1 Title of the invention Vacuum i nsul ated switch-gear and its
hei ght adj usting nmethod 5 Background of the invention The
present invention relates to a vacuuminsul ated swtch-gear and its
hei ght adjusting nethod, and it is suiftable to apply a vacuum

i nsul ated swi tch-gear assenbly conprising plural vacuuminsul ated
swi tch. 10A vacuuminsul ated switch-gear is highly regarded for
real i zi ng downsi zi ng, easy nai ntenance, environnental |oad reduction

and the like. A wel | -known vacuuminsul ated switch-gear is
di scl osed, féflexahptes iweantgéiient reference 1 (Japanese | ai d-open
15 patent publication No. 2007-209077). In the reference 1,

di scl osed i s aVesauimingsdpaeddsyircetoeparandnpis Sivighd aMiveking
maki ng interruption and di sconnection functions, a main circuit
form ng themewheeéh, a solid insulated bus bar connected with one end
of the main 20 circuit conductor to supply power to the main circuit,
a cable connected with the other end of the main conductor and
connected with a load to supply the power to the |oad. As the
solid insul 8aeligbogndaef hdse argeod ionsul ati ng performance, it nakes
possi ble to shorten a cl earance between 25 poles and thereby to
contri bute down8hei pgesenthdnvaobden relates to a vacuum insulated
sWwitch~gear and its height adjusting method, and it is
suitable to apply a vacuum insulated switch-gear assembly
comprising plural vacuum insulated switch.

10 A vacuum insulated switch-gear is highly regarded for
realizing downsizing, easy maintenance, environmental load
reduction and the like.

A well-known vacuum insulated switch-gear is disclosed,
for example, in a patent reference 1 (Japanese laid-open

15 patent publication No. 2007-209077).

In the reference 1, disclosed is & wvacuum insulated
switch—-gear comprising a switch making interruption and
disconnection functions, a main circuit forming the switch,
a solid insulated bus bar connected with one end of the main

20 circuit conductor to supply power to the main circuit, a cable
connected with the other end of the main coﬁductor and
connected with a load to supply the power to the load.

As the solid insulated bus bar has a good insulating

performance, it makes possible to shorten a clearance between

25 poles and-thereby to contribute downsizing of the wvacuum



2 insul ated sw tch-gear. In general, with regard to severa
types of switch-gears, regardless of the vacuumi nsul at ed
switch-gear, they are often arranged agd connected to each ot her side
by side in 5 plural rather than al one. “As practical nodes of
connecting the switch-gears to each other, several types of
connecti on between bus bars, between a bus bar and cable, or between
cabl es, are adopted. In a vacuuminsul ated switch-gear described in
the 10 patent r fgr nce, 1. the bus bar is structured by a solid
i nsul at ed b&gsﬁi?.e heV 55t F9Hsul ated bus bar is able to shorten an
i nsul ati on dist%nce bet ween, t he sol%% insulateggbus ars. because the
|

insul ation abi | ity2SHEreaf e BEFEEY SOnP TSy L8RS Wikt W A& Sepr s
i | ation, th , Lt tribut 15 t i Zi f whol
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k b i f f th lid i Lated b bar with
conductive PABEBraPERIISH Mtk SOPRPEGRA TOEIT QPCACEoRGI FhISES 62 s
desired to %ie tze %glid gus bﬁrs in connecéjn th@Fbusfbars 20 .to
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cables, are adopted.
In a vacuum insulated switch—gear'déscribed in the
10  patent reference 1, the bus bar is structured by a sclid
insulated bus bar. The solid insulated bus bar is able to
shorten an insulation distance between the solid insulated
bus bars because the insulation ability thereof is better in
comparisonwiththeairinsulation,therefore,itcontributes
15 to_downsizing of the whqle device. In addition, it zalso
contributes tec assure the safety of workers by covering a
surface of the solid insulated bus bar with a conductive
rubber maintained at ground potential. Accordingly, it -is
desired to.use_the solid bus bars in connecting the bus bars
20 to each other.

The solid insulated bus bar has a structure in which a
rod type copper wire is covered, for example, with a silicone
rubber having insulating properties and a conductive rubber
covering the silicone rubber while keeping the ground

25 potential around the silicone rubber. The sclid insulated



-3 bus bar having such a structure has no flexibility. Therefore, in
the case that a di nmensional error between adjacent the vacuum
.insulated switch gears is caused in a vertical direction of them. for
exanpl e, it caused by factors 5 that th& seating place on which each
of the vacuuminsulated switch gear seated is not flat or the switch
gear has a dinensional error by itself in size thereof in ‘
manuf acturing process, and so on, the dinensional error cannot be
absorbed. As_a result, if there is the dinensional..error. between 10
adj acent t heP VRt IATSMGEAEN Pt SHAPSETER (195 MG L6 i0rRety - t he
solid insulated bus bars of the adjacent vacuum i nsu| at ed

swi t ch- gear sTR%F ot Her EheRARF y EBR Tt Ae SAGERLPBAL 15FR8T pPEEERED
invention is to propose a vacuum i nsul ated swi tch-gear, and a et hod
for adjusti A1« Heildit VaEHaBY ilﬁauilét‘é‘én%‘é’c‘ic%cﬂeiagf% AsuFareadpts @ -
bars of the adjacent vacuuminsul ated switch gears to each other,
even if the Wheld oAaFeer+or Bethen PR Cantt FRUSERHTNSAFEPES

switch gears is 20 caused in the height direction of them |, To
acconpl i sh tHRaBbFes8hf tRY PLlacgacliuiichsapal &f it & y&nrinarlehed
present inventjon is configured as follows. The present

i nvention i sSWbith ededb RV i BRI Btald 25 Bt eRl b 9IRS &g

a fixed electrode and a novabl e . . ) )
dimensional error by itself in size thereof in manufacturing

process, and so on, the dimensional error cannot be absorbed.

As a resﬁlt, if there is the dimensional érror between

10 adjacent the vacuum insulated, it ma.y be difficult tc connect
the solid insulated bus bars of the adjacent vacuum insulated

switch-gears to each other.

