. XYe3eSPL6T: > Gas-Filled Switching Apparatus Reference’to Rel ated
Applications This application is based on Japanese Patent Application No.
2000- 365414, filed in Japan on Novenber 30, 2000, the contents :of whi.th are
her eby. i ncor porat ed by reference. Background of the Invention 1. Field of
the Invention This invention relates to a switching apparatus for electric
power filled with an electrically insulating gas. In particular, it relates
to a gas-filled switching apparatus " having an inproved seal ed contai ner
for housing sw tches 6aseffidrlaxbnpeitohingf Apparswidshi ng apparatus. 2.
Description of the Related Art Figure 5 is a schematic side elevation of a
cubi cl e-type gas insulated switching apparatus of the type to which the
presegﬁ%énvention rel ates. Switches such as di sconnecting switches 201 and

302, FIERtepFBaRE a3 Pr AR 4°8F86REi ng switch 303 are housed in seal ed
cont ai ners 3 provided i.nside met box 1. electrically.
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containers 2 and 3 to be decreased and thereby
Background of the Invention
1. Field of the Invention
This invention relates to a switching apparatus for
electric power filled with an electrically insulating gas. 1In
particular, it relates to a gas-filled switching apparatus
5having an improved sealed container for housing switches or

other components of the switching apparatus.

2. Description of the Related Art

Figure 5 is a schematic side elevation of a cubicle-type
gas insulated switching apparatus of the type to which the
present invention relates. Switches such as disconnecting
switches 201 and 302, a circuit breaker 301, and a grounding
switch 303 are housed in sealed containers 2 and 3 provided
inside a metal box 1. An electrically insulating gas fills the *
sealed containers 2 and 3. The insulating breakdown voltage
of the insulating gas is roughly proportional to its pressure,
so the gas is typically charged to a gauge pressure on the order
of 0.03 - 0.2 MPa to enable the separation between components

within the containers 2 and 3 to be decreased and thereby
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decrease the overall size of the switching apparatus. Sul fur hexafluoride
(SF6) is frequently used as the electrically insulating gas in the seal ed
containers 2 and 3. However, because sul fur hexafluoride has the capability
of contributing to global warm ng, there are restrictions on its discharge
into the atnosphere, so there is now an interest in the use of other
electrically insulating gases for this purpose. One gas which can be used

- as a replacenent for sulfur hexafluoride is dry air. However, dry air has a
| over déetesbel ¢het angtdl 1 hanzsubfur el tORiH§ 4RPars@dd. i s necessary
to pressurize dry air to a higher pressure than réquired for sulfur
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containers 2 and 3 are usually equi pped with covers which can be detachably
nmount Rl @AtEAralk 1y dmgasl atuineugls ngn opeai sigslatd theterddes 2 fend 3.

- containers. An airtight seal is fornmed between each cover and the
corres}Hb‘ﬁ‘aVﬁﬁfflkﬁfbaég%‘? gH 1dmiuI hexaf duprddgashas Whiecrarabaddtved®fn a
gasket rned in.the front surface of the flange and cl anped bet ween
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fl ang C 3 0 M6 ts r.Ls cured to a flange by
cli ps%mﬁ%%ﬁgkib% (%\E/lgro Et%(? g(;q"\r/ngar an%}:;éhes??%ﬁgégaﬁg Brggrsglht gé‘metr(?\ﬁatr each
ot her .tbeasdolit Gt REe ¢BEEt £ 0ca2TY Endutarehng §adek! P@E%hité‘?ufr'gy&e. must
be | arge enough to accommodate the bolts and 'bolt holes for recéiving the
bol t s @eewsjds asvhiheh gasdeet g omsesd sast her erepllenpmabl ewdt hatu itdhe out er
di nensions of the flange end up 2 being | arge, which increases the

over al he3pféuprideigssiiedizont HPHeverrudrieriphas as ovier diipdesitoriss of a

flange_jncrease, .the distance fr t he support point of the flange to the
| ocati®d rﬁ)ﬂﬂ?g‘ &PEga #Y ‘h’bp?‘?’éﬂg%otrl’rélef 198%tre S2nt& 15 BBCEEEGEY 4@ t he

bendi t ' I l.arge, and the flan nust be
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flange, so the width of the flange and the outer dinensions of the

