- 1 - DESCRIPTION Insulating Spacer for Gas-insul ated El ectrical

. Equi prent Techni cal Field 5[0001] The present invention rel ates
to an insulating spacer for gas-insulated electrical equipnent
particularly to such an insulating spacer for gas-insul ated

el ectrical equipnment as is to be arnangg at a junction between netal
containers. 10 Background Art [0002] As a general practice in a
gas-insul ated el ectrical equipnment such as a gas-insul ated sw tchgear
(hereinafter 15 referred to as "TESCRIPTaOMed cylindrical netal

containersIa%ﬁlge&Hsdsagcgbegsrfbgggﬁﬁshmg@geoghagtéﬁcggsghaagﬁgnt
spacer therebetween”t o provi de gas-sections and an i nsulati'ng-gas,
such as SF6, is filled inside each of the neal containers at a
pressur e e i4 10 .88 JqWPa. 20[ 0003] G S includes vari ous

conﬁti tu§:})t Qﬂgvi ces that are accommpdated within the netal containers
such as 0 rs, disconnectors, grounding sw tches, and bus

conduct ors. Atongptésset dewniveesiogaseslecidoniso seal adswiltah iinjs W Hd ddrg

25 spacer re far q estiabli.s, raoper. y snaced .gas-sections
consi derif%d"égglesr gﬂr%l(r#a;tﬁéfter%aétﬂrrr;l%aqtier.ﬁ“[l(#“et e Hisu Ca‘%lisan%l a0 such
[0004] an insulatipsuadaserarfdmsidsatingp lspestre lsdut - shtegfipment

requi red 530i:ns WAtjon Reffdmance, angd, shoi %my{exﬁ RIOPer - JRCaN G2l
strength enough for sealing a high-pressure gas ernetlcafiy. To
re%Bond to this demand, the insulating spacer mainly uses
al um na- fBaldkedepexyrtesin or silica-filled epoxy resin. Further, the
insulatiq% ggcer is used 35in a variety of shapes such as so-called
a coni cal g@ er,

As a general practice in a gas-insulated electrical

equipment such as a gas-insulated switchgear (hereinafter
15 referred to as “GIS”), grounded cylindrical metal
containers are joined at their flanges interposing an
insulating spacer therebetween to provide gas-sections and
an insulating gas, such as SF6, is filled inside each of
the meal containers at a 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,
disconnecters, grounding switches, and bus conductors.
Among these devices, gas-sections sealed with dinsulating

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



whi-ch has a concavo-convex shape, i.e., one side of which - 2 - is
_~convex and the other side concave so that the intensity of the

electrical field along the surface of the insulating spacer will be
weakened whil e reducing radial dinension; or so called a disc spacer
t hat has no concavo-convex shape. 5[0005] For exanple, JP

03-124210 Al (Patent Literature 1) has” descri bed an insul ati ng spacer

of coni cal < shacer type Q arrag1 ed between fIang

metal contaihers o hi n% ?hg Th&* %5610& SNG SiFac Ejkb%rjf%t%nﬁ@%
vol t age Xo¢ dﬁrﬂjuﬂﬂtmtlaltcalhefm erlaigitlse s:pac:éa{cdaoni@ gfie almph Heding
i nsul at org a3 @ il T 2 r@éﬂéﬂ{%ff% O@llﬁ&?sﬁ%eror

C|rcum‘er nce thereof ere the 1nsulating s cer Is arrang
bet ween t¥Re Fa kRS GHiIheSRAgal it diarers amncr%V%mnw wiltgpe .
tighst eni n[g)ctdg]ough boI ts 15 joining the flanges of the netal

cont ai ner, r|n ed_pne fl an ebearsthetl tenlng
force that a %]ar% ?%I ngﬁgbgﬁég?ﬁ o(fpat et S IMES %e)
prevent tdwes awmillset] amsilﬂuam.batim@nspacarrelﬁceoaflcfaﬂeaig&gﬁr T’d@émtﬂd@ﬂ
i nsul at or; b th l.ang he 20 tal containers
bei ng sandévm (?ﬁ:%%%qi h%gﬁﬁ%%nshge% E ?iflg %er?ﬁl rrg af CoLaLNeEs
pr essi ng-Jead 110 0U8Im FUeh i fulra tebrenyt s G 2007 A0 G Ahl(@atmlltage
Li er at ure rdudias d§§0rﬂ1¥@dcéﬂté95%f>‘t HRd SHAGK Ofaoﬁlgscoiaf’ aSRRGEleqa

type. The |nsul at i ng spacer defined in Patent Literat has such a
const r uctifeiEE Hasdd c ERtterd cbhBEcEBRPERbAMIED | Hatesiabniidangisd @n

plural it yhef efm%idedzlrmi@ﬂféﬁdddélgﬁzlﬁké&]ﬁ CiWieasd erengee mS&r@tln
periphery thereof. The insulatin acer_,is secured on f
[

