2264195 GAS | NSULATED SW TCHI NG DEVI CE BACKGROUND OF THE | NVENTI ON The
present invention relates to a switchgear or a swtching device of a

met al -encl osed type, and in particular to the configuration of the nmain
circuit. Fig. 14 and Fig. 15 show a conventional high-potential swtchfhg
devi ce di scl osed for exanple. in Japanese Patent Kokai Publication No.
H2-290111. As illustrated, a switching device 1 conprises main bu rs 2,
branch bus bars 3, switching units 4, branch conductorm%qagecti on
bushi ngs 6, and cabl e connectors 7. The nmain bus bars anch hus
bars 3, the switching units 4, and the branch conductors 5 are housed or
enclosed in a unit- enclosing box 8 The switching units 4 are each

conpri sed of disconnectors 40 and vacuumcircuit breakers 50. The
configuration will next be described. The main circuit conprises the main

bus bars 2 extendi ng throu§ASt RESUATED S¥IESHANC REVISES, and the branch bus +

bars 3 connected to the main bus bars 2, as well as to circuits each
conprising the switching units 4, the branch conductors 5, and the bushings

6. Fig. 14 asdcktRouNDd crhawesaonex@rmgne i n which four circuits are provided
and the switching units 4 are in four stages. For the purpose of mnaking
t he devi ce conpacTheiprdsent invention relates to a switchgear or a
switching device of a metal-enclosed type, and in particular
to the configuration of the main circuit.’
Fig. 14 and Fig. 15 show a conventional high-potential
switching device disclosed for example in Japanese Patent
Kokai Publication No. H2-290111.- As illustrated, a
switching device llcomprises main bus bars 2, branch bus
' bars 3, switching qnits 4, branch con@uqtors 5, cable
connection bushings 6, and cable connectors 7. The main bus
bars 2, the branch bus bars 3, the switChing units 4, and
the branch conductors 5 are housed or enclosed in a unit-
enclosing box 8. The switchiné unifs 4 are each comprised
of disconnectors 40 and vacuum circuit breakers 50.
The configuration will next be described. (_
The main circuit comprises the main bus bars 2
extending through the unit-enclosing boxes 8, and the branch
bus bars 3'connected to the main bus .bars 2, as well as to
circuits each comprising the switchihg units 4, the branch
conductors‘s, and the bushings 6.
Fig. 14 and Fig. 13 show an example in which four
circuits are provided and the switching units 4 are in four

stages. For the purpose of making the device compact, it is



a general practice to dispose the switching units in multiple stages.
Because in the. conventional switching device, a plurality of unit circuits
are configured in nultiple stages as descri bed above, a | arge space is
requivéd for dispositi:on and“wiring the branch bus bars 2 and branch
-conductors 5. Moreover, since the plurality of .circuit cables are connected
vi a bushings 6 and cabl e connectors 7 to the swtching units 4 and branch
conductors 5 oriented horizontally in the depth direction (right-Ileft
direction in Fig. 15) and arranged or juxtaposed -vertically, an additional
space is necessary for allowing the cables to bend. In addition, with the
mul ti ple stage arrangenent, different circuits are present together, so the
mai nt enance and exchange are difficult. Mreover, since switching units 4

whi ch are arrap %ﬁéﬂl %L' 1' St |GG j t her, the cost
. 1 bPide ¥ 39§ oéés E%EL Fx )

of production o%f e cgﬁ arner is hlgﬁ. RY ™ %hg Ni ON The

invention has heefipmdeth@egli m nate the above- described problens, and its

object is to reduce the length of the bus bars and reduce the space for

wiring, to facilit &esamsenienthe eoandntkertmngwitghiing cdethaer, Bhe cost of

the swit.ching device. A switchi devi ce accordi n o, the .invention

co ; 9 plurality of unit é¥%cu?ts-are configu ea in mulélp e stages

nprises 2

as described above, a large space is required for

disposition and wiring the branch bus bars 2 and branch

conductors 5. Moreover, since the plurality of circuit

cables are cqnnectéd via bushings 6 and cable connectors 7

to the switching:unitsl4 and branch:conductors 5 oriented

horizontally in the depth direction (right-left direction in

Fig. 15) and arfanged or juxtaposed vertically, an

additional space is necessary for -allowing the cables to

bend. In addition, with the multiple stage arrangement,

different circuits are present togéthef, so the maintenance

and exchange are'difficplt. Morebver, since switching units

4 which are arranged in multipleistages are all contained

L together, the cost of production of the container is high.

