1 Title of the invention Vacuuminsul ated switch-gear and its hei ght
adjusting nethod 5 Background of the invention The present invention
relates to a vacuuminsulated switch-dgear and its hei ght adjusting nethod,
and it is suitable to apply a vacuuminsul ated switch-gear assenbly
conprising plural vacuuminsulated switch. 10 A vacuuminsul ated sw tch-gear
is highly regarded for realizing downsizing, easy mnaintenance,
environmental |oad reduction and the like. A well-known vacuum i nsul at ed
swWi t ch- gearitdedbgclthsednvehdariocaxanpl e, in a patent reference 1 (Japanese

| ai d-open 15 patent publication No. 2007-209077). In the reference 1,

di scl osed is avamaguumhssldeé@dswsvbhehegeaandonprs Sigigyee savd fwdt iveki ng
interruption and disconnection functions, a main circuit formng the
swtch, ape@hid i nsul ated 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 load. As the solid insulated bus bar has a good
insulatgn r&o% §§ible to shorten a cl earance between

25 pol es 3%8%? ePeBynﬁgygg%ifi%ﬁigggbmnsizing of the vacuum

The present invention relates to a vacuum insulated
switch~gear and its height adjusting method, and it 1is
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 a vacuum 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 conductor and
connected Qith 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 insulated switch-gear. In general, with regard to several types of

switch-gears, regardless of the vacuuminsul ated swtch-gear, they are

often arranged and connected to each otther side by side in 5 plural rather

than al one. As practical nodes of connecting the switch-gears to each

ot her, several types of connection between bus bars, between a bus bar and
between cables, are adopted. In a vacuuminsul ated sw tch-gear

cabl e, or
descri bed

in the 10 patent reference 1, the bus bar is structured by a

solid insdhsuddtedsshattchTigeagolid i nsul ated bus bar is able to shorten an

i nsul ati on di stance between the solid insulated bus bars because the

i nsul ati on abi ITirt gebhbeaepfwiith begaed timseveonpartywms witdwithsh-aggaissul ati on,
it contributes 15 to downsi zing of the whole device. In addition,
it also ceegeirbltes tof assureadhensahetyaotdwewkers-yaeqveriayg @re surface

t her ef or e,

of the so

idinsulated bus bar with a conductive rubber nmintai ned at

ground pot efttiedl arfe6ged AEHY cohhet8eddesi egdht 6tHee sheeswyigidaisibars in

connecting the bus bars 20 to each other. The solid insul ated bus bar

has a

structue BAWANCRa8hekOEh LY PEI SADPERMEE kS cGAVRFEEs BT SagWi th a

silicone

rubber having insulating properties and a conductive rubber

covering tQ%esE%EE8HQgEHQQeEngEéHBJ%%Ey,n%e%%%agr99ggs of connection
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15
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25

between bus bars, between a bus bar and cable, or between
cables, are adopted.

In a vacuum insulated switch-gear described in the
patent reference 1, the bus bar is structured by a solid
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
to downsizing of the whole device. In addition, it also
contributes to 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
to each other.

The so0lid 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

potential around the silicone rubber. The solid insulated



25 potential around the silicone rubber. The solid insulated 3 bus bar
havi ng such a structure has no flexibility. Therefore, in the case that a
di nensi onal error between adjacent the3vacuuminsulated switch gears is
caused in a vertical direction of them for exanple, it caused by factors 5
that the seating place on which each of the vacuuminsulated sw tch gear
seated is not flat or the switch gear has a dinensional error by itself in
size thereof in manufacturing process, and so on, the dinmensional error
cannot be dbsoribed. h&siagresahta sfrtbeneei basheodifdensbonakyerror bet ween
10 adjacent the vacuuminsulated, it may be difficult to connect the solid
i nsul at ed brisebafsref the tadj acesd vhatuum idiswdrat Bsha swekebrgéaitsiciem each
other. Summary of the invention 15 The present invention is to propose a

vacuum i nsuh @ gensWhehygdeatimandsal BetRodwhi8ehadietsti Ng ichaiskel ght 2
enabling to connect solid insulated bus bars of the adjacent vacuum

nsulated sybtelcgearis-da eapBratial, uetxhhplhe A BROSLANS £oefiak bet ween
the adjacent vacuuminsulated switch gears is 20 caused in the hei ght

directian OEh%P eT%e%CtCi?{HDF'l%Eet DE APOUE QIHeEE: + A UAG "?1%‘&'1%%%@1
fSWItCh_— gea_r of t e presen nvent! on 1s con |gured as ol | OWs. he present
Invention is applied toa vacuuminsulated .. ipe switch gear has a
dimensional error by itself in size thereof in manufacturing
process, and so on, the dimensional error cannot be absorbed.
As a result, if there is the dimensional error between
10 adjacent the vacuum insulated, it may be difficult to 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 solid insulated bus bars of the adjacent vacuum
insulated switch gears to each other, even if the dimensional
error between the adjacent vacuum insulated switch gears is
20 caused in the height direction of them
To accomplish the above object, a vacuum 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



