SW TCHI NG -DEVI CE The present invention telatesto a swi tching device, and,

nore specifically, to a sw t chi ng devi ce accommdatl ng a plurality of

switches in a casing. Conventi onal switching devices have a structure, for
exanpl e, as shown in Japanese Patent Application Laid-open (Kokai)

60-261312. Figure 7 is a schematic di agrarﬂ showi ng a conventional swtchi ng
device and Figures 8 and 9 are-el evational and sidefyiiews respectﬁa flﬂ 3
t he conventional sw tching deyl ce. Figure 10 is a perspect ive vie a

casi ng of the swi'tching device. | SWHECHINGeBEWEECt ed 1 are vacuum
switches™ 2a, 2b, and 2c are swi tches having rotatabl e movi ng-cont act
assenbl y. Denot ed 3.is a casing for accommdati ng t hese s'vm'tches 1, 2a, 2b,

and 2c in ingyl ati as at nos re. This ca orLnNs a sha
cylindrical ;ﬂ? S?Pg%% 'HV?HF'Qé‘p Jtestem ﬁ\j’ét éJﬁW\fFP'l AN @ 10
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and used forr%egifﬁaﬁ@'alﬁ gﬂ?}%ﬂ ra%&égg%ghg%?‘%gﬁ@ﬁ%%ﬁmﬁa@g Of:%ﬁlhgﬁggm
to equi pnent ihog@hgﬁl,ggut of the casing. In the switching device having the -
structure as described above, closing switches 2a and 2c causes bushi ngs 4a
and 4c to be electrically connected each other. Further, closing switches 1
and 2b causes_bushing 4b to be connected to the bushings as a branch
circuit. af—‘eewwon@bswpmhwg deyiGeschave él%&qtute,e{]@ﬁ examplesascshown
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ass‘?fl?' e eleg Eéﬁéhaﬁ%“tﬂﬁ'g?% SowWi bl ifvettal dWitthiag device and
Figures 8 and 9 are elevational and side views respectively of the
conventional switching device. Figure 10 is a perspective view of a
casing of the switching device. .ln the figures, denoted 1 are vacuum
switches, 2a, 2b, and 2c are switches having rotatable moving-contact
assembly. Denoted 3 is a casing for accommodating these switches 1,
2a, 2b, and 2c in insulating gas atmosphere. This casing forms a
T-shaped cylindrical portion with three-way openings, as shown in Figure
10. Reference numerals 4a, 4b, and 4c are bushings supported by the T
casing 3 and used for electrically conhecﬁng one end of each switch 2a, |

| 2b, and 2c to equipment located out of the casing.

in the switching device having the structure as described above, closing
switches 2a and 2c causes bushings 4a and 4c to be electrically
connected each other. Further, closing switches 1 and 2b causes
bushing 4b to be connected to the bushings as a branch circuit. As a
result, power is supplied to electric equipment which is connected to the
bushing 4b, such as transformer not shown.

. / With the conventional switching device thus far described, since it is

difficult to assemble electrical equipment as described above in the



2 casing, a large casing is required to carry out the assenbly wor k mnth
ease. Mreover, there is another drawback that since a plurality of
switches are acconnndated in one casing, it is not possible to add nore
switches and the orientation-of the bushings is restricted to one
direction. bjects of the described emodi nent of the invention are to
provide a switching device in which the casing is .mniaturized; addition.

of switches is carried out with ease; and the orientation of the bushing is

{1 exi bl Y caghge botiredeading Roclifed 18/ aHNbut ME BSLambly MAsf WP oviged a

swi t chi ng {ce c nprisi-ng a ural it I nt er engagabl e svmtc uni tige
each sw bade.UNbresvar thseregis m@werrd}awmm:&mtrs@nmw plurhlignoés at the

open ends thereof, said switch units being i nterengagabl e inawplurality of
stages bywilehes araiancopnmestateddn eae €asing gt is nehpossiblertal add morewi t ches

provided wi.thin th lindrical gz each .switch including.a fjrst

Perm nal SWHCHES ARG, pEBRaN o e-Busiines is teufitsed to nd Hifedtiaton «ne
casing, and a second terminal arranged to be connected to a respective bus
bar within the casing, said individual second termnals i.n one switch unit

bei ng comisgiectdof thie Hbecﬁl@éa@hbbanmtbﬂrthetmv@ﬂtubeﬁa@fb o¥Rfad

termnals i'n the or each other switch unit, wherein each of :said second
t er mi nal switichéag device lwlylcdn‘ tlm/vcamlmgsmlmlmatmnged; additien: nﬁbst antially in

a plane including the axial ntre line of the cylindrical casing and lyin
onpd. f f e SWihiches i'tg|carr,| §l5fw ga@,aq‘yf the orlhenta%/ ion o{ the Lushlng (i:]s ying

flexibly selected. | e . J |

According to the present invention, there is pro_v'idéd'a switching device
comprising a plurality of interengagable switch units, each switch unit
comprising: ' _

