- 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 arngqpqg 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 "MESCRIPTQOMed cylindrical neta

contai ner S1aLe) Lot HgdsALLhekh kAR08, LILELACRY 1830 LIS AL LAl
spacer therebetween”to provide gas-sections and an i nsulati'ng-gas,
such as SF6, is filled inside each of the neal containers at a
pressur e TfcHhi4a10 .8 qVPa. 20[ 0003] G S includes vari ous
conﬁtitu§?}éﬁ§vices t hat are accommobdated within the netal containers
such as 0 rs, disconnectors, grounding sw tches, and bus

conduct ors. Atengptésset deviveesiogaesletidsonso seal adswiltah iings W@t ddrg

25 spacer re far t.o est i.sh. praoper.d y snaced .gas-sectiaons
consi der if%d:ac?%ésr anlr%ﬁaécr? terlea enl‘iln aqt ier.é“[%%m? e H%isu Calffan%l%g%q such
[ 0004] an insulatipgysdagerarfdmsidsatinmlspgeskre lshout - slate @fijpment

requi r ed 530iiRs YAtjon Refdmance ang, shoi %Meﬁerfi QP JFRGAN &
strength enough for sealing a high-pressure gas ernetlcaffy. To
re%Bond to this demand, the insulating spacer mainly uses
al um na- fBaldked cepeXxyrtesin or silica-filled epoxy resin. Further, the
insulatiq% ggcer is used 35in a variety of shapes such as so-called
a coni cal 83 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 Jjoined at their flanges interposing an
insulating spacer therebetween to provide gas-sections and
an insulating gas, such as 8F6, 1is 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,
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 conceavo-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 described an insul ating spacer

of conical_ spacer_t at s arranged between tal, flanges of .

metal contai C%Der}%e}f oi%ﬁ(lgn‘ég?h85ﬁﬁe¥hglggsﬁoéltolaﬁ’§ SFace s ugport 3t @ fit gk
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ci rcunference thereof.. I nsul at1 ng spacer 1S arrange
bet ween t3fe Falaiffes ctlIheSRAtS ot diaero HrNGaVSeee ek wikdpe -
ti gt eni n@ddeough bolts 15 joining the flanges of the netal

contai ner, t ri ng- shaped_pnet al rial flange bears the tightening
force that a r%’g?rﬁpf‘gi ngﬁgbsﬁég?ﬁﬂg@& dfFe e rEMES r%e)r shqg
prevent tdesawmillgetl amsihabbatfngnspacarr efic ecofi darlealager The et ided
insulator, js r b th l.ang he 20 metal containers
bei ng san%dévx_/i (?E%%%ﬁié%t hg’te\re?]%%pshgffé ﬁmﬁgﬁgﬁg%er?ﬁl &R ag containers
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type. The insulating spacer defined in Patent Literature 2 has such a

const r uctifoit 1@t Has2ad c 8@fer? chBTcEBRPERbddd | Rateslabnifdangsd an

pluralityhef evheddedimhardididangscirddie. ciwmeand ergnge Disdhgring
peri phery thereof. The insul ating spacer_.is secured onf 3 nmet al
r?geqct‘”he i ngs arftf

circul ar Fl%ande Wi h BAFEUsi Flenbetfte Hfi
t he circulctailrenge podtiim isscareangettbethiggrt drhiend | ahgesghf el tad

contal nerss 0.he diastianeg ol U LghbEning drapgl bols. | a1l g4 e,

fl anges e ‘metal contwalners. e 1 nsulating spac
Pat ent LMededt uyréterdedt edlange 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 |n§ulator by sandwi ching it
bet ween the ring-shaped netal materi al”and the pressing-pad,

i nequal it L tightening faorces pl ural ght eni ng t hrough bolts
or the ei%%53|vegﬁlgﬁi %ﬁ@%h%eﬁgbhpg Fﬁdaﬁhf%ﬁ Dol 8
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t he manuf acturijn e insulating spacer will becone costly. [0009]
The |nsmWﬁ%qﬁf:$iﬂﬂ% AT Patent Literature 2 stated above is such a
devi ce agd&ﬂak)be secured on the netal 30 circular flange with