S
ci reul ar Fiide wit h BATYSEI FF M nidtide Ho i
t he circulcartefilneyge podt iim Bgcameaingndthetn@ltarﬁmglahgesghf hsml‘aé

copial neud 1:1-‘;111%96 LANGL W tdE tﬂkg%%rgé%[;}]g %é}( gL pol fs Jr_oi e;i‘ee

fl anges e et contal ners e I'Msul ati ng pac
Pat ent Lﬂﬁ@@é{um@tfr§@dteélange bears the tightening force that

appears in joining 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 of 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



above, the ring-shaped netal material flange can be nade bear the
_tightening force that appears in joining the flanges of the netal
contai ners between which the insulating spacer is arranged and
secured with tightening 5 through bolts. However, because this
configuration is to hold the nol ded 1n§ulator by sandwi ching it
bet ween the ring-shaped netal material™and the pressing-pad,

inequal ity in tighteni.ng fqorces, anp plural .tighteni ng through bolts
or the ex%)eésvsel’vegpfagkﬁle ns%aﬁeq h%eggbhfng ieﬁglatlhr%Jﬁ Dol 8 made
beyond t Heeapediifs etigbitguengayfocaose thaakagepdard hemmoldéding the
insul atorgy JQQ08] br e gcoq{_g j h i nsul at or

the insultin sp,acgr, tdh}{ae gagétlg?l ed | nsa?L (ﬁ%eebn%?ggggont%gr%r 1%}9%f
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; ese

of the insul atl a i Ll ,cause an expl osi on accidenf; any of th
T vl e tPY, hqtq | 1SR R o Y SRr e G RGeS URERoER.
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t he manufacturjng of the insulating spacer will becone costly. [0009]
The i nsulHidsg §3’ér°ﬁ'@ratcﬁr'Patent Literature 2 stated above is such a

devi ce asocpa]o be secured on the nmetal 30 circular flange with
bolts. This figuration requires,that the cont ai ner shoul d be
enl arged to the E’XFS%F‘J@OWBS?PBF@ Wtﬁtk{%eqoﬁge@eﬁpsbﬁaaf’ﬁenggon&e
att ri but ablssilttanchesmE gl drhd |G ef 1ol avhi imside tites mediabidéttyaofer

t hg sgas- igysul it ed) gl-ect pheals payiumnt r 8" & e
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becone c@dt|ynsulagion] dorpkdown ARCHBREEL OFF t RéSEr elsentni rREHNETM
s 1o prowsds an dsi HdthiSRACRI for as-insul At ety eJ£ethi LBl cause
equi pnent, i.e acer bein hlgggé reli abl e and capabl e of being

., as
Seconomi G4 | Y HERIER urdtI 38 hel | ha¥i ng&s&i nplidl lower the

reliability of the gas-insulated electrical equipment. To
20 avoid.this, it is necessary to contrive such as increasing
the thickness of the molded insulator, which is a prime
constituent o©f 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. '



structure. Disclosure of Invention [0011] 10The present invention
_provides an insulating spacer for gas-insul ated el ectrical equipnent
havi ng such a construction that a nolded insulator; a central
conduct or bei ng enbedded in the nolded insulator; and a netal

mat eri al being arranged at the peripheiai di rensi on of the 15nvl ded
insulator, the netal material with the nol ded insul ator being placed
bet ween fﬂ of nmetal containers, the flanges being coupled by a
plurality o hrough bolts, in which the peripheral dinmension of the
nmol ded i nsul dtror ob3eshmldier thhapudsendi nenseohsonf itshetd| anges det hen

mol ded 20l At 1Qf h@ﬁaeet.»hifh.segééoﬂnsﬁﬂgtéat %fl%'ct?i%%lof ecgrlgf%rﬁ&@,
section being nolded into a thin'ring shape,_ a ring-shaped t
fitting of % crdsSP8EEEi HFANIL-idpley i sei1akka antlo cepebilsi i detinm,

