- 1 - DESCRIPTION Insul ating Spacer for Gas-insulated Electrical

Equi prment Techni cal Field 5[0001] The present invention
relates to an insulating spacer for gas-insul ated el ectrical

equi prent particularly to such an insulating spacer for gas-insulated
el ectrical equipnment as is to be arranged at a junction between netal
containers. 10 Background Art [0002] As a general practice in a gas -
i nsul ated el ectrical equi pnment Q%§§ - insulated sw tchgear
(hereinaftf }Sreferred to as " roun ed cylindrical netal
cont ai ner s*arg ?BFH@dSE?C?He?PrfFéﬁgé@sPhﬁéﬁéogﬂﬁgtamCﬁhsEqaupmgnt
spacer therebetween to provide gaﬁ s$cthons ard antlpsulathg gas,
such as SE i.s, fil nside each of the meal containers at a
pressure%o?lhéllfatl EI egdl\/Pa 20[ 0003] G S includes various
con8titudfC0ddvi ces that are accommopdated within the nmetal containers

such as breakg/s, g%§&99”§858£§109;%“39'n?bﬁgng%%fzgs%ﬁgﬁlpﬁsﬁgﬁq%@

conduct ors. Annn ese devi ces S-"SEect

25 spaceﬁ@ragésféﬁﬁé@a{t@deﬁ]@tﬂtlrwad{ mﬂwﬂaﬁaqmﬂ:tgwlmdiy ans such
conS|deraﬂglﬁ@%&@Eh%@ %?@C%r TRl iR Afa ¢ g%ﬁ?ﬁf%;éﬁ%é&ﬁ%Pment

[ 0004] an insulating s ace ou
requireda§oﬁﬁsGpapﬁoﬁrﬁéPﬂﬁﬂnéﬁcé ANGCEHGN defraeena Msitede candeiars Tl
for8eal i ng

Background Art
[0002]
.As a general practice in a gas-insulated electrical
egquipment such as a gas-insulated switchgear (hereinafter
15 referred to as “GIS™), grounded cylindrical metzal
containers are joined at their flanges interposing an
insulating spacer therebetween to provide gas-sections and
an insulating gas, such as S8F6, is filled inside each of
the meal containers at z pressure of 0.4 to 0.6 MPa.
20 [0003]

GIS includes various constituent devices that are
accommodated within the metal containers such as breakers,
disconnectors, grounding switches, and bus conductors.
Among these devices, gas-sections sealed with insulating

25 spacers are formed to establish properly spaced gas-
sections considering operation and treatment time of the
insulating gas.

[0004]

Usually, an insulating spacer should satisfy required

30 insulation performance and should have a proper mechanical
strength enough for sealing a high-pressure gas
hermetically. To respond to this demand, the insulating
spacer mainly uses alumina-filled epoxy resin or silica-
filled epoxy resin. Further, the insulating spacer is used

35 in a variety of shapes such as so-called a conical spacer,

which has a concavo-convex shape, i.e., one side of which



To respond to this uses alumna-filled a high-pressuregas demand,
the insulating epoxy resin or silica- filled epoxy resin.
Further, the insulating spacer is used 35in a variety of shapes such
as so-called a conical spacer, which has a concavo-convex shape,
i.e., one side of which - 2 - is conv&x-and the other side concave
so that the intensity of the electrical field along the surface of

t he insulis igqpepacerd wihé beheeakeéded cohicasrer edudiheg: rad alntensity

VO conv
Shape.  SlhogR) SR qEba A0 SREGR O AR B e P Evine
1) has déRaGHedidd inesneakaned pdvide dfectmmmlrascuaaﬂerdxwesim o5

ar ranged eetasaardrel &i §d agR%0fcHBt ala L HY AdRLS d U AY theme The
i ns Iatiggw®% cer supports a high voltage 10 conductor at t cent er

of I"'ts s body of a nolded insulator and has a ring- shaped nmet al
material flarge exdieloutep oBrtpobeoence (Pheeasf Ll\ai‘&ra&dﬂéel has

insulatl r r ed bet ween t he es.o net a
cont ai ners gﬁg%%§-§§hﬁ?%5 E%PQ|%%?%%Fn8ftﬁPBgﬁﬁleFF§ef5tYHﬁrﬁ@ﬁf
the flanges @traheedetbbtweanalmetalthélanggssh@ﬁednemﬂrﬂ aattedirsdrs

fllange beans 1hie chisght afng s%ﬁ%%l L g fP%;HH?Q%?S
TG &

of .the nmétal containers to prevent
octlr r en€ENElIChPEakaE e tihecoBT BB qfnsi:ﬁ:at (ﬂPaC@I’se]@m’lEd dfet &/eermltctm:l

flanges ahsthat2@metad BBt @ n§i1§dgb§1h 6§alﬁir@\{¥'ta%h$‘rﬁia%tgér’r%§§ Eiaﬁgéh%f}?d
ool gl ol gt e pressiannod [HOKB] Jorther Yor el
of disc spacer 1is arranged between the flanges of the metal
containers and is secured with tightening through bolts
15 joining the flanges of the metal container, the ring-shaped
metal material <flange bears the tightening force that
appears 1in Jjoining the flanges of the metal containers to
prevent the molded insulator from occurrence of breakage.
The molded insulator is secured between the flanges of the
20 metal containers being sandwiched by the ring-shaped metal
material and a pressing-pad.
[0006]
Further for example, JP 2007-14070 Al {Patent
Literature 2) has described an insulating spacer of disc
25 spacer type. The insulating spacer defined in Patent
Literature 2 has such a construction as has a center
conductor embedded in its center and a plurality of
embedded metal fittings on the circumference of the
periphery thereof. The insulating spacer is secured on a
30 metal circular flange with bolts using the embedded metal
fittings and only the circular flange portion is arranged
between the flanges cf metal containers to be fastened with
tightening through bolts joining the flanges of the metal
containers.
35 [0007]

In the insulating spacer of Patent Literature 1 stated



25 spacer type. The insulating spacer defined in Patent Literature 2
has such a construction as has a center conductor enbedded in its
center and a plurality of enbedded netal fittings on the

ci rcunference of the periphery thereof. The insulating spacer is
secured on a 30 netal circular flange3with bolts using the enbedded
metal fittings and only the circular flange portion is arranged

bet ween tded angks @ﬁngﬁaﬂagadum@n@lsmnmeheamxﬁlﬁngbwthh be made

ti ght eni r h in f f e netal cont ai ners.
35[ 0007] ngané{hg%%nsg?g%l?ﬁggg acg(rﬁg% at ent alf% Srat url 118tRERE  the
- above, &i#995g- Shapddiaret Betaht edoalt Ainemye comtbeemaderhicdr ttiee