cont ai ner atha mkeledcaovms desr ®asedndFor biter myea11Pecengped stitasses
~applied to the flange can be | ower than when bolts are used. However, the
clips FREEréxefighcompi eds veetardw by cimaomtedsicn  thd ajas firesms e

wi thin_the coHt ai ner to prevent the cover from becom ng detached fromthe
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cover an ange € conpressive Torce by astic
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flange. Due to these frictional forces, it is generally™not possible to

i nst al foomedefnvehehéronitpsunyf dend £ afltk o Spege ahné| d:DathéHable%We@h devi ce
is necessary for this purpose. Wien a cubicle-type gas-filled sw tching

appar at€ revessedld ddig nfthkardati ned space, there may be insufficient room
for the clip installation device to ogerate, maki ng installation and repair

difficult. SAnfiBly Bf TERIFIRANR i of 3°VeThd SpSesBHied nbenti shapdsyides a
gas-filledssw ghj p wing a seal ed.container. with a.cover which
can be easily %un?gﬁgo%?%%é%c%c')‘%%aﬁsﬂera B5y° hahd*t o° ForATH F8l iaaglléngierti ght
seal . by clips which fit over the cover and the flange and press them
towards each other.
When bolts are used to secure a cover to a flange, the flange
must be large enough to accommodate the bolts and bolt holes

for receiving the bolts as well as the gasket groove, so there

is the problem that ﬁhe_outer dimensions of the flange end up
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~The present invention also provides a gas-filled sw tching apparatus having
a seal ed contai ner which can withstand a high internal gas pressure. The
present invention additionally provides a gas-filled swtching apparatus
havi ng- a seal ed contai ner which can be small in size. According to one form
of the present invention, a gasfilled sw tching apparatus includes a seal ed
container containing an electrically insulating gas and a switch. The
cont ai ner includes a container body having a neck which surrounds an

openi e amg dakigengeviiirithiazreagesowWver dsetrbdm tdizd1e6K, tReC @RI &H Sposed
on the flange and covering the opening, and a gasket disposed between the
cover GORtahnet|.anfurihe miwsing ngsat bea inmmaicns e afddmye iAc reutsey,
peripher% of the flange lies inside an outer periphery of the container
body dP%iEiERRFE £ Ak tae smpreti-dpe bR tide tdenfinnee bodihe Theatdomai ner

1 angoiietifF fofn {2 antea i e diia¥iel RAndS i R Jaramy S ange
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the gasket. In preferred enbodi nents, the clanp has a gen ped

cross sectiwinemd ¢hipspaice obddeags @wuwé 4 heotegstory Elangegnaw firomthe
other leg at its end. The pressing nenber may be nounted on one of the

| egs. umneegessarydtenpsdiviisia Holthdgbekeini sheettange ,i soatireoamidthor med

in the cover. The groove may be forned by a variety of nmethods, such as by
press rT(]PﬂngFmH% REChith I RU AT oA dmensfiase P e AeRtaiaereiast ér ci ng

pl ate i ovi_de et n_the, pressing nenber apd either. the cover or the

fl ange"hz%fés ctacq;l ;k?%vg%%%fﬁ?oer%l BFB?‘WO&? ©of ggﬁe bgeﬂ‘%cLJe‘Eg b§ *CRE SQSanpi ng
force PEesSSi fﬁgﬁgﬁ. i i Rty Logs . Eigure 1 is
a schéﬁ% %gégigg gFE%ation ofc%ﬁeﬁgnggﬁ%giQgFﬂgﬁﬂ%ﬁ%gg?%%%r%g% gségg-filled

SW t clHageappar ahus ACes dhigtt extdia i esenpreBYaRid Ofbrd&d OHhEc? i
expl oded isonetric view of one of the sealed containers of the gas-filled
swi t chiegiappdravas shesauice wighie the Bogirea B $ogp revsntsigod covalr
el evation of a portion of the seal ed container of Figure 2, showi ng how a

cover TRCRRAPRAIPE AFRERGE Srommeheofilangsr- PpguitBesgpsket exerts
cr Oss'fr?cgigg%licel Pgl%tlao'?:oc’ftﬁe pgitilpgn woll;en compressed. Therefore,

frictional forces generate between the clips, the cover and the
flange by the compressive force by the clips and the elastic
force by the gasket when the clips are installed on the cover
and the flange. Due to these frictional forces, it is generally
not possible to install or remove the clips by hand,. and a special
clip installation device is necessary for this purpose. When
a cubicle-type gas-filled switching apparatus is installed in
a confined space, there may be insufficient room for the clip

installation device to operate, making installation and repair

difficult.