t he 5ri ng-shaped dEtal  rdrdmetdefdd) nast heediineasi onabehyeen tognpie
fl anges aqg fq;ning a current 25carrying path between thé netal

cont ai ners;"dnd*the ring- shaped netal fitting and the thin section
are secured by a plurality of tightening bolts. [0012] It is

pr ef er abl i ‘&ﬁﬁ?i of the nol ded 30i nsul ator has a
53§J¥§%ﬁ¥53%#n§hc e§u$gr
I t

plurality of ape passing the through bolts
t her et hr digH.11[ 0013] is also preferable that the

ti gt ening botHs et angeh©fod herdd flePoit | O @fat N8y | HRLL ST de

f the ring-35shaped netal fitting at approxi mately reguf ar
?nt;r$a|ggg‘g3§é§%sulated electrf%al eéﬁépment hae&nggéuch 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 sectiocn, 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.



EFFECT OF | NVENTION [0014] Wth the configuration of an insulating
_spacer for gas-insulated electrical equipnment as defined by the
S5present invention, the insulating spacer, which is provided through
steps of manufacturing separately the nolded insulator having a thin
section and the ring-shaped netal fitting having a cross-sectional
L-shape and affixing the ring-shaped netal fitting integrally to the

thin sectd t i nsulator using a plurality of

ti ght eni nm%%ﬁ sc?ﬁociawav%ﬁe)ffﬁb?erposed bet ween the flanges of the netal
cont ai ner[gO%Tn%]bl ing the flanges being coupled by a plurality of
through bol t SWiﬂ-IIST'eEI@QYGoﬁfic_%J:étPgnoéfeéﬁdiﬁg'ﬁlli?ﬁ‘%zggog?gééit Fght ness

of the gas-section of the netal 15container w e mal ntal ned at the
mol ded i P BTG RFET LT HEA T RULRTRE spacke T ire@tPY heheur r ent
car Byi ng gradderforinhencideul tid nthourdeny casuder segnid by grshaded

use of t Jdn -sshcaeoed tal fitting. as a connectin condﬁ(gt Iry

bet ween the al® ot ac?nﬁé?asl}u e Ut r iR 3L S B0 AR 8P
reliabl e dinmsulaitdmdiaspiacera danibes ecoimn aad | yheranidges haped r&f*ti;ﬁ
e A D ee 4 DA 23000 o S B MR o
equi prentt gy Shansbdigtent oft t i pidsxmtai fvem i Ore tiohin | seetiere ¢f s
aspect s ahdeiNadabrfatadandsidy usesiatieitf WA i ghtening bolts,
can be interposed between the flanges of the metal
containers 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

economically 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 is 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 1s an enlarged exploded view of the edge



30Fig. 2 is a schematic vertical sectional view of the insulating
spacer for gas-insulated electrical equipnent illustrated in Fig. 1
sectioned along a plane different fromthe one in Fig. 1 to
illustrate its aspects of being fabricated-and-in-use state. 35[0017]
Fig. 3 is an enlarged exploded view of _.the edge - 6 - portion of the
i nsul ating spacer for gas-insul ated 2l &ctrical equi pnent illustrated
in Fig. 1. [001 4. is.a side view of the insulating

8]
spacer fdt° -|n?élaﬂgﬁaelg@?P#@&anqU|iﬁﬁﬁﬁrlIlf8§trd$%%_+%§¢4@teq

to illusteladcet iicalasppotmnait bel ngfadredaiedrsgate. [ 0019] Fig.
51is a si \Wew of the object illustrated in Fig. 2 to illustrate an
expl oded pegt t hereof. 10[ 0020] Fig. 6 is a perspective

expl oded vi ewdg.t He obj ectsideustieat edf i thei gingul§odad] spisger7 fera
si dg vi ev&aog-lahgdlﬂae@ecpf@lseecé%p@al r@ciulaérﬁé}ga 15 BRACRItd®PTin Fig, 1 to

gas-insulated el ectrical equipnent to which the present Tnvention is
appl i ed tid i49tidtatid § tasgl%%cﬁecct%f dte iy fplainated etbatate. [0022]
[0019]