SUMMARY OF THE INVENTION o

The invention has been'made to eliminate the above-
described problems, and its object is to reduce the length
of the bus bars and reduce the space for wiring, to
facilitate maintenance and exchange, and to lower the cost-
of the switching-de%ice. |

A switching device according to fhe invention comprises



a plurality of netal -encl osed, gas-insulated switching units (30) having
gas-insul ated contai ners concatenated with each other and aligned in a
first direction: bus bars (20) -extending in said first direction and -

t hrough said switching units (30); each of said switching units (30)
having: circuit breakers (50) respectively coupled with said bus bars and
extending in a second direction orthogonal to said first direction, and

j uxt aposed wia plusality of rrmtai-endosad,rgasilnsulatedrsmtc}hngmmts B@)shavmgl rst
and second di rectéﬁ cabl e connecti on byshj Hgs i‘t9) equc i* connect ed
to first end&asdn ?FPdCFPBB'@e'Er@Hl@t%thS yWHREaE A iR anal | of
sai d each of ﬁg({igg#tﬂ%umts (30); and disconnectors (40) j uxt aposed with
each ot her ﬁ a ‘d direction and respectively coupling second ends of

the circuit breaker%&@érs%bb‘e&férﬂilﬁgﬁn%ié fl?&calreétﬁirijaﬂgl recﬁ?gtsﬂfd; being |

di sposed along a first plane perpendiCular to said first sai d
circuit brealsunﬂzl'bngnmlttl @0@psed al ong a second pl ane perpendicul ar to said
first direction, and said first and second planes are at different
positions in said fieash fofaédtswtﬁ ing units ) thewings devi ce according to the

it reui ta. S0t kit Bl 0 ebecsiely Rotled Witk saldh Buf RS sbidb o
i éé@zH'gé#ﬂgﬁdaﬁﬁosgﬁzwﬁsﬁu;f;@f*gfr.esﬁ gibesed 11
second di r ecjintaposed with each other ina thlrd direction orthogonal to said first -
and second dlreCtIOI"IS, : ~

cable connectlon bushings (9) respectlvely connected to first
ends of said cnrcuntlbrea_kers (50) and extendl_ng through a wall of said
each of switching units (30); and

disconnectors (40) juxtaposed with éach other in said third
direction and respectively coupling second e}lds of the circuit breakers
(50) with said bus bars (20), |

said disconnéct_'ors being disposed albng a first plane
perpendicular to said fif._st direction, said circuit breakers being disposed
along a second plane pe'.rpendicular to said first direction, and said first

and second planes are at different positions in said first direction.

In the switchihg device according to the invention, the gas-
insulated containers are provided for the respective unit circuits, so that
the cost of the containers is low, and the bus bar wiring can be made the
shortest. Moreover, if the bus bars are disposed in the middle in the
second direction and 'thi_e bushings are oriented in the second direction,
the bushings can be diSp_osed either of two positiohs on opposite sides

with respect to the bus bars.



t he bushi ngs can be di sposed either of two positions on opposite sides with
respect to the, bus-bars. 3
switching device to the environnment, specifically the conponents or
conductors to which the switching units are to be connected. Furthernore,
since the container is provided for each unit circuit, addition or change
of unit circuits is easy. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
schemati ¢ di agram showi ng a switching device of an enbodi ment of the
invention in which four switching units are concatenated with each other.
Fig. 2 is a skeleton diagram-show ng the switching device of Fig. 1. Fig. 3
rs a front view of a container for each switching unit. Fig. 4 is a plan

vi ew of the container.

This inproves the adaptability of the

Fig. 5is aleft side view of the container. Fig. 6

is a sectionalmuie ldne V1 - j j Ei . aEl 7.1s a
sectional vi evyh\aifgo%ﬂ% \1/J:g %F{]Lp?%bﬂﬁg& %faﬁlaégtvgi.ec .ingi ‘éfa’g“‘? stda
Vi evgneh e ot | GPeBOrLEd 1151 ¥h@l BEmbdifert beheoAdwesdiee Of

secti onal
Fig. 1.

v

to which the switching units are_to-be'connected.

Furthermore, since the container is provided for each unit

circuit, addition or change of unit-circuits is easy.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic diagram showing a switching

device of an embodiment of the invention in which four

switching units are concatenated with each other.

Fig. 2 1s a skeleton diagram showing the switchiﬂg

device of Fig. 1..

Fig. 3 is

switching unit.

Fig. 4 1s
Fig. 5 is
Fig. 8 is
and Fig..s.
Fig. 7 is
and Fig. 5.

a

front view of a container for each

plan view of the container. *

:left side view of the container.

sectional view along line VI-VI in Fig. 4

sectional view along line VII-VII in Fig. 4

Fig. 8 is a sectional view showing a switching unit

forming the switching device of Fig. 1.

Fig. 9 1s a perspective view showing'how a disconnector

and a circuit breaker are connected to each other and to a

bus bar and a bushiig.



Fig. 9 is a perspective view showi ng how a di sconnector and a circuit
breaker are connected to each other and to a bus bar and a-bushing. 4

Fig. 10 is a schematic sectional viewalong line X~-Xin FIG 1. Fig. 11.is
a skel eton di agram showi ng the interconnection of the circuit breakerssthe
di sconnectors, the bushings and the bus bars in each swtching unit. Fig.
12 is a schematic diagram showi ng a switching device conprising four

swi tching units concatenated with each other and contained in an encl osing
box and mounted on a floor. Fig. 13 is a perspective view show ng the

swi tching a switching device conprising four switching units munted on a-
wall. Fig. 14 is a skeleton diagramof a switching device in the prior art.
Fig. 15 is a side sectional view of the switching device of Fig. 14.