bol ts. Thi f t th t ld b
onl arged to tHo BIPBRECBonBAEREFe. it rthe TNEFEhentoUE 2P ferF onithe
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35problemin that the manuf e |nsu ng spacer
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is to pr Qf\é's@% an ﬁd@ﬁlﬂ Pd Nch SSRACRIE fOF 19as -1 aul 2 By edeeé:twipﬁlcause
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5econon1€£l3f%ﬁﬁﬂﬁ urdeC A el | ha¥i ng&s§ mpilel lower the

reliability of the gas-insulated electrlcal equipment. To
20 avoid.this, it i1s necessary to contrive such as increasing
the thickness of the molded insulator, which is a prime
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. '



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 perlpheial di mensi on of the 15nol 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 whi ch t he peri pheral dinmension of the
nol ded i nsul @ror ocbgestaldier thhapdsendi nenseohsonf itshet bl anges det han

ol ded 20i sl AtQf h@ﬁa@ekmfbﬁeﬁéégfnsEf&té&t%ﬁ@cf?#?%fﬁ émﬁéﬁé%@

section being nolded into a thinrin ape, a ring-s
fitting dfE%fcr%s§9§6€F|@ﬁépq_hﬂﬁﬂky seli1qblel B8R0 cEmabilli Pl deeion,

t hesring eﬁ:ft&pﬁﬁdﬂl%} friatru MA@ tdefdd)i NGt hgedilneRSi ORabEhYEER t@ﬁnple
fl anges al q{nlng a current 25carrying path between the netal

cont ai ners, Lﬁhd“?he ring- shaped netal fitting and the thin section
are secured by a plurality of tightening bolts. [0012] It is

pr ef er abl ‘&ﬁﬁ; gh of the nolded 30insulator has a
plurallt;f%#gﬁgI%apedbnotc es (}or passing the through bolts
t her et hr déH:-11 0013] is also preferable that the

tigbtening botis wrest aﬂgxﬁ‘ék@ibﬂ her &4 Ble HO4L | ﬂ'f's@iaﬁf'ﬁ? | fpeLesi de

f the ri 35shaped netal] fitting at approxi mat el
?nt;r$a|§n% jy%sulated electrf%al eéﬁipment hav1ng such a

constructlon 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.



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 i nsulator using a plurality of

ti ght eni n ﬁ can E?)glelhid&?erposed bet ween the flanges of the netal
cont ai ner &bl i ng the flanges being coupled by a plurality of

t hrough bOlt3ﬂlﬂmeEﬁQYCoﬁf1&ﬁfétP§n0$feéﬁdlﬁgﬁ}?@tﬂgogFgéértEQPtness

of the gas-section of the metal 15container w ntal ned at the
mol ded i &R ABTUIRTRY RS HE E et iR ERTeRE shacdeTinedibY neheur r ent
car Byi ng p&&tderfmrlrtd‘@&ldrc,ultaié Nch SWT A ei¥ g Cs?}ﬂacb@r,seﬂhli@ﬁj by @ré@@&@@

ft - t al tt nnec con
EZ'?Wgen t r| il Shcae(%)n% a‘?ﬁé{?&’sﬁu% I %«:@%r%‘?ﬁﬁgﬁ’? ii rggﬁé; ly
reliable Mnmwaalqmdima@ra ctetni h es esToin vad I‘g/hemruﬂgammm r&tﬂ
Descri pt 'ﬂ'?:t@cnguk?é’\& r}%sul Sss 25%:61910&31 Sy, £ asl'?é:&gr@rﬁ e%’le{}%ief the

sectional view'of an ng spacer for gas-ins ctrical
equi prentt iggShanfshdigtent Ot tin0 piaseanal Hvem igre ti'd‘lirll |eptiriee ¢fs

aspect s afhdeinddabrigatadantdiny usestaiBtf WA6ightening bolts,

can be interpcsed between the flanges of the metal
containers enabling the flanges being coupled by a
plurality of through bolts. Therxeby, 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

econcmically 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.