Ui oht eni 6018 daloapoeans Ik dbiqid1ahdestbapass e h@l@&kmg
contai ner, %ﬁhlch t he i nsul atl ng spacer is arranged

secdred Wi FRg BOWSTEFughPperEse ﬁ@\%@ve@on%&%%@@ﬂm §s to
confi gur athlmq t}setmdmlaﬂitlnﬁsnmhdea |Hysubah@mbm§§ndlvu CBbfﬂ_Qe'eh the

bet ween e t al rial d the pressing:

i nequal i %’J}%lg{l ?ll%&ie{&g%egc rfg}‘actesrlaaﬁb af[healplf‘? I?1%‘% YRR biFY s
or the e%@e§§thﬂnkﬂgeﬁwr@ﬁ@famhngtp@htemlmgghhead@@ 0 At O ey 0

t he specbfl%g tQr I the ol ded insul ator

[ 0008] - 3 ﬁgg%gqg-occﬁﬁ?%ﬁ} q%ﬁu#lQ1 (¥% {h Q%ﬁ? Bolts

i n8It i n&eé’ﬁ’&é’erth?hesla%‘élf%?qiecFQW%le mae m@mb cbneakage 1n dfhe

t he el ectubileiald egunpeRpl- | eaks devel oping finally into an insulation

breakdOMﬁ @ﬁgudent or else in an extrene case, a rapid bel ching out
of the i 8 ting gas will cause an expl osion accident; any of these

will |ower tHé riereababét yo@cﬁume igas-thesulat addel Qﬁéﬁl@ﬁbre(wf prEy .

To 20 a r t.rive, s as |i easi n the
thlcknesgﬂgglEE nnbégg§|ns % yfaglgﬁp ?‘&ﬂﬁ}ﬂh? q1fﬁ§ﬁ@

t he2 i nsuPat ithg speeetri¢at eq@nemged §Eﬁdﬂgt@evehdpimgtﬁénally into
re- arrangh”&ﬂéﬁﬂéﬂ%&ﬁ'BQe%&deﬁréé@h&QﬁPedd?ﬂéﬁ H_r' %%H¥%%%

pr essi ng- gad However, 25these have encounteréed p ens int
manuf act GFFRg 8f TPRES REAFRLRAY o8 Facdr thie |lnt§@é@r¢én@o§t815y wilgo@gjuse
The |nsuhatlagp&baﬁah Obd%ﬂdﬁﬂtlJtéﬂyﬂl6§ 2rgtatedyabove jbgesuch
device a ei?a 0 %f ﬁg on_t he neh circular_flange wth
bolts. Thrs¢C %Fgﬁ ¥ e§tres st 3??ﬁu§%ﬁﬂ2ﬂl%%%tﬁﬁHéPm§HBul&kbe
eﬂﬂhrgedavoldhehestent.cmmmm&aéﬁ&amyttbthentﬂmvenenbho%sdumaﬁédﬁlng
attrlbutgggegﬂl(fh & rgil an, £ 1 apgs. 5o nthe reliabilit
the gas-insulate %iectrlca equi p n%ﬁt q%%ere(%?e w?ﬁ% e 'tTas® b%@ﬁnﬁ
constituent of the insulating spacer, for increased
strength, and further, re-arranging the location of the
ring-shaped metal material and the pressing-pad. However,
25 these have encountered problems in that the manufacturing
of the insulating spacer will become costly.
[0009]
The insulating spacer of Patent Literature 2 stated
above is such a device as is to be secured on the metal
30 circular flange with bolts. This configuration requires
that the metal container should be enlarged to the extent
compatible with the increment of dimension attributable to
the circular flange to maintain the reliability of the gas-
insulated electrical equipment. Therefore, there has been a
35 problem in that the manufacturing of the insulating spacer
will become costly.



35problemin that the manufacturing of the insulating spacer wll

becone costly. - 4 - [0010] An object of the present invention
is to provide an insulating spacer for gas-insulated electrical
equi pnent, i.e., a spacer being highly reliable and capabl e of being

5econom cal |y manufactured, as well -aséd having a sinple structure.
Di scl osure of Invention [0011] 10The present invention provides an
i nsul ati n@®lgdcer for gas-insulated el ectrical equi pnment having such

a constructi @1t93ﬁ armyded, in tor.; central conductor being
enbedded in the no 358 imsu a%o%%kgﬁ a %%Y%P ﬁ%?eﬁfhlgﬁeﬁﬁﬁv' anfRd
at the pdfispHertdindi aeAsesn Iofr t hes1bnohtieted nslleat-ari catlheeaqet mhent ,
material widh thesprbdedpi-asy aliynRei Ag; PLared, hat ween fil.a
met gl cont ai ﬁer,s, ?ﬁe flan esk'!lj beiq'{l ti}(a;oup]fedﬁjgy a pl urgﬁl tf/e I)%e?%ér)%ﬁ%h
bol Ps, iﬁ%ﬂoaﬁ-ctw&bemam%@at% nsiéén #eltheafol Bevingsus atoimple
smal | er tshamdthe«di mensi ons of the flanges, the nol ded 20i nsul at or
has a thin section, one |ateral side of the thin section being nol ded
into a thin ring shape, a ring-shaped netal fitting of a
cr 0ss- setisoidals ures lvep eriverftidtdred onto the thin section, the
ring-shapeg Agtal fitting defining the dinmension between the flanges
and form'ng a current 25carrying path between the nmetal containers,
and®t he ringThehggeapand dinvention mmivides tan nisscla oinarspaeaur ed
by a pl uraki g% sofi nishalicen ”9 RQtiall WhAlpment having such a
construction that a molded insulator; a central conductor
being embedded in the molded insulator; and a metal
material being arranged at the peripheral dimension of the
15 molded insulator, the metal material with the molded
insulator being placed between flanges of metal containers,
the flanges being coupled by a plurality of through bolts,
in which the peripheral dimension of the molded insulator
is smaller than the dimensions of the flanges, the molded
20 insulator has a thin section, one lateral side of the thin
section being molded into a thin ring shape, a ring-shaped
metal fitting of a cross-sectional L-shape is fitted onto
the thin section, the ring-shaped metal fitting defining
the dimension between the flanges and forming a current
25 carrying path between the metal containers, and the ring-
shaped metal fitting and the thin section are secured by a

plurality of tightening bolts.

[0012]
It is preferable that the thin section of the molded
30 insulator has a plurality of U-shaped notches for passing
the through bolts therethrough.
[0013]

It is also preferable that the tightening bolts are
arranged on the flat portion of the inner side of the ring-

35 shaped metal fitting at approximately regular intervals.