Fig. 5 is a side view of the object illustrated in Fig.
2 to illustrate an exploded aspect thereof.
10 [0020]
Fig. 6 is 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 equipment to which the
present invention is applied to illustrate its aspects of
being fabricated state.
[0022]
Fig. 8 1is a schematic wvertical sectiocnal view of an
20 insulating spacer for gas-insulated electrical equipment as
another embodiment of the present invention to illustrate
its aspects of being fabricated-and-in-use state.
[00623]
Fig. 9 1is a side view of the insulating spacer for
25 gas—insulated electrical equipment illustrated in Fig. 8 to

1llustrate 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



Fig. 8 is a schematic vertical sectional view of an 20 insulating
spacer for gas-insulated electrical equipnent as another enbodi nent

of the present invention to illustrate its aspects of being
fabricated-and-in-use state. [0023] Fig. 9 is a side view of
the insul ating spacer for 25gas-insul ated el ectrical equipnent
illustrated in Fig. 8 to iIIustrate Tt aspects of being fabricated

state. Best de for, Carryin ention 0024 30The insulatjn
spacer fd&t® e?rr‘?s]uldeftnéedq%]r%%ﬁ %’%ﬁo qi Lg% Thl"l%np i ehtmensions
i nvent i orofhasha ridladeged nsotiatier ﬂj@yiplgeaabmt Ipaiovcz@mduatri)th eraabetdtdﬁd

t herein. ul r '.s i nter an taI
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net al 5f|tt|n havi. n acrosse t.i onal L-sha i,C efi.nes the
di st ance Of 6% & n(j:‘hﬁl Steelthe f&éﬁgégganasf ogﬁglﬁeguﬁ%nt tar ryH Ry
pat h bet weeriitde nef al thent micdeles, iisdfiltater; apd t he mpilugeshaped of

metal fitdi d?ﬁén% lféjtlg to the thin section of the nolded insulator

by a plurality o t'ening bolts. [Enmbodi ment 1] [0025
y P Embgélment 1] g [ Il ]

[0025]
Hereunder, explanation 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 12 and ZA
respectively of metal containers 1 and 2, inside which
20 high-voltage live conductors 3 and 4 are accommodated and
insulating gas such as S8F6 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 22 of the metal containers 1 and 2,

having the insulating spacer therebetween, are coupled by a

30 plurality of through bolts 5, soc-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 2A, is secured by the through

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



Her eunder, explanation of the insulating spacer for gas-insul ated

el ectrical equipnent as an enbodi nent of the 15 present invention
will followreferring to Figs. 1 to 6. In the enbodinent illustrated
in Fig. 1 and Fig. 2, an insulating spacer 10 to which the present
invention is applied is interposed betyeen flanges | A and 2A
respectively of netal containers 1 and 2, inside which 20
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arranged so that the free end thereof will cover the edge

15 portion of the peripheral dimension of the smaller-
dimensioned molded insulator 11.

[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 112& 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 1is 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
1l 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



10 Fig.2) of the nolded insulator 11 illustrated in Fig. 3 is
thinned to provide a thin section 11A shaped in a ring. On this thin
section 11A of the nolded insulator 11, a ring-shaped netal fitting
14 having a cross-sectional L-shape is arranged so that the free end
thereof will cover the edge 15portiaon ff_the peri pheral di nension of
the smal | er- di nensioned nol ded insulator 11. [0029] Wth this

confi gurati.on, the_insulating s er.1Q.i.s.interposed betywee

t he f?an%éest%qA gﬂg&fA giavtlﬁg net a%efglaﬁc%%t %W@H@efsangﬁf%anglﬁcﬂ?%d
by the tWesiglorss tl&Beand the nut 6, the ring-shaped netal fitting 14
havi ng cr isiectional L-shape fitted onto the thin section 11A
defines the distance of spacing between the flanges | A and 2A to
prevent an excedsi ve dBROFAREFor? ofifgasdomiady I8lpkieeghin 2mtiesen

glrloave fQjH&d Qlcﬂget&qlmjhtgﬂeﬂzﬁf;ﬂ]féhiiﬁ%{%ﬂiﬂﬂ; Wh réﬁo aatsncli the
illustrated in_.Fig. n g., 2. Further, e ring-shape a
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Figo 3. Theddingr shapedneet @k nhlthbB8d metal fitting 14 and the
3514havi ngcr gss-,secti onal L- shapecan beeasily nmanufactured_ by, for
exanpl e, iUt tPAGE appPiced Yo athe o tighdeding atkohavi A a is
speci fi edxddesekvess; t hdighwiehledhe BmNt iapedpkat epre(0033] Fboece 3 will
i”dicate%p%égﬂnﬂﬁﬂé¥%§ ﬂ;éatgég“%ﬁl%§“¥g§¥ahal stress in the molded
insulator 11. The portion that bears residual stress may
15 develop to a trigger of occurrence of breakage due to aging
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 boit 15 and the