Summary of the Invention



‘a seal ed container of another enbodi nent of the present invention, show ng
how a cover is clanped to a flange of the container. 5 Figure 5is a
schematic elevation of the interior of a gas-filled sw tching apparatus of
the type to which the present invention relates. Description of Preferred
Enbodi ments Figure 1 is a schematic side elevation of the interior of an
enbodi nent of a gas-filled sw tching apparatus according to the present
invention. Parts which are the sane as or correspond to those of the

cubi cl e-t ypehgaprfesidred snvealtiinog appavates o Bagwfd ld ead eswndichdined by
the sane reference nunerals. The illustrated sw tching apparatus perforns
swi t crARPRRhetWechaginé 5@ lqdh« Tor Hhgrawibida 1:9Viemcw5d@é1 gam bsy

seal ed cogiainer 200, and a_second seal ed_contai ner 300 which are installed
t oget HERS WY hM2HNG5G 2R n§GordI R HBBT ok ¥t HART 8Os HF Rk 6@ oF SER@N YR er i or
of a . 10Q.. A bus |ine side disconnecting switch 201 is housed
mﬁthig§%€%l$$§s ggédled container 200 and is connected to the bus Iine 500.
Acircuit SOt s 1 I&pg cQn eals i ners 0 and
IS connectte}f ?Eﬁ{ehe di slglonnec%lgrrll\églsév}ns ?’ch (g&c% g%iﬁé’?’%ﬁ?&%éﬁ%&@?ng

swi t chagP2ragudl BavhagsadsvhtBancbhe aseeanensesl ed e eltdisteinBQ0 ndrgh i S
connected to the circuit breaker 301. Figure 2 is an exploded isonetric

vi ew ointéenéilr gassgalessswoat ai ner 200. The second seal ed cont ai ner 300 has
a simlar structure to the first seal ed container 200, so an expl anation of
t he second BkalrwesentaiAEENZdOwaddijelematlederaradesr 9t 936alfdd lasht ai ner
200 includes.a hollow container body 10 with a .longitudinal axis A_._The
cont ai 71} CEBIHITEPPRT SERR BaVengrn oaLntchas SN HIL T GeP Y BRE L
transv. aﬁig oss section. At each of its ends, the container 200 includes a
neck I Ich surrounds a substantially rectangul ar opening 10a and a
flange 13 vh¢&br&xhgnds BhaaEdsml AMiMe peekch?. AvOanby, M ac I ar
cover 20 for closing the opening 10a is nounted on each flange 13 and is
secur eflil betihestiandpenkd ppapatual i ipcdfuddsaanps 49eaPadai conglatineeal is
formed around each opening 10a by an annul ar el astic gasket 30 which is
sandwi ¢PeHabRERGe R IRl edveicadlind nsivd &Y g eyas. afe acomididier Bdw 10

i ncl udes trunk 11 extendi ng between the necks 12,and having a bushin
et ol SaREBARAEI c AT hOrB AT i SR TS hREn PRAT R GRE, Dol Mg

The 11ahRthgs) M BRendHle el TGS i1 OR Cok PRnAY, Sl Ry TP ©

cont ai f1gé nRRAY, 3Qovide AW RSs AEbNPERE IS e bA@ 6608PSnd0 1 %%el_ﬂﬁqwi thin

the outer periphery of the trunk 11 when the contai ner body is Viewed in
t he diamdt honjacfkeixi didposed Heettwaeal nére 2vennahd ddmpatlandgke aapeni ngs
10a defined by the necks 12 may have the m ni mum size necessary to permt

t he ci¥euRingraaRepl3grouik e prblgng AN eehes REIipdexy &fd tdteher

equi t to be installed in the container bo 0 wi thout being.i eded b
THe P ETnee Dot Baghag, anpetl SroRa AR Re TRt (Bt Copka ey toahEe o Y

cor nergs; i al Li r i C r : f el ach
flangééﬁéﬁﬁgsqg{wkétEgg%giigﬁ%ﬁ$§$%8§cgg%n§§§tégg%gg%#ggpékﬁgginsﬁgvged on
it. Theohthbkell aibe Ngeksudes andgiha-d1 8pgesA3cahnidie aerbaings1Ppody 10
are integrally joined to each other 'in an airtight manner such that °7
securing the cover to the flange. Each clamp receives a
peripheral edge of the cover and the flange and includes an
adjustable pressing member exerting a clamping force on the
cover and the flange.