It is preferable that the thin section of the nol ded 30i nsul ator has
a plurality of U shaped notches for passing the through bolts

t heret hrough. [0013] It is also preferable that the
tightening bolts are arranged on the flat portion of the inner side
of the ring-35shaped netal fitting at Sapproxi mately regul ar

intervals. - 5 - EFFECT OF I NVENTION [0014] Wth the configuration
of an i nEFFERCTN@FS JAGENTIAN gas-i nsul ated el ectrical equi pnent as
defi ned Rboﬁaﬁ 5present invention, the insulating spacer, which is
provi ded throdgh steps of manufacturing separately the nol ded

i nsul at or haWind Fhehigesaimtian athen g slepedy mgateof ifdd ng
havi ng a glko: [Xeg) af fxi N d neta
T LG Patoaral s o the ot an or L0ths o 350 Sonatitat or

usi ig a PFEFEREt yRIENELGRY ey 1BSLS.E i0gh Spacert e mpdsad Use twsari deise
flanges ehrblghnetabscedt aaneirs cenalhiongddae dfil-angesbaidigiecoupl ed by
a pIuraILt§ gg thrﬁu%h boIt%P.There [, it wll bé offered that a _good
gas-t i ght Ra8s26P t REVGES- Sediitln SEFERE [Ches EdROaisher R Metsd

mai nt ai nédtatnghbardhded icmsulsatertpontilon-ishaphke andls alfatiixiggs paeer ,

t hat the_.cufrL Iyl f.ar . i_ncul ating current can be
seour ed By 4 ShAPed TG aar Cenc PN aRgsed Leesl Tt (g SECa1on of
cohhect i RgecBAddetoinselader tRéngetablusntldityers, tdndtcadoor dioddlsy,

20t hat achhgBkyihekrpBked BeulathNgheP2eenqean oe teeoparigal Iy
nanUfaCtggggéiners enabling the flanges being coupled by a
plurality of through bolts. Thereby, it will be offered
that a good gas-tightness of the gas-section of the metal
15 container will be maintained at the molded insulator
portion in the insulating spacer, that the current carrying
path for the circulating current can be secured by a shared
use of the ring-shaped metal fitting as a connecting
conductor between the metal containers, and, accordingly,
20 that a highly reliable insulating spacer can be

econcomically manufactured.

Brief Description of Drawings
[0015]

25 Fig. 1 is a schematic vertical sectional view of an
insulating spacer for gas-insulated electrical equipment as
an embodiment of the present invention to illustrate its
aspects of being fabricated-and-in-use state.

[0016]

30 Fig. 2 i1s a schematic vertical sectional view of the
insulating spacer for gas-insulated electrical equipment
illustrated in Fig. 1 sectioned along a plane different
from the one in Fig. 1 to illustrate its aspects of being
fabricated-and-in-use state.

35 [0017]

Fig. 3 1is an enlarged exploded view of the edge



Brief Description of Drawings [0015] 25Fig. 1 is a schematic vertical
sectional view of an insulating spacer for gas-insulated el ectrical
equi pnent as an enbodi nent of the present invention to illustrate its
aspects of being fabricated-and-in-use state. [0016] 30Fig. 2 is a
schematic vertical sectional view of- tthe insul ating spacer for
gas-insul ated electrical equipnent illustrated in Fig. 1 sectioned

al ong a pbaneodi f fef enttHer omitbel anengn Epgcek t ofbk| usiastindilsnted

aspects 8&eQ%Egggﬁagg%ﬁg%%%ﬁaqq&hgt%%% statgFPld[qpl7] Fig. 3is an

enl ar ged "ex n-of the insulating

spacer chF)Oéﬁ& insul ated el ectri cal equi pnent illustrated in Fig. 1.
[ 0018] 194 4d 552 sidle yigy ofr Lhgel nslat p or
Sgas-insul at ed g!e:I ectrical equil pnent il us?ﬁgt ezlléli%dr—ﬂglgs Q}Sg{;e{- for

i |1 ust r aPBSi L85 fEEEs SR ChEilNg 1f ABiPaEaF ﬁléﬂétl[é‘@@];@]ln Fig.Filg.tcs

i's a sidelviiewratet hesobjsgelctisl bifsbeahed fabficited @ kld ustrate an
expl oded[aﬁg t thereof. 10[0020] Fig. 6 is a perspective
expl oded Vv of the object illustrated in Fig. 2.

Fig. 5 is a side view of the object illustrated in Fig.

2 to illustrate an exploded aspect thereof.
10 [0020]
Fig. © 1s a perspective exploded view of the object
illustrated in Fig. 2.
[0021]
Fig. 7 is a side view of a three-phase type insulating
15 spacer for gas-insulated electrical eguipment to which the
present invention is applied to illustrate its aspects of
being fabricated state.
[0022]
Fig. 8 1is a schematic vertical sectional view of an
20 insulating spacer for gas-insulated electrical equipment as
anocther embodiment of the present invention to illustrate
its aspects of being fabricated-and-in-use state.
[0023]
Fig. 9 1is a side view of the insulating spacer for
25 gas-insulated electrical equipment illustrated in Fig. 8 to
illustrate its aspects of being fabricated state.

Best Mode for Carrying out Invention
[0024]

30 The insulating spacer for gas-insulated electrical
equipment by the present invention has a molded insulator
having a central conductor embedded therein. The insulating
spacer 1is interposed between flanges of metal containers
with a metal material arranged on the peripheral dimension

35 thereof and secured by a plurality of through bolts. The

insulating spacer 1s given such a dimension that the



[0021] Fig. 7 is a side view of a three-phase type insulating 15
spacer for gas-insulated electrical equipnment to which the present
invention is applied to illustrate its aspects of being fabricated
state. [0022] Fig. 8 is a schematic vertical sectional view of an 20
i nsul ati ng spacer for gas-insul ated-ellectrical equi pnment as anot her
enbodi nent of the present invention to illustrate its aspects of

bei ng ]1:abeh:ct@hed‘-aandl-iirr@msi_@nstt?hte&.eo[fOQ%]smalller (;i:hallﬁ G&hed ciilsnealss_icd%
Vi ew o e .J,nsu i.ng_spacer .for_25gas-insul ated elecgtric ,
equi prren%’@i I#lpu(?sst r%gf%lgglsn Eﬁcg lﬁltpoeﬁ%a}l?sﬁar % Pfgvégﬁéct‘”‘sltg"f Beithgn
f abri cat egcstiate. Best labdealosiCar rofi nghdclh Hsveidrned [ 0024] a3@Him
i nsul at i pa or S-dynsul e cLeal equy [ h
prosent {oyanti o has Sl 0ot {oadl af o Chad ng a kT Hesh At
enbeddedftRELBENNAYRAY As GrasisngesFicarli $-ishedeposdd dhetdpddmets dmges

of netal dggpkaceebs Wphlidg Btk Rt ehicalr1ahRRIGH O FIAE RerdRheR!
di mensi on_35t her eof %8 securedtkgé/ a plurality,of through bolts. The
[

