode 16A and the mov-
able contact electrode 19A at the 1nner circumierence
thereof, thereby the arc A generated therebetween tends to
move toward the inner circumierence where the arc resis-
tance thereof can be reduced. Namely, an opposite force acts
on the arc A which forces the arc A toward the inner
circumference of the contact electrodes with respect to the
clectromagnetic force H which tends to blow-out the arc A
from the contact electrodes, thereby the arc A i1s hardly
blown-out from the contact electrodes and a possible dam-
aging of the vacuum switch 11 by impinging the arc A to the
wall of the vacuum vessel which improves the current
interrupting property of the vacuum switch 11. In particular,
when a leading conductor 16X connected to the stationary
conductor 16 and arranged 1n perpendicular thereto 1s pro-
vided and the movable conductor 19 1s correspondingly
arranged 1n parallel with the leading conductor 16X, a large
clectromagnetic force H 1s generated which forces the arc A
to blow-out from the both contact electrode surfaces, there-
fore through the use of the electrode shaped contacts accord-
ing to FIG. 13 embodiment, the blow-out of the arc A from
the both contact electrode surfaces 1s effectively prevented
while enjoying the advantage obtained by adding the 1nvert-
ing bent portion 41B.

FIG. 14 shows another vacuum switch having a modified
arc extinguishing arrangement 102 in which when the mov-
able conductor 19 1s rotated 1n the counter clockwise direc-
fion around the pivotal main axial shaft 35 and 1s moved to
a position corresponding to an arc horn 101, the movable
conductor 19 takes an interrupting position, and during the
movement of the movable conductor 19 toward the inter-
rupting position, an arc A1s generated between the stationary
contact 16A and the movable contact 19A, the arc A 1s
shifted between a pair of arc horns 100 and 101 which are
nearest from the tops of the movable contacts 19A, bridges
the arc horns 100 and 101 received in the arc extinguishing
arrangement 102 disposed 1n the arc blow-out direction and
1s prolonged 1n a portion 103 made of ceramic insulating
material or zirconia ceramic material having a plurality of
projections and recesses of the arc extinguishing arrange-
ment 102 and 1s extinguished. Accordingly, the arc A 1s
interrupted at the moment when current reaches to zero point
so that the conventional current chopping i1s prevented in
which the arc 1s suddenly interrupted before reaching to a
current zero point, thereby the counter measure for prevent-
ing an over voltage caused by the conventional current
chopping 1s unnecessitated.

FIG. 15 1s a modification of FIG. 14 embodiment wherein
the grounding conductor 17 1s eliminated and 11X 1s a
ceramic 1nsulator body having uneven surface and 19D 1s a
movable arcing conductor.

As will be understood from the above explanation,
according to the present invention, the following advantages
are obtained.
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(1) In response to the rotation of the movable conductor
19 the movable contact 19A uninterruptedly takes four
positions, 1n that, closing position, breaking position, dis-
connecting position and grounding position and causes the
movable contact 19A to perform switching operations with
the stationary contact 19A and the grounding conductor 17,
thereby the operation and handling thereof 1s facilitated as
well as since the movable contact 19A, the stationary contact
16A are collected 1n one place, the number of constituent
parts and the size thereof are reduced in comparison with the
conventional device.

(2) With the provision of the inverted bent portion 41B in
the load side conductor, a part of the electromagnetic force
acting to separate the movable contact 19A from the sta-
tionary contact 16A 1s canceled out, thereby the operating
mechanism 38 1s only required to provide an operating force
to exert a predetermined contacting pressure onto the sta-
tionary contact 16A via the movable contact 19A, thereby
the size of the operating mechanism 38 according to the
present 1nvention 1s significantly reduced in comparison
with the conventional operating mechanism. Accordingly,
the size of the insulated type switching device according to
the present invention 1s likely reduced.