In preferred embodiments, the pressing member is a set screw.

Preferably the set screw has a line of action passing through
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"gas will not |leak out of the connections between the different portions of
the container body 10. The cover 20 has the same outer shape as the flange
13 and has bolt holes 20b in its four corners. The cover 20 is secured to
the flange 13 by bolt 43 utilizing the bolt holes 20b and the bolt hol es
13a in the flange 13. A gasket groove 20a for receiving an annul ar gasket
30 is fornmed in the cover 20 near its outer edge. The gasket groove 20a has
di mensi ons such that a gasket 30 disposed in the groove 20a can be in
seal i ngheoghakietwi th both the cover 20 and the opposing surface of the
flange 13. As shown in Figure 3, each clanp 40 includes a base 41 with a
- substanti al ¥y prsifapet:dresbodémendss,, ante acpampsihag nenpeneralillye Y-or m of
a set screw 42 for pressing the cover 20 against the flange 13. The base 41
i ncl udRBAPRASErQRE SEC3IPT afst i n ik 41 a comed itgg'é Asras @ ic
connec%id bet ween _t he lE%F 4la and 41bh. A to%%ge 41d which flares away from
the setORl®l BY3X1B6TPR £OFRENGT LR Pled tongTGF t RES PESES I FERPENG a

screw&ﬁgkeFél%dMHé%Ptg%eﬁg%hgéggﬁggqﬁgﬁgand gui des the set screw 42 is

forme e secona | eg claﬁ% 40 is disposed on one of the four

sides of 1 henGNfeZPeticibddifnORt sPAEL2AAR 9F [di% CONET 28 ULV

opposi ng flange 13 di sposed between | egs“41la and 41b. When the "set screws
42 arefdrgbtienadthe 2svied .pr ehe VA nidie butfeirnted B es wefridwy coper 20,
the cover 20 and the flange 13 are clanped to each other, and the gasket 30
i s pressbhoist,o st | g bpnpaes swiwdr Kimey oppoby ngastrifndass. of t he gasket
groove 20a and the flange 13 to forman airtight 8 seal. Preferably the
line of act{Bn Ret RFeTerpeAg IehedlBRBEredd byr&brFOE@ingcreb@a® oks t he

t f f th 20 th h th t . The di st
oo R HISRE e 52l BB WD NS pslet 28, Tho i stance
th t l.ned.thi gk 0 f th
R PiePTLBBYLNLEDES3r ol chbe BRXGRA0MIANS 11 AT0e AR SRINY, (he

the flppgend3cibmpimyefbpeeobreattt girddei s§amhefpeat ai ners 200 and 300 is
filled wth an electrically insulating gas (such as dry air), which is

pressurized to a level which will provide a suitable breakdown voltage. By
having the set screws 42 of the clanps 40 press directly on the outer
surf acBE16f Dige FoMet502008ppbsi PE v dfasket grooves 20a, each gasket 30

can be el 1 el DY Ee3e RARLMTL LIS OPHOSIIN ULl Ae5 of Ahe [Lenge 13
necesSéﬁyeﬁﬂoﬂﬁﬁEEQeoQOLthQLfﬁlh@d@s%h%@@ﬁ§u}%pparatus according to
the present invention.

Figure 2 is a exploded isometric view of one of the sealed
containers of the gas-filled switching apparatus shown in Figure
1.

Figure 3 is a cross-sectional elevation of a portion of
the sealed container of Figure 2, showing how a cover is ‘clamped
to a flange of the container.