[001e6]

30 Fig. 2 is a schematic vertical secticnal 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



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 el®ctrical equi pnent illustrated
in Fig. 1. [.0018] Fig. 4.is.a side view of the insu|ating
spacer fdt° -in?élaﬁgﬁeelg@?F#é&FHQqU|?ﬁﬁﬁﬁrlIlf8§tra$%%_}%§¢4@teq
to illustelatcet ticalasppctmmait biel ngstfedredatredrsgate. [ 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 ewdf -t He bbj eéctsidieusticat edf i hhEi gin2ul4002d] spacer for

Figs 7 | s -Sifle Mew Cgl@cﬂﬂé’eﬁ?ﬁ?ﬁeprﬁé’rp@ i sl atd gy 1pspacer fog,

gas-insulated el ectrjcal equipnen whi ch the present Tnvention is

appl i ed tidi43tisteatd § i3SRePettaf dte iy iphinliateed cibatat e.
[0019]

Fig. 5 is a side view of the cbject 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 & 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 febricated state.
[0022]
Fig. 8 1is a schematic vertical sectional 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.
[0023]
Fig. 9 is 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 insuleator
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



[0022] Fig. 8 is a schematic vertical sectional view of an 20
i nsul ati ng spacer for gas-insulated electrical equipnment as anot her

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 insulating spacer for 259aﬁ i nsul ated el ectrical

equi pment illustrated in Fig. 8 to illustrate its aspects of being
fabricated st Best Mbde for, Car r%m ou nve t| o %lrb 30The
i nsul at i rPgerslﬁggb = ch TS T WS U e t$ eléq gesions

pr esent |cnS/et1heorfJJmﬁgeas nehded s np@tapberhayyn@r@m@mtd adzltlﬁ)nductmn
enbedded Jdarell. Jhe. h1RsdlaL! g apager L3 chnter posed pelesn S| Anges |

of metal "contai Hers W mat eri al “arr ange he perip
di mensi orri3Bt hehepe -anBnsethied Wylra pagatdlan,y @f rhngughapetlt sne Tk

insglati 'ﬂt&ﬁ%‘f@erhdﬁrg%ve?rb%@eaiMl on-diale f N@ich Mdefines the
peri pheral, di mension thereof is smaller than the dinmensions of the

fl anges &NPHRGFeRpRRAFING RVWHRY Wit £ LI H T tioms ghecya et al

si de of whiradyiirsy fp}[ﬁﬂ?dbdsﬂstz@exa thenmetng shareinGrsthiis tHidtSectdog,
aring-s ed metal .5 fi gaw n a cross-se%%i.on I %?shﬁge lCh
or

defines tHE difetEnEe o6 pé}l bELRGERTt hef | ah64E°8nd
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thegri ng- [‘}quj&eeq] ting is affixed to the thin section of the
nol ded irchsSi at or% p‘%sfjrallty of 10tightening bolts. [Enbodi nent 1]
[Embodiment 1

[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 1A 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 SF6 is filled, coupling them forming
gas—-sections.
[0026]
The insulating spacer 10 has & molded insulator 11, a
25 molding of thermosetting resin such as epoxy resin, and a
center conductor 12 embedded therein, in which the center
conducter 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, 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 2A, is secured by the through

belt 5 and nut 6. In this arrangement, an O-ring 13 1is



[ 0025] Her eunder, explanation of the insulating spacer for
gas-insul ated el ectrical equipnent as an enbodi nent of the 15 present
invention wll followreferring to Figs. 1 to 6. In the enbodi nent
illustrated in Fig. 1 and Fig. 2, an insulating spacer 10 to which
the present invention is applied is ingerposed between flanges | A and
2A respectively of netal containers 1 and 2, inside which 20

hi gh-vol t fve_cgn S 4 ar cco dated a i.nsul ati.n
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gas-tight the insulatin acer 10. [0028] 5The nvol de