DETAI LED DESCRI PTI PREE I f
I nvention w || nowg\lg d%as-(tfsl Bed @%‘5@%?@@@% g&nn%g%g ){] rst

embodi ment of gfge ijnvention wil 1 now be

Fig. 11 is a skeleton dlagram show1ng the .
interconnection of.the circuit breakers. the disconnectors.
the bushings and the bus bars in each switching unit.

Fig. 12 is a. schematic diagram showing a switching
dcvice comprising four switching units concatenated with
each other and contained in an enclosing box and mounted on
a floor. | | |

Fig. 13 is a'perspective-view showing the switching a
switching device ccmprising four switching units mounted on
a wall.

Fig. 14 isfnlskeleton diagram of a switching device in
the prior art. _

Fig. 15 is a side sectional visw of the switching

device of Fig. 14.

DETAILED DESCRIPTIGN OF THE PREFERRED EMBODIMENTS

Embodiments of the invention wili now be described with
reference to the dtawings.

A first embodinent of the invention will now be
described with reference to Fig. 1 to Fig. 12.

As is best seen from Fig. 1, the illustrated switching
device compriscs a plurality of switching units 30, each

having its own gas-insulated container 12. The switching

31}



described wth reference to Fig. 1 to Fig. 12. As is best seen fromFig. 1,
the illustrated switching device conprises a plurality of switching units
30, each having its own gas-insul ated container 12. The swi tching units
30 ane concatenated with each other and aligned in a first direction, or
the right-left directionin Fig. 1. In the |Ilustrated enbodi nent, f our

swi tching unit e concat nate e ers 12 in, the u tra,ted
enbodi nent a‘ﬂ'ﬁ? 3@ %fﬁg?ﬂ%ﬁa a‘f"étp' E&ned,;@al 'Tsﬂéﬁﬁe&t'@(ﬂ‘rl n a

skel et on di chin ctors
40 connect eg&{g{qﬁghg E{Fg{'gﬁ 'ﬁ%'g ?l rglu L Q'%g éﬁ to the
di sconnect Orﬁmﬁ@hﬁigduﬁnﬁai?@@bﬁcét@ﬁﬁ%‘d Theleoithainess 32 m iHaOuﬁJ”stﬂAtJéd
illustrated as such, each of the switching units 30 conprises three

bushi ngs 9, erbeimient are rectangalas, and awd foimed afi & ovetak c Asritlustvated in
€onnection witp t hree bus bars_ 20 tﬁwesormthree- phase circuits. Mire
parti cul ar| ya skeleten diagram of &ig.o2, witehisngnenits 30; compriser seen in Fig.

ot 111 bt ¢ fistionEetops 48 Ereqsd o SRR e A b irfuitiresketoofhe * °
vl s of t heositabadk tEcskbibaphelg frﬂtﬁé"gaﬁ%r{iﬁﬁ?g&forfwg@'ﬁ%%t n the

si de shown |n th ront I'S consli dere ron e side

shown in theAltheoghi ﬁbtﬁlllﬂstrétedsasiguf@\ dedctdofithd bwitching ugiits 300d the side
shown in the front in Fig. is considered as the left side. The front-rear
direction i scmmpnaembreenbmhmgea threet cidcuie brréakers BiQeamg threen direction is
called a secg

-/ isconnectors 40 for connection with three bus bars 20 to form three-

phase circuits.

More particularly, the configuration of the container 12 is better
seen in Fig. 3 to Fig. 7. In these figures, the components mounted in the
container are not illustrated, but the walls of the container and beams

fixed to the walls of the container are illustrated.

For the purpose of explanation, the side shown in the front in
Fig. 3 is considered as the front side, the side shown in the front in Fig. 4
o is considered as the top side, and the side shown in the front in Fig. 5 is
considered aé the left side. The front-rear direction is the above-
mentioned first direction. The up-down direction is called a second

direction, while the right-left direction is called



direction, while the right-left direction is called 6 a third direction.
As illustrated, the container 12 is generally rectangul ar, ~havi.ng front and
rear walls 102 and 104 opposite to each.other and perpendicular to the -
first direction. The container 12 also has left and right side walls 10¢
and 108 opposite to each other-and perpendicular to the third direction.
The container 12 also has top - and bottomwalls 110 and 112 opposite to each
ot her and perpendicular to the second direction. Large circul ar openings
114 and 116 (Fig. 3, Fig. 6 and Fig. 7) are provided in the front and rear
wal | s 102 and 104 for passage of bus bars 20. Openings 118, 120 and 122
are also provided in the top wall 110 (Fig. 4). The openings 118, 120 and
122 are for nounting cable connection bushings 9 to be described later. An

i nner top wal l IS 1ded inside the top-wall 110 to forma
doubl e-wal | sf?&%%ﬁ?ed#%gﬁﬁggﬁby increase the rigidity (Fig. 6 and Fig. 7).