(3) The movable conductor 19 having the contact elec-
trode 19A 1s designed to rotate around the pivotal main axial
shaft with respect to the stationary conductor 16 having the
contact electrode 16A, an arc generated between the mov-
able and stationary contact electrodes 19A and 16 A 1s forced
to move from the outer circumierence of the electrode faces
to the 1mner circumference of the electrode faces, a possible
impinging of the arc A to the wall of the vacuum vessel 1s
prevented, thereby the current interrupting performance of
the vacuum switch 1s 1improved. In particular, 1n a vacuum
switch 1n which the leading conductor 16X is arranged
perpendicular to the stationary conductor 16 and the mov-
able conductor 19 1s arranged 1n parallel with the leading
conductor 16X, the possible impinging of the arc A to the
wall of the vacuum vessel 1s effectively prevented.

(4) The vacuum switch according to the present invention
1s provided with an arc extinguishing arrangement, therefore
the current interrupting performance of the vacuum switch
according to the present invention 1s significantly improved
in comparison with the conventional vacuum switch with no
such arc extinguishing arrangement, thereby the size of the
insulated type switching device according to the present
invention 1s correspondingly reduced.

(5) When arranging a plurality of the vacuum switches
according to the present invention for a plurality of phases,
wherein each vacuum switch comprises a stationary con-
ductor and a grounding conductor which are disposed 1n an
opposing relation 1n a vacuum vessel and a movable con-
ductor disposed 1n the vacuum vessel between the stationary
conductor and the grounding conductor so as to permit
rotation thereof around a pivotal shaft therefor to perform
the opening and closing operations thereof with respect to
the stationary conductor and the grounding conductor and
onc end of the movable conductor 1s extended out of the
vacuum vessel, the plurality of the vacuum switches are
arranged 1n parallel so that the respective projecting mov-
able conductors align 1n parallel at the same side, thereby the
space between the adjacent vacuum switches 1s reduced
which also reduces installation area of the insulated type
switching device according to the present invention.

We claim:

1. An msulated type switching device comprising:

a stationary conductor (16) and a grounding conductor
(17) which are disposed in an opposing relation in a
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vacuum vessel (12) and a movable conductor (19)
disposed in said vacuum vessel (12) between said
stationary conductor (16) and said grounding conductor
(17) so as to permit rotation thereof around a pivotal
shaft (35) therefor to perform opening and closing
operations thereof with respect to said stationary con-
ductor (16) and said grounding conductor (17) and one
end of said movable conductor (19) is extended out of
said vacuum vessel (12), wherein said movable con-
ductor (19) takes four positions of closing position Y,
opening position Y,, disconnecting position Y, and
grounding position Y, uninterruptedly during the
movement thereof from said stationary conductor (16)
to said grounding conductor (17).

2. An 1nsulated type switching device according to claim
1, characterized in that, said movable conductor (19) takes
three positions of closing position Y, opening position Y,
and grounding position Y, uninterruptedly during the move-
ment thereof from said stationary conductor (16) to said
grounding conductor (17).

3. An 1nsulated type switching device comprising;:

a [station] stationary conductor (16) and a grounding
conductor (17) which are disposed in an opposing
relation in a vacuum vessel (12) and a movable con-
ductor (19) disposed in said vacuum vessel (12)
between said stationary conductor (16) and said
grounding conductor (17) so as to permit rotation
thereof around a pivotal shaft (35) therefor to perform
opening and closing operations thereof with respect to
said stationary conductor (16) and said grounding con-
ductor (17) and one end of said movable conductor (19)
is extended out of said vacuum vessel (12), wherein
said movable conductor (19) takes either four positions
of closing position Y,, opening position Y,, discon-
necting position Y ; and grounding position Y, or takes
three positions of closing position Y, opening position
Y,, and grounding position Y, uninterruptedly during,
the movement thereof from said stationary conductor
(16) to said grounding conductor (17), and further an
arc extinguishing arrangement (18) which extinguishes
an arc (A) generated between said stationary conductor
(16) and said movable conductor (19) 1s provided on at
least one side of said stationary conductor (16) and said
movable conductor (19), said arc extinguishing
arrangement (18) including a coil electrode (18E)
which generates a magnetic field in a vertical direction
and a main electrode (18F) which is disposed in facing
relation with respect to said coil electrode (18E) and is
designed to touch with the arc (A).