€ss a S 0 .
i nsul at or® ,nﬁéﬂQQIEEP¥E?ﬁiﬁ9956 sPPEheRe 114 shaped in a ring. On

this thin section 11A of the molded insulator 11, a ring-
shaped metal fitting 14 having a cross-sectional L-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 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 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 & 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



of the insulating spacer 10, is given such a dinension that the edge
portion of its peripheral dinension is smaller than the di nensions of
the flanges | A and 2A. Further, one lateral side (the right-side face
thereof in Fig. 1 and 10 Fig.2) of the nolded insulator 11
illustrated in Fig. 3 is thinned to,pr&vjde a thin section 11A shaped
inaring. On this thin section 11A of” the nolded insulator 11, a

ri ng- sha tal, fitting.14 having a cross-sectional Ls;shape,i
arranged%gegcat atplt tée f}r%glrelﬁd “flhesrlgeo(f‘l%vl:L cti‘\}ectkqer"fﬁ'es e%&?tﬁ%ﬁi ore
of the pa@rrghemsd diatedrsi on of the small er- di nensioned nol ded

i nsul at or; gkl [ 0029] Wth this configuration, when the

i nsul ating spacer 10 is interposed between the flanges | A and 2A of
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lager. [QR3ILhop 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 - Lb5), 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 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



Fig. 3 indicates a dinensional relationship between 5 the nol ded
insulator 11 of the insulating spacer 10 and the ring-shaped netal
fitting 14 having cross-sectional L-shape. Wen the thickness of the
nol ded insulator 11 is denoted as the dinension Li, the thin section
11A is nolded in a thickness denoted 2 the di mension L2 consi dering
the 10 | ocation of the rlng shaped nmetal fitting 14 and the

hol 5, b
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produce no e essive pressing force, That is, the effective length
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relatlonﬁ@ﬁaRhypanﬁﬁLQf(bheLnlnz"ﬁhépedtmetwdsﬁbmtﬂﬁm|kﬂﬁube¢ﬂMﬁb.
[0033] | nHd gbtignhBg the tight eRi chIthe]-Smch&?éec_L‘fLé!{lgatotf'e%?O are
di mensi onal relatlonshlp bet ween the effective | engt - L
the ti ght&TeF AtV esir shehehpeknk¥sthe Qf‘rtlﬁé Aol -dEPT rRXATER bR,

11 shoEI d:h?atdéﬂ‘clyrn]sdﬂionl-@ g b2s- Eb@cmhdad@—&mbat@{sobg am:tmfgh—
i ng- shaped metal fittin are not always required to be in
(r:orrgl et epgle(?se corﬂea%?et%%e%%i%ﬂ%el& a niHhtC g il 7 H‘E‘regé’t]\ﬁeé?ﬁq%s

adnlsS|bh@&hwwh@nptheudmﬁfam@mmmlhet@éememhermmNnknéE@aLmlng the
I ngdl ati a1 qedQrisulator 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
beth-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 112

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
centainers 1 and 2 are coupled in a fully close contact.

35 [0036]

Accordingly, a current carrying path is formed between



performance, no |owinsulation problemw || occur since the
tightening bolt 15 and the ring-shaped nmetal fitting 14 are fully
secured and conductive and the tightening bolt 15 is electrically
connect ed. 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 nolded insulator 11 and the

t hi cknes f ring- shape tal_fitti 14 cayse 10 the fl anges
| A and zidgenﬂﬁ%—%%?a%ﬁ ﬁﬁgﬁggt%rt%%rggh%?%?ﬁéau n@&cdp’édarh§| %gd
by the 0-a% n§he3. mPborlexanptainehe def anmht Pontlofowghl & specifi edall
0-ring (Z39Mador Righ-d, upg her ’}gﬁe' %rseﬂ?leﬁggt Srlek 1 ]{eoo%nZth]