25 switch-gear conprising a fixed electrode and a novable 4 el ectrode
formng a main circuit of the swtch-gear, a vacuum valve having a vacuum
chanmber and accommodating the main cirguit, a bus bar electrically
connected to the main circuit 1in the vacuumvalve to supply the main
circuit with electric 5 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 vacuuminsul ated switch-gear is configured to be

capabl e of cheidtgdddf tednfgW A ia der@hit oFdinstdwi droajedo, adyastium seat ed
hei ght of the vacuum 10 insul ated switch-gear, and which further conprises a

mat i ng CO%Q%nthécﬂrng'mé'@Qc%ﬂthchgﬁbgg' ghly adistitttion) mhemashng the
hei ght adjustrng tool .” For exanple, the natrng conmponent conprises a nut

fixed on gtpl gt&léegwﬂe@?mg? nﬁ@etvaaceertw ghat edrod

switch- gear t'he vacuum i nsul at ed s gear IS con igured to be lifted

up ad| ustab'nytﬁﬂett‘aeu A1 B9 LuBh Pzt@ﬁer}f L3t ust| w@g gpLcsgrewed into
e S

t he nut r NOF €, ate TS arrange ween a base
pl ate fgrntn a bottonto the vacuuntL uIated ($§ gear, and, a seating

pl ace o halg &t Gamenstf at By f%%?%ﬁ%%ﬁ aﬁhf?%% base

pl ate of the vacuum insulated switch-gear is fastened on the seating pl ace
with a holt® doWP ool EhenedaghriRe PR Ustihge plaed, That 1is, it is

characterized in that the vacuum insulated switch-gear is
configured to be capable of being lifted up with a height
adjusting tool to adjust a seated height of the vacuum
10 insulated switch-gear, and which further comprises a mating
component formating with the height adjusting tool when using
the heignt adjusttng tool.
For example, the mating component comprises a nut fixed
on a base plate forming a bottom of the wvacuum insulated
15 switch-gear; and the wvacuum 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 1is seated; and the base plate of the vacuum
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



In addition, to acconplish the above object, a nmethod 25 for adjusting the
hei ghts of plural vacuuminsulated 5 swtch-gears conprises the follow ngs.
The nmethod is applied to plural vacuumsg nsul ated sw tch-gears of the
above-nentioned invention and the plural vacuuminsul ated switch-gears are
aligned side by side. That 5 is, when aligning the vacuum i nsul at ed
switch-gears side by side and connecting the adjacent vacuum i nsul ated
switch-gears to each other with a solid insulated bus bar, the adjustnent

of at |east, 9ne0fLhe gg%%gqsggig@%szHIBQQHQQQjacent vacuum i nsul at ed
switch-gears is done by lifting up 10 the vacuuminsul ated switch-gears with

t he hei ght adj [ - : ' | owi :
That 1o it 15 B8R mer iy By P Rer iy {PCCRD Gt o T f i ng of
th in ted i Lch- dj at _t h 15 oth f th
et gt ad) BECLRG BR0F T hasit FHG"E Rar GHP-ad) T Fn BrACL  BE AT b base
plate formng a bottom of the vacuuminsul ated sw {ch-gear and a seating

place on WRCENT HS VeRIRMSMASGratsd 'SR T e R1geared 319e&tedl YAccolting to the
vacuum i nsul ated switch-gear and its 20 height adjusting nethod of the
presentS i niént VHAN aVEINIRJ tiHe V@Wﬁsnaﬁ&ﬂagueﬁos%é@me@ﬁaéaj atenatbwacuum
insulated switch-gear is caused in the height direction of them the

side and <connecting the adjacent vacuum 1nsulated

switch-gears to each other with a solid insulated bus bar,
the adjustment of at least one of the seated heights of the
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 1s 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'plafe 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 between adjacent vacuum insulated
switch-gear is caused in the height direction of them, the
height adjustment between/among the vacuum 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