4. An 1msulated type switching device according to claim
3, wherein said arc extinguishing arrangement (18) further
includes metal attachment member (18B) which is inserted
into an attachment groove (18A) formed by cutting into said
stationary conductor (16) from one side thereof, a screw
(18C) which 1s provided at an opposite side of said station-
ary conductor (16) so as to fasten and screw said metal
attachement member (18B) to said stationary conductor
(16), an inclined portion of said coil electrode (18E) which
is secured to said attachment metal member (18B) so that the
face of said coil electrode (18E) is directed toward the
rotating direction of said movable conductor (19) from said
stationary conductor (16), through-holes provided for both
said coil electrode (18E) and said main electrode (18F) at the
center thereof, grooves extending from the outer peripheries
of both said coil electrode (18E) and said main electrode
(18F) and a connecting portion (18H) connecting said coil
electrode (18E) with said main electrode (18F) along said
grooves.
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5. An 1nsulated type switching device comprising:
a stationary conductor (16) and a grounding conductor

(17) which are disposed in an opposing relation in a
vacuum vessel (12) and a movable conductor (19)
disposed 1n said vacuum (12) between said stationary

conductor (16) and said grounding conductor (17) so as
to permit rotation thereof around a pivotal shaft (35)
therefor to perform opening and closing operations
thereof with respect to said stationary conductor (16)
and said grounding conductor (17) and one end of said
movable conductor (19) is extended out of said vacuum
vessel 12, wherein said movable conductor (19) takes
either four positions of closing position Y,, opening
position Y,, disconnecting position Y, and grounding
position Y, or takes three positions of closing position
Y,, opening position Y,, and grounding position Y,
uninterruptedly during the movement thereof from said
stationary conductor (16) to said grounding conductor
(17), and further an arc extinguishing arrangement
(102) which extinguishes an arc (A) generated between
said stationary conductor (16) and said movable con-
ductor (19) 1s provided at least at one side of said
stationary conductor (16) and said movable conductor
(19), said arc extinguishing arrangement (102) includ-
ing a portion having projections and recesses (103) in
said vacuum vessel (12) at the opposite side from the
side where the one end of said movable conductor (19)
is extended out from said vacuum vessel (12) and a pair
of arc horns (100) and (101) provided at both end
portions of said portions having projections and

recesses (103).

6. An 1msulated type switching device comprising:
a stationary conductor (16) and a grounding conductor

(17) which are disposed in an opposing relation in a
vacuum vessel (12) and a movable conductor (19)
disposed in said vacuum wvessel (12) between said
stationary conductor (16) and said grounding conductor
(17) so as to permit rotation thereof around a pivotal
shaft (35) therefor to perform opening and closing
operations thereof with respect to said stationary con-
ductor (16) and said grounding conductor (17) and one
end of said movable conductor (19) is extended out of
said vacuum vessel (12), wherein said movable con-
ductor (19) takes either four positions of closing posi-
tion Y, opening position Y ,, disconnecting position Y 4
and grounding position Y, or takes three positions of
closing position Y,, opening position Y,, and ground-
ing position Y, uninterruptedly during the movement
thereof from said stationary conductor (16) to said
grounding conductor (17), and further an arc extin-
guishing arrangement (18) which extinguishes an arc
(A) generated between said stationary conductor (16)
and said movable conductor (19) is provided at least at
one side of said stationary conductor (16) and said
movable conductor (19), said arc extinguishing
arrangement (18) including a stationary contact elec-
trode (16) with an arc guiding groove (18S) carried by
said stationary conductor (16) and a movable contact
clectrode (19A) with an arc guiding groove (18S)
carried by said movable conductor (19), whereby when
said movable conductor (19) is separated from said
stationary conductor (16) through rotation of said mov-
able conductor (19) around said pivotal shaft (35), the
separating distance between said stationary contact
electrode (16A) and the movable contact electrode
(19A) at an outer circumference thereof exceeds that
between said stationary contact electrode (16A) and the
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movable contact electrode (19A) [at the outer circum-
ference thereof exceeds that between said stationary
contact electrode (16A) and said movable electrode
(19A)] at the inner circumference thereof and the arc
[the] at the outer circumference on said stationary and