i nsul at i I§FSPatar P& dieeisi oA tRAReERe 18 fifted; and
peri pher ahedi sengi-ehaphdr emétas sfbttefigt hpg tderthe@nsionshyf then
fl anges LS.periph |y yi,ded_w th.a thin section, one,|ateral
si de of \%%?E%éps oflgrrgJ i nt%gga?ﬁi nqplsHtglas?ﬁ)gpe.byOﬁ % hi g%ﬁf“ﬂlggct i°on,
a ¥9 ng- shapbdenenal bs1tistti ng having a cross-sectional L-shape, which
defines thgnrdhskhance19f spacing between the flanges and fornms a
current carrying path between the netal containers, is fitted; and

t he ringl%% éd net al fitting is affixed to the thin section of the

nol ded i nsul ateeubyiea,pl ¥5aLbh¥t06n of the insulating spacer for
gas-insulated electrical equipment as an embodiment of the
15 present invention will follow referring to Figs. 1 to 6. In
the embodiment illustrated in Fig. 1 and Fig. 2, an
insulating spacer 10 to which the present invention is
applied is interposed between flanges 1A and 23
respectively of metal containers 1 and 2, inside which
20 high-voltage live conductors 3 and 4 are accommodated and
insulating gas such as SF6 is filled, coupling them forming
gas-sections.
[0026]
The insulating spacer 10 has a molded insulator 11, a
25 molding of thermosetting resin such as epoxy resin, and a
center conductor 12 embedded therein, in which the center
conductor 12 is connected with the live conductors 3 and 4.
The flanges 1A and 2A of the metal containers 1 and 2,
having the insulating spacer therebetween, are coupled by a
30 plurality of through bolts 5, so-called stud bolts, and
nuts 6 with specified tightening force.
[0027]
The molded insulator 11, which is arranged so that the
edge portion of its peripheral dimension will be sandwiched
35 between the flange 1A and 23, is secured by the through

belt 5 and nut 6. In this arrangement, an O-ring 13 is



10ti ghtening bolts. [Enbodi ment 1] [0025] Her eunder, expl anation
of the insulating spacer for gas-insulated electrical equipnment as an
enbodi nent of the 15 present invention will follow referring to Figs.
1 to 6. In the enbodiment illustrated in Fig. 1 and Fig. 2, an

i nsul ating spacer 10 to which the presént invention is applied is

i nt erposed between flanges | A and 2A respectively of nmetal containers
1 and 2, Rlfgest ki eh920oegFomladagen | five bohHuctdes fanthel mokded

accomodatredhiand, nsul atd ng, 085 S¥ehnassSHE iSd | bhego %Péiﬁléa{!i]% thgem
form ng gas-sections. [0026] The insulating spacer 10 hasa nolded

i nsul at o93EL PR gl At iseid i9Rpeesi H such as epoxy
resin, andoesgenter conductor 12 enbedded therein, in which the

center conducfor 12.i.s.connected wi.th the live conductors 3 and 4.
Thetsflanges Iclt,&]eanlang‘egf llnﬁéﬁﬁifbﬁl lcjﬁnt"‘g?Jn@? s13 EndP2MhaRAHytHeent

i nsul ati of $phacemstiertsbet vl e arid calpleidrdry mﬁ&om hti:&héﬁg/:%@{ that
th h | -t SQ;, | ud I . nut s W th specifie

1 ght eni gt of 0g° (ﬁg‘?gii]&g S nor R EY AL i Eh ?f%f_gller
arranged t%@nt e tHenedagieopdref ohhef fiesgper iphemal 28i.nghsitdremi [dnde

sandw chadc3sbet neesist e fd anggnt A pnd 24cd Seacrued v the thr ougl
bol(IJ 5 and n#é 6..1.n this arrangenent, an 0-ring iS -8 placed In
a JPoove*f8rfed °dn tHe BotHESi Hesubrtenel bokdéusinstrdt én FLioor onis
the flangeinhAdand 2Adwid@iatehint becgasnt Lght BESSeal ihhe iy atdng
spacer 1thEOQ%¥n section 11A of the molded insulator 11, a ring-
shaped metal fitting 14 having a cross-sectional 1-shape is
arranged so that the free end thereof will cover the edge

15 portion of the peripheral dimension of the smaller-

dimensioned molded insulator 1l.
[0029]
With this configuration, when the insulating spacer 10
is interposed between the flanges 1A and 2A of the metal

20 containers 1 and 2 and secured by the through bolt 5 and
the nut 6, the ring-shaped metal fitting 14 having cross-
sectional L-shape fitted onto the thin section 11A defines
the distance of spacing between the flanges 1A and 2A to
prevent an excessive deformation of the O-ring 13 placed in

25 the groove formed on the both sides of the insulating
spacer 10 as illustrated in Fig. 1 and Fig. 2. Further, the
ring-shaped metal fitting 14 is made from a current
carrying path between the metal containers 1 and 2.

[0030]

30 Screwing a tightening bolt 15 into the ring-shaped
metal fitting 14 from the other side of the molded
insulator 11 affixes the ring-shaped metal fitting 14
integrally on the thin section 11A of the molded insulator
11 as illustrated in Fig. 3. The ring-shaped metal fitting

35 14 having cross-sectional L-shape can be easily

manufactured by, for example, machine-cutting applied to a



5The nol ded insulator 11, which is a prinme constituent of the

i nsul ati ng spacer 10, is given such a dinension that the edge portion
of its peripheral dinension is smaller than the dinensions of the
flanges | A and 2A. Further, one lateral side (the right-side face
thereof in Fig. 1 and 10 Fig.2) of +h® +iol ded i nsulator 11
illustrated in Fig. 3 is thinned to provide a thin section 11A shaped
in a ringet@l t Flsttchi havdati oa lddeoifide mylidechdsukater d111a pe
ri ng-sha fitiing 14 having a cross-sectional L-shape is
arrangedaggmﬁ%§%%r%§¢%€é end thereof will cover the edge 15portion
of the perd%teral di mension of the smaller- di mensioned nol ded
insulator 11.p{0029% indicW t hi syscanfiqurati op, W .

insglatin spaé%r 10, 1s iﬁ?%%%o§2d§gggﬁggﬁw%q% ?Eéﬁg@gﬂfkggndb% V' or"

t he>net al*1%0 DGRG el At and 2 ehdheedirsd ainheragoughd botd Bhe
and the mutng,sHapeed img-shapedc 1w al4 fid¢imy ddodavdd@ional L-shape.