I ncreasing the rigiadi { y1@derdirdl, Oph¥atdniaindesiz etk hemeraeilpushi ngs are
nounted to the top wall, and a certain strength is.therefore required of
the top wal |l . dewtengsiake, wevisigl ronheendFear ewal ko 1920andedO4nsi de t he

left and ri ghtopsplo%?t\éva{:(l) Seail'c 6 0611:; grlgr?d (p@r%'engigglqarﬂt% the first

direction. The container 12 also has left and right side
walls 106 and 10810pposite to each'ofher and perpendicular _
to the third-direétion. The container 12 also has top and \J
bottom walls 110 #nd 112 opposite foteach other and
perpendicular td the éecond directioh.

Large circular openings 114 and_116 (Fig. 3, Fig. 6 and
Fig. 7) are provided in the front aﬁd rear walls 102 and 104
for passage of;bus.bars 20. Openings 118, 120 and 122 are
also provided in the top wall 110 (Fig. 4). The openings
118, 120 and 122 afe for mounting cable connection bushings
9 to be describedllater. An inner top wall 111 is provided
inside the top wall 110 to form a doﬁble-wall structure to
thereby increase the rigidity (Fig. 6 and Fig. 7). ;;;
Increasing the rigidity of the top wall is desired because
bushings are mounted to the top wall, and a certain strength
is therefore requifed of the top wall.

Inner side walls 107 and 109 are also provided: inside
the left and right side walls 106 and 108.(F1g. 6 and Fig.
7). The inner side walls are used f§r supporting first and
second beams 124 and 126 extending in the right-left

direction or third direction, as shown in Fig. 6. That is,



7). The inner side walls are used for supporting first and second beans
124 and 126 extendi'ng in the right-left direction or third direction, as
shown in Fig. 6. That is, 7 the first beam 124, in the formof a
chanref, extends in the right-left direction (third direction) and is fixed
at both ends to the inner side walls 107 and 109. The second beans 126 has
a rectangul ar cross section and also extends in the right-left direction
(third direction) and is fixed at both ends to the inner side walls 107 and
109. The front wall 102 of the leftnbost swtching unit 30, as seen in Fig.
1, is provided wwth a lid 14 to close the opening 114. Simlarly, the rear
wall 104 of the rightnost switching unit 30, as seen in Fig. 1 is provided
with alid 14 to close the opening 116. In the enbodi nent described, |ids

14 are provi deﬂxdé q’tﬁ%ﬁsﬁe&@%z‘lpe%”gﬁ e élﬁhéﬂ’nélhe e&fggﬂ%iﬁgﬂq il

Wal | s positione rem't ront and rear

concat enat ed smighd18gtUditsotidn dBhard Qiﬂﬂidt\ien)aalﬁprltsalfﬂﬁédhaviﬂi'@tmo
opening on front or rear wall may be prepared, and used for the |eftnost

and ri ght nost enist ¢dhi bhe uinner. sWiet watleskniand| 109. t mheefsﬁpendhh@allﬁw

front or rear walls adjacent wi.th another, rear or front wall of
adj acent swi t cHethgadnPt FEOLARENLEE GRS RFIdrnpaRd AP eXLrpds in “the

right-left direction (third direction) ‘and is fixed at both
ends to the innér side walls 107 and 109.

The front wall 102 of the leftmost switching unit 30,
as seen in Fig. 1, is provided with a 1id 14 to close the
opening 114. Similarly, the rear wall 104 of the rightmost
‘switching unit,30..as seen in Fig. 1 is provided with a 1lid
14 to close the opening 116.

In the embodiment described, lids 14 are provided to
close the openiﬁgs 114 and 118 in the front and rear walls
positioned at the extremities (front and rear ends) of the
concatenatéd switching units. As an alternative, a
container having no opening onlfront or rear wall may be
kw; prepared, and used for the leftmost and rightmost switching

units. What is essential is therefore that the front or
rear walls adjacent with another, rear or front wall of an
adjacent switching unit 30 has an opening for passage of the
bﬁs bars.

The front.and rear walls of the adjacent containers
{containers of the adjacent switéhing'units) may .be adjoined
with each other, serving as flanges.

The bus bars 20 extend in the first direction and



bus bars. The front and rear walls of the adjacent containers (containers
of the adjacent switching units) may be adj-oined with each-other, serving
as flanges. The bus bars 20 extend in the first direction and 8 t hr ough
the switching units 30, as shown in Fig. 1. In the illustrated enbodi newt,

t he bus bars 20 each conprise unit bus bars 10 for the respective swtching
units and the unit bus bars 12 ‘are connected together by neans of
connection parts 10A such as cenductors, bolts and nuts, to formthe bus
bars 20 when the switching units 30 are concat enat ed. Each of the swi t chi ng
units 30 is configured as shown in Fig. 8 As illustrated, it conprises
three cabl e connection bushings -9, three unit bus bars 10, three '

di sconnectors 40 and t hree hi.gh-potenti al vacuun1circuit breakers 50

di sposed in a nghelgw@agnﬁgngg§£gq“;o sﬂb@g gph gse circuit. The

i nterconnection o bush circuit breaker sconnector 40 and

a unit bus bar 10 fiy tﬁéCDIMt@anebﬁodﬁWIﬁﬁelﬁhedb% m@emte@@il y
illustrated in Fig. 11. Fig. 8 is a sectional view along one depth on the

left part (to ¢dmprisfet uoittlues: [bare SO)femndthet rgsectiremvideping omitse

i ght part (to éé“%ﬂg %g&togugrgirs 12 are connected together by means of
connection parts 1OA such as conductprs, bolts and nuts, to
form the bus_bars'zb when the switching units 30 are
concatenated. - . - o .l  ~