S

hei ght adj ust nent between/ anong the vacuuminsulated swtch-gear is able to
be sinply carried out on-site by using 25 the height adjusting tool used for
lifting up the vacuum 6 insulated swigch-gear fromthe seating place such
as ground floor, or the |like; and as a result, connection between the bus
bars of the vacuuminsul ated sw tch-gears becone possible 5 Brief
description of the drawings Fig.1l is a side sectional view showi ng a vacuum
insul ated switch-gear in accordance with an enbodi nent of the present

| nvent i on 10, BiGy 2yt 8cR-paLL Aldy Reoken: pet snectd yeckiaNosBong

vacuum i nsul ated sw tch-gear assenbly conprising plural vacuuminsul ated
swi tch-gear, of t o] i b g rspective
V|em15how%%0% Heggagggng%gg dﬁﬁéﬂﬁ%kr%sﬂ ngbggg gbhgegﬁ% ?%%%t al i gned
side by si de erspective_vi owi_ng, a, base_portion adopted
to the va n1Fﬁgﬁla?td*§ﬁ$tc “edt 6P’P gtegnbﬁﬁ ﬁﬁﬂtgeﬁFg BFUS parti al
perspective view shows a partially 20 enlarging base portion of Fig. 4.

Fig. 6 isPe3dl&ieng explaining first stage of the height

5
Brief description of the drawings
Fig.l 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. 3 is a perspective view showing the vacuum insulated
15 switch—géars of the embodiment aligned side by side.

Fig. 4 is a perspective view showing a base portion
adopted to the wvacuum 1insulated switch-gear of the
embodiment.

Fig. 5 is a partial perspective 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



adj ustment of the vacuuminsul ated switch-gear of the enbodinent. Fig.7 is
a drawi ng for expl aining second stage of the 25 height adjustnent of the
vacuum i nsul ated switch-gear of the 7 7enbodinent. Fig.8 is a drawing for
explaining third stage of the height adjustnment of the vacuum i nsul ated
switch-gear of the enbodinent. 5 Fig. 9 is a drawing for explaining fourth
stage of the height adjustnent of the vacuuminsul ated sw tch-gear of the
enbodiment. Fig.10 is a drawing for explaining fifth stage of the height
adj ust mrenteffod ieevacuum i nsul ated switch-gear of the 10 enbodi nent.
Description of the preferred enbodinents Hereinafter, one embodi ment of a

vacuum i nsul at egh s\ t £8- gearawighatsd éﬁpw@n@ﬁgsemrung@at;teoafl ghexpl ai ned
referring to 15 drawi ngs. Fig. shows a vacuum insul ated switch-gear in

accordancehg&clsrb%ta JYEREM F“ﬁ’}? wa%unﬁéngn@\éfeeansﬂech ealhe yaguum

i nsul ated sw ar generally conprises a netal box 1 for accommobdati ng
conponent s%ﬁb éhe svmtch gear, a 20 vacuum valve 3 for each of three-phase
(U, V and p%ases * an earthing switch 20 for each of three-phase (U, V

and VV5 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 embodiment.

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 switch-gear in
accordance with the present invention. As 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
6 for each of three-phase (U, V and W phases) supplying the

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



phases), tree-phase (U, V and W phases) bus bars 2 supplying electric power
to the respective vacuumvalves 3 and a cable 6 for each of three-phase (U,
V and W phases) supplying the 25 power t® a |l oad. Each vacuum val ve3 and
each earthing switch 8 20 are accommobdated within the nmetal box 1. The
vacuum val ve 3 conprises two pairs of switch conponents S1 and S2 as a nmain
circuit of the swwtch gear. One switch conponent Si conprises a fixed

el ectrode 7, a 5 novable el ectrode 8 opposed to the fixed electrode 7, a

fixed eIecpg@xgig(g%égﬂﬁgﬂggb&nwagyﬁ}lqgngeﬁé@gltgoihe fixed electrode 7

and the other end connected to a bus bar side-connection conductor 11, a

novabl e electrodem{ guuga n% QHQH% congﬁct%ébg%nQMﬁbgﬁlQLﬁCtrOde

8 and the 10 ot her connec o a su e support
conductor ( r r) ng one end connecte o] novabl e