cross-sectional_ L-shape fitte nto th hin section 11A defines t'he
di st ance%(%’fens%&% a lﬁigﬂﬁesé?ﬁ ¢ ‘etq?ef é?i—‘g]ége‘?f ATEH20% ol brisvefineed as
exce?‘si \é@h@ef fjimanis?nnofL;het:he:i hgid3 qﬁc&m'fcdqlo [ mlgl5lti1§t gfdmgdéeg f QEIT&Q
on the 0 insul.a s r as ustrated,in Fig.
1 and FiQ&Hfﬁﬁgﬁﬁﬁhé%%kﬁﬁ%pr%ﬁg-gﬁgpegﬁﬁg?%fo?it%%ngcﬂﬁs} STy f?&%ﬂ

a tHrr enttogatiyimg ofat khiset méag-shepmdt ahetaht afhetsng ahdl 2and 003N

30Scr ew rg g tldrdMenimgr ol t 515 iy o the er%h% ﬂ%'ﬁ%éﬁtfiﬁgingu§4
fromthe other side of the nolded insulator Il affiXes the ‘
ri ng- shaf&d=retdl® |tFFH&tf@eﬁmteépalF?PBﬁPfﬁe RREHS SREt | BArAg A voif 11
t he nol degpensulcataintl asalddqestoratead rdd ikug] %tﬁ:‘% ri‘rﬂG:k%’@cRﬁleed
metal fitti 14havi nggeross-sectio I%- hapecanbegasi ]y
manuf act&%gg&&%,%rfgfl'exg%ﬁl ep,o%it nggl% t OPAG SapptsEdido gtres§ may
netal pl degehavi g a $pegdeiredft hicckmesnicehatf WiddaKaeremenid arechiging
later. degradation.
[0032]
To prevent these problems, it is necessary to specify
a dimensional relationship between these constituents so
20 that the tightening of the tightening bolt 15 will produce
no excessive pressing force. That is, the effective length
(L4 -~ L5), defined by the dimension L4 for the length over
no-threaded portion of the tightening bolt 15 and the

thickness L5 of a washer 15A, and the dimension L2 for the

25 thickness of the thin section 11A of the molded insulator
11 should satisfy the relationship (L4 - L5) = L2 (or L4
= L2 where the washer 15A is not used).

[0033]
In tightening the tightening bolt 15 for securing, the

30 dimensional relationship between the effective length (L4 -~
L5) of the tightening bolt 15 and the thickness L2 of the
molded insulator 11 should satisfy (L4 -~ L5) = L2. The

molded insulator 11 and the ring-shaped metal fitting 14
are not always regquired to be in a complete close contact:
35 existence of a minute gap therebetween is admissible from a

practical viewpoint of performance. Regarding insulation



[ 0031] Fig. 3 indicates a dinensional relationship between
5t he nol ded insulator 11 of the insulating spacer 10 and the
ring-shaped netal fitting 14 having cross-sectional L-shape. t he
di mension Li, thickness denoted tightening bolt 15. If excessively
tightened, an the the the tighteningibokt 15 is inproper pressing
force WII appear causing breakage on or residual stress in the

nol ded i peuwlfatetankl, The m—timﬁmorbq&rdblree@ivdiw@d SdE@SSsTMYe the

égg?;g;?ﬁ:&t %taeritlrrllgg%olt 1955 HE eriopl.cg—bsrheaapkeacgei\ned:ua%. té)itatqjl_rpg 14 are
fully secured and conductive and the tightening bolt 15 is
electrically connected.
5 [0034]
The gas-tightness of the gas-section between the metal
containers 1 and 2 can be assured and maintained by
. controlling the thickness of the molded insulator 11 and
the thickness of the ring-shaped metal fitting 14, because
i0 the flanges 1A and 2A and the molded insulator 11 are
hermetically secured helped by the O-ring 13. For example,
the deformation of a JIS-specified O-ring (P300) for high-
pressure hermetic sealing is 1.3 mm to 1.7 mm. This means
that when the difference between the thickness L1 of the
15 molded insulator 11 and the thickness L3 of the ring-shaped
metal fitting 14 is controlled within a tolerance of 0 <
(L3 - L1) = 0.2 mm taking the state of contact being in a
both-sides contact into consideration, the gas-tightness
can be properly maintained as the amount of deformation of
20 the O-ring 13 therein will be proper.
[0035]

The thickness L1 of the molded insulator 11 and the
thickness L3 of the free end of the ring-shaped metal
fitting 14 that is arranged on the thin section 11A

25 covering the end face of the molded insulator 11 are
determined to have almost equal dimensional relationship
the one stated above. In this configuration, the insulating
spacer 10, in which the ring-shaped metal fitting 14 is
secured on the thin section 11A of the molded insulator 11

30 as illustrated in Fig. 2, is interposed between the flanges
1A and 2A and the through bolt 5 is inserted to integrally
secure them by tightening the nut 6; thus the ring-shaped
metal fitting 14 and the flanges 1A and 2A of the metal
containers 1 and 2 are coupied in a fully close contact.

35 [0036]

Accordingly, a current carrying path is formed between



[ 0032] To prevent these problens, it is necessary to specify a
di rensi onal rel ationship between these constituents so 20 that the
tightening of the tightening bolt 15 will produce no excessive
pressing force. That is, the effective length (L4 - L5), defined by
the dinmension L4 for the | ength over ha-threaded portion of the
tightening bolt 15 and the thickness L5 of a washer 15A, and the

di mensi orchie? fiorg+tdteaid hhekags€iatinbe Whiandechd onldddeofint hend 22

| ded i I t] h | at i hi L4 - L5) Lc-
Cor ‘g D wnep® eesboeh el o ab8a2 | TOORARA nd | gFtkni Hep the
ti ght eni Sgnseict 15epoptaaceari g, I heB0odi nexss orfalr r ekatipdrship an
between theceffiechi va4.00050 (hdy 15),LOf téggm%ﬂq bg! t%é&e{g?
th 11 s fy (L4 -

the_t hi ckness L2 of e nol ded i nsul at’or oul d satis

= L3, Théhrbiedsd SRR maorod 1CanacEmeat i Agtehafedomeralfliawa i Hyraugh
are not aheays veequntedtlor NS idhd € IR DS LIUALN of a gas-
35exi stence gf adninute 3%5 the%Ebetmeen s adm ssible froma
pract i cal " \Vilefp6nt CGF PR Gy nahBeS ReQRFUPHEATHSRI afRdles 19nch 2

per f or mapdecuhatiow i nsukkaticonapr abd emesirlly oegualsi bee the current
tighteni t ri-ng-.s tal fitting.14 are ful

secur ed gggggéhdégﬁg\gg’hq%%et %ggftel gh%t%?gw%rﬁol:%t afé iqis S e@tor‘f ctg'lﬁ‘%}/“gh
cohfect e§hespeta4] contaifnpryak-angh nedecofrichelyasoseecicen et vween

the netakiagnkakpens de@d 2i¢aRnBE ﬁ@sk!be%fé‘é’ PRLNtA dﬁﬂxt such
controlling the, Elckness of the ol ded insulator 11 and the

t hi cknes§OBeEReal| AGTEnEpEdFemit Jenerptiesy idl bec sadeeld ach&araiges
| A and 2A0a88d]t he nol ded insulator 11 are hernetically secured hel ped
by the 0-ring,13. .For exanpl.e, .the deformation aof a JI S-specified
0-ring (F>3oo%h SEIREGH- p? es‘sslmpelenerP%‘g%?%ci‘éh‘P?ngmi sthe 3 GRS UEEA Gim
This neans thst wmenatiegi $pecencéObetweerhd heropeéckneasrbit 1afigt ke