Thi s nmeans that when the difference tween t 1 cknes

15 nol ded®iHE vy B21RRd Ofheitaw cKHss, LBheR Eheusinfitsebedevietral
fitdng hdusaant&ebéess WihtBmaekeliananee 0fo souds3 £1ddd OnZoffh
t aki ng thcﬁ,lstate of contact b |a2I9 |£‘§%both-5|des contact into

consi der at1orm-T fhe YLt Yt me e a 117 opRPF Y MRFFR I HRACBs? t BRS™
anmount ofirgefletet | eywifprRitthe @triisng cbI filereition | EnBelpsopetich a
[ 0035] ; hi ck |, of _.the_no i nsul at.or .11 d the

t hi ckneSSClLrSCTgTea%lE{egf ;&212&5#& o%st hgsr irlhégia-‘eg%peecﬂunae]t altofi ?Blengc&ﬁr?%&
i s arranded®wima Ha naHah sdee | bive 1genduchyes | hgandhed et fhee ohirohgh

nohded | nod atrallcahea et £E M ngdyt 9 @}é%t%li'&ﬁtl}ﬁ%néﬁﬂ%’%fn@ﬁe
relati onshlr&pt he one stated above. In this conflngtjratl on, the

i nsul at i fg"Pad@Perb, "ERahhildi &YW r L Ag-Sthapbat mdt® flexi igats such
secured amontrkerdidin a0t i ddfe oferddiea el ded i nsall @dte Lle S0t @Sreby .
illust rat[%q)sj Fig. 2, is interposed between the flanges | A and 2A
and the through bolt 5 is inserted to integrally secure them by

ti ghteni ng t Hheugidre t has simplé ngoshdpedtienal idi t-hiengedds wnact hen
fl aages | 2 f I t-a n re in a
fulqllgy cl ggeafg}gent.ggtgglégﬁagg%?ai%%grlﬁ 2%[@ %ggcgfr%g%fr c%(r}l;%oﬁlglﬁg{ ho$
formed bétReeihitdfaasisngldhapdd #aeal mpileefdngingudatorhell| ange |the

and 2A oftHiker@isal PNt nefnse 1 ﬁnct{%ﬁggéwghn@tafpr Ve Si@ddg Copd act o
resi stanc lof 1 rEa or, less for exa e in an electrical point of
view. Thds;IUHeR S8 Cult eéftIof BEVELLES Be WWGdEdRg drfiserdas dilghtness
commer ci alf r ahe obapewer:tiiloows tHroupghk thethilvecenvdustses B amgd4 2
whibhe usuyal rat. a_gas-insul ated equi nt. this . .
co%?i gur%t%itg%qgﬁg%lnég @fﬂ%hcgréﬁ%m zftﬁrﬁgln&r?%% 98 e TSRt 9
to the cerrasnts| on ngechrongh the | iueudendugt ospaBeandld tand| ovhe
through 1Qonldg Mt aha GO 3NS5y 102NG 12 %ﬁ{é@ﬁ%#ysggeggctﬁd e

the ring-shaped netal fitting 14 so that t ux that suc
comer ci & Iatre ld@ Yt Ygaifdr dtidd A 191impdl &« iredl i s atiereby. [ 0037]
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of tightening bolts 15 1located 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



20 establishing the current carrying path of the circulating current
on securing the insulating spacer 10 and the econom cal manufacturing
of the insulating spacer 10 with high reliability yet wwth a sinple
configuration. [0038] 25As Fig. 4 illustrates, the nolded insul ator
11 and the ring-shaped netal fitting_%é haV|ng Ccross-sectional
L-shape are integrally and indispensabl'y tightened by a plurality of
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tight. Therefare, the ring-shaped ne 4 |s not required to
satisfy af é’xléesm vely tight working accuracy and consequentl|y
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one boedy 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
(a2 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 of the cushioning material; therefore, considering an
actual thickness L5A reduced by the tightening, the



25[ 0042] In consideration of avoidi ng unexpected inpact agai nst
~the insulating spacer 10 that may occur in installation thereof, use
of a soft cushioning material such as Teflon (a registered trade
mar k) or rubber for the washer 15A on 30 the tightening bolt 15 will
increase the safety against the spacerbreakage. Further, it is
practicable to interpose such cushioning material between the nol ded
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The above has described the insulating spacer 10
applied to & 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 11;
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 112 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



achi eving sane effect as the single-phase type offers. [Enbodi nent 2]
[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 ating spacer 10 in this enbodi rent has a U shaped notch 16 on
the thin section 11A of the nolded insyl ator 11 instead of a
plurality of bolt holes for passing a plurality of through bolts 5.