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

25 thickness of the thin section 112 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 - IL5) = L2. The

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

practical viewpoint of performance. Regarding insulation



5 the nolded insulator 11 of the insulating spacer 10 and the

ri ng-shaped nmetal fitting 14 having cross-sectional L-shape. Wen the
t hi ckness of the nolded insulator 11 is denoted as the dinension Li,
the thin section 11A is nolded in a thickness denoted as the

di mrension L2 considering the 10 Iocat|%n of the ring-shaped netal
fitting 14 and the tightening bolt 15. I the tlghtenlng bolt 15 is

I ht d npr o ressin or ce, ear _causj ng
g)r(g:izlg\e/eoéln gor raergcineg’ua?o g[?"és %ﬁf?tﬁ:eow ‘?IPns"ﬂJr ?Cc_l‘%? Thece the
portion tiiahtwsairsy resl dubd $ndes®eneyngffrwmédumétarifit@g@ngi are

f .0
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prevent thes I'S necessary to Speci nsi on

rel ati onsar%@&ttfé{%ew t%‘&ﬁ%h tuents so 20 that the tightening of
thestightewiuw bolt 15 WI |1 produce no excessive pressing force. That
is, the effe ivelen éL4- ? defined by the dinmension L4 for

the | ength ovel® n®d2th %%ﬁ BESSr Pk 9BFe S @nﬁﬁ}“ﬁﬂq e JpRit 2 he
t hi ckness:drﬂ:aﬁnea:a/vas:lheraanA,z apdnt hbedl gepakred Lanfiorméhetained by

i hj A |.ded | at houl d
irnre e apees AR 1 U5 U Bt
is not useé® thnKnﬁsarpflgheenﬂng Ehépﬁdgmﬁéﬂdnéﬂmﬁunqui4&Hbecause

seqguri ng, e onalq r ehat S f
oot b e e 2ingL BRIk Difla oM ARNS I, DRONGER IR ARE 1HS e

the ol dé& TRy ﬁe%‘b‘%ﬁ dh%law%f?wthe Oczying |13. HRE mfarele,

i nsul at orthkl cwﬂbﬁmlromgoshgpedsnep@blhbal ogrlﬁgar eI ANBNSi gh-
required _to he.in aiéggggete c ose caon a; 35exi gnce of a mnute
(o

gap t her SHEEREET 18 Si BF2-+YonT & % atO vi emp@pnt Tgris means
per f or nartdet Reégam dihg idisifieaterore betfi@eenpehkorttandenes®w L1 of the

| owsi nsubahicom RrabhiemAl L Qagtir Rl nGe bifitedd abd e ng bali g5 and.g

t he ring-shaped neta |tt|ng 4 are y secure con
the tighf&tiedg Hotting ié4 drecaitastlledonhieeirda 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 11l

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 coupled in a fully close contact.

35 [0036]

Accordingly, a current carrying path is formed between



5[ 0034] The gas-tightness of the gas-section between the netal
containers 1 and 2 can be assured and nmi ntained by controlling the

t hi ckness of the nolded insulator 11 and the thickness of the

ri ng-shaped netal fitting 14, because 10 the flanges | A and 2A and

t he nol ded insulator 11 are hernetlcally secured hel ped by the 0O-ring
13. For exanple the def ormati on of a }IS-speC|f|ed O-ring (2300) for

hi gh- pre ealing i hi s n a
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i nsert ed $8'9 7t I We%&urfelqtﬁé?ﬁ by*t iStht BARhg tH1se ﬁ %XthlaﬁusSW%

ring- shamdurrmtc&lalf itdtiengudraitd ddreefd wagesi 1A wadc2fcof 1 ddec Bt aby .
cont ai ner 7gnd 2 are coupled in a fully close contact. 35[0036]
1y,