Summary of the invention
15 The present invention is to propose a vacuum insulated
switch~gear and a method for adjusting its height, enabling
to connect sclid insulated bus bars of the adjacent vacuum
insulated switch gears to each other, even if the dimensional
error between the adjacent vacﬁum.insulated switch gears is
20 caused in the height direction of them
To accomplish the above object, a wvacuum insulated
switch-gear of the present invention is configured as
follows.
The present invention is applied to a vacuum insulated

25 switch-gear comprising a fixed electrode and a movable



4 el ectrode formng amain circuit of the switch-gear, a vacuum val ve
" having a vacuum chanber and accommodating the main circuit, a bus bar
electrically connected to the main circuit in the vacuumvalve to
" supply the main.circuit with electric 8 power, and a cable
electrically connected to the main circuit to supply the electric
power to a load. That is, it is characterized in that the vacuum
i nsul ated switch-gear is configured to be capable of being lifted up
with a height adjusting tool to adjust a seated hei ght of the vacuum
10 i nsul at e@lewnitrobe Jermingne maliincti fenithef Wenpvises geamt Argpcuum
conponent for mating with the height adjusting tool when using the
hei ght adj uyeilng begling 2 vaFoumeshapber ahé aecémpdrorigendite main
conprises a nut fixed on a base plate forming a bottomof the vacuum
i nsul at ed 1&igwitth-agbus baandleberierilnmcbnsatbie@dostie ohigesirdus t
configured to be lifted up adjustably with a jack-up bolt as the
hei ght adj ushi tige tealuuscreleed tionsopphe e main cirdaitt Rethorlsctaic
hei ght adjusting plate is arranged between a base plate formng a
bott om of t peweacuand ansillat etle@Orsealighegeneched ta Seameng qlm@ee ton
whi ch the vacuuminsul ated switch-gear is seated; and the base plate
of the vacuum isupplat etheswliechrdearowsrf 4ot @ndoaan t faasedski ndtpliace
with a hol d-down bolt through the adjusting plate. In
addi ti on, tehaceonpkiszsddthe taboyverebjvectiuma iaetihate®S5sd Drcradjaist iisg
t he heights of plural vacuuminsulated 5 sw tch-gears conprises the
fol |l ow ngs. configlhedned hod d¢spaRd iced Hed ngl Ul atedl awhium tnsulatietht
swi tch-gears of the above-nentioned invention and the plural vacuum
i nsul at ed swidtjabtgeqr scalle tal ighpttsi sdlesbytsd dereidhiat of the vacuum

10 insulated switch-gear, and which further comprises a mating
component for mating with the height adjusting tool when using -
the heigﬁt adjusting tool. |

For example, the mating compeonent comprises a nut fixed
on a base piate forming a bottom of the vacuum insulated

15 switch-gear: and the vacuum insulated switch-gear is
configured to be lifted'up adjustably with a jack-up bolt as
the height adjusting tool screwed into the nut. |

Furthermore, a height adjusting plate is arranged
between a base plate forming a bottom of the vacuum insulated

20 switch-gear and a seating place on which the vacuum insulated
switch-gear is seated; and the base §late of the wvacuum
insulated switch-gear is fastened on the seating place with
a hold-down bolt through the adjusting plate.

In addition, to accomplish the above object, a method

25 for adjusting the heights of plural vacuum insulated



5 1is, when aligning the vacuuminsul ated swtch-gears side by side
and connecting the adjacent vacuuminsul ated switch-gears to each
other with a solid insulated bus bar, the adjustnent of at |east one
of the seated heights of the adjacent gacuuminsul ated switch-gears
is done by lifting up 10 the vacuuminsul ated switch-gears with the
hei ght adj usting tool. The met hod may further conprises the
followngs. That is, it is characterizing by, after adjusting the
hei ght of lifting of the vacuum i nsul ated switch-gear adjacent to
each 15 ot hewibyhrpaass ofonidhd sesi ght &djllsvimgstiool, inserting a

hei ght adj usting plate between a base plate form ng a bottom of the
vacuum i nsul at edTsai tretthgedarisandpplseadt iteg placel onawhireh ink@lvaedum
insul ated switch-gear is seated. According to the vacuum i nsul at ed
SWi t ch- gear satidchtge20s i gt addyashengi omddddvohtibe aprieslienplural
invention, even if the dinensional error between adjacent vacuum

i nsul at ed swhtabmgeamnliasctasedh-gehhe dred ghigikd ectie iy ©idd hemhathe
hei ght adj ust nent between/ anong the vacuum insul ated switch-gear is

able to be skpphyercanigadnguth®Rraghiue DyswBitgl withr-besghtside by
adjusting tool used for lifting up the vacuum 6 insul ated

swW t ch- gear sfigem tzhe Serinneetphace thuch S a@eatind valhonr , iosullbeed
like; and as a result, connection between the bus bars of the vacuum

i nsul ated swivi ebhgges ss hecem@hpesaeblwith & Boilel deserdfdd eusobathe
dr awi ngs Fig-. 1 is a side sectional view show ng a vacuum

i nsul at ed S\ﬂthdeJ@@.{mérﬁ JECOE dpdif: Wnbhoﬁntmt@’anheﬂéhﬁ&%fptﬁ@em
i nventi on.
adjacent vacuum insulated switch-gears is done by lifting up
10 the vacuum insulated switch-gears with the height adjusting
tool. | |
The method may further comprises the followings. That
is, it is characterizing by, after adjusting the height of
lifting of the vacuum insulated switch~gear adjacent to each
15 other by means of the height adjusting tool, inserting a
height adjusting plat‘e between a base plate forming a bottom
of the vacuum insulated switch-gear and a seating place on
which the vacuum insulated switch-gear is seated.
According to the vacuum insulated switch-gear and its
20 height adjusting method of the present invention, even if the
dimensional error Dbetween adjacent vacuum insulated
switch~gear is caused in the height direction of them, the
height adjustment between/among the wvacuum insulated

switch-gear is able to be simply carried out on-site by using

25 the height adjusting tool used for lifting up the vacuum



=OF Q. 2 1s a partially broken perspective view showi ng a vacuum:
i nsul ated switch-gear assenbly conprising plural vacuum insul ated
sw tch-gear of the enbodi nent aligned side by side. Fig. 3 is a
per spective view showi ng the vacuum imsul ated 15 switch-gears of the