Figure 4 is a cross-sectional elevation of a portion of
a sealed container of another embodiment of the present
invention, showing how a cover is clamped to a flange of the

container.



for use in pressing a cover 20 against the flange 13, so the width of the
flanges 13 and the overall outer dinensions of the seal ed container 200 can
be decreased. In addition, |arge bending stresses are not produced at the
connection between the flanges 13 and the necks 12, so the flanges 13" do
not need to be thick. A clanp 40 can be easily installed by hand sinply by
placing it over a peripheral edge of a cover 20 and a flange 13 and then
tightening the set screws 42, without the need for a special installation
devi ce suchFiagure Aedded withemhitpe. clheref Doe, o8 thd nbivélabiodfofa t he
clanps 40 is_not only sinply but also can be perforned in a confined space.
The gaa@tigldedesvdichipgbapboradds pfatheveypetdwhiarh die pericseoh,
dependj n Eon factors such as the structure of the cover and the necessary
dlnenéP% Rt 2eBurEP RS t he groove 20a. If the cover 20 is thick or

requi res a high di nensional accuracy, machining of the gasket groove 20a
may be appropriate. If the cover 20 is sufficiently thin and the gasket

ar ooV, 208r 4883 00 QA £LF Bl oBptlominRl gl acouracy, it mmy be

advant ageous™t o roove 20a by press working, which is a sinple,

rapid, and ecgnpgei cais r@tgtqﬂeméfhﬁcnymér eﬁfevéﬁtlo%%%vv%h@ g(%e%cﬁ{ %fised as

pressing nenmbers in each clanmp 40 can be selected in accordance wth

consi den atnlbodimenh af 4 hpssi el Dédtdwi senliag appheiatels accdddief R
pressure, and the size of the set screws 42 and the base 41 of the clanp
40. Gé'ﬁé@@lﬂ%ﬁew iny epvtefast ablRants vihdpdsarehths eanscasws d@rwespoad airly

equal ‘p ggﬁgln a nore uni formpressure distribution. |nstead of
the sét sf@?%‘g? SO e ey REtFRS st ded %Wlttﬁéum/epmaﬁ%of

t t 4 d t th t
Sat ndtyREe s, il CLARP a%ﬁarlegeea%eef“%éﬁ%g e e%gcwﬁu%%ael%ﬂ%y 10,
W th te) hbardeekd s Wi IEYE a 1%19&13:3993 g%% c%g p@h%gg b%%%%& ween

the set screws 42 and the first legs 41 nps nbers her
than seivecbews ¥Pneasoe ase€daasiqi@ssi 1g NEdiSes Ok Cf 8APENGdhefovers

20 and the flanges 13 to each other, such as wedges. 10
container 200 and a second sealed container 300 which are
installed together with an operating portion 400 on the side
surface of the interior of a metal box 100. A bus line side
disconnecting switch 201 is housed within the first sealed
container 200 and is connected to the bus line 500. A circuit
breaker 301 is housed within the second sealed container 300
and is connected to the disconnecting switch 201. A load side
disconnecting switch 302 is also housed within the second sealed
container 300 and is connected to the circuit breaker 301.
Figure 2 is an exploded isometric view of the first sealed
container 200. The second sealed container 300 has a similar
structure to the first sealed container 200, so an explanation
-of the second sealed container 300 will be omitted. The first

sealed container 200 includes a hollow container body 10 with

a longitudinal axis A. The container body 10 is open at each
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Figure 4 is a cross-sectional elevation of a portion of a seal ed container
200 of another enbodiment of the present invention. In this enbodi nent, a
reinforcing plate 50 (such as an iron plate or a stainless steel plate) is
provi ded on the outer surface of the cover 20 along each of its sides in a
| ocation corresponding to the gasket groove 20a. The structure of the

seal ed container 200 is otherwi se the sane as that of the previous

enbodi ment. The second seal ed contai ner 300 may have a simlar structure to
t hat sddhamaRgugbly. rdteangubbarcragspkate SPopsayent sohhe gasdderRin gr oove
20a from undergoi ng undesirabl e deformati on under the clanping force of the
set sc‘?%ﬂélmzngﬁd therepytadnarad he imwludeket n80ki h2 absigh ahblrercstrajze f or

form'?j% ar&)airtigh seal . The reinforcing plate 50 pernmts the cover 20 to
be mad® DHPELRREAAdYeicAtangitba hsChAB1AG €48 anfop fdamary Iy Wiriads

wor ki n h et, sgrews, 42 of t cl anps 40 act on the flange 13

i nst ea%%%ﬁgg é’ﬁgw§593r ogm E]i]?rir}%‘?kﬁ% i &HEPHG Yar €S TR AR HENVi ded
on th i I ‘ b y. the t_scr 42. As
descr F%(ng%%g/%gg% 21?%% ngﬂ f ol%ﬁei ?%rlfens gfd‘%%gég(rj%lgeenaf&il niilgan’%%’%ﬁ%ndz
gas-fiis edesuireahitRy GPar Phligel 18! BeLS 3 HEAA BEL FOBFALAGMIEON @I NIl an
electrically insulating gas and a switch "di sposed, wth the contai ner