Accordin current carrying path is fornmed between the
ri ng- shaped ridteteforei ng lzlirewle t medfilfangeiloA and 2Aeof céret rediadon
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| ess for exanple in an e cal p0|nt of vie
of sever &S5 HHGKSRSE aker 8 ofheoneldrdl insvlatopowkt fands th@

t hrough ttfﬂﬂd]dn\é%sCOTIFBJCtdfs thant-thyhilHdisualeOPer 1O a4 a5
gas- msul&féf this confi, guratl on enabl es such a

circul ati a1§1|]§l?1e r PErR4GS MPd iR NAGGr dite 193 HE Ry h
the live otfondihet ogas3sant iéniso bifowchbr omghall cbhﬁaﬁrﬁéab contamders
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ed Insulato c? t'He

controlling of the thickness LI of the nol
t hi cknes$1EH 61elt1ﬁé;’1r]13ﬁg/ éﬂpé‘&tr?etaalsmﬁjﬁ P4 raidastrated in
Fi g 3 permiot3g )mai ntai ni ng the gas-ti ghtness of the gas-sections of

path of the Q1 i i Aot CPFBRRESR s BBBr TRIRAe [PACPSOIng ‘opHier
and t he edonemheglecnareifadc tiiiritnigieofi4 heavinsyl@atd g spaciesnd0 W sdHape
hi gh rel%@@'ﬂﬁ@%@%ﬁlf§tgna i%ﬁ@é%éﬁﬁﬁﬂﬁ%”éﬁéﬁ%Ened by & 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



[0038] 25As Fig. 4 illustrates, the nolded insulator 11 and the
ring-shaped nmetal fitting 14 having cross-sectional L-shape are
integrally and indispensably tightened by a plurality of tightening
bolts 15 | ocated at specified regular intervals (in Fig. 4, three
bolts are arranged on the flat 30 portion of the inner side of the
ring-shaped netal fitting 14 at approximately every 120 degrees)

f 1 i i 0Q39] .. l.n manufact uring
the. | naul S g Sbaber Lo L oG TFoS5pToF 8- ar? <8dd Fabft EatiHit (6°

prepare thdhmiierd ilAsufbgor 61126d thise riag-istawet liet asefutei my 14
- 12 - Parat oty &8 ti%h@éﬁfﬁ@gbéfkf'ﬂ? §sa@ﬁl&9%£é£e&hfﬁ1?§?. 4

i ndi cate %flg. 6 and then to integrally secure by a pluralTty of
tightenin@ﬁg ks 15 as illustrated in fig. 4. [0040] 5As Fig. 5
illustrates, ake ETiigng-ShaQQdst&Qta@bsf,! tﬁl‘ié"%riﬂ haMaEgdclrn@%%rlseﬁit@ﬂﬁ t
L- shape bolt hole 14A for ssi ng the .t hroug and a ho
ol 6 148 Tor ¥ PEnY; GRPER A5 bOPPETe oA AARE 181  PoPPion T helA nheF
si de t hermsofsiadj acbat thocatsh t hbhtsect bod ElAboltt helwl téH ¥or bti|1e
i nsul at ory; a. br e Ci I si.m | ar nner. olt
hole 11B 1_1‘1(])9}] %ﬂ%&hsgg]&t 1r5§| ahtsr?éli gﬂgolf? gﬁ‘ol]gg3 Iicljt)ér?oér)%t ité{%t eqﬁ}ﬁnegrabsc’ﬁ e
15 are pridATRAE oAdiREehtngt @ hdhed Beial Faatdiony 1242 The bkt holeed

11Qohas amsAccaEwdati oatr ege%réé&éﬁgﬁ%@m%ﬁq.he thead ofithe,
ti ght eni 1515 t thiadl mensi on of the nol ded 11

i thi | at .
[ 0041] rﬁ%ﬂ% rd Qﬁ”‘ha%éﬁen% | TPFt tPRQUER RRHING c?rré%ls‘in Zkg%ﬁ'r %%le

L- shape i11Q hiopresgntentvgnbbdn hJESaan@ﬂjq@iiQteeDrzagr btgfblhtriql_ —sh?ped
he 1 o SHadec bEEATIT ICCT ng a0 SN Ioedtl S ed*Fo TarT S gaEat Lox
excessi vélacasgght 1ok ki agcavowdady dnite copsdqaéntthe neEifetiorg ngelt
fadlst Tatg WAGNAG! AN did RUGPG M L cRonAM calspraquction. Thus, a
| ow cost [souoel%I}y of an insulating spacer beconmes practicable. 25[0042]

The ring-shaped metal fitting 14 having cross-
sectional L-shape in the present invention has a one-piece-
one-body construction; thickness tolerance control is not