enbodi nent al i gned side by side. Fig. 4 is a perspective view
showi ng a base portion adopted to the vacuuminsul ated sw tch-gear of
t he enbodi nent. ' Fig. 5i1s a partial perspective view shows
a partially 20 enlarging base portion of Fig. 4. Fig. 6is a
drawi ng explnavdengdfdwisgtichstgege Dfon hbe hasiagtingap] ast senh af grbendacuum
i nsul ated switch-gear of the enbodi nent. Fig.7is a

dr awi ng f orflexpl, abnitige dedendasd age aokeshet 25 drgiegitti cadperisteventt hef

t he vacuum insul ated switch-gear of the 7 enbodi nent. Fig.8 is

a drawi ng foars elprai mngthbi rdbshmgeingul eedieisghit chdpgust sentecotnet he
vacuum i nsul ated switch-gear of the enbodinent. 5Fig. 9 is a draw ng
for explal posgibaogrth stage of the

5
Brief description of the drawings
Fig.1l is a side sectional view showing a vacuum insulated
switch-gear in accordance with an embodiment of the present
invention.
10 Fig. 2 is a partially broken perspective view showing

a vacuum insulated switch-gear assembly comprising plural
vacuum insulated switch-gear of the embodiment aligned side
by side.
Fig. 32 is a perspective view showing the vacuum insulated
15 switch-gears of the embodiment aligned side by side.

Fig. 4 is a perspective view showing a base portion
adopted to the vacuum insulated switchjgear of the
embodiment.

Fig. 5 is a partial persﬁective view shows a partially

20 enlarging base portion of Fig. 4.

Fig. 6 isa drawingexplaining first stage of the height
adjustment of the vacuum insulated switch-gear of <the
embodiment.

- Fig.7 is a drawing for explaining second stage of the

25 height adjustment of the vacuum insulated switch-gear of the



helght adj ust nent of the vacuum i nsul at ed swi t ch- gear of the

enbodi nent . Fig.10 is a drawing for explaining fifth stage of
t he hei ght adjustnent of the vacuuminsul ated switch-gear of the 10
enbodi nment . Description of the pfeferred enbodi nents

Herei nafter, one enbodi nent of a vacuuminsul ated swi tch-gear rel ated
to the present invention is explained referring to 15 drawi ngs. Fig.
-1 shows a vacuuminsul ated swtch-gear in accordance with the present
invention. As shown in Fig. 1, the vacuuminsul ated sw tch-gear

general |y compRdkenta metal box 1 for acconmodating components of the
sw tch-gear, a 20 vacuum valve 3 for each of three-phase (U, V and W
phases), an ear tFihd svii fcKraFingr feBchXRYa MHTEE Titidse StBYSVOANEISY
phases), tree-phase (U, V and Wphases) bus bars 2 supplying electric
pover to theekerpeddngemoat ninthalvassg a@what%sylscfﬁo@e@é@ﬁ

t hree- phase (U, V and W phases) supplying the
embodiment.

5 Fig. 9 is a drawing for explaining fourth stage of the
height adjustment of the vacuum insulated switch~-gear of the
‘embodiment.

Fig.1l0 is a drawing for explaining fifth stage of the
height adjustment of the vacuum insulated switch~gear of’the‘

10 empbodiment.

Description of the preferred embodiments
Hereinafter, one embodiment of a vacuum insulated switch-gear
related to the present invention is explained referring to

15 drawings.
Fig. 1 shows a wvacuum insulated switchfgear in
| accordance with the present invention. BAs shown in Fig. 1,
-the vacuum insulated switch-gear generally comprises a metal
box 1 for accommodating components of the switch-gear, a
20 vacuum valve 3 for each of three-phase (U, V and W phases),
an earthing switch 20 for each of three-phase (U, V and W
phases), tree-phase (U, V and W phases) bus bars 2 supplying
electric power to the respective vacuum valves 3 and a cable
© for each of three-phase (U, V and W phases) supplying the

25 power to a load. Each vacuum valve3 and each earthing switch



25 power to a load. Each vacuum val ve3 and each earthing switch 8 20
" are accommpdated within the netal box 1. The vacuum val ve 3
~conprises two pairs of switch conponents Si and S2 as a main circuit
of the switch gear. One switch conmponentg Si conprises a fixed

el ectrode 7, a 5 novable el ectrode 8 opposed to the fixed el ectrode
7, a fixed electrode rod 9 having one end connected to the fixed

el ectrode 7 and the other end connected to a bus bar side-connection
conductor 11, a novable electrode rod 10 having one end connected to
t he novabl e dlectreodec8mandathe dDclimerhemetadnbest @d to a support
conductor 16, the support conductor (support nenber) 16 havi ng one
end connected to tie novablre ehecedr Gdecomek iH:santivé headrherofenslvitch
connected to an insulated rod 13, and the insulated rod 13 having one
end connect eddnpdrie® tsUBPOahd CENACOnalf anscdie off hele endtdd gear.
connected to a actuator 4. These conponents are accommodated into a
vacuum chanmbemeldaswift doheompetemty 8lveocdpr1hes nevabked et beditoste: 87, &
actuated by the actuator 4 via the novable el ectrode rod 10, support
conduct or 516 ,mcfh lishelé ostbdd 8doppskelB b Hmkexealactk radd 7, a fixed
non-contact to the fixed electrode 7. 20 The other swi tch conponent
S2 has al so alfdotatbael eedd ode haviagmutabl enel e6hhedeed, ta fiheedfixed
el ectrode rod 9, and a novable electrode rod 10 as well as the switch

conmponent Sl .glldrirRieSW t gRdCAIRONS ke Si eniihednintedcal 6 r9deué isar
connected to a | oad connection conductor 12, and the novabl e

el ectrode 8 25 des cARBRELSH LOnLNRLSHPRO! 2 CARUNS!OT o 1bci Mile A% 1)
9 The three-phase bus bars 2 are supported to a support nenber -

14 over uppemzaiy 88 &hq RQUdheRicebinBo VaGd B KB ¥ee Be @i RARK! Qh@gche
switch 20, and near the mddle position of the netal box 1.

support fenbeyhkd esidl E¥BHetPed NG #LRLpBRX! conductor 16, the support
conductor (suppert member) 16 having one end connected to the
movable electrode rod 10 and the other end connected to an
insulated rod 13, and the insulated rod 13 having one end
connected to the support conductor 16 and the other end

15 connected to a actuator 4. Thesecomponentsareac;ommodated
into a vacuum chamber 3a of the vacuum valve 3. The movable
electrode 8 is actuated by the actuator 4 via the movable
electrode rod 10, suppolrt conductor 16, and the insulated rod

13 to make contact and non-contact to the fixed electrode 7.