el ectrode rdﬁ&ﬁ&?%ﬁﬂf% &Fﬁgﬁﬂﬁﬁﬁ %oﬁﬁegtgdnglﬁnOf ﬂgﬁlﬁ cpogei§ and
the insulated rod 13 having one end connected to_the s ort con uctor 16

and the ot h&iRenWiECR oRBEPRE F0oa FOMRALSES4 .2 ﬁﬁ@?ﬁjc et
accommpdated into a_vacuum chanber 3a of the vacuum val ve 3. The.nnvable
el ectrodé 8NavarkagtledtFpdend GRARADILALRe £ iviRd rBesbredeel ect £688dr od 10,
support conductor 16, and the insulated rod 13 to make contact and
non- cont act d4leatrods xeddel ®chrudeg7.0120 Fhd otdreresid chocarponéaked2 has
also a fixed el ectrode

electrode 7 and the other end connected to a bus bar

side-connection conductor 11, a movable electrode rod 10
having one end connected to the movable electrode 8 and the
10- other end connected to a support conductor 16, the support
conductor (support 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. These components are accommodated
into a vacuum chamber 3a of the vacuum valve 3. The movable
electrode 8 is ectuated by the aetuator 4 via the movable
electrode rod 10, suppoft conductor 16, and the insulated rod
13 to make contact and non-contact to the fixed electrode 7.
20 The other switch component S2 has also a fixed electrode
7, amovable electrode 8, a fixedelectrode rod 9, and amovable
electrode rod 10 as well as the switch component S1. 1In the
switch component S1, the fixed electrode 7 is connected to
a load connection conductor 12, and the movable electrode 8

25 1s connected to the support conductor 16 just as with S1.



7, a novable electrode 8, a fixed electrode rod 9, and a novable el ectrode
rod 10 as well as the switch conponent S1. In the swtch conponent Si, the
fixed electrode 7 is connected to a |o@ad connection conductor 12, and the
novabl e el ectrode 8 25 is connected to the support conductor 16 just as with
Si. 9 The three-phase bus bars 2 are supported to a support nenber 14 over
upper portions of both of the vacuumvalve 3 and earthing switch 20, and
near the mddle position of the netal box 1. The support nmenber 14 is fixed
to the nmetal baoxl 5 of the vac unligsulaéed swi tch-gear,. Also, the fixed
electrode 7 in BeviLEr SE8TT oot broahen’ phES e REUP G Bot R 2oF“PROBFr upti ng
and di sconnecting _functions is connected to each_ of the bus bars 2_via a
bus bar si ¥ d¢t PR TcHRBGEL BPL T3NS TRE R bi-th& 3™ ¥R L1¥6nAect i on
conductor 11 for each 10 phase is the sane as that for the other phase. The

eart hi ng st KRazG dagpsivdéshaZfi xaaderert ridte rerdle Dewidsica @IfeEB?ode 22
opposed to the fixed electrode 21, a fixed electrode rod 23 having one end
connect ed teettehlebbikxed Tdleestppdeticmpelr tifeistihisredknd thmmedtaddooslt he | oad
15 connection conductor 12, and a novable el ectrode 24 on an earth side
havi ng 6ne cehdthennett@dnt He smiwakide ekeécthedea?? ahisohe tdicherfirad
connected to an actuator. 4. These conponents are accommobdated into a

vacuum chamiesc2dd 1 her Lanftitiohg sswttich 20r Ehenhnpvabkenakeatr pgen22 is
actuated by
of interrupting and disconnecting 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 same as that for the other phase.
The earthing switch 20 comprises a fixed electrode 21,
a movable electrode 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 conductor 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
components 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 wvacuum insulated switch-gears A and B each whose



20 the actuator 4 via the novable electrode rod 23. The vacuum chanber 3a of
the vacuum val ve 3 and the vacuum chanber 25 of the earthing switch 20 are
integrally nolded with a nolded resimd5. Fig. 2 shows a sw tch-gear
assenbly conprising plural 25 vacuuminsul ated switch-gears A and B each
whose 10 configurations is explained in Fig. 1, they are aligned side by
side, wherein the adjacent vacuuminsul ated swtch-gears are connected to
each other with each of solid insulated bus bars 30 for three-phase. Here,