movable contact electrodes (16A) and (19A) 1s forced
toward the 1nner circumference thereof.
7. An 1nsulated type switching device comprising:

a stationary conductor (16) which is disposed in a vacuum
vessel (12) and a movable conductor (19) disposed in
said vacuum vessel (12) so as to permit rotation thereof
around a pivotal shaft (35) therefor to perform opening
and closing operations thereof with respect to said
stationary conductor (16) and one end of said movable
conductor (19) is extended out of said vacuum vessel
(12), wherein an opposing electromagnetic force gen-
erating means (41B) 1s provided on at least one side of
said stationary conductor (16) and said movable con-
ductor (19) which cancels out an electromagnetic force
generated at said movable conductor (19).

8. An 1msulated type switching device according to claim
7, wherein said opposing electromagnetic force generating
means (41B) is an electromagnetic force adjusting conductor
provided in a load side conductor (41A) connected to said
movable conductor (19) and extended in the same direction
as that of said movable conductor (19).

9. An 1nsulated type switching device comprising:

a stationary conductor (16) which is disposed in a vacuum
vessel (12) and a movable conductor (19) disposed in
said vacuum vessel (12) to perform [the] opening and
closing operations thereof with respect to said station-
ary conductor (16) wherein [said] an opposing electro-
magnetic force generating means (41B) is an electro-
magnetic force adjusting means provided 1n a load side
conductor (41A) connected to said movable conductor
(19) and cancels out an electromagnetic force generated
at said movable conductor (19), and further an arc
extinguishing arrangement (18) which extinguishes an
arc (A) generated between said stationary conductor
(16) and said movable conductor (18) 1s provided on at
least one side of said stationary conductor (19) and said
movable conductor (19), said arc extinguishing
arrangement (18) including a stationary contact elec-
trode (16A) with an arc guiding groove (18S) carried
by said stationary conductor (16) and a movable con-
tact electrode (19A) with an arc guiding groove (18S)
carried by said movable conductor (19), whereby when
said movable conductor (19) is separated from said
stationary conductor (16) through rotation of said mov-
able conductor (19) around said pivotal shaft (35), the
separating distance between said stationary contact
clectrode (16A) and the movable contact electrode
(19A) at [the] an outer circumference thercof exceeds
that between said stationary contact electrode (16A)
and said movable contact electrode (19A) at [the] an
inner circumference thereof and the arc at the outer
circumference on said stationary and movable contact
clectrodes (16A) and (19A) is forced toward the inner
circumference thereof.

10. An msulated type switching device comprising a
plurality of vacuum switches each including a stationary
conductor (16) and a grounding conductor (17) which are
disposed in an opposing relation to a vacuum vessel (12) and
a movable conductor (19) disposed in said vacuum vessel
(12) between said stationary conductor (16) and said
grounding conductor (17) so as to permit rotation thereof
around a pivotal shaft (35) therefor to perform opening and
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closing operations thereof with respect to said stationary
conductor (16) and said grounding conductor (17) and one
end of said movable conductor (19) i1s extended out of said
vacuum vessel (12), wherein said plurality of the vacuum
switches are arranged in parallel so that said outwardly
extending movable conductors (19) are aligned in parallel at
the same side of the respective vacuum switches.