-a ch-indrical ‘casing having flanges at the open ends thereof, said
switch units being interengagable in a plurality of stages by being
interconnected at said flanges; and |

a plurality of switches provided within the cylindrical casing, .z
each switch 'including a first terminal to which an electrical
connection can be made from outside of the casing, and a second . -
terminal arranged to be connected to a respective bus bar within the
casing, said individual. second terminals in one switch unit being
connected via the respective bus bars to corresponding second terminals
in the or each other switch unit, wherein each of sé'id-sécond:terminals
of said plurality of switches is arranged to lie substantially in a plane
- including the axial centre line of the cylindrical casing'and lying on

different axial lines of said plane.



3 ‘Further, the casing'preferably conprises a.cylindrical portion with a

not ched body and a rectangul ar casiing which is inserted in the notch and
has flat nounting surfaces provided on at | east two surfaces thereof. The
second term nal of each of the plurality of switches is arranged
substantially on a plane including the axill centre line of the cylindrical
body. The foregoi ng objects and advantages will be better understood from
the followi ng description w th teference to the acconpanying draw ngs, in

whi ch: Frgur 0 £ hd ghi 851 CSoTTPOAig 10 an
enbodi nwt o? uh@?bﬁesgrﬁ itnlrg;@teérﬁl%g(r}:y CH?‘SBrﬁggg %h%ﬂgr%‘féﬂgé‘vo el evg\ﬁflﬂgﬁal and
side views ohobthédibody At S r&ftahgsla?v&atsmg wvehitdy iscimseftedtinethediotadB, 4C,
and 4D are an elevational view, a l'eft side view, a right side view, and a
bot t om vi ew ahdahasflabgnotinting sswdaces providedrioniat least twe wirfages thiereof.

di agram el ectrical ly describing the configuration of the sw tching device
shown in Figure 1; Figure 6 shows the rough structure of the switching

Shows. a-r oug e st Seisfing BEACHERE pis, ol GRIRY O kit BT aftingGudy © [
8 and 9 are ghg&ﬁdtm@eoﬁwgﬁr@melawg Iu;e%txﬁaiteémréem@ bEths tyliabrical of

the switchin evi ce scribed 1n Figure and Figure 10 is a perspective
vi ew of the my)g'of t he conventional - o -

L The foregoing objects and advantages will be better understood from the
following description with reference to the accompanying drawings, in

~which:

Figure 1 shows a structure of the Swit_ching device accordingto an™ -

 embodiment of the present invention;

Figures 2 and 3 show elevational and side views of principal parts of the

switching device;

\ Figures 4A, 4B, 4C, and 4D are an elevational view, a left side view, a

right side view, and a bottom view of a casing of the switch unit; -

" Figure 5 is a single line diagram electrically describing the configuration

* of the switching device shown in Figure 1; -

Figure 6 shows the rough structure of the switching device according to

another embodiment of the present invention; -

/ " Figure 7 shows a rough structure of the conventional switching device;



.SWitching device. A preferred enbodi ment of the present invention will now -
be described with reference to acconpanying figures. Figure 1 shows a

" structure of the switching device according to an enbodi nent of the present
i nvention. Figures 2 and 3. are el evational and side views of principal part
of the switching device. Figures 4A, 4B, 4C, and 4D are el evational view,

| eft side view, right side view, and bottom view of a casing of the swtch
unit shown in Figures 2 and 3 respectively. In the figures, denoted 5 is
the casi pigps 8hafid'Paré elevationdl Hiid Sitle VRIS Mustratfi Beidil@oe 6 at.each
end theredt, and a rectangul ar casing 8 having flat nt1ng portionswga
f'or med ogtrierare Wff theeswitohing device degtpibddl v Figded7oandhe casing body, as
shown in Fig. 4. Reference nuneral 9 shows a nounting frame 9 for. nounting
bushi ngs 10 descri bed: bel ow.. ‘Denoted 10 are bushi ngs nounted on t-he
mounti-ng_frane 9 and penetrating the, rectangular casing 8§, d one end .