Each of the s&itching units 30 is configured as shown
in Fig. 8. As illustrated, it comprises three cable
connection bushinéé-g. three unit bdérbars 10, three
disconnectors 40 aﬂd three high-potential vacuum circuit
breakers 50 disbosgd in a containerili and connected to form
a three-phase cifCuit. The interconnection of a bushing 9,
a circuit breaker 50, a disconnectof 40 ‘and a unit bus bar
10 for each phase can be represented as schematically
illustrated in Fig  11. Fig. 8 1s a sectional view along
one depth on the 1eft part (to the 1eft of the line SD) and Q;J
at a different depth on the right part (to the right of the
line SD). In the 1eft-part. parts of the circuit breakers
50 behind the disconneéctors 40 are not illustrated for
simplicity of illustration. | :
The circuit:brgakers 50 are respectively coupled with

the unit bus bars 10 and extending in a second direction, or

the up-down direction as seen in'Fig. 8. orthogonal to the

first direction, and juxtaposed with each other in a third



line SD). In the left part, parts of the circuit breakers 50 behind the
di sconnectors 40 are not illustrated fof sinplicity of illustration. The
circuit. breakers 50 are respectively coupled with the unit bus bars 10 and
extenti'ng in a second direction, or the up-down direction as seen in Fig.
8, orthogonal to the first direction, and juxtaposed with each other in a
third 9 direction, or the right-left direction in Fig. 8, or the depth
direction in Fig. 10, orthogonal to the first and second directions. Each
circuit breaker 50 has a stationary contact at a first end thereof, and a
novabl e contact at a second end thereof. In Fig. 8 the first and second
eénds of the circuit breaker 50 are the upper and | ower ends, respectively.
The cabl.e connection bushings 9 are respectively connected to first ends of

the circuit braakessidd, dd tgyt Pf‘é*&—tﬂérf@“ﬁ?r@ci‘."fclrl 10 Fﬁpreygacé} YPpeSW t Ching

units 30. The cabl e connection bushings 9 are electrica bonnec;ed to the
stationary contlapts dfrddtdoni i6UFigbri@akershSgondlr @6 @8 Airdthefg rst ends

t hereof. The cabl e connection bushings 9 are connected with cables 13, as
shown in Fig. fecordidirestdend. swadthicdgeuht tb3taken 50 heecoratatienagy
counted fromt an{:gcfzé aitn 'aFiers%’ertxJ"%hce%glog, Cgr? eaCtmiocw)rgble contact at a
second end thereof. 1In Fig. 8, the first and second ends of
the circuit breaker 50 are the upper and lower ends,
respectively.
The cable connection bushings 9 are respectively
connected to first ends of the circuit breakers 50 and
extends through.é_wall of the each_of switching units 30.
Tﬁe caﬁle connection bushings 9 are electrically connected
to the stationary contacts of the circuit breakers 50,
provided at the first ends thereof. The cable connection
bushings 9 are connected with cablés 13, as shown in Fig. 1.
In the second switching unit 30, with "second" being
counted from the left in Fig. 1, the cable connection
L bushings 9 extend through the lower wéll. This meaﬁs, the
circuit breakers. are upside-down, compéred with (opposite
to) that illustrated in Fig. 8 and Fig. 9, and the first
ends of the circuit breakers 50 are at the bottom of the
container, and the cable connection bushings 9 are connected
to the first ehds-of the circuit breakers which are at the
bottom of the container. In other switching units (first,

third and fourth éwitching units, as counted from the left

in Fig. 1), the cable connection bushings 9 extend through

10



bushings 9 extend through the lower wall. This means, the circuit breakers
are upsi de-down, conpared with (opposite te) that illustrated i.n Fig. 8 and
Fig. 9, and the first ends of the circuit breakers 50 are at the bottom-of
t he container, and the cabl e connection bushings 9 are connected to théw
first ends of the circuit breakers which are at the bottom of the
container. In other switching units (first, third-and fourth swtching
units, as counted fromthe left in Fig. 1), the cable connection bushings 9
extend through 10 t he upper wall. The di sconnectors 40 are juxtaposed
with each other in the third direction and respectively couple novabl e
contacts of the circuit breakers 50, provided-at. the second ends thereof,
with the unit bus bars 10. As nentioned above, -each of the swtching units
30 further conprises fira&.aﬂd;second beams 124 and 126 extending in the
third directi & “RP¥Y M@ 4gr oup of insulating supports 17 are nounted to

the first beam 12%@%%&%%&&};, sfo Gt akBarsed wike dhsKk W¥IRGL @hs 40. A
second group of insulating supports 11 are nounted to the second beam 126