20 tight. Therefore, the ring-shaped metal fitting 14 is not
required to satisfy an excessively tight working accuracy
and consequently manufacturing fault rate thereof can be
reduced with economical production. Thus, a low cost supply
of an insulating spacer becomes 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, it 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 cf the cushioning material; therefore, considering an

actual thickness ©L5A reduced by the tightening, the



In consideration of avoidi ng unexpected inpact 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 breakagg.; Further, it is practicable to
i nterpose such cushioning materi al betmeen t he mol ded i nsul at or

and the rdngsshaped i ning
the ti ghtdé];l}ig%I§ bol tl%é%ﬁblﬁé {}S %%né] %egéﬁggjg‘?g%ﬁ&cus%?%ﬁl ircl)g
mat eri al ;*eHeFRF 3O corrt dekt iy &ARPAC &2 t=hi kknessl Usa paibisddedy
the tightpmi4g, the - 13 - dinensional relationship armng these

consti tuents houI e rerﬁggl at eg so that (L4 - L5A)L2L4 will be

sati sfi ed. WG 8XPPai WS &X58RAfl eil ri’”%‘ﬁléhaa gas-
5 irdsul atjedSLelaeto&dl CedJECE:CFUquﬂEnEquipfnabtl ché ed v d¥r dcdhe hiaRsulat t R
spacer 1 t n-.th IA nd 2A f t.he net al

cont ai ne(r)ls mﬁdir%g T%?é(\é?g tltﬁe%'l ns t% a | %hd s%’é%%r% A Pheand
ri ng- shapedd ot Ahef metiedg cntaridiatre hoadéd2i. n§UJrasttor tle atesulating

integrallgp éﬁéﬁxﬁﬁ bbntm%ﬂéhttHQt%@d&léﬂgﬁe§imé§ain%%%egﬁgd LetYRgn
the flan IAand 2A, as_illustrated in Fi
pluralit Ggh BBFELaBozr el hasdieri tlélttei%ﬂlew by ffh&esut Bye the

]E)r g\ml de? mrgktﬂm:bﬁj fbcﬁlﬁdtsfi ,of_-;g hﬁlﬁéh_i‘gm@éti ]Elﬁﬁv&?eén M‘éf %Iﬂéeﬁﬁmeén@f
abricatign nstru |on sati s i nsul at i
per f or rranz%é a% 161%3 giit 1 ema,' Wt %gef"_nsu?‘ aPﬁHﬁa&&§Yi ot
obt ai ned.tHmoYH] boltSThé aboee mcassel@scim berigl'itean Nyl athag ﬁ@aﬁer6
10 appli igl tYREs S

o %&ﬂ@ecﬁ c{}ﬂtfhé) o er a0 h 90 %S eg;ﬂélpr%y app |ca3b1f 1‘%%15

exanpl e. "However, e 1 nsul ati ng spacer a
t hr ee- ph&SENSFeOEp e HEa t 1 emst sackd #n quIEjStI?lCtﬂmltﬁEeeS@mas@les

type i nsulrahing ispaceir frdidderamd rom ﬁl??ﬂérb{&?c el y
in that thre gentral condu tors 1 %ge e edded in the nol de:}?y ©

i nsul at or "t héPF et 'same as those in the single-phase

type achi[édiddg sane effect as the si ngl e- phase type offers.

[ Embodi ment %ﬁma above has described the insulating spacer 10
applied to a single-phase type spacer as an explanatory

20 example. However, the insulating spacer 10 is easily
applicable to 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 131;

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 1i1A of the molded
insulator 11 instead of a plurality of bolt holes for
passing a plurality of through bolts 5.

35 [0046]

When the bolt holes are to be provided on the thin



[0045] Fig. 8 and Fig. 9 illustrate another exanple of the 30

i nsul ati ng spacer 10 to which the present invention is applied. The
i nsul ati ng spacer 10 in this enbodi nrent has a U shaped notch 16 on
the thin section 11A of the nolded insulator 11 instead of a
plurality of bolt holes for passing_aqglurality of through bolts 5.
35[0046] When the bolt holes are to bée provided on the thin - 14 -

section f 1 ' | r. Vi i ni ho
shoul d bjesje%r;é: et ﬁ?lggg#@?%‘aénq?%leé%c?heﬁ%%ér{}?%nif’op&%%fﬁ%flzglﬁr[Y y(gle the
i ncr easediatchahpodl see emgdle;, dhheker séghaghothd ingemt bergiven for