t her eof TigUe %'%Brﬁééf’ﬁﬁt"tﬁ Vég‘é’o?ﬁ@\ﬁﬁs'f‘g %F@nﬁgﬁ‘t'gf‘gf he casing.
Nuner al . _ vacuum val ve circuit breakers which are connected by
fixed te%vgﬂt?igﬁié ?%2{&?% the other end of the bushings and are arranged
~substantially parallel .to the surface.of the flange.. The vacuumvalve
circuit breakers each include a novable contact and a fixed contact. The
novabl e Aoprefetretdsembodimend dfdherpiesent atvergiom dvilBnowa beodesdribecer ni nal
11 b arranged substantiall'y on a dianetrical |ine passing through the
centre oWithhteferencrite agcompamadng figurenoviigure dashews|a stsuctureiafure 2.

Nureral g, SHRiAY RRAGE SRBrdThg 1B AT B eh? FRRESRS 0 °
invention. . Figures 2-and 3 are elevational and side views of principal |

part of the switching device. Figures 4A, 4B, 4C, and 4D are elevational

f

view, left side view, 'r:ight side view, and bottom view of a casing of the

switch unit shown in Figures 2 and 3 respectively. In the figures,

denoted 5 is the casing which comprises a cylindrical portion 7 having

flange 6 at each end thereof, and a rectangular casing 8 having flat |

mountfng por_ti'bns 8a.formed on two surfaces inserted in a notch. - .

provided on tﬁe casing body, as shown in Fig. 4. Reference numeral 9 .. ._Z

shows a mounting frarﬁe 9 for mounting bushings 10 described below.

Denoted 10 are bushings mounted on the -mounting frame 9and . |

penetrating the rectén‘gu.l_ar casing 8, and one end t'he_reo_f- isto be - |

connected by a conri’.e,_ct_or to a cable out of the casing.” Numeral 11

show three vacuum valve circuit breakers which are connected by -fixe-d.
- terminals 11a to the other end of the bushings and are arranged

substantially parallet to the surface of the flange. The vacuum valve

circuit breakers each include a movable contact and a fixed ‘contact. The

movable contact is connected to an insulating rod 13 via movable

terminal 11b afrang’e_d substantially on a diametrical line passing t-hro.ugh
- the centre of the cylindrical casing 7 as shown in dashe_d-,lin_e‘ in Figure

2. Numeral 14 shows an operation mechanism, which is connected to



the |nsulat|ng rod 13 °via an operati.on. rod: 15, a link 16 and a main shaft
17.- Further, the conmponents 5 to 17 descri bed @bove forma vacuum val ve
circuit breaker unit 20. A switching device 30 is formed by conbining the
vacuum switch units 20 in a plurality of stages as shown in Figure 1. Wen
the novabl e contacts are connected to eachdother with a resilient
conductor, a system of which configuration is described in a single |ine
di agram shown in Figure 5 isjﬁbgalned The vacuum vajye circuit breaker

unit 20 has atheuimsulatingisod 1hivkeanhoperationutod 15 eliik r8iiandoa anksiy shahat
IS, the‘-o-peratlon rod 15 rotates in accordance with the movement of the

opgr ation lrre;:hém%her, thﬁ mompoaautsﬁabﬂZﬂascabemabowg fotme amacr;um ﬁ t he

13 T
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both ends, asjy H#ﬂﬁérﬁt SAhieh ﬂﬂ@ﬁf@&le Ronti&s ’aréf&rmt?diéﬂ&ok@écl@ggmt ion-

as a di sconnect| swtch as being connected with connector to a

Wth the sw twlmma résitient conductona systeneot vitrichneonfigdration wdeamibed
i nvention as descri bed above, since three vacuum valve circuit breakers 11

are acconmpdatied singlealine @h@grﬁgﬂ shann an digureahds obfaingdintThe vacuumal | el
ends ther eor . ValSEGiAgHib biedker BpR4G Fas fuinrtintkes duerRse PR he
i 130, S?Z've%'t".‘*r*la"?ﬁﬁbﬁé%f%f" ERRE S el olserkBEH Oz ot i accb e
circuit breakgfithuthe n?&@ﬁéﬁﬂb'f@ﬁeb)pérbﬂon mechanism 14, link 16 and shaft 17
transmitting the motion to the rod 13 to lift and drop the insulating rod

13 to operate the switch.