and support setendhioditdiatest44nodnd hespiest dnakx taupl40manabldiecantiactbus
bars 10. The first and second contacts 42 and 44 of each di sconnector 40
are connect ed ofi theegiypuit breakers 50, provided at the second ends
thereof, with the ﬁpit bus bars 10.
As mentionea £6dve, each of the?switching units 30
further comprises first and second beams 124 and 128
extending in the:third direction. A first group of
insulating suppdrts;17 are mounted to the first beam 124 and
support first cont§¢ts 42 of the disconnectors 40. A second
group of insulating supports 11 are mdunted to the second
beam 126 and supporf second contact§.44-of the disconnectors
40 and the unit bus'bafs 10. The first and second contacts
42 and 44 of each disconnector 40 are connected with each
other or_disconnecféd from each othef b& a swinging motion
of a rotatable contéct 46 having one[end rotatably supported
by the first contact 42 and having the other, free end g—i
engageable with the'second contact 44. That is, the
rotatable contact 46 can selectively assume a first bosition
as illustrated in sdlid line in Fig. 8 and a second position
as illustrated in phantom line. 1In the first position, the
first and second contacts 42 and 44 are not connected, while
in the second position, the first and second contacts 42 and

44 are connected with each other.

The structures of the disconnector 40 and the circuit

11



ot her or disconnected fromeach other by a swi nging notion of a rotatable
contact 46 havi.ng ohe end rotatably supported by the first contact 42 and
having.the other, free end engageable with the second contact 44. That is,

t he ré¥atabl e contact 46 can selectively assune a first position as
illustrated in solid line in Fig. 8 and a second position as illustrated in
phantomline. In the first position, the first and second contacts 42 and
44 are not connected, while in the second position, the first and second
contacts 42 and 44 are connected with each other. The structures of the

di sconnector 40 and the circuit breaker 44 are well known, so further
details are not described. The unit bus bars 10 are supported by the second
contacts 44 of the disconnectors 40 which are fixed to the insulating

FnPorCs T PRELAIAPAL oHUSE) bl DR AR BT S Bt O
swi tching unitgegéripeasubstantially symretrical with respect to the plane
containing the centers of the unit bus bars 10 in the second direction.
This perm ts turniritheanpiofbuhéans 10hang surdortpdi bie-timvseasohlout
affecting the connection of the unit bus bar 10 with the unit bus bars 10
of the adjacen?ogﬁﬂqqﬂ1ﬂﬁgof the disconnectors 49 which are fixed to the
insulating supports 11.

Preferably, the unit bus bars 10 are disposed in the
middle in the second direction, aﬁd‘fhe_outer shape of a
container 12 of each of the switéhing units 30 is
substantially symmetrical with respect to the plane
containing the centers of the unit bus bars 10 in the second
direction. This permits turning ény of the switching unit
upside-down without affecting the connection of the unit bus
bar 10 with the unit bus bars 10 of the adjacent switching
unit 30. In other words, each of the switching units 30 can
be oriented in either of two positiéns or attitudes without
affecting the connection of the unit bus bars 10.

U/ In the switching device configured as described above,
bushings 9, the ciréuit breakers 50, the disconnectors 40
and the unit bus bars 10 forming a unit circuit are
contained together in the gas-insulated container 12, and
the stationary contacts of the circuit breakers 50 are
directly connected to the conductors of the bushings 9.
Moreover, the second contacts 44 of the disconnectors 40 are

directly connected to the unit bus bars 10, and supported by

the insulating supports 11. Accordingly, wirings such as
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unit 30. In other words, each of the switching units 30 can be oriented in
either of two positions or attitudes without affecting the connection of
the unit bus bars 10. In the switching device configured as described -
above, bushings 9, the circuit breakers 50, the disconnectors 40 and the
unit bus bars 10 formng a unit circuit are contained together in the
gas-insul ated container 12, and the stationary contacts of the circuit
breakers 50 are directly connected to the conductors of the bushings 9.

Mor eover, the second contacts 44 of the disconnectors 40 are directly
connected to the unit bus bars. 10, and supported by the insulating supports
11. Accordingly, wrings such as 12 t he branch bus bars 3 and the branch
conductors 5 that are described with reference to the prior art can be

onm tted. Mreover, a _gas:-insulated cgontainer 12 is .configured for each unit
Clroult, so ¢ nEie banaRgbRs Rark 5 ABACHR dieEns RRSEtRRzRI EPE (@R aor .
the unit bus bayseribedl fith SFRAnee DA LRL! ureClid B Bagttians 1N the
vertical direction of the container 12, and the outer shape of the

contai ner 12 i s subrireovenl |y gagvinbulaedd vddntaiaeper? iso coheiphpe® i n

whi ch the bus bars are di sposed, so that the container 12 can be oriented
above or bel owfeheeasdnuaifie¢ircutite @Orkhofsiger gpg cost of the container

are reduced. .

Furthermore, the unit bus bars 10 are disposed at
substantially central positions in fhe'vertical direction of
the container 12, and the outer shape of the container 12 is
substantially symﬁétrical with respect to the plane in which
the bus bars aré disposed, so that.the cbntainer 12 can be
oriented above or below the container. The work of wiring
installation is thérefore easy.

For addition 6r change of the unit circuit, each of the
containers 12 can_be removed and mounted separately, so that
the work is easy.