11. An insulated type switching device comprising a
stationary conductor (16) and a grounding conductor (17),
first ends of which are disposed 1in an opposing relation 1n a
vacuum vessel (12), the other ends of which are extended
out of said vacuum vessel (12), and a movable conductor
(19) disposed in said vacuum vessel (12) between said
stationary conductor (16) and said grounding conductor (17)
so as to permit rotation thereof around a pivotal shaft (35)
therefor to perform the opening and closing operations
thereof with respect to said stationary conductor (16) and
said grounding conductor (17) and one end of said movable
conductor (19) 1s extended out of said vacuum vessel (12),
wherein the other end of said grounding conductor (17) is
bent 1n an opposite direction from said movable conductor
(19) to form an external grounding terminal (32).

12. An insulated type switching device comprising:

a stationary conductor and a grounding conductor which
are disposed in an operational relation in a vacuum
vessel and a movable conductor disposed in said
vacuum vessel between said stationary conductor and
said grounding conductor so as to permilt movement
thereof around a pivotal shaft therefor to perform
opening and closing operations thereof with respect to
said stationary conductor and said grounding
conductor, and one end of said movable conductor is
extended out of said vacuum vessel, wherein said
movable conductor takes four positions of closing
position Y., opening position Y,, disconnecting posi-
tion Y, and grounding position Y, during the movement
thereof from said stationary conductor to said ground-
ing conductor.

13. An insulated type switching device comprising:

a stationary conductor and a grounding conductor, which
are disposed in an operational relation in a vacuum
vessel and a movable conductor disposed in said
vacuum vessel between said stationary conductor and
said grounding conductor so as to permit movemeni
thereof around a pivotal shaft to perform opening and
closing operations thereof with respect to said station-
ary conductor and said grounding conductor, and one
end of said movable conductor being extended out of
said vacuum vessel, wherein said movable conductor
lakes three positions of closing position Y,, opening
position Y,, and grounding position Y, during the
movement thereof from said stationary conductor to
said grounding conducior:

14. An insulated type switching device, comprising:

a stationary conductor and a grounding conductor which
are disposed in an opposing relation in a vacuum vessel
and a movable conductor disposed in said vacuum
vessel between said stationary conductor and said
grounding conductor so as to permit movement thereof
around a pivotal shaft therefor to perform opening and
closing operations thereof with respect to said station-
ary conductor and said grounding conductor and one
end of said movable conductor is extended out of said
vacuum vessel, wherein said movable conductor takes
either four positions of closing position Y,, opening
position Y,, disconnecting position Y, and grounding
position Y, or takes three positions of closing position
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Y., opening position Y, and grounding position Y,
during the movement thereof from said stationary con-
ductor to said grounding conductor, and further an arc
extinguishing arrangement which extinguishes an arc
(A) generated between said stationary conductor and
said movable conductor is provided on at least one side
of said stationary conductor and said movable
conductor, said arc extinguishing arrangement includ-
ing a coil electrode which generates a magnetic field in
a vertical direction and a main electrode which is
disposed in facing relation with respect to said coil
electrode and is designed to touch with the arc (A).
15. An insulated type switching device according to claim
14, wherein said arc extinguishing arrangement further
includes metal attachment member which s inserted into an
attachment groove formed by cutting into said stationary
conductor from one side thereof, a screw which is provided
at an opposite side of said stationary conductor so as to
fasten and screw said metal attachment ember to said
stationary conductor, an included portion of said coil elec-
trode which is secured to said attachment metal member so
that the face of said coil electrode is directed toward the
rotating direction of said movable conductor from said
stattonary conductor, through-holes provided for both said
cotl electrode and said main electrode at the center thereo],
grooves extending from the outer peripheries of both said
cotl electrode and said main electrode and a connecting
portion connecting said coil electrode with said main elec-
trode along said grooves.
16. An nsulated type switching device comprising.