Flg. 2al tQ8H9h2‘gﬁg§\é‘§o \éﬂi%ae‘réﬁgl%%édqji&&' ?E??‘ f,thrl%h'Qﬁé_réli(‘i;ﬁ?e f e two or

nore. In Fig. us adj acent two vacuum i nsuf a

swi tch-gears A and i.s connected_to the other. b ch,sol.i.d, insul ated bus
ar 30, Tapy (bt Erar Bt T Boxetas EOkc Bt O A B A G A and B
are aligned without a as .10 shown jn Fig. 2. In,addition, e solid
Mhoutat od BEE HAMSETRAC S Sach QERAr oAty oF Pobiyheiired Bt e w th
an insulating rubber such as silicone rubber or an insulating resin and a
conduct i vePRGBbeP &6¥eftitigerkeaisssul BEFRyg FuBber & thivelals Shedid d4hg resin
thereby to make a ground potential around the insulating rubber or the

i nsul atd ngveevsin. ipBydatedbaye tpbroeemss0idi spysde awot e botcom of t he
vacuum i nsul ated switch-gear in accordance wth the present

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 solid insulated bus bar 30 has a
structure covering a rod type cupper wire with an insulating
rubber such as silicone rubber or an insﬁlating 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, connectoré 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.



enbodi nent is a structure shown in Fig. 3 through S. 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 capahhe of pulling out the cable. At four
corners of the base the base 51, connectors 52 for connecting each base
plate 51 and a nmain body of each vacuum swi tch-gear to 25 each other, are
attached to the base plate 51 by four rivets. 11 As shown in Fig. 5 two
hol es 53 and 54 are fornmed on the bottom of each connector 52. The hole 53

is used as a tAxough,holg £o5. asnut,oS,yeLdedst onfhesbottom phelihgnbase
pl ate 51 at each corner of the base plate 51. The nut 55 is 5 used as a

mating CO%GTBQE{FEJ%%EG%%Z&P%&%&E&S: Gral e'ThteoﬁoEieg§361g) géﬁglt %g hei ght

adj usting IS use s a throug ol e for down bol t

57 as a fastenin er. far fixing. t vacuum i nsul at ed itch:gear after
2di st ing SRR AT R & e VarEaAehEd AT g0 PP inoFesr Sag 58,
described later. Next, a procedure for adjusti t he_seat ed hei ght  of the
vacuun1insdﬂéﬁéﬂEEMFFCﬁaﬁga?O¥§e% &#ﬁégaﬁ§f838Fﬁgg%o s DY %Eoliz. As
descri bed above, if there is a dinmensional error caused _15 due to any
reason 8n tHEh&YM Meétiice Famenaditadeit andegk—Upoked t( RaneF¢LBEt Ween t he

adj acent switch-gears A and B) in the case of connecting the bus bars 2 of
the adj acerfigmtéal®) as the height adjusting tool. The hole 54 is used

as a through hole for a hold-down bolt 57 as a fastening member
for fixing the vacuum insulated switch-gear after adijusting
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 order to meet the above-mentioned problem, 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



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 order to neet the above-nentioned problem in the
present enbodi nent, as shown in Fig. 6, the jack up bolt 56 as the seated
hei ght 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 predeterm ned direction (for exanple a cl ockw se

direction), prébeciagkndl Potdcofod i(fbs dbartpes BEE BbcbPxsd dinamelibthe vacuum
insul ated switch-gear) upwardly on a seating place 100 as shown in Fig. 7.

The moving distanoe.(ayel yesested betgbie & Ohokhe (HHLIRG:ND ke vacuum

insul ated swt corresponds length in which't j ack-up bolt 56

motruces SpuonaighLDcayol s aseanytin 0 dhagg Bhals A o

Ther ef or e, e jack-up role irtin he Vacuum
insulated swtch-gear. AL that tine, by, 10 adjuysting the screw.n egree of
the | ack- upPBONE Shaidy Tt hel o TTeS tHSEARCE SRaTReyraRatChOE Mt the
seating place 100 at fqur corners of the base portjon 50, the dinensional
error of theE HAIYht1&$1RGURe S tTdIR g¥AFUFE cRFetd e sEas HG I5&T abl e to

connect the solid insulated bus bars of the adjacent 15 switch-gear to each
other. At t@erseapengf 49 ptheipgipinHenict Ghm J ekt ap &1t 56 protrudes

downwardly through the base portion 50 (base plate 51).
Therefore, the jack-up bolt plays a role as lifting means
for the vacuum insulated switch-gear. At that time, by
10 adjusting the screwing degree of the jack-up bolt, namely the
moVement distance of the metal box from the seating place 100
at four corners of the base portion_SO, 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 vacuum insulated
switch-gear on the seating place by the adjustment of the
screwing 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 slit 58a with
a width at least larger than a diameter of the jack-up bolt
56 beforehand so as to avoid from interference of the jack-up