The switching device'describéd above with reference to .
Fig. 1 to Fig. 11 may be containéd”in-a unit-encloéing box 8 Q-J
which are installed on a floor 100'As shown in Fig. 12.
However, as illustrated in Fig. 13..the containers 12 each
forming the unit circuit may be concatenated with each other
and mounted on a wall 90, at a heiéht where. interference
with activities of the human operators on the floor or
installations on the floor is unlikely. This arrangement
improves the space utilization efficiency.

In the embodiments described, the first difection and
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installation is therefore easy. For addition or change of the unit circuit,
each of the containérs 12 can be renoved and nounted separately, so that
the work is easy. The sw tching device described above with reference to
Fig. ¥to Fig. 11 may be contained in a unit-enclosing box 8 which are
installed on a floor 100 as shown in Fig. 12. However, as illustrated in
Fig. 13, the containers 12 each formng the unit circuit may be
concatenated with each other and nounted on a wall 90, at a hei ght where
interference with activities of the human operators on the floor or
installations on the floor is unlikely. This arrangenent inproves the space
gtilization efficiency. In the enbodi nents described, the first direction

and 13 the third directions are'horizontal di recti ons, and t he second
Cheert oMl s eottfe ol r B ERGH Qe ABE1IINAN W0ebB R drl HRE, 1O SUCh
specific direction, is a e to any situatron ere f| second

and third diresddonss da&-eceléﬂaommle bere@@dl AiheeridRY e ﬁf@%ﬂrbﬁeiw, In
t he enbodi nents descri bed above, the bushings are oriented in the vertical

di rection. Butis ot ddmibedate erush wpedifie dmectdomenbut risMapphitsisleevi ce
I's installed. ég;l On%i%%a%ygit%ﬁgyengirg{e égéﬂggsggdlghird directions
are orthogonal-to each other.

More specifically, in the embodiments described above,
the bushings are oriented in the vertical direction. But
this can be altered with the environment in which the device
is installed. As long as the bushings are disposed in a
direction perpendicular to the direction in which the bus
bars extend, effects similar to those obtained by'the above
embodiments can be obtained. |

As ha§ been described according to the invention, a
compact gas-insulated container is cbnfigured for each unit
circuit, so the cost and the size can be reduced. Moreover,
since the bushings are mounted in a direction (second
L,f direction) orthogonal to the direction (first direction) in

which the bus bars extend, and the bus bars are disposed at
the middle in the second direction.-ihe cables can be
connected at either of two opposite position, e.g., above or -
below the containers, and the space for the cables can be

reduced.

14



direction perpendicular to the direction in which the bus bars extend,
effects simlar to those obtained by the above enbodi nents- can,.be obtai ned.
As has been described according-to the inventies—a—conpact gas-insul ated
container is configured for each unit circuit, . he cost and the sizewtan
be reduced. Moreover, since the bushings areg i{iﬂbﬂumymmuﬁctl on (second
direction) orthogonal to the direction (firsit - il ch the bus
bars extend, GlAIM$e bus bars are disposed dt the middle in the second
direction, the cables can be connected at either of two opposite position,
e.g., above or below the containers, and the space for the cables can be

reduced. 14 CLAINS, . 1. .. A swi .t ching devi,ce ,conpri Si a,plurality of
met al - encl osgd, gasxsﬁ\e@}FQ{%dSW%ﬂ?’HQ'ﬁ%& d ngfﬂlﬁxg}i 'HS{%%‘-ql‘B%ﬂdrat ted
containers c g&.gds f+ 1R it Is : irection;
bus bars (20?%'?3 I ng \)lmrﬁé@glggﬁﬁtsr gmgﬁ?\é@%%r? 'gﬁgﬁ{#c‘fﬁé‘ﬁd’ég&d switching *~
units (30); eenbaieghated withvehchiotberahd alighed imex ifivst disétgont breakers (50)
respectively coupled with said bus bars and extending in a second direction
orthogonal to said busdarsi(2@cextending in jsaic first ditectionhard thraugresaidh a

third direct L‘%i cﬁfr%gh%%ﬂrsl?gof;o S_al. d first -

each of said switching units (30) having:

circuit breakers (50) respectively cb'upled with said bus bars and _
extending in a seconcidirection orthogonal to said first direction, and ~
juxtaposed with each ofher in a third direction orthogonal to said first
and second directions; }

cable conhecti‘d_n bushings (9) respéctively connected to first
ends of said circuit breakers (50) and extending through a wall of ‘said
each of said switching units (30); and |

disconnectors (40) juxtaposed with each other in said third
direction and respectively coupling second _ehds of the circuit breakers
(50) with said bus bars (20),

said disconnectors being disposed along a first plane .
perpendicular to said firs;t direction, said circuit breakers being disposed b
along a second plane perpendicular to said first direction, and said first

and second planes are at different positions in said first direction.
2. The switching device according to Claim 1, wherein each of

said switching units (30). further comprises first and second beams (124,

126) extending in said third directions, a first group of insulating supports
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and second directions; cabl e connection bushi ngs (9) respectively connected

to first ends of said circuit breakers'(50) and exth of
said each of said switching units (30); and di scon uxt aposed
wi th\gach other in said third direction and respectli m@gjm ”M”mond
ends of the circuit breakers (50) with said bus ba S