20 The other switch component 82 has alsc a fixed electrode
7, amovable electrode 8, a fixed electrede rod 9, and a movable
electrode rod 10 as well as the switch component S1. In the
switch component 51, the fixed electrode 7 is connected to

a load connection cohductor 12, and the movable electrode 8§

25 is connected fo the support conductor 16 just as with S1.



5 of the vacuum I nsul ated switch-gear. Also, the fixed electrode 7 in
a switch section for each phase having both of interrupting and

di sconnecting functions is connected to each of the bus bars 2 via a
bus bar side-connection conductor 11. The shape of the bus bar
connection conductor 11 for each 10 phase .is the sanme as that for the
ot her phase. The earthing switch 20 conprises a fixed el ectrode
21, a novable el ectrode 22 opposed to the fixed el ectrode 21, a fixed
el ectrode rod 23 having one end connected to the fixed el ectrode 21

and the other enthecamieetgdabe bhe hood A% @ORAGEHEEBACOHIY CE S
and a novabl e el ectrode 24 on an earth side having one end connected

t he nmovabl e ity 0deovedr afghelrNBo 0t hehis i He@RNSE LAk 1A CARMAGH LR OF .
4. These conponents are acconmmopdated into a vacuum chanber 25 of the

eart hing swidrehed@chThe spMad eoel ggdrds, %aeixﬁi@&kﬁ@o%q_t@bn29ftﬁ}f‘e

actuator 4 via the novable el ectrode rod 23. Thé vacuun1chanber
3a of the vagsyn Nakve %@@@ub%rzmrclmmefizéd %5E1k1@m%%§hm&

switch 20 are integrally nolded with a nolded resin 1

Fig. 2 shovg,@ sib!GR-G8AT GaRAMRly COMY RGP Urgls85 YACUUMxeq
i nsul ated switch-gears A and B each whose 10 configurations is

expl ai ned i b Rirobe Yhey 1aldhouedcshierly Sidlepnaer RLYiHh% 0w,

adj acent vacuum insul ated swtch-gears are connect to eac t her

wi th each 0&ﬂ§Qhkgrkﬁéﬂgg%%%db&§sQ?ﬁﬁ%%gg&fEuhggfgﬁQQﬁ??og&%&ﬁgdﬁ%%'

2 al though shows two uum I nsul at tc ears,

or nore. eaé})}q?gitﬁe s gﬁgg gj%a hap, ¢ i Qféléccﬁieh%ﬁc}‘ﬁro\éﬁcg&’é%%%tor

insulated swtc ears is.connected tot

o1 1SV, B o T LU RSl OO R AL WPy
in Fi9-18- phase is the same as that for the other phase.
The earthing switch 20 comprises a fixed electrode 21,
a movable electrcde 22 opposed to the fixed electrode 21, a
fixed electrode rod 23 having one end connected to the fixed
electrode 21 and the other end connected to the load
15 connection conducter 12, and a movable electrode 24 on an
earth side having one end connected the movable electrode 22
and the other end connected to an actuator. 4. These
éomponents are accommodated into a vacuum chamber 25 of the
. earthing switch 20. The movable electrode 22‘is actuated by
20 the actuator 4 via the movable electrode rod 23.
The vacuum chamber 3a of the vacuum valve 3 and the vacuum
chamber 25 of the earthing switch 20 are integrally molded
" with a molded resin 15.
Fig. 2 shows a switch-gear assembly comprising plural

25 wacuum insulated switch*géars A and B each whese



T O S ST T nsuUl at ed bus bar 30 has a structure coveri ng
a rod type cupper wire with an insulating rubber such as silicone
rubber or an insulating resin and a conductive rubber covering the
i nsul ating rubber or the 15 insulatinggesin thereby to make a ground
potential around the insulating rubber or the insulating resin. Also,
a base portion 50 di sposed at the bottom of the vacuum i nsul ated
switch-gear in accordance with the present enbodinent is a structure
shown in Fig. 3 through 5. That 20 is, as shown in Fig. 4, the base
portion SO hasfagboidtommstisuetpireihdiy ia hase lpl @tey areweligred stideut
portion 60 so as to be capable of pulling out the cable. At four
corners of bheshisewheeebhasehd kdjaannectansmb2nbol ated madttidhg geaeh
base plate 51 and a nmin body of each vacuum sw tch-gear to 25 each
ot her, are attacdrecedted be &adeophateriSh bychodf soilvat snsulldted bus

bars 30 for three-phase. Here, Fig. 2 although shows two

5 wvacuum insulated switch-gears, it may be two or more.

In Fig. 2, each bus bar 2 of adjacent two vacuum insulated
switch-gears A and B is connected to the other by each solid
insulated bus bar 30. Two (plural) metal boxs 50 (vacuum
insulated switch-gears A and B) are aligned without a gap as

10 shown in Fig. 2.

In addition, the so0lid insulated bus bar 30 has a
structure covering a rod type cupper wire with an insulating
rubber such as silicone rubber or an insulating resin and‘a
conductive rubber covering the insulating rubber or the

15 insulating resin thereby to make a ground potential around
the insulating rubber or the insulating resin.

Also, a base portion 50 disposed at the bottom of the
vacuum insulated switch-gear in accordance with the present
embodiment is a structure shown in Fig. 3 through 5. That

20 is, as shown in Fig. 4, the base portion 50 has a bottom
structured by a base plate 51 with a cut out portion 60 so
‘as to be capable of pulling out the cable. At four corners
of the base the base 51, connectors 52 for connecting each

base plate 51 and a main body of each vacuum switch-gear to

25 each other, are attached to the base plate 51 by four rivets.