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



switch-gear on the seating place by the adjustnment of the screw ng degree
of the jack-up bolts 56 at the four corners, as shown in Fig. 8, an

adjusting plate 58 with thickness nearky 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 slit 58a
wth a wdth at |east larger than a dianmeter of the jack-up bolt 56

bef orehand so as to avoid frominterference of the jack-up 25 bolt 56 when

inserted. hin ?%ivtiid%'ab Wi A8 aditﬂ%hga Rbatesh8 #3r tBePEOViAES it a through
hol e 58b for the hold-down 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 5 holé-domm bolt 57 is fastened to fix the base portion 50 to the

seating place 1 t hrough_t he justin | at 8..Jhen, _the jack-up bolt 56
i s removed fr04¥%¥ %ﬁﬁg%%£h§gs SV%é?%gtg?%fﬁf§¥5;géﬁgﬁﬁ%gﬁﬁﬂﬁ¥w?%£able to
adj ust the dinensional . err of . the hei ght of _the j acent, vacuum i nsul at ed
10 swi tch-&g“fr aéﬁdp%§téafu§(5ié}{bittﬁ€ ge ﬁgﬂoﬂﬁ?cﬁrf@ 5h Fifge 8he?*@;‘iﬁt, it is
possi ble to connect the neighboring vacuum jnsulated switch-gears with the

solid insulgleddoud belt38’ L fretopredemt fnbddinmdase BRPrtéPnt AR to

three-phase bus bars are supported near the mddle position of the whole
metal 15 Bdve amdtihereiare,ll shavvghf then aditudoinomlaie 68 -t hBhgacuum

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 switch-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 box 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 1in 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 Jjack-up bolt 56 does not become large and the fine adjustment



insul ated switching gear to the position of each phase bus bar 2 is not so
much different in every phase. Accordingly when the bottomend of the
vacuum i nsul ated switch-gear is |ifted, up through the base 50, for exanple,
any end portion 20 in the four corners is lifted up, the distance fromthe
end portion is not far away in conparing with the case which the
t hr ee- phase bus bars are positioned on the upper end of the netal box, -and
di spl acenent of the position of each phase bus bar corresponding to the
upward or dowguar gdppvenent of the 25 jack-up bolt 56 does not become |arge
and the fine adjustnent 14 is possible. In addition, as the vacuum valve 3
whi ch has heavi ! in_th r h h -t gear. _i.
positioned in ?%ea%lﬁ%gpénbog%t?k&%hg%gflﬁg grﬁ%tlg% %o%,hit e%t(%esn?%ra (:)L%rgravi ty 5
of the switch ar roaches to the uddle si.tion of, the .nmetal box and
t her ef or e, “Wh@ th%a‘fqg%r“%&% N ot ?ﬁet YA éfpl St GG drfe POSHEETGS. risk of
the board fall down is reduced. In the present enbodi nent, as the
t hr ee- phase? Bl Bardle PR iR 84r &M PedddpBrE ed tO CENS T OLpd Yo 14
fixed to 10 the netal box 1 of the vacuuminsul ated sw tch-gear portion 14,
t her ef Or e, Of N ® LY el B a3T 2Rl ashase tPothovR1 @By mpPsBfietheiswihech gear
itself. According to this, by adjusting the height of the vacuum i nsul at ed
SW t ch- geanet & $ebdx amndg howere bbhowe, whdre ted ghiunfecate tru hahe dasleso
adj usted foll ow ng

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 supported to a support portion 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.



15 the vacuuminsul ated switch-gear. 15 Wat is clained is: 1. A vacuum

i nsul ated switch-gear conprising: a fixed el ectrode and a novabl e el ectrode
formng a min circuit of the switch-gegar; 5 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 power; and 10 a cable electrically connected to the
main circuit to supply the electric power to a | oad, wherein the vacuum
insul ated sy tehs gegiahﬁegogngured to be capable of being lifted up with a
hei ght adjusting tool to adjust a seated height of the vacuum i nsul at ed

swi tch-gear, 15 28 ther, cqmpr onent for mating
with the hlel ght g’%%l ng %L(()loart%/%en us(%}?lggs(?%%r?é 'usti ng tool. 2.
The vacuumii nsul a ed w.tc r cordin wher ei n .t he

mati ng conmponenf Jo%‘r%& Qfﬁ%& %x ‘ﬁaqo l?;?é:tﬁlogte f%?lrlff]ﬁga &3t t om of
the vacuum i nsul ated . swi tch-gear, and wherein the vacuum i nsul at ed

swi t ch- gear S ECEbhf PUFBE SHOTHB- EPRLed up adjustably with a jack-up bolt as

t he heI%?t . .
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

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

wherein the vacuum insulated switch-gear is configured
to be capable of being lifted up with a height adjusting tool
to adjust a seated height of the vacuum insulated switch-gear,

15 andwhich further comprises a mating component for matingwith
the height‘adjusting tool when using the height adjusting

tool.