during fabrdGatihif he; 1bib,56411 RBcRaLIAM | Is RSy DEEdeyd &,
contrast, formng the U shaped notch 16 on the nolded isolator 11

el i ni nat &R CbdRAT AUt Brenkiyel h 1 iFniYectflym Wiih gction

i nceeased 1zelwiali | péys Bplly abreducednovenaldh sdi, areiretiref dhe uodkgsed

i sol at or 1%i Thgg, t he %nsul ting s acer 10 .gan Pe nor e
10econonf%h<?y nﬁ?hc? Fed® 471 Crate rg'er? +%&%@R@Stﬁb %ﬁﬁﬁ:rn
provi ded abmuthe bnsladedie nom attbe 1ihfior aecbmmmdavibp tde headredsede
Lighteni ng.ibolds 1h% J nigat e Lksfaged aecarmodatan d,ecpss (hi0 dasead
15 of a counter boring can dimnish the reduction of the mechanica

st rengt higlEHen hi h- s&dtison 1ha dnsHetdsiddetsPa®stl dtllorcan, be more

si npl ar | ydep dehi@0ase rsirated-abawe. [0048] Wen the insul ating spacer
10 is a disc.type, no 20problemw Il occur in the placing orientation

because i'P¥%Mo sides are mutual ly symetrical. Wien it is a conic
type spacer mwsvesry, t ospacer thist sproel dereettiabin dagreke ofmolded

freedom i, e Blaci no-ori entatdon fiequ reent because the, coni . fype
has a convex fTace and a concave face. Fo i ncCreasé the freedomin
t he p|acbq}hyﬁigﬁ@ﬁ@ghh@fUtﬁbaped accommodation recess 11D instead

15 of a counter boring can diminish the reduction of the
mechanical strength of the thin section 11A of the moclded
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
freedom 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 beolt 15 aiternately
on the faces of the insulating spacer; with this
configuration, one type of the molded insulator 11 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



i nsul ating spacer 10, it is a feasible configuration to provide the
bolt holes for tightening bolt 15 alternately on the faces of the

i nsul ating spacer; with this configuration, one type of the nol ded

i nsul ator 11 can 30acconmobdate to either side of the installation
face. [Industrial Applicability] [0Q49F _ The insul ati ng spacer
for gas-insulated electrical 35equi pment by t he pr esent invention is
appl i cabhg 0 t

conduct or%ﬁehat%%%- fllgLSlEg a\efce&gfgs- % con |gurat| on t}ﬁégrgjfore %%e
i nvent ed S§F&EET WL | ndresssq hétheel |3%ﬁ§1344k13yl3d?ry gt i rgAR dimilated
el ectri call RquipENte BB tharr iy, T ains: 1. An

i nsul ati ng spacer for gas-insulated electrical equipnent, conprising:
5a nol ded i nsul at or; a central conductor being enbedded in the
nol ded i nsul at or; and a netal material bei ng arranged at the

peri pheral dinmension of the nolded insulator, the netal material with



10t he nol ded i nsul ator being placed between fl anges of netal
containers, the flanges being coupled by a plurality of through
bolts, wherein the peripheral dinmension of the nolded insulator is
smal | er than the dinensions of the flanges, 15the nol ded i nsul ator
has a thin section, one lateral side af the thin section being nol ded
into a thin ring shape, a ring-shaped netal fitting of a
cross-sectipnRal: L- shape is fitted onto the thin section, the

ri ng-shaped 20netal fitting defining the dimension between the
flanges and form ng a current carrying path between the netal

cont ai nerls, @ insuldtend i Higasdapedr ngietihstlingd agtetbheitdin
section are.secured(&xﬂa plurality of tightening bolts. 25 2. The

i nsulatiﬁﬁﬂgﬂﬂﬁﬁﬂt”for d%%E§%ﬂ§ﬂ ated el ectrical equipnent according to

clabm 1, wher@imolded thisubzotfon has a plurality of U shaped notches

passing the tovauahbol dsndfier st hionab: efeadeq The Losuhatiog spacer

for gas-insulated electrical equi according to claim wherei n
the ti ght!@fHGUt ke arranged on the flat portion of the inner

side of the rd ngedopectdetial Bdidd N BdnQERT HX1 PRE ebyr 1898 A1
35|ntervﬁf%ension 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 boits,
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.