As shown in Fig. 5 two holes 53 and 54 are fornmed on the bottom of
each connector 52. The hole 53 is used as a through hole for a nut 55
wel ded to the bottom of the base plate 51 at each corner of the base
plate 51. The nut 55 is 5 used as a natltng conponent for a jack-up
bolt 56 (refer to Figs 6-9) as the height adjusting tool. The hole 54
is used as a through hole for a hold-down bolt 57 as a fastening
menber for fixing the vacuuminsul ated switch-gear after adjusting a
seat ed hei ght of the vacuuminsul ated swi tch-gear as 10 descri bed

| at er. Nextds sghpwrcdduFegf ob, adfustdlRrp tIe agdabddahei ghemed arhe
vacuuminsul ated switch-gear is explained referring to Figs. 6 to 12.
As descri bed-Tebdwd tomf ofhereh i sormaditpensSionalherhadre dduseduvisddare & o
any reason on the hei ght between the adjacent netal boxes (nanely
bet ween t he tddjcadnthodwi foh-gearts 58 apddB) to the lnatemobfcommestsang
the bus bars 2 of the adjacent netal box to each other, it is not
able to conngctte Ré dHusedwdr sornea i tthat bose gflaisd Ad .t HEhesolitdSS is
i nsul ated bus bar 30 because 20 the solid insulated bus bar has no
fl exi bilisty.uded asder médingetondomemttoferneni acned prodhl 6 (rafeheo
present enbodi nent, as shown in Fig. 6, the jack up bolt 56 as the
seat ed hei ghticadjeust i ang ttheoheighi reisédngntoslr ead holeo Sdhés nidedbb
wel ded to the bottom surface of the base plate 25 51. By screwi ng the
j ack up bol tabé tihrculgd nelke fortdheold-down bolt 57 as a fastening member
for fixing the vacuum insulated switch-gear after adjusting
a seated height of the vacuum insulated switch-gear as
10 described later.
Next, a procedure for adjusting the seated height of the
vacuum insulated switch-gear is explained referring to Figs.6
to 12.
As described above, if there is a dimensional error caused
15 due to any reason on the height between the adjacent metal
boxes (hamely between the adjacent switch-gears A and B) in
the case of connecting the bus bars 2 of the adjacent metal
box to each other, it is not able to connect the bus bars in
a situation of using the solid insulated bus bar 30 because
20  the solid insulated bus bar has no flexibility.
In o:der to meet the above-mentioned probl-em, in the
present embodiment, as shown in Fig. 6, the jack up bolt 56
as the seated height adjusting tool is inserted and screwed

into the nut 55 welded to the bottom surface of the base plate

25 51. By screwing the jack up bolt 56 in the nut in the



12 predetermined direction (for exanple a clockw se direction), the
jack up bolt 56 lifts up the netal box 1 (nanmely the vacuumi nsul at ed
switch-gear) upwardly on a seating place 100 as shown in Fig. 7. The
novi ng di stance (nanmely seated height) 3 of the lifting-up of the
vacuum i nsul ated switch-gear corresponds to .a length in which the
j ack-up bolt 56 protrudes downwardly through the base portion 50
(base plate 51). Therefore, the jack-up bolt plays a role as
lifting means for the vacuuminsul ated switch-gear. At that tine, by
10 adj ust i ngP¥peekerrifeddiegretonf foReyaaekeup chorkvipasdirgcthen) ,
novenent di stance of the netal box fromthe seating place 100 at four
corners of theephask wokrilshd G0ifthardihensitandtozet riovamsil vt tiee Netghn
as to the switch-gear is corrected so as to be able to connect the
sol i d i nsul aiegubisedagwl whtdearadjipnsentdlison v tadeigem rtlaceadhl as
other. At the state of lifting up the vacuuminsul ated switch-gear on
t he seating phaee ipyFige adj Gbementingf di heasce eniang lgdespapedhetibbt )
jack-up bolts 56 at the four corners, as shown in Fig. 8, an
adj usting plafe the wifiting-cknes$ ndar | ya@ureqdabul atede swiiftchrgeap
hei ght of the switch-gear is inserted into a gap between the base
portion 50 andrtéspceis tng péageh 160thifret beljjaski-ng hpllat 86 p&ocsudes
provided with a slit 58a with

downwardly through the base portion 50 (base plate 51).

Therefore, the jack-up bolt plays a role as 1ifting means
for the vacuum insulated switch-gear. At that time, by
10 adjusting the screwing degree of the jack-up bolt, namely the
moﬁement distance of the metal box from the seating place 100
at four corners of the base_portion 50, the dimensional error
of the height as to the switch-gear is corrected so as to be
able.to connect the solid insulated bus bars of the adjacent
15 switch-gear to each other.

At the state of 1lifting up the wvacuum insulated
switch-gear on the seating place by the adjustment of the
screwling degree of the jack-up bolts 56 at the four corners,
as shown in Fig. 8, an adjusting plate 58 with thickness nearly

20 equal to the lifting~up height of the switch-gear is inserted
into a gap between the base portion 50 and the seating place
100. The adjusting plate 58 is provided with a slit758a with
a width at least larger than a diameter of the jack-up bolt
56 beforehand so as to avoid,fronlinterfefence of the jack-up