The switching device 30 comprising the vacuum valve circuit breaker
units 20 as shown in Figure 1 is capable of being connected to
remaining vacuum valve circuit breaker units between the vacuum valve

circuit breaker units 20 at both ends, as illustrated in Figure 5.

* Further, the bushing has a function as a disconnecting switch as being

connected with connector to a cable.

" With the switching device according to one embodiment of the present

invention as described ébo_ve, since three vacuum valve circuit breakers -
11 are accommodated in each casing 5 and are arranged substantially

“parallel to the surface of the flanges provided on the opening of the
casing at both ends thereof, working space properly secured makes
assembly work in the casing 5 easier than before to assemble the
“vacuum valve circuit breaker unit 20, preventing the casing 5 from being

/ bulky. When the vacuum valve circuit breaker unit 20 assembled by the



6 above nmethod is conbined in a required nunber to form t-he switching

. device 30, as shown in Figure 1, increasing or. decreasing the nunber of
vacuum val ve circuit breaker units becones easy. Besides, the orientation

of the bushing is flexibly selected. Further, since the casing 5.is
fabricated by conbining, at the notch&d portlon the cylindrical portion 7
of which body is notched and a rectangul ar casing 8 having flat nounting
surfaces 8a on at least two surfaces, assenbly work for each casing 5 can
“be carri gdoestmaidd eaé@nwaeathabwuﬁealnmtféﬁba@rﬁf t¥é istitcHinghe casing
is expected. In the above enbodinent, although a vacuum valve CirCUi tan :
br eaker davice 38eads shownsin Figurest amcemasmlgeor deciedsing théfr&uhbm}bfbe
expected for other, switches be5| des- i?? vacuum val ve. ¢ircuit breaker; such
as | oad ¥af4umevalvei Grath éea YQits Aecones Rastoasiaes.dieof a vacuum

val ve cirguit .brea _ nn 1.ng, switch 19 as exenplified in

Fi gure 6% F‘E Qratet W‘H %‘ﬁ’@% v%ﬁgﬁﬁgléﬁ?ﬁjége%rhe vacuum val ve circuit
breakers 11 are _a.rranged on one line parallel to t_he surface of the flange
6. However, similar effect may be expected in case that even the vacuum
val ve ci Futther bsinek ehe cae d@Baslfabi‘fCQtédﬂymmﬂmg)chtﬁth@?nﬁtdiﬁd as long as
t he novabl e contacts 11 b do not overl ap when viewed fromthe flange side,
the cont pottion, the oylindriealrpagien Subf vehichabody ds netghedeandial uding t he

axial centre.li e of . th %}In i cal. casi gﬂ% I n addltlgn to the above,
when ther‘?ﬁ%“&'g%q%'ﬂga pg #tn"%’éﬂ'"ag Rees BALN Atdeastiy® of the

Yl indr ! egtab Isg&nbwwf&fskufﬂ%a%agc;ﬁ chbiFe 87 Ba'darfbd' 8t W«?r(“é%‘%é of the

cylindrical o/
and reliable sealing characteristics of the casing is expected.. -

HF

in the above embodirhent although a vacuum valve circuit breaker 11 is
used as-a switch as an example, a similar effect may be expected for
- other switches: besudes the vacuum valve circuit breaker, such as load
switches, disconnecting SWItC_h and the combination o.f. a vacuum valve
~ circuit breaker 11 'a.nd-.a-disconnecting switch 19 as Zeke,m-plified_jin Fig‘ure'
6. : S . SR .

Further, in the above embodiment, the vacuum valve circuit breakers 11 R
are arranged on one line parallel to the surface of the flange 6. . ™
‘However, similar effect may be expected in case that even the vach,um
valve circuit b_reakers-deviate in front of and behind ea‘ch other.as long
as the movable contacts 11b do not overlap when viewed from the -
flange side, the_cdntacits 11b being arranged substantially on a plane

including the axial centre line of the chindric-al ca-siri,g 5.