2. The vacuum insulated switch~gear according to claim 1,

20 wherein the mating component comprises a nut fixed on

a base plate forming a bottom of the vacuum insulated
switch-gear, and

wherein the vacuum insulated switch-gear is configured

to be lifted up adjustably with a jack-up bolt as the height

25 adjusting tool screwed into the nut.



25 adjusting tool screwed into the nut. 16 3. A vacuum i nsul ated

swi tch-gear conprising: a netal box for accomodating conponents of the
swtch-gear; 5 a fixed el ectrode and a;pgovable el ectrode form ng a nmain
circuit of the switch-gear; a vacuum valve having a vacuum chanber and
accommodating the main circuit; a main circuit conductor electrically
connected to the 10 main circuit in the vacuum val ve; 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 nenber
supporting the three-phase bus bars and 15 fixed to the metal box; and a
cabl e el ec ricSA %ﬁconnected t circuit to. gply the electric

he
power to a’l'oa %?%?nlggfﬁafﬁée%wnﬁg eJpas bar rlFén ntegrally supported

in the netal box, and 20 mhergln t he vacu ntlnsulated smn% gf
configured to %e &rngeFreiea ﬁﬁlﬂﬂthcamPaEﬁn p bott ?Q?adjust
a seated height of the vacuuntlnsulated swi tch-gear, and which further
conpri ses &YAHCHi9%Ed 'on a base plate forming a bottom of the vacuum

i nsul ated swi tch-gear and used as a mating
5 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
10 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;
a support member supporting the three-phase bus bars and
15 fixed to the metal box; and
a cable electrically connected to the main circuit to
supply the electric power to a load,
wherein saild three-phase bus bars are integrally
supported in the metal box, and
20 wherein the vacuum insulated switch-gear is configured
to be capable of being lifted up with a jack-up bolt to adjust
a seated height of the vacuum insulated switch~gear, and which
further comprises a nut fixed on a base plate forming a bottom
of the vacuum insulated switch-gear and used as a mating

25 component with the jack-up bolt.



25 component with the jack-up bolt. 17 4. A vacuuminsul ated sw tch-gear
conprising: a fixed electrode and a novabl e el ectrode formng a nmain
circuit of the switch-gear; 5 a vacuumwal 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
power; and 10 a cable electrically connected to the main circuit to supply
the electric power to a | oad, wherein a height adjusting plate is arranged
between a base plate form ng a bottom of the vacuuminsul ated sw tch-gear
and a seating place on which the vacuuminsul ated 15 switch-gear is seated,

and the basge plate_of the vacuum, i nsul ated _sw tch- r.i.s fastened on the
seating plége mﬁtﬁacguﬁoﬁa§83ﬁﬁegoﬁwlg %o%&ﬁrtﬁﬁ%gﬁﬁ%sﬁﬁﬁg plate. 5. The

vacuum i nsul ated sw tch-gear according to ¢laim4 0 wherein the, height
adj usting pl at € té'g‘eéjc?llrr%{?ﬁﬁQ ARArd YOV 8&% eﬁﬁcgrgéﬁtﬁ%lﬁﬁ%ﬁtm&mt he
vacuum i nsul ated swtch-gear up to which the vacuuminsul ated sw tch-gear

is lifted Up-Fbhy FhetRatThe pT3R2 by a jack-up bolt and further has a

groove w-th a width larger than an outer diameter of the jack-up bolt. 25
5 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 |

10 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

15 switch-gear is seated, and the base plate of the wvacuum
insulated switch-gear is fastened on the seating place with

a hold-down bolt through the adjusting plate.

5. The vacuum insulated switch-gear according to claim 4,
20 wherehntheheightadjustingplatehaseathicknessnearly
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.