25 Dbolt 56 when inserted. .In addition, the adjusting plate 58



O AsT Targer tnan a di ameter of the jacklup bolt 56
bef orehand so as to avoid frominterference of the jack-up 25 bolt 56
when inserted. ,In addition, the adjusting plate 58 13 is provided
with a through hole 58b for the hol d-dosn bolt 57. After inserting
the adjusting plate 58 into a gap between the base portion 50 and the
seating place 100 in Fig. 9, the hold-down bolt 57 is fastened to fix
the base portion 50 to the seating place 100 t hrough the adjusting
pl ate 58. Then, the jack-up bolt 56 is renoved fromthe nut 55 as
shown in Fi g.s b@ovAdedrdi tlylay thriougs hble $8b atjrughet hel di dewrsimridl
error of the height of the adjacent vacuum i nsul at ed
57.
After inserting the adjusting plate 58 into a gap between
the base portion 50 and the seating place 100 in Fig. 9, the
5 hold-down bolt 57 is fastened to fix the base portion 50 to
the seating place 100 through the adjusting plate 58. Then,
the jack-up bolt 56 is removed from the nut 55 as shown in
Fig. 10. Accordingly, it is able to adjust the dimensional
error of the height of the adjacent vacuum insulated
10 éwitch—gears and by adjusting the dimensional error on the
height, it is possible to connect the neighboring vacuum
insulated switch~gears with the solid insulated bus bar 30.
In the present embodiment, all of the three-phase bus
bars are supported near the middle position of the whole metal
15 Dbox and therefore, distance from the bottom end of the vacuum
insulated switching gear to the position of each phase bus
bar 2 is not so much different in every phase. Accordingly
when the bottom end of the vacuum insulated switch-gear is
lifted up through the base 50, for example, any end portion
20 in the four corners is lifted up, the distance from the end
portion is not far away in comparing with the case which the
three-phase bus bars are positioned on the upper end of the.
metal box, and displacement of the position of each phase bus

bar corresponding to the upward or downward movement of the

25  jack-up bolt 56 does not become large and the fine adjustment



10 switch-gears and by adjusting the di nensi onal error on the hei ght ,
it is possible to connect the neighboring vacuumi nsul at ed
swtch-gears with the solid insulated bus bar 30. In the present
enbodi nent, all of the three-phase busidars are supported near the
m ddl e position of the whole netal 15 box and therefore, distance
fromthe bottomend of the vacuuminsul ated switching gear to the
position of each phase bus bar 2 is not so nuch different in every
phase. Accordingly when the bottom end of the vacuuminsul ated
swi t ch- gearisspésfiwle up t hrough the base 50, for-exanple, any end
portion 20 in the four corners is lifted up, the distance fromthe
end portion is nbt ddditteey ias chepartngmwalve He widsd haischebhter
t hr ee- phase bus bars are positioned on the upper end of the
weight in the whole parts of the switch gear is positioned
in the middle position of the metal box, the center of gravity
5 of the switch gear approaches to the middle position of the
metzl box and therefore, when the four corners of the base
portion are lifted up, risk of the board fall down is reduced.
In the present embodiment, as the three-phase bus bars
2 are integrally suppofted to a support porticn 14 fixed to
10 the metal box 1 of the vacuum insulated switch-gear portion
14, therefore, the bus bars 2 of each phase follows moving
of the switch gear itself. According to this, by adjusting
the height of the vacuum insulated switch~gear itself as shown

above, the height of the bus bar is also adjusted following

15 the wvacuum insulated switch-gear.



nmet al box, and displacenent of the position of each phase bus bar
corresponding to the upward or downward novenent of the 25 jack-up
bolt 56 does not becone |large and the fine adjustnent 14 is

possi bl e. In addition, as the vacuum val ve 3 which has heavier
wei ght in the whole parts of the switch gear is positioned in the

m ddl e position of the netal box, theltenter of gravity of the switch
gear approaches to the mddle position of the nmetal box and

t herefore, when the four corners of the base portion are lifted up,
risk of the board fall down is reduced. In the present

enbodi nent, as the three-phase bus bars 2 are integrally supported to
a support portion 14 fixed to 10 the netal box 1 of the vacuum

i nsul ated switch-gear portion 14, therefore, the bus bars 2 of each
phase follows noving of the switch gear itself. According to this, by
adj usting the height of the vacuuminsul ated switch-gear itself as
shown above, the height of the bus bar is also adjusted follow ng 15
t he vacuum insul ated switch-gear. 15

What is claimed is:

1. A vacuum insulated switch-gear comprising:

a fixed electrode and a movable electrode forming a main
circuit of the switch-gear:

a vacuum valve having a vacuum chamber and accommodating
the main circuit;

a bus bar electrically connected to the main circuit in
the vacuum valve to supply the main circuit with electric
power; and

a cable electrically connected to the main circuit to
supply the electric power to a load,

wherein a height adjusting plate is arranged between a
base plate forming a bottom of the wvacuum insulated
switch-gear and a seating place on which the vacuum insulated
switch~gear is seated, and the base plate of the vacuum
insulated switch-gear is fastened on the seating place with
a hold-down bolt through the height adjusting plate, and

wherein the height adjusting plate has a thickness

nearly equal to a seated height of the vacuum insulated



What is clainmed is: 1. A vacuuminsul ated sw tch-gear conprising:
a fixed electrode and a novable el ectrode form ng amain circuit of

the switch-gear; a vacuum val ve havi ng a vacuum chanber and
accommodating the main circuit; a bus bar electrically connected
to the main circuit in the vacuumvalve to supply the main circuit
with electric power; and a cablelelectrically connected to the

rm" n ci rC.Uié }.’gcﬁyfg%g ngpecoelw%(itcﬁ‘li Eggoiy\géuﬁlg 'ar‘lslucﬁ.aadqe sw'tc\M1 re%irni%
hei ght adjué?lng pfate 15 arranged bét weén a base ptaté fTormmng a
bottom of the_vacuum.insyl.ated_sw tch-gear and a,seatjng, place o

ohi ch 't he VREEREH HRORF AR i G e ER g e Py SR dar K SRP T Re s SURThES
of the vacuuminsul ated switch-gear i.s fastened on the seatin%tplace

with a hol d&fovth TALS HHdUYIF & Teilgrocddithen /g pR&EE, dapgeter of

wherein the height adjusting plate has a thickness nearly equal to a
seat ed hei ghte of2¢ie2waehn i nsul ated 16 switch-gear up to which the
vacuum insul ated switch-gear is lifted up fromthe seating place by a
jack-up bolt and further has a groove with a width |arger than an
outer diameter of the jack-up bolt. 2. A vacuuminsul ated swi tch-gear
conpri sing:2.a ndt gshchor assalhdesi syitoh-geerswomphr-igea;:
a metal box as a housing for the switich-gear;
a fixed electrode and a movable electrode forming a main
circuit of the switch-gear;’
a vacuum valve having a vacuum chamber and accommodating
the main circuit;
a main circuit conductor electrically connected to the
main circuit in the wvacuum valve;
three-phase bus bars of U phase, V phase and W phase
electrically connected to the main circuit conductor to
supply electric power to the main circuit;
a support member supporting the three-phase bus bars and
fixed to the metal box; and
a cable electrically connected to the main circuit to
supply the electric power to a load,
wherein the three-phase bus bars are integrally supported
in the metal box;
wherein the vacuum insulated switch-gear comprises a nut