15 nol ded;,L.ns apg t thi ck f e .r i ng--shaped a
fitting %ﬁ{ei SthEtRReds onE 1OE Qﬁ‘tgolq‘gﬁ%%% G n%hﬁ’{% R s
t aki ng t kBiskBeasof LéonPact thei ngina-ahboeh sigss lcoftiadtinont d4 as

consi der a1 1 @8t rbBedgas- tHight NessSrkans DRa PROREA! ¥g MRHAL 3ianed ;33 +Hhe
anount of _deformati on ofJ%gthe O-riqg 1% thereingmﬁll %& préng. s
of " the gas-sections of the and 2

metal containers 1

20 establishing the current carrying path of the circulating
current on securing the insulating spacer 10 and the
economical manufacturing of the insulating spacer 10 with
high reliability yet with a simple configuration.

[0038]

25 As Fig. 4 illustrates, the molded insulator 11 and the
ring-shaped metal fitting 14 having cross-sectional L-shape
are integrally and indispensably tightened by a plurality
of tightening bolts 15 located at specified regular
intervals (in Fig. 4, three bolts are arranged on the flat

30 portion of the inner side of the ring-shaped metal fitting
14 at approximately every 120 degrees) forming the
insulating spacer 10.

[0039]
In manufacturing the insulating spacer 10, it will

35 provide an eased fabrication to ©prepare the molded

insulator 11 and the ring-shaped metal fitting 14



[ 0035] The thickness Li of the nolded insulator 11 and the

t hi ckness L3 of the free end of the ring-shaped netal fitting 14 that
is arranged on the thin section 11A 25 covering the end face of the
nol ded insulator 11 are determ ned to have al nost equal dinensiona
rel ati onship the one stated above. knlfhis configuration, the

i nsul ati ng spacer 10, in which the ring-shaped netal fitting 14 is
secur ed eepgdmtdiiyn sectildnudiiratefd t ba mulgedsi ngid ater dils 3Qham as

il lustratied.i 0. :2, #4:5 1 nkerpose tween.the fl es | A and, 2A
and t he %ﬁggﬁﬂﬁﬁ%glfg5%€?inéefﬁgg E%Qﬁnﬁgbrép §g§8@3 e IHEH DyLY @
ti ght eni @éUtrﬁ*g-lﬁm of, ity atiaa inng-tshdge @ aretldludtinatiany i find the
flanges IApcand 2A of the netal containers 1 and 2 are coupled in a
fulh% close contact. 35[0036] Accordingly, a current carrying path is
forred betwedt® Fife ri nylshEpedtaet afhel txingrspred nRéall dhige vy

and 2A oft4t hf&v:’l-]iﬁ'igﬁJ cﬁ@@é%@@tﬁoﬂaﬁnﬂrgh_&ﬁéo%&@l & V@Mtlsﬁah!e qq&g]g ¥l
resi st ance of. or .less for_example in an electrical point o
Vi ew. ThB??%M%%J%F%UF 59P%§ %%@%FEI%?gtﬁoﬁﬁﬁﬁ gﬁ%@réﬁﬁﬁfor the
comer ci dighdeaiof pover ibows ttiroufbat heolkitvencarluchor sndeand ide
whi |l e us rat a Sz 1.AS t ed i, poe t hi

YAk 2R ;%ﬁijgycgﬂit gaszhasylated edul preny, , | fﬁeg}?yr@md

configuration en S such a circulating current as
t ol he chpeeAttProwl hg 2thr cugPresletieinnd nedhdaptoisg3 abn 4 t ifrlicwr

through #@nnkhe BELRILtCOMIAl NETS ﬁo@“@h@o@%ﬁ%?iﬁab' gnaoeng)%tl%d e
the ring- Ea ed net al thtlgg 14 so that the flux that suc
connerciéﬁ rafé &de PehetAtest wi #Fepereghder| ea ther abyg-sbeprd

Ther ef oreetalsifipltd mypdidi cahieombd It t heleonsty uetd 08n 15 cRmidd®tion

i nsul ati cer. an h roper controlling of the thickness LI
of the nggaéggiﬁé&%g¥%rgi§°§%§d? I Fﬁ?c&ﬁ%@%‘fg bfet hESPLRBLIEAapSd t
metal fiilbi wgthdnashel Himensted i Ehg Sopdeni tissmiianbai nilng t he
gas-tighqgg§§gof t he gas-sections of the netal containers 1 and 2 20

establishing the current carrying path of the circulating current on
securing theTPRsul’atidigshppedr Fetadd tHetebomonildal memitact griosg-of

the insukattpgnspaceshdfewihhthkgpreabhabihivbtysh Wakh aaoﬁiea%:i%tcgr—

configuratigg. &0038 ZSA%&rig. 4 lllustrateﬁ, t he nol ded 1.nst

11 and tR8TPRY sﬁ%ﬂﬁ?ﬁﬁﬁ O { HRhgkAAS halPhgrer6ss-Cut T Pnal s not
L-&hape aiehtnt fyeakifprand tindi shepssibdyedi gbtaned iy iamgpl 14 ak bt Y oef
ti ghteni I t aL_s ified regular intervals (in Fi

4, threeP%%F?éégré%afggﬁﬁgﬁfo%nt%E%ngﬁvg&yggﬁﬁgpbnw%¥kf%% %ﬁﬁEFange
of the r?ng- svaseduesitdly fRepnAgciYring afendxi natedy teeerpf126an be

degr ees) r&£@nAtAGwiPE EASHLAL [
nanufactﬁﬁig% t he Lnsulatingbggagggaﬁg?ig?'m?ﬁﬁg£58r%SdeogE SQEB&Y
n“to

fabricat? 1BFRhAF P hEPABFHelecomes practicable.
25 [0042]

In consideration of avoiding unexpected impact against
the insulating spacer 10 that may occur in installation
thereof, use of a soft cushioning material such as Teflon
(a registered trade mark) or rubber for the washer 15A on