di sconnectors being disposed along a first plane perpendlcular td said
first direction, said circuit breakers being di sposed along a second pl ane

ner endt ool 073 Snafhfe o, S Bha and MpBli i cMGE S BT BB =s ¢
devi ce aCCOfd*S&Qnﬁ t@l‘sa(lfn)ﬁa sé&ﬁ{&ggbﬁs qgud!éﬁhg g)ﬁngten Q) Wb ritel:

further conprises rst and second 1 ing in saidthird

directions, saidisesdondrbeapm ahd nmﬂmtmggsetundoctdmaéﬁ (44) of éxidounted to said
first beam and supporting first contacts (42) of said disconnectors (40) a
second gr oupdisconmectprs (49Q) anehpaid: bug bays @Ont ed to said second beam and
supporting second contacts (44) of said disconnectors (40) and said bus
bars (20). 3. The switching device according to Claim?2, wherein said

di'sconnect ord (40 . THE SWitthify dBice et Y Claind 44 %ﬁ%lﬂ%ﬁtadguf% 1
\(Agggezg t he [94ts 205 AR SuFported B $Hidl Fecbhd) cotita€8qB4Pbf Said! switching units
disconnectors (40).

w
4, The switching device according to Claim 1, wherein the outer
shape of a container (12) of each of said switching units (30) is
substantially symmetrical with respect to a plane containing the centers
of the bus bars (20) in said second direction, whereby each of said
switching units (30) can be oriented in either of two opposite attitudes

without affecting the connection with the bus bars.

5. The switching device according to Claim 1, wherein said first

direction and said third directions are horizontal directions.

6. The switching device according to Claim 1, wherein said bus
bars (20) each comprise unit bus bars for the respective switching units,
said unit bus bars being connected together to form said bus bars when

the switching units are concatenated.
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substantially symmetrical with respect to a plml ng the centers of

the bus bars (20) in said second direction, each of Zate—swi t chi ng
units (30) can be oriented in either of two o t hout \,_
affecting the connection with the bus bars. 5L * Wﬁrg devi ce/
according to Claim1l, wherein said first di rection an Qi ds't

directions are hori zont al directions. 6. The switching device
according to Caim1l, vvherei n said bus bars (20) each conprise unit bus
bars for the,respectjve Chl units { bus pars being connected
t oget her to ?orm saﬂ] &P?ﬁ@@m&ﬂ@mn}nw grein @achaeknat ed.

16 : h of
sai d SWI t chi ng lﬁl@'%g&m% gmgl con%agﬁﬁ%?h%‘gg)ﬁ%%galﬁﬁsm i a| (raagf 0
opposite wal d)ppéél@wam‘l()l 0Q¢ﬂlmell)ltije¢péﬁdlch{hrst%' ﬂalél'ffrﬁt dﬁé&"r‘&ﬁ‘ | gl said

wal I's (102, 104) bel ong to said first pairs of walls and ‘adjacent to
each ot her hWHSéﬂ\OBpé #hbelaniging forsajch fisstqmairst of wallsumdadjaceft to The

swi tching device gccarding to d, ai erein th cont ai ner (12) of each
of said sw te Sahﬁ{i Ve g?t‘?&ﬂmﬂ&ﬁb“k&g’&ﬂﬁw bpisdearse wal |'s (110,

112) perpendicular to said second direction and sald cable connection
bushings (9) in each of said swtching units extend through one of the

wal | s of saig secony T ring to Claim
8, wherein said contgel?g‘e"{lt(:l@n$g§t\lécr$g§ ri%'&') '@Iaq!ﬁ‘?‘ %hﬁﬁﬁgédew ce

accor di ng t ocaitaimerq12)viofreaich cfadaild fsWntdhmg units further has a second pair of -
opposite walls (110, 112) perpendicular to said second direction and said ~
cable connection bushings (9) in each of said switching units extend

through one of the walls of said second pair.

o. The switching d_évice according to Claim 8, wherein said

container is rectangular.

10. The switching device according to Claim 7, wherein said first
pairs (102, 104) of walls of adjacent switching units are adjoined with

each other, thereby serving as flanges.
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pairs (102, 104) of walls of adj acent switching unit{s are adjoined with

each other, thereby serving as flanges. 17 11. ' 1 1¢ ] I ce
according to Claim1, wherein said cable connection| d]ﬂﬂlﬂ@ﬂlﬂ“ﬂﬂiﬁﬂlﬁd in
sai d-second direction, and said wall through which sai'l cabl'e Eonhection
bushings (9) is perpendicular to said second direction. 12. The '

swi tching device according to d glgm 1, whergin th% cabl e connection bushing
(9) and the citbuit bTh%\ﬁertCBB)g Mirecaccerding e Klaimd, wheia said cgble

common stral ghéonlr{en i'onlgushings (9) extend in said second direction, and said wall

through which said cable connection bushings (9) is perpendicular to

said second direction.
12. The switching device according to Claim 1, wherein the cable

connection bushing (9) and the circuit breaker (5) connected to each

other extend along a common straight line.
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