fixed on a base plate forming a bottom of the vacuum insulated

switch-gear and screwed onto a jack-up bolt which is used for



a fixed electrode and a novable el ectrode formng a main circuit of
the switch-gear;’ a vacuum val ve having a vacuum chanber and
accommodating the main circuit; a main circuit conductor

el ectrically connected to the main circuit in the vacuum val ve;

t hr ee- phase bus bars of U phase, V phase and Wphase electrically
connected to the main circuit conductd? to supply electric power to
the main ciycuit; a_support_ nmepber supporting the_three-phas
bus bars ant 1T X8 WPo R SHELA - Box1 = ard S7oC o Ogag & BPAuEr Bar Ry
connected to the main_circuit to, suppl he el ectric power to a | oad,
wher ei n th&wqé%-%ia%ebiﬁ%cwﬂsl%%%f?ﬁ?égmw@héﬁﬁﬁsf ted in the
nmet al box; wherein the vacuum jnsul ated sw tch-gear conprises a
nut fixed on a bage&tHt & feimhiyg adinsttios o atre IvactuANEREUPEE SN
swi tch-gear and screwed onto a jack-up bolt which is used for 17
lifting up thre bagaumliatsul snddaswicrdhingedrl ace adpusihighs ediedvaengt
of the vacuuminsul ated sw tch-gear; wherei n a hei ght

adj usti ng plretwel d sedrswingsd- gt melen sdad dohsengl ahe badeapseati nf the
pl ace on which the vacuuminsul ated switch-gear is seated, and the
base pl at e vefcuure inaciamednsed adledysat ichf geenéd chashered tdmgt heace
seating place with a hol d-down bolt through the hei ght adjusting
plate; andwith a hoh@+@bwn e thehgbtighdjneéshenghpl &4 Pudiesn @ pllhicekness
nearly equal to a seated height of the vacuuminsul ated swtch-gear
up to which the vaewsnyd nsid atedgswmi ghngeangi Ella'tfet el Ul fEpMkhes s

seating place by the jack-up bolt and further has a groove with a

width | argeptan apeuter di ami&ly Heider ) 8EktHR RAlduum insulated
switch-gear up to which the vacuum insulated switch-gear is
iifted up from the seating place by the jack-up bolt and

further has a groove with a width larger than an outer diameter

of the jack-up bolt.

3. A vacuum insulated switch-gear comprising:

a metal box as a housing for the switch-gear;

a fixed electrode and a movable electrode forming a main
circuit of the switch-gear;

a vacuum valve ﬂaving'a'vacuunlchamber and accommodating
the main circuit;

a main circuit conductor electrically connected to the
main circuit in the vacuum valve;

three-phase bus bars of U phase, V phase and W phase
electrically connected to the main circuit conductor to

supply electric power to the main circuit;



3. A vacuuminsul ated switch-gear conprising: a netal box as a
housing for the sw tch-gear; a fixed electrode and a novabl e

el ectrode formng amain circuit of the sw tch-gear; a vacuum
val ve having a vacuum chanber and accommobdating the main circuit;

a main circuit conductor electrically connected to the main circuit
in the vacuum val ve; t hr ee- phasel®us bars of U phase, V phase
and W phase electrically connected to, the inhcircu't conduq;or to
supply el ectri capsoql%?olf%mfaﬁl STaf WPRPF LY te §hree~Phasq Bu? O shBer
supporting the three-phase bus bars and fixed to the nmetal box; and
a cabl e el €ctty éﬁ?ytﬁ%dﬁ%E? d?% tA-%nmin circuit to supply the

el ectric power to a | oad . Wherein the three-phase bus bars are
integral ly supp%r@%%l?ne@ﬁétﬁéFﬁﬂlMo%?nneCte@hEPeEheamﬁéPgﬁﬂrcult to
adjusting plate is arranged between a base plate form ng a bottom of
t he vacuumsupsulattde sshechr freapoadd Bosaaldad, pl ace on Wich the
vacuum i nsul ated switch-gear is seated, and the base plate of the
vacuum i nsul at echaew irlihgeadirés-passebad hars heesedtdgp plaseppirhed
hol d- down bolt through the height adjusting plate; and wherein
t he hei ght iadjulst imeg ol ddexhas a thickness nearly equal to a seated
hei ght of the vacuuminsul ated switch-gear up to which the vacuum

insul ated sw t céhegedin i 6 Hdfdtad A4 Jd10mMd ke sseatisngrphagedbyedween a
jack-up bolt and further has a groove with a width |arger than an
outer di amplele ob1bRe | @6kmdBgbPOLt .bottom of the vacuum insulated
switch-gear and a seating place on which the vacuum insulated
switch-gear is seated, and the base plate of the wvacuum
insulated switch-gear is fastened to the seating place with
a hold-down bolt through the height adjusting plate; and
wherein the height adjusting plate has a thickness
nearly equal to a seated height of the vacuum insulated
switch-gear up to which the vacuum insulated switch-gear is
lifted up from the seating place by a jack-up bolt and further

has a groove with a width larger than an outer diameter of

the jack-up bolt.

4. A switch-gear assembly comprising plural vacuum
insulated switch-gears according to any one of claims 1 to
3 being aligned side by side, wherein adjacent wvacuum
insulated switch-gears are connected to each other with a

solid insulated bus bar.