30 the tightening bolt 15 will increase the safety against the
spacer breakage. Further, i1t is practicable to interpose
such cushioning material between the molded insulator 11
and the ring-shaped metal fitting 14. In this arrangement,
tightening the tightening bolt 15 will reduce the thickness
35 of the cushioning material; therefore, considering an
actual thickness L53A reduced by the tightening, the



insulator 11 and the ring-shaped netal fitting 14 - 12 - separately
as illustrated in Fig. 5 and to fit themas indicated in Fig. 6 and
then to integrally secure by a plurality of tightening bolts 15 as
illustrated in fig. 4. [0040] 5As Fig. 5 illustrates, the ring-shaped
metal fitting 14 having cross-sectionk} +-shape has a bolt hole 14A
for passing the through bolt 5 and a bolt hole 14B for the tightening
bolt 15 dameheibhal pedtitaprnehiphemongerthsisde cohetaaficadjsacdmtalido Hehe

t hin sect] of, -t l,dgd_1Q d.nsud-at or11 ,at .a-pred I
spacing.£%§aé%%€ﬁi%grgﬁggﬁég? a gng ﬁ6|%QI§B£#0%1?%r%%g%ggégkq%%énd
a bolt h6PE4310 for tightening bolt 15 are provided on the

ring-shaped mgtal £i 1 08q14xphhe Lol Tanhoé}@arﬂ-%Pe,hf'i%nanwﬁQEHm@dﬁraisQﬂ
recess 11D to accommpdat et he head of the tightening bolt 1515 within

t he di mnehRPBhabedt Hel $otf Fet + n QA e . iFOOﬁ%ﬁ’ricatedhé‘%‘fjr@ sk&sed
et al fiih'ﬁﬁgaﬂﬁn@a\sm@e@r omb@g@tw:n@a beshape ithml_et khﬂdﬂ@@@lnm and

i nvention., ha one- pi eceone: body _constructjon., thic ss.tol erance
control 18 Aot 56 CIGH. FRAFRIRTES ThE 1 ry- Shefpety nbtal Lerrng e
is not regaceedlifo sati shjchn Eecestngeslyapedhtenaikimg @ocur a¢y aarid
conseque ﬂ%ﬁﬁg ctayrd | t,;rate.th b d,wt
econoﬂ‘i cglltééo uct?onlg{éﬁ}gas{&zgll%w %ggt gﬁg% f/gg?yaﬁafﬁlsu cgt ib\rlyg tEhe
spdter betehesnppracPpéiibbe. 185[pbggposed befivesnstder alppgesf 1A and

avoi di ngoanexpect edukApastqagal net gt hey I nadhatdyuh, spaces1 .t hay gy
occur in installation thereof, use of a soft,6 cushioning material such
as Tef| ohR¥QURGIRETRd 1 r &5 nBAEPSS FAbbe+IRBENt HAY wadier MBA of
30 the tpgbteaédgohothelbowhl kEndBcbeashet harsatht yoagai BSt Wilke spager
breakage._ Further, Ii.t..i [ icabl e ta interpose. such cushi_oni

mter | 2l Bt beer 3 hGROLAGH CReuI SG £1 ARGCLRACKING: SHaped Heraes
filt%i ng ddsulatidmsparfangeneat anti ghteniggthhest rghtémengnliobty the

Wl redyce,ibe: thigckness 3Bef;ithg cushioning material; therefore,
consider#ﬁgﬁan %c?u% th?cknesé L5A reduced by the tightening, the -

13 - di nE%Stdhal relationship anong these constituents should be
regul ated sorThbat abbéde- hab)Ldkdcwibkdbersati shk@dating spacer 10

applied to a single-phase type spacer as an explanatory
20 example. However, the insulating spacer 10 is easily
applicable tc a three-phase type spacer as illustrated in
Fig. 7. The three-phase type insulating spacer 10 differs
from the single-phase type merely in that three central
conductors 12 are embedded in the molded insulator 11i:
25 other features are same as those in the single-phase type
achieving same effect as the single-phase type offers.
[Embodiment 2]
[0045]
Fig. 8 and Fig. 9 illustrate another example of the
30 insulating spacer 10 to which the present invention is
applied. The insulating spacer 10 in this embodiment has a
U-shaped notch 16 on the thin section 11A of the molded
insulator 11 instead of a plurality of bolt holes for
passing a plurality of through bolts 5.
35 [0046]
Wnen the bolt holes are to be provided on the thin



[ 0043] The follow ng explains an exanple, in which a gas- 5 insul ated
el ectrical equipnent is fabricated having the insulating spacer 10
install ed between the flanges | A and 2A of the netal containers 1 and
2. First, the insulating spacer 10, on which the ring-shaped netal
fitting 14 and the nolded insul ator -114are integrally affixed by the
10 tightening bolt 5, is interposed between the flanges | A and 2A, as
i |1 ustrat¥FiiPFi Gla 1of Arkk tihelded phsmbhisy of, ttioughcbolts Srarge

d todigh t 6 | the both ends of th
i ough b1 Srcyrd, (OF, B PeRs CELPolth ) k¥ abeBidrRuct B

as sati sfESUBiqAL | bRcpersedmaneshand cgds- titgtrmpss r equheenbat,
by the i ngidald ngngas: e AiAMesr{0044lh i cat 18 aﬁ?é/e%ﬁﬁ? ection
des rlbeg_the insul ati spacer 10_applied to a single-phase ?ype
spader as B b} dPATBO BOPERAKD 87 FOREVET { HOTHEW St gl sphered
10 i s easidtcrappbi @mbléhéomltdaardeei@&lmé@oi:ynq S@@ﬁ@in%@?%l Iausc%é@égg?]
in Fig. 7. e -phase ty i nsul,atin acer 10 differs fromthe
single-p%%%%ﬂiy%g%%gﬁggy %ﬁ‘tﬁﬁ? tﬁHé@ CE%F%SPnCOWHE%tO@% 1gFeased
enbedded ried italvd lndlydeaind nsul mtdircdd ; o26abhér digatdieas of e t3@mendBded

those injy I39! h ty chieyi : fect ;as the
sin Ie-pﬁ%ggaﬁfgg %%?e?gfer 6%i2§%¥1%%1§%82%§£%?%.1@ A FPg. ®Pre
ilﬂastraﬁéogﬁgﬂﬁéﬁlékﬁﬁﬁ ftunesl .30 i nsul ating spacer 10 to which

t he presegnmn4invention is applied. The insulating spacer 10 in this

enbodi nent h? a U—sha%t%d not ch }16 on the thin section 11A of the
mol ded i nsul &GP i ndCEFF S &P uFRPFEy BFOBbAEChoPRs the pemidard

a plural inpudhtohr dughf ool £8cbmmdBh@046] tNeméhe bel thkolesy & {1y
17, "t he Goerniy Gt ol o BRBE 0° B RAA FhP LGP SERan Lo Gtrerac
poi@i on Pér Bufdquwitat | Poriegeased mbohtmistal Ster emgtihctabher 9f seshe
shoul d i ppagbnbeali \WrHyt G f aPRECaHI AN 58 LI M BCSH e molded
insulator 11, similarly to the case stated above.
[0048]
When the insulating spacer 10 is a disc type, no
20 problem will occur in the placing orientation because its
two sides are mutually symmetrical. When it is a conic type
spacer however, the spacer must provide certain degree of
freedonm in the placing orientation requirement because the
conic type has a convex face and a concave face. To
25 increase the freedom in the placing orientation of the
insulating spacer 10, it is a feasible configuration to
provide the bolt holes for tightening bolt 15 alternately
on the faces of the insulating spacer; with this
configuration, one type of the molded insulator il can
30 accommodate to either side of the installation face.