25



18 6. A vacuuminsul ated swi tch-gear conprising: a nmetal box for
accommodat i ng conponents of the switch-gear; a fixed electrode and a
nmovabl e el ectrode forming a main 5 cirlduit of the switch-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; 10 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
mai n circui 6; aZswyFEorum nerdeia g poritt aig-gdrer téome: phiase: bus bars and
fixed to the netal box; and 15 a cable electrically connected to the main
circuit to suppl ymthelelleckritopovercdmmaddoady whenminersas d dfhr edrephase
bus bars are integrally supported in the netal box; and a hei ght adjusting
plate is arganged-getween a base plate 20 forming a bottomof the vacuum
insul ated switch-gear and a seating place on which the vacuum i nsul at ed

switch-gear is ;sepied.candAhe Q%%ea%c%&ﬁ etl*é%t\i%@éuﬁbkﬂ%baé &din
switch-gear is fastened to the seating place with a hol d-down bolt through

the adj%§t'89rgh§£eof 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 vacuum valve;

10 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

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

wherein said three-phase bus bars are integrally
supported in the metal box; and
a height adjusting plate is arranged between a base plate

20 forming a 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 vacuum insulated switch-gear
is fastened to the seating place with a hold-down bolt through
the adjusting plate.

25



25 19 7. A switch-gear assenbly conprising plural vacuum insul ated
switch-gears according to claim1l being aligned side by side, wherein

adj acent vacuum i nsul at ed smﬁtch-gearf are connected to each other with a
solid insulated bus bar. 5 8. The smﬁ?ch-gear assenbly according to claim
7, wherein the solid insulated bus bar has a structure covering a rod type
cupper wire with an insulating rubber or an insulating resin and a
conductive rubber covering the 10 insulating rubber or the insulating resin

t hereby to make round potential around the.insulatin ubber or the
nsul at i ng T esi . oM GHSTHORF 61 SAIUSH | AGTBEATAATeP BHES of BT Al  vacuum
15 insul ated swtch-gears according to claim1l when aligning the vacuum

i nsul at ed 1&Wutleh-ege &d tEhTI B i At "o gt thée g aretin$%hcuum

insulated switch-gears to each other with a solid insulated bus bar,
wher ei n t 3¢ dedpvistirnt worrgtinl adsacene veicutelseut aged2dv heflytde2 o3 t he
adj acent vacuuminsul ated switch-gears is done by lifting up at |east one
of the vaewencbnsekaeddtosantlhegear sviiilt la she ikeightiladpdsbusgodnol . 10.
The met hod according to claim9 further conprising the 25 follow ngs:
5
8. The switch-gear assembly according to claim 7,
wherein the solid insulated bus bar has a structure
covering a rod type cupper wire with an insulating rubber or
an insulating resin and a conductive rubber covering the
10 insulating rubber or the insulating resin thereby to make a

.ground potential around the insulating rubber or the

insulating resin.

9. A method for adjusting seated heights of plural vacuum

15 1insulated switch-gears according to claim 1 when aligning the

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 the adjustment of at least one of the seated

20 heights of the adjacent vacuum insulated switch~gears is done

by lifting up at least one of the wvacuum insulated

switch-gears with the height adjusting tool.

10. The method according to claim 9 further comprising the

25 followings:



20 after adjusting the height of lifting of the vacuum i nsul ated

swi tch-gear adjacent to each other by neans of the height adjusting tool,
inserting a height adjusting plate betyeen a base plate formng a bottom of
the vacuuminsul ated 5 switch-gear and a seating place on which the vacuum
insulated switch-gear is seated; fastening the vacuuminsul ated sw tch-gear
on the seating place with a fastening nenber through the adjusting plate;
and then 10 renoving the height adjusting tool fromthe vacuum i nsul ated

itch- 11, j tdn d- hei
Thoul ar og-swi t oty 202 da bR he gt A S RE P ELATLINED Y R BpetBr UL
i | at ed i t ch- .Si b i d i t he adj t
| houl at 60 SO OERRE G ABR ToP AR CHR e Cakgl PP Aol AT DoE AP,
wherein adjustnents of the seated heights of the adjacent @ vacuum i nsul ated

swi t ch- gear$Iige Rsh Dy 19 9y uiRSRTTEaEte Bl ohe of I LRkl RAcktAtEnsul at ed
switch-gears with the jack-up bolt screwed into the nut fixed on the base
pl at e f or masFwaRn Bobd amplefta Rerpagdumaotdemapéd-vivechugearsuiateqhe