havi nga irtbghdi sealbddy flrawmiat) sarcecd ebichhopeniadndsaabyopanianGand: a

fl ange which extends outwards fromthe neck, a cover disposed on the flange
and covkRfhécCt HasEpdnBAgwhachaiResadidyioded] hettveem tite coonser & arhe

fl ange andf{lorm' ngi a seal around the opening, with an outer periphery of
the flahgeft¥Pa§ ilfsi de an outer periphery of the 11  container body as

viewed in | ! ti o f. the.caontainer body, and a plutality of

cl anps det :@%gﬁc%{%%%ﬁgfgnﬂgoﬁgOc%eg%ut%c?st fie lfli'%ﬁglel, & tter?ade‘é%i’até{’ o

recei g RedRE! PRELRE @Q@ﬁn@fatlﬂ?sﬁi?ﬂgriﬁ‘@gaﬁﬁgtfﬂoqul%]?eﬂql'ﬂq%lo%erw an
adj ust abl e pressing nmenber exerting a Clanping force on e cover and the
f1 angein THeref onthem gaee f cohned iswd chiody appar as Usy Larede LS Rg Nad i ch
is conpact and which has a seal ed container which is capable of resisting a
hi gh preRgituadinglwhixds dantbe sasksy landndethebbyteeaped iphertiwey roff e, by
enpl oyin set screw_havi,ng .a line of action passing through the gasket as
a pr es%li’% RBES, 13 Ja& flini%llétf dMe M ERT ppatahasycad boeommainted Inhi ch
has a ! LGhi ks C ble,of resisting a high pressure and
whi ch %gﬁélg% %‘3‘2‘??%“%%&9’53?. %gry @@% %%Fernpsaaphe&%ewﬁm ﬁj% cl anp
with agpaits©f1ieas hiet vaane Wity t 8fy e diie La0ee ALl ed,
with one of the | egs having an end ﬂmﬁ%ff%r es away romeltﬁé"ﬁloétj‘ﬁt?] eg,
and wi¢dntagnprebsidyg 10edber ibeiedg ifDuhked igRddivOid®REE0.A [ S s can
be easily installed, and the seal ed container can be sealed with certainty.
Al so, SPehathRercéferchasbe gemkartgr odhe Ppenieags \idkg delfd rgat ket ther med

therein bg Pr&ss vvorhi ng, éﬁlhe cover can be easily and efficiently
manuf dETFEd 1 AWRAY aRBEEK SN G rBRETEDr SidSi RPRESBAEYgdskeerBitofthed in

whi ch HaEe B echE Rkt a 0t DTS bl Ehn g RS Rne e e any
provi dhge & DHREALND Bt Rst A0 16 i8Ckhe container body 10 without
being impeded by the openings 10a. Each flange 13 may have bolt
holes 13a in its four corners for installing the corresponding
cover 20 on the flange 13. Each flange 13 has a width sufficient
to accommodate the clamps 40 installed on it. The trunk 11,

the necks 12, and the flanges 13 of the container body 10 are

integrally joined to each other in an airtight manner such that
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.12 . by the pressing nenber on the cover or the flange, undesirable
deformation of the gasket under the clanping force of the pressing nenber
can be prevented, so a gas-filled sw tching apparatus can be obtained which
has ‘a seal ed contai ner having reliable sealing performance. 13 \Wat is
clained is: 1. A gas-filled sw tching apparatus conprising a seal ed
container containing an electrically insulating gas and a switch, the
cont ai ner conprising a container body having a neck which surrounds an
openi igaani bl flangesahi ot exf drivs annnverdsohs odbetheenctke di€@eeendi sposed
on the flange and covering the opening, a gasket disposed between the cover
and t IRP¥T39R8 8Adthe maortaisenl badyudd + he opening, an outer periphery of

the flange lying inside an outer periphery of the container body as viewed
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As shown in Figure 3, each clamp 40 includes a base 41 with
a substantially U-shaped cross section, and a pressing member
in the form of a set screw 42 for pressing the cover 20 against
the flange 13. The base 41 includes first and second legs 4la
and 41b and a connecting portion 41lc connected between the legs
41a and 41b. A tongue 41d which flares away from the second
leg 41b is formed on the free end of the first leg 4la, and a
screw hole 4le which threadingly engages and guides the set screw
42 is formed in the second leg 41b. Each clamp 40 is disposed
on one of the four sides of the cover 20 with the peripheral
edge of the cover 20 and the opposing flange 13 disposed between
legs 41a and 41b. When the set screws 42 are tightened so as
to press against the outer surfaces of the cover 20, the cover
20 and the flange 13 are clamped to each other, and the gasket