[{Industrial Applicability]

[0049]
The insulating spacer for gas-insulated electrical
35 equipment by the present invention is applicable to gas-—

insulated switchgears and gas-insulated bus conductors that



5 11A will possibly break. In contrast, form ng the U shaped notch 16
on the nol ded isolator 11 elimnates a concern about breakage on the
thin section with an increased reliability and a reduced overal

di aneter of the nolded isolator 11. Thus, the insulating spacer 10
can be nore 10economni cal |y manuf act ur é8. [ 0047] Furt her, form ng
t he space provided on the nolded insulator 11 for accommodating the
head of theve | gaseningldadl tcanfiquoeten U stlegpedft acepmoiskat | DiiveeEess

11D i nst of ;4 €0 [ a | J1i.0] he _reduction of th
nechanicgﬁgg%%éng?ﬁhgfu?%ggﬁ in g%g%igﬁQHQ% G?P% e %%Id%%FTﬁ%%?L?B?S
11, si ni ISQSFRiFa heHsantatmragdan §0948] Wen the insul ating
spacer 10 is a disc type, no 20problemw || occur in the placing
orientation because its two sides are nutually synmetrical. Wen it
is a conic type spacer however, the spacer nust provide certain
degree of freedomin the placing orientation requirenent because the
conic type has a convex face and a concave face. To 25i ncrease the
freedomin the placing orientation of the insulating spacer 10, it is
a feasible configuration to provide the bolt holes for tightening
bolt 15 alternately on the faces of the insulating spacer; with this
configuration, one type of the nolded insulator 11 can 30acconmobdate
to either side of the installation face. [Industrial Applicability]

[ 0049] The insul ating spacer for gas-insulated electrica
35equi pment by the present invention is applicable to gas- insul ated
sw tchgears and gas-insul ated bus conductors that - 15 -



have gas-filled configuration; therefore, the invented spacer wll
increase the reliability of gas-insulated electrical equipnent nore
than ever. - 16 - Cains: 1. An insulating spacer for gas-insul ated
el ectrical equipnent, conprising: 5a nolded insulator; a central
conduct or bei ng enbedded in the nol dedéi rsul ator; and a net al

material being arranged at the peripheral dinmension of the nolded

i nsul at oSlaims :metal material with 10the nol ded insul ator being

pl aced between fl anges of nmetal containers, the flanges being coupl ed
by a plurality of through bolts, wherein t he peri pheral di nension of
the nol déd i et 3 GLRgresRare ¥ heer tdes o menka ted olectheid¢dhnges,
15t he no@@ai akgh1 iSsihd:hin section, one lateral side of the
thip section bel d |nto a thin ring shape, a ring-shaped
met Al f|tt|n€<ﬂg£%%5) EtG%nal L-shape is fitted onto the thin

section, thea |cmg~rtsdfsa]p@br2:ﬁrfactcaﬂ Heiid ngusieided Nh tiree dhdmBdisd on
bet ween t! €, fI%%ggs QP formng a current carrying path between the
metal con aPngrs %‘ the ring-shaped netal fitting and the thin

section are s’:‘e@lﬂt@dl e teplal dding dfrtdmgideningboldsripheral
dimension of the molded insulator, the metal material with
10 the molded insulator being placed between flanges of metal
containers, the flanges being coupled by a plurality of
through bolts,
wherein the peripheral dimension of the molded
insulator is smaller than the dimensions of the flanges,
15 the molded insulator has a thin section, one lateral
side of the thin section being molded into a thin ring
shape,
a ring-shaped metal fitting of a cross—-sectional L-
shape is fitted onto the thin section, the ring-shaped
20 metal fitting defining the dimension between the flanges
and forming a current carrying path between the metal
containers, and
the ring-shaped metal fitting and the thin section are
secured by a plurality of tightening bolts.

25
2. The insulating spacer for gas-insulated electrical
equipment according to claim 1, wherein the thin section
has a plurality of U-shaped notches passing the through
bolts therethrough.

30

3. The insulating spacer for gas-insulated electrical

equipment according to claim 1, wherein the tightening

bolts are arranged on the flat portion of the inner side of

the ring-shaped metal fitting at approximately regular
35 intervals.



25 2.. The insul ating spacer for gas-insulated el ectrical equipnent
according to claim1, wherein the thin section has a plurality of

U- shaped not ches passing the through bolts therethrough. 30 3. The

i nsul ati ng spacer for gas-insulated electrical equipnment according to
claim1l1, wherein the tightening boltsiare arranged on the fl at
portion of the inner side of the ring-shaped netal fitting at
approximmbﬁﬁwakagular 35i nterval s. Abst ract An insulating

10 lL.udes d d I t 11 .h duct
15 The ol e RO 6L A o i Sl et B Ah e S EE 24

2A of nethalvicgntaiosertsall, @rahottics: Cﬂdupl'Iﬂfda mp lidrcbugtsielter 5.1 Peert
peri pher alg |g%@§ fe d tor ~L1 | Il er than the
fl anges %A ng gptﬁﬁv%%%uﬁg%iﬁﬂ'r%&%iﬁ é% :$S%| l S q?lnﬁﬁﬁn
secPion 11A2 é‘ﬁél Lt @oaapl@dd@yofthmu(gﬁl |bs>1ftm r’ﬁed 'Ilhﬂ @aa::maram ng

shape. Adﬁm@:ﬂsil&@zp%@ Rlcandliddd NG sld awi ng qscrs%m%%cga R Jﬁ e

L- shape Ii fitte Q the thin section 11A of the nolde

11, the ri-Ag9&Ragéd rar'mr% thiend MEA LGS fpaase didndsirsey isled he

space beteenat haifl &I@gﬁﬁ chALIZA am¢ flenmng &iew antyHaah ket ween

t he rreta% ai, rs Ll The ri ha ed.,netal fitting 14 j.s .,

af fi xed Sgﬁ%g.tlﬁi%ﬁ) ge& |onrﬂ1ﬁ (??1 IFAEF SHERE 8}9% tﬁ}ttlng

mil @i pl eldi gavéncng bolss-E&ctional L shape is fitted onto the thin
section 11A of the molded insulator 11, the ring-shaped
metal fitting 14 defining the dimensions of the space
between the flanges 1A, 2A and forming a current path
between the metal containers 1, 2. The ring-shaped metal

15 fitting 14 is affixed to the thin section 112 of the molded

insulator 11 by multiple tightening bolts 15.