a stattonary conductor and a grounding conductor which
are disposed in an opposing relation in a vacuum vessel
and a movable conductor disposed in said vacuum
vessel between said stationary conductor and said
grounding conductor so as to permit movement thereof
around a pivotal shaft therefor to perform opening and
closing operations thereof with respect to said station-
ary conductor and said grounding conductor, and one
end of said movable conductor is extended out of said
vacuum vessel, wherein said movable conductor takes
etther four positions of closing position Y,, opening
position Y., disconnecting position Y, and grounding
position Y, or takes three positions of closing position
Y,, opening position Y, and grounding position Y,
during the movement thereof from said stationary con-
ductor to said grounding conductor, and further an arc
extinguishing arrangement which extinguishes an arc
(A) generated between said stationary conductor and
said movable conductor is provided at least at one side
of said stationary conductor and said movable
conductor, said arc extinguishing arrangement includ-
Ing a portion having projections and recesses in satd
vacuum vessel at the oppostte side from the side where
the one end of said movable conductor is extended out
from said vacuum vessel and a pair of arc horns and
provided at both end portions of said portion having
projections and recesses.

17. An nsulated type switching device comprising:

a stationary conductor and a grounding conductor which
are disposed in an opposing relation in a vacuum vessel
and a movable conductor disposed in said vacuum
vessel between said stationary conductor and said
grounding conductor so as to permit movement thereof
around a pivotal shaft therefor to perform opening and
closing operations thereof with respect to said station-
ary conductor and said grounding conductor and one
end of said movable conductor is extended out of said
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vacuum vessel, wherein said movable conductor takes
either four positions of closing position Y,, opening
position Y,, disconnecting position Y, and grounding
position Y, or takes three positions of closing position
Y., opening position Y,, and grounding position Y,
during the movement thereof from said stationary con-
ductor to said grounding conductor, and further an arc
extinguishing arrangement which extinguishes an arc
(A) generated between said stationary conductor and
said movable conductor ts provided at least at one side
of said stationary conductor and said movable
conductor, said arc extinguishing arrangement includ-
ing a stationary contact electrode with an arc guiding
groove carried by said stationary conductor and a
movable contact electrode with an arc guiding groove
carried by said movable conducitor, whereby when said
movable conductor is separated from said stationary
conductor through rotation of said movable conductor
around said pivotal shaft, the separating distance
between said stationary contact electrode and the mov-
able contact electrode at an outer circumjerence
thereof exceeds that between said stationary contact
electrode and the movable contact electrode at the
inner circumference thereof and the arc at the outer
circumference on said stationary and movable contact
electrodes is forced toward the inner circumference
thereof.
18. An insulated type switching device comprising:

a stationary conductor which is disposed in a vacuum
vessel and a movable conductor disposed in said
vacuum vessel so as to permit movement thereof around
a pivotal shaft therefor to perform opening and closing
operations thereof with respect to said stationary con-
ductor and one end of said movable conductor is
extended out of said vacuum vessel, wherein an oppos-
ing electromagnetic force generating means is provided
on at least one side of said stationary conductor and
said movable conductor which cancels out an electro-
magnetic force generated at said movable conductor.

19. An insulated type switching device according to claim

18, wherein said opposing electromagnetic force generating
means 1s an electromagnetic force adjusting conductor
provided in a load side conductor connected to said movable
conductor and extended in the same direction as that of said
movable conductor.

20. An insulated type switching device comprising:

a stationary conductor which is disposed in a vacuum
vessel and a movable conductor disposed in said
vacuum vessel to perform opening and closing opera-
lions thereof with respect to said stationary conductor
wherein an opposing electromagnetic force generating
means 1s an electromagnetic force adjusting means
provided in a load side conductor connected to said
movable conductor and cancels out an electromagneftic
force generated at said movable conductor, and further
an arc extinguishing arrangement which extinguishes
an arc (A) generated between said stationary conduc-
tor and said movable conductor is provided on at least
one side of said stationary conductor and said movable
conductor, said arc extinguishing arrangement includ-
ing a stationary contact electrode with an arc guiding
groove carried by said stationary conductor and a
movable contact electrode with an arc guiding groove
carried by said movable conductor, whereby when said
movable conductor is separated from said stationary
conductor through movement of said movable conduc-
tor around said pivotal shaft, the separating distance
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between said stationary contact electrode and the mov-
able contact electrode at an outer circumference
thereof exceeds that between said stationary contact
electrode and said movable contact electrode at an
inner circumference thereof and the arc at the outer
ctrcumference on said stationary and movable contact
electrodes is forced toward the inner circumjference
thereof.