35[ 0046] | r 0 nr.ovi 0 .t hi - 14 -
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ti ghtening t 15°7into the U shaped accomodati on recess 110 I nstead
15 of a dEGHEECMoting TdarE di BRai dhsHe tiaducsPapedf 1hecaclhanieare

st nengt h Rforddhe dahiny seeidrtulAPf the nolded insulator 11
simlarly to_the case stated above. [0048] Wen the insul ating spacer

10 is a p@é7ﬂype, no 20problemw Il occur in the placing orientation
because its tRurisigles aermirtqialthe symaetr i pabvidken bh | sha aomided

type spacer. however, .t ) ) Ty rovi,de ¢ ai ree, .
freedom ilﬁlstuheatp\%aclilngggﬁ %%t%gwnon rtelcl?jl i rtehr%nltlg%ecggsgﬁ%hetlc%{rﬁecmt%%e
has a cotwex flarelniel BheoHcahepkdcaccPomodation recess 11D instead

15 of a counter boring can diminish the reduction of the
mechanical strength of the thin section 11A of the 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 i1s 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 bolt 15 alternately
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



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 30accommodate to either side of _theg Lnstallation face.

[I ndustrial Applicability] [0049] The insul ati ng spacer for
gas-i nsul d 110 3Q§gHyQﬂEE§ by th SsEN i n i an,.i

appl i cablhgit‘%o é’%? f|lnlslu_ dat ed sWtc gtel(?l;rﬁ s _aﬁtd:pég']‘as-l hsul ‘;t?{é% gllr}'g}éqted
conduct of®aIeg Will5 -intmAsssas-The | e ldeiilgunat ich; daferisistleatade
i nvent ed e3Ra&aM A1l leduighRase e reldrakiddty of gas-insul ated

el ectrical equipnent nore than ever. 16 Caim Caiml An
i nsul ati ng spacer, for gas-insulated electrical equipnent,
conprising: a nolded insulator; . a central conductor being

enbedded in the nolded i nsulator; and



a netal material being arranged at the peripheral dinension of the
nol ded insulator, the nmetal material with the nolded insul ator being
pl aced between flanges of netal containers, the flanges bei ng coupl ed
by a plurality of through bolts, 1 wherein the periphera

di mensi on of the nolded insulator is gnaller t han t he di mensi ons of

t he fl anges, the nol ded insulator has a thin section on the
one | ateral sj ﬁnPf the nol ded i nsulator, one |ateral side of the
thin section 3 nolded into a thin ring shape, a

ring-shaped nmetal fitting of a cross-sectional L-shape is fitted onto
the thin section on the one |lateral side of the nolded insulator, the
ring-shaped netal fitting defining the dinension between the flanges
and for 1ﬁdnh]current carrying path between the netal containers, and
the ring-shapee metsallaftiidg ngpafdet &droriae-tisulkited edidour iared. t he
thin sectian are. int%%gally secured by a plurality of tightening

bol ts. equlpment, Co risiIng: R

a molded insulator; -

a central conductor being embedded in the molded
insulator; and '

a metal material being arranged at the peripheral
dimension of the 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,

wherein the peripheral dimension of the molded
insulator is smaller than the dimensions of the flanges,

the molded insulator has a thin section on the one
lateral side of the molded insulatoxr, 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 on the one lateral
side of the molded insulator, the ring-shaped metal fitting
defining the dimension between the flanges and forming a
current carrying path between the metal containers, and the
ring-shaped metal fitting fitted ontoc the thin section and
the thin section are integrally secured by a plurality of

tightening bolts.