4. A switch-gear assenbly conprising plural vacuum i nsul at ed
switch-gears according to any one of clains 1 to 3 being aligned side
by side, wherein adjacent vacuuminsul ated switch-gears are connected
to each other with a solid insulated bus bar. 19 5. The swi tch-gear
assenbly according to claim4, wherein the solid insulated bus
bar has a structure covering a rod typ2 cupper wire with an

i nsul ati ng yubb or._an itnsulating resin_and a.conducti.ve rubber
cover i ng CHE | neIFaPI g TUBBEr Gr SENE T aut et CHaD 65 Enat diy 1o
make a ground patential _around the insulating rubber or the

Moul at Png.res ST el ACREL ot Hort M TR T hoSu e ded Hag oy StBRCture
pl ural vacuum insul ated swi tch-gears when, aligning the vacuum

i nsul at ed SAYCH-"Heé&r £og}; PP HRAF Hd ScBhhBAT ﬁd‘st%téld]%féﬁper or
vacuum i nsul ated switch-gears to each other with a solid insulated
bus bar, an insinreing ehehlbf 2anHe aplogngluoiddisurnuaian g@eering the
swtch-gears is conprised of: a fixed electrode and a novabl e

el ectrode fioysmileg lamimvubdiercgict the imeubak inh-reain therstuumovabie a
havi ng a vacuum chanber and accommodating the main circuit; a bus bar
el ectri cal lgycomanepbéentdattheamaiindci ticali tidguldtei nacuwibeal vert othe
supply the main circuit with electric power; and a cable electrically
connect ed tiesthetimogn reigieuit to supply the electric power to a | oad;
and wherein adjustnents of the seated heights of the adjacent
vacuum i nsul ated switch-gears are done by the foll ow ng steps:
lifting up each of the vacuuminsul ated switch-gears with a lifting

tool; after adjastdigod eheighistafng iskitRg ndQqak st Be YagHEM vacuum
i nsul ated switch-gear adjacent” to each other by 'the lifting tool,

| nserting a,8ehgll AUASGDLAL 6 et Wee2 hASe Pl A &lRr MO0 Aeeq

bottom of t vacuum i nsul at'ed swi tch-gear” and a seating place on

which the gﬁggggL?Q§$gag§Qe '%ﬁtzggﬁé_%§#§F§ﬁ%ﬁéﬂ%ﬁf%ﬁi&?gnkr$%cuum

vacuum i nsul'ated sw tch-gear e sea asteni ng
menber through-the height. adjusti | at e;..and t.hen_renpyving t

T Tting ool PP BeenarasElaHerrsur g St e el 2 SR o othbify o
adj usti ng eatgd hei ghts of plural vacuuminsul ated sw tch-gears when

al i gni ng tH85v&eham i nsul ated switch-gears side by side and

connecting the adjacent vacuuminsul ated swtch-gears to each ot her
with a solid instilrerednpusassy. ©f the plural”™ vacuum insulated

switch-gears is comprised of: a fixed electrode and a movable
electrode forming a main circuit of the switch-gear; a vacuum
valve having a wvacuum chamber and accommodating the main
circuit; a bus bar electrically connected to the main circuit
in the vacuum valve to supply the main circuit with electric
power; and a cable electrically connected to the main circuit
to supply the electric power to a load; and

wherein adjustments of the seated heights of the adjacent
vacuum insulated switch-gears are done by the following
steps: lifting up each of the vacuum insulated switch-gears

with a 1ifting tool; after adjusting the height of lifting



wherein each of the plural vacuuminsulated switch-gears is conprised
of : a fixed electrode and a novabl e el ectrode formng amain circuit
of the switch-gear; a vacuum valve having a vacuum chanber and
accomodating the main circuit; a bus bar electrically connected to
the main circuit in the vacuumvalve to supply the main circuit with
el ectric power; and a cable electricakdy connected to the main
circuit to (S : a : i

adj ust nment S%%%j@ﬂg%%l&%%@1ﬁ§ éi(ﬁ%}ggﬁg%%gg&u%o;"%g%ﬁa{ﬂgger
switch-gears are _done. by lifti;ng up_each of _the .vacuuminsul ated

owi t oh- geary wth 4 T EARug Bt SETEhetnY2f Hoibita THACTT RN BA2ES
base plate fornm ng the bottaom aof the vacu i nsul ated switch-gear and
Uher by adiRRTITRT & FRPE G i SPARABICR At Tabk- e BEREUFY bRt GLated
seated place of the jack-up bolt. 8. The nethod according to claim?7
further cor?d?lité?hﬂ‘g?ei% afg) & SRiatgea place off Wb chdiRR ey irhenFri ekac
hei ght of the vacuum insul ated switch-gear adjacent to each other by
adj usti ng #YiFahpad sti@ncecatethe Fagkenprolth e r ACLHE stasedated

pl ace of the jack-up bolt, inserting a height adjusting plate between
t he base plsatid ddf-gdser vacutinei asatanegdpdwicec hvigdara affab tdrel e arénger

pl ace; fastening the vacuuminsul ated switch-gear on the seating
pl ace w t h thrfeagtheniheg eindier adiumiging hel ded ghdnddi hust | nemetat e ; thad
t hen renoving the jack-up bolt fromthe vacuum i nsul at ed

swW tch-geanifting tool from the vacuum insulated switch-gear.

7. A method for adjusting seated heights of plural wvacuum
insulated switch-gears when aligning thle vacuum insulated
switch-gears side by side and connecting the adjacent vacuum
insulated switch-gears to each other with a solid insulated
bus bar,
wherein each of the plural vacuum insulated
switch~gears is comprised of: a fixed electrode and a movable
electrode forming a main circuit of the switch-gear; a vacuum
valve having a vacuum chamber and accommodating the main
circuit; a bus bar electrically connected to the main circuit
in the vacuum valve to supply the main circuit with electric
power; and a cable electrically connected to the main circuit
to supply the electric power to a load; and
wherein adjustments of the seated heights of the adjacent
vacuum insulated switch-gears are done by lifting up each of

the vacuum insulated switch—-gears with a jack—up bolt screwed
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into a nut fixed on a base plate forming the bottom of the
vacuum insulated switch-gear and thereby adjusting a 1lifting

distance of the jack-up bolt froma seated place of the jack-up

bolt.

8. The method according to claim 7 further comprising the
fellowings:

after adjusting the lifted height of the vacuum insulated
switch-gear adjacent to each other by adjusting a lifting
distance of the jack-up kolt from the seated place of the
jack-up bolt, inserting a height adjuéting plate between the
base plate of the vacuum insulated switch—-gear and the seating
place;

fastening the vacuum insulated switch-gear on the seating
place with a fastening member through the height adjusting
plate; and then

removing the jack-up bolt from the wvacuum insulated

switch-gear.