In addition to-the above, when the casing 5 is fabricated-in such a
manner that the length of the cylindrical portion thereof is less than one-

- half of the diameter of the cylindrical portion, flat surfaces of the



7 tectangul ar casing 8 need not to be reinforced to resist pressure
applied, resulting in reduction in its weight.“As descri bed above, the
present invention described in Claim1l provides a swi tching device which is
formed by conbining switch units conpri si ng: a cylindrical casing having
flanges at both end thereof; and a pluralify of switches accomobdated in
the casing as being parallel to the surface of the flange, one term nal of .
the switch being introduced out of the casing through bushing. As a result,
assenbl i ng wordctangular fcasimy8widdd aateo b reinfoiced W tadist prasturesapplied,

m ni at urnZed; and Tncreasing or decreasing nunbers of the units is carried
out with easerespltingdn, reductins innitemeight.of O aim 1, since the second

term nal of each of the plurality of switches is arranged on a pl ane
including the axial centre line of the cylindrical casing,~ the orientation

ar ranged wi t P escribech ol Bl ifksGHf 1NVeRion BhtoBRH, AT ST BROVES, .
i nvention aCC%rsWiﬁShihg dEACE whidh B forfried byodrbifmgiswitchndhitgal portion

wi th notched body, and a rectangular casing’inserted 1n the notch and
havi ng a fl atcomprising: saicybindrical easihgdsdvingdiangdsaatebotif entdethersofyand

permitting easier fabrication works for each_casing and reliable sealing
char act eri st i aplurality of switches aceommodated in the casipg assbeing paralel to
the surface of the flange, one terminal of the switch being introduced out
(o of the casing through bushing. As a result, assembling work is performed
with ease; the casing of the unit is miniaturized; and increasing or

decreasing numbers of the units is carried out with ease.

Further, in the invention of Claim 1, since the second terminal of each of

the plurality of switches is arranged on a plane including the axial centre
line of the cylindrical casing, the orientation of the bushing is flexibly

selected during assembly and the bushings'are arranged with ease in

consideration with erection location. ' T

 Further, in the invention according to Claim 2, the casing comprises a
cylindrical portion with. notched body, and a rectangular casing inserted
in the notch and having a flat mounting surface on at least two surfaces
of the casing, permitting easier fabrication works for each casing and

reliable sealing characteristics.



1. A switching device conprising a plurality of fnterengagable sw tc_h"--fr ¥
units, each switch unit conprising: a cylindrical—casing having flanges at
t he open ends thereof, said switch units being in

plurality of stages by being interconnected at s“lmﬂ Iﬂm“ﬂll mE
plurality of switches provided withingthe cylindrisxcak casimg,s each s
including a first termnal to which an electrical connection can be made
from outside of the casing, and a second term nal arranged to be connected
to a respective bus bar within t'he 2% sai d individual second. termnal S
in one switch unit being connected Vi e respective bus bars to '\
correspondi ng second terminals in the or each other switch unit, _Wnerel n
each of said second termnals of said plurality of switches is arrang'ed to
lie substantial Ayswitching deeicencoragrising bephurality oéinterehgagabile the
cylindrical casing-and |ying on different axial lines of 'said plane. 2.

A sw tcﬁmgjdé&ﬂlﬁe @§hcﬂ‘/&!tﬁ|%dm|hcmﬁ'ﬁ'mg wherei n said casing conpri ses a

l'ind | h h d. | b
(hserted i §hed S SRR faREss A U5e cPetb enes thetst: 36l
pr V1 ded et GBI ushgaBsBIE iRacBlurafty of stagbsot Wiebgy device

substantla y as her scri bed ures 1 to 4 of

t he accqrnaepniectidiat 88id fldnges; and® switch unit-for use in a swi t chi ng
device of the type clainmed in any one of Clains 1 to 3 . _

a plurality of switches provided ‘within the cyllndrlcal casmg,

“each switch including a first terminal to which an electrical )
connection can be made from outside of the casing, and a second
terminal arranged -fo-‘be-connécted toa respective_-bus bar within 'the-_ :

- casing, said individual second terminals in one switch unit being

‘con_net{:ted via the respective bus bars to corresponding second terminal's_
in the or each other switch unit, wherein each of said second terminals
of said plurality of switches is'arrar_\:g'ed_ to lie substantially in a plane
including the axial centre line of the Cylindrical casing and lying on

_ different axial lines of said plane. o S T

2. A switching device as claimed in Claim 1, wherein said casing W
"comprises a cylindrical portion with notched body; and a rectangular |
casing being inserted in the cylindrical casing and having flat mounting |

surfaces proVided on at least two surfaces thereof. -

3. A switching device substantially as hereinbefore described with

reference to Figures 1 to 4 of the accompanying drawings.

4, A switch unit for use in a swifching device of the type claimed |

in any one of Claims 1 to 3.