30 is pressed into sealing contact with the opposing surfaces

of the gasket groove 20a and the flange 13 to form an airtight
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1 wherein the gasket is received in a groove forned in the cover by
‘machining. 6. A gas-filled switching apparatus as clained in claiml
wherein a one of the cover and the flange is provided with a reinforcing
pl ate contacted by the pressing nenbers of the clanps. 15 ", GAS-FI LLED
SW TCHI NG APPARATUS Abstract A gas-filled switching apparatus has a
gas-filled seal ed contai ner having a container body with a neck which
surrounds an opening and a flange whi ch extends outwards fromthe neck. A

cover sealli sppgedcaadiie thange e pvaktliftm WWENLASG Ahsifgskeirdes

di sposed between the cover and the flange to forma seal around the

openi et el ubyl éaghoset| sapewdeRaohabhy sateresubdaceyerf thd kevidrange.
Each cl anp includes an adjustabl e pressing nenber exerting a clanping force
on thetRassendttheughabhhe. ggsket 36. The distance between the two
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]111JIIMNC xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c]cal]ca]ca]ca
U] ca] ca] ca]®ta¢ cjcal takcafcadch] cf] th¢ca¢atedCocontainers 200 and 300
bClO%gis( )f-i!lpl#elé) (x):/a%t(h) :alinpétll gs:/frg}::‘:\il l?/%g(;/fl(a)t-in{g()(gfs( % éiig(yfs (d)r-y air),
which is pressurized to a level which will provide a suitable
breakdown voltage.
By having the set screws 42 of the clamps 40 press directly
on the outer surfaces of the covers 20 opposite the gasket
grooves 20a, each gasket 30 can be efficiently pressed against
the opposing surface of the flange 13, and a seal can be obtained
which can withstand high pressures.
It is not necessary to provide bolt holes in a flanges 13
for use in pressing a cover 20 against the flange 13, so the
width of the flanges 13 and the overall outer dimensions of the
sealed container 200 can be decreased. 1In addition, large
bending stresses are not produced at the connection between the
flanges 13 and the necks 12, so the flanges 13 do not need to
be thick.
A clamp 40 can be easily installed by hand simply by placing
it over a peripheral edge of a cover 20 and a flange 13 and then

tightening the set screws 42, without the need for a special

installation device such as is needed with clips. Therefore,
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The gasket groove 20a may be formed in a cover 20 by various

methods, depending upon factors such as the structure of the
cover and the necessary dimensional accuracy of the groove 20a.
If the cover 20 is thick or requires a high dimensional accuracy,
machining of the gasket groove 20a may be appropriate. If the
cover 20 is sufficiently thin and the gasket groove 20a does
not required high dimensional accuracy, it may be advantageous
to form the groove 20a by press working, which is a simple, rapid,
and economical method.

The number of set screws 42 which are used as pressing
members in each clamp 40 can be selected in accordance with
considerations such as the size of the sealed container, its
internal pressure, and the size of the set screws 42 and the
base 41 of the clamp 40. Generally, it is preferable to dispose
the set screws 42 with a fairly equal spacing to obtain a more
uniform pressure distribution.

Instead of the set screw 42 contacting the outer surface
0of the cover 20, the orientation of the clamp 40 can be reversed
so that the set screw acts against the surface of the flange
13 facing towards the container body 10, with the flange 13,
the cover 20, and the gasket 30 being clamped between the set
screws 42 and the first legs 4la of the clamps 40.