21. An insulated type switching device comprising a
plurality of vacuum switches each ncluding a stationary
conductor and a grounding conductor which are disposed in
an operational relation in a vacuum vessel and a movable
conductor disposed in said vacuum vessel between said
stationary conductor and said grounding conductor so as o
permit movement thereof around a pivotal shaft therefor to
perform opening and closing operations thereof with respect
to said stationary conductor and said grounding conducitor

and one end of said movable conductor is extended out of
said vacuum vessel, wherein said plurality of the vacuum
swiiches are arranged in parallel so that said outwardly
extending movable conductors are aligned in parallel at the
same side of the respective vacuum switches.

22. An insulated type switching device comprising a
stationary conductor and a grounding conductor, first ends
of which are disposed in an operational relation in a vacuum
vessel, the other ends of which are extended out of said
vacuum vessel, and a movable conductor disposed in said
vacuum vessel between said stationary conductor and said
grounding conductor so as to permit movement thereof
around a pivotal shaft therefor to perform the opening and
closing operations thereof with respect to said stationary
conductor and said grounding conductor and one end of
said movable conductor is extended out of said vacuum
vessel, wherein the other end of said grounding conductor is
bent in an opposite direction from said movable conductor
o form an external grounding terminal.

23. An nsulated type switching device comprising:

a vacuum vessel;
a stationary conductor, disposed in the vacuum vessel,;

a grounding conductor, disposed in the vacuum vessel;
and

a movable conductor, disposed in the vacuum vessel, one
end of which moves between the stationary conductor
and the grounding conductor, when an operafing
mechanism coupled to the other end of the movable
conductor operates the movable conductor;

wherein the operating mechanism is designed to move the
movable conductor so as to take at least three of four
positions Y., Y., Y, and Y, between the stationary conductor
and the grounding conductor, wherein Y, is a position
making contact between the stationary conductor and the
one end of the movable conductor, Y, 1s a position making
a separation between the stationary conductor and the one
end of the movable conductor thereby to extinguish an arc
generated between the stationary conductor and the mov-
able conductor, Y, is a position making a disconnection
between the stationary conductor and the movable conduc-
tor thereby to maintain a dieleciric distance therebeitween,
and Y, is a position making contact between the one end of
the movable conductor and the grounding conductor.

24. A vacuum switching device comprising:

a vacuum vessel;
a stationary conductor, disposed in the vacuum vessel,;

a grounding conductor, disposed in the vacuum vessel;
and

a movable conductor, disposed in the vacuum vessel, one
end of which moves between the stationary conducitor
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and the grounding conductor, when an operafing
mechanism coupled to the other end of the movable
conductor operates the movable conductor, the other
end of the movable conductor being extended outside of
the vacuum vessel;
wherein the operating mechanism is designed to move the
movable conductor so as to take at least three of four
posttions Y, Y,, Y, and Y, between the conductors, where Y
IS a position making contact between the stationary conduc-
for and the one end of the movable conductor, Y, is a
position making a separation between the stationary con-
ductor and the one end of the movable conductor, Y, is a
position making a disconnection between the stationary
conductor and the movable conductor thereby to maintain a
dielectric distance therebetween, and Y, 1s a position mak-
ing contact between the one end of the movable conductor
and the grounding conducior.
25. An insulated type switching device comprising.:
an insulation container confining an insulating gas
therein, and a vacuum vessel wherein a stationary
conductor; a grounding conductor; and a movable
conductor, one end of which moves between the sta-
lionary conductor and the grounding conductor when
an operating mechanism coupled to the other end of the
movable conductor operates the movable conductor,
are disposed,;
and wherein the operating mechanism moves the movable
conductor so as to take at least three of four positions
Y., Y, Y;and Y, between the stationary conductor and
the grounding conductor, wherein Y, 1s a position
making contact between the stationary conductor and
the one end of the movable conductor, Y., is a position
making a separation between the stationary conductor
and the one end of the movable conductor thereby to
extinguish an arc generated between the conductors, Y,
Is a position making a disconnection between the
stationary conductor and the movable conductor
thereby to maintain a dielectric distance therebetween,
and Y, 1s a position making contact between the one
end of the movable conductor and the grounding con-
ductor:
20. A switching device, which comprises:

an insulation container confining an insulation gas
therein for recetving a plurality of switching devices,
each comprising a vacuum vessel wherein a stationary
conductor; a grounding conductor; and a movable
conductor, one end of which moves between the sta-
lionary conductor and the grounding conductor, when
an operating mechanism coupled to the other end of the
movable conductor operates the movable conducior,
are disposed,;

and wherein the operating mechanism moves the movable
conductor so as to take four positions Y., Y,, Y. and Y,
between the stationary conductor and the grounding
conductor, wherein Y, makes contact between the sta-
lionary conductor and the one end of the movable
conductor, Y, makes a separation between the station-
ary conductor and the one end of the movable conduc-
tor thereby to extinguish an arc generated between the
stationary conductor and the movable conductor, Y,
makes a disconnection between the stationary condic-
tor and the movable conductor thereby to mainiain a
dielectric distance therebetween, and Y, makes contact
between the one end of the movable conductor and the
grounding conducior:

27. An insulated type switching device, which comprises.

an insulation container confining an insulation gas
therein; and a plurality of switching devices received in
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the insulation container, each comprising a vacuum
vessel wherein a stationary conductor; a grounding
conductor; and a movable conductor, one end of which
moves between the stationary conductor and the
grounding conductor, when an operating mechanism
coupled to the other end of the movable conducior
operates the movable conducior, are disposed; and
wherein the operating mechanism is designed to actuate the
movable conductor so as to take four positions Y., Y., Y, and
Y, between the stationary conductor and the grounding
conductor, wherein Y, makes contact between the stationary
conductor and the one end of the movable conductor, Y,
makes a separation between the stationary conductor and
the one end of the movable conductors, Y, makes a discon-
nection between the stationary conductor and the movable
conductor thereby to maintain a dielecitric distance
therebetween, and Y, makes contact between the one end of
the movable conductor and the grounding conductor.
28. An nsulated type switching device comprising:

a vacuum vessel;
a stationary conductor disposed in the vacuum vessel;
a grounding conductor, disposed in the vacuum vessel;

a movable conductor, disposed in the vacuum vessel, one
end of which moves between the stationary conducior
and the grounding conductor, when an operating
mechanism coupled to the other end of the movable
conductor operates the movable conductor; and

wherein the operating mechanism is designed to actuate the
other end of the movable conducitor so as to take at least
three positions Y, Y., and Y, between the conductors, where
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Y., makes contact between the stationary conductor and the
one end of the movable conductor, Y, makes a separation
between the stationary conductor and the one end of the
movable conductor thereby to extinguish an arc generated
between the stationary conductor and the movable
conductor, and Y, makes contact between the one end of the
movable conductor and the grounding conductor.

29. An insulated type switching device, which comprises.:

an insulation container confining an insulating gas
therein; and a plurality of switching devices received in
the insulation container, each comprising a vacuum
vessel wherein a stationary conductor; a grounding
conductor; and a movable conductor, one end of which
moves between the stationary conductor and the
grounding conductor, when an operating mechanism
coupled to the other end of the movable conductor
operates the movable conducior, are disposed; and

wherein the operating mechanism is designed to actuate
the movable conductor so as to take at least three
posttions Y,, Y,, and Y, between the stationary con-

ductor and the grounding conductor, wherein Y, makes
contact between the stationary conductor and the one
end of the movable conductor, Y., makes a separation
between the stationary conductor and the one end of
the movable conductor, and Y, makes contact between
the one end of the movable conductor and the ground-
ing conductor.
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