Members other than set screws 42 can be used as pressing

members for clamping the covers 20 and the flanges 13 to each

other, such as wedges.
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Figure 4 is a cross-sectional elevation of a portion of
a sealed container 200 of another embodiment of the present
invention. In this embodiment, a reinforcing plate 50 (such
as an iron plate or a stainless steel plate) is provided on the
outer surface of the cover 20 along each of its sides in a location
corresponding to the gasket groove 20a. The structure of the
sealed container 200 is otherwise the same as that of the
previous embodiment. The second sealed container 300 may have
a similar structure to that shown in Figure 4. The reinforcing
plate 50 prevents the gasket groove 20a from undergoing
undesirable deformation under the clamping force of the set
screws 42 and thereby maintains the gasket 30 in a suitable shape
for forming an airtight seal. The reinforcing plate 50 permits
the cover 20 to be made of a thin material, such as one suitable
for forming by press working. When the set screws 42 of the
clamps 40 act on the flange 13 instead of on the cover 20, similar
reinforcing plates 50 may be provided on the portions of the
flange 13 to be contacted by the set screws 42.

As described above, according to one form of the present
invention, a gas-filled switching apparatus includes a sealed
container containing an electrically insulating gas and a switch

“disposed, with the container having a container body having a
neck which surrounds an opening and a flange which extends
outwards from the neck, a cover disposed on the flange and
covering the opening, a gasket disposed between the cover and

the flange and forming a seal around the opening, with an outer

periphery of the flange lying inside an outer periphery of the
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container body as viewed in an axial direction of the container
body, and a plurality of clamps detachably securing the cover
to the flange, with each clamp receiving a peripheral edge of
the cover and the flange and including an adjustable pressing
member exerting a clamping force on the cover and the flange.
Therefore, a gas-filled switching apparatus can be obtained
which is compact and which has a sealed container which is
capable of resisting a high pressure and which can be easily
and reliably sealed.

Furthermore, by employing a set screw having a line of
action passing through the gasket as a pressing member, a
gas-filled switching apparatus can be obtained which has a
sealed container which is capable of resisting a high pressure
and which can be easily and reliably sealed.

In addition, by forming each clamp with a pair of legs
between which the cover and the flange are disposed, with one
of the legs having an end which flares away from the other leqg,
and with the pressing member being mounted on the other leqg,
the clamps can be easily installed, and the sealed container
can be sealed with certainty.

Also, when the cover has a gasket groove for receiving the
gasket formed therein by press working, the cover can be easily

and efficiently manufactured.

When a gasket groove for receiving the gasket is formed
in the cover by machining, a gas-filled switching apparatus can
be obtained which has a cover with a high resistance to pressure.

Furthermore, by providing a reinforcing plate for contact
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by the pressing member on the cover or the flange, undesirable
deformation of the gasket under the clamping force of the
pressing member can be prevented, so a gas-filled switching
apparatus can be obtained which has a sealed container having

reliable sealing performance.
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What is claimed is:

1. A gas-filled switching apparatus comprising a sealed
container containing an electrically insulating gas and a switch,
the container comprising a container body having a neck which
surrounds an opening and a flange which extends outwards from
the neck, a cover disposed on the flange and covering the opening,
a gasket disposed between the cover and the flange and forming
a seal around the opening, an outer periphery of the flange lying
inside an outer periphery of the container body as viewed in
an axial direction of the container body, and a plurality of
clamps detachably securing the cover to the flange, each clamp
receiving a peripheral edge of the cover and the flange and
including an adjustable pressing member exerting a clamping

force on the cover and the flange.

2. A gas-filled switching apparatus as claimed in claim
1 wherein the pressing member comprises a set screw, and a line
of action of a clamping force exerted by the set screw passes

through the gasket.

3. A gas~filled switching apparatus as claimed in claim

1 wherein each clamp includes a pair of legs between which the
cover and the flange are disposed, one of the legs has an end
which flares away from the other leg, and the pressing member

is mounted on the other leg.
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4. A gas-filled switching apparatus as claimed in claim
1 wherein the gasket is received in a groove formed in the cover

by press working.

5. A gas-filled switching apparatus as claimed in claim
1 wherein the gasket is received in a groove formed in the cover

by machining.

6. A gas-filled switching apparatus as claimed in claim
1 wherein a one of the cover and the flange is provided with
a reinforcing plate contacted by the pressing members of the

clamps .
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A gas-filled switching apparatus has a gas-filled sealed
container having a container body with a neck which surrounds
an opening and a flange which extends outwards from the neck.
A cover is disposed on the flange to cover the opening, and a
gasket is disposed between the cover and the flange to form a
seal around the opening. A plurality of clamps detachably

secure the cover to the flange. Each clamp includes an

adjustable pressing member exerting a clamping force on the

cover and the flange.

| FIG. 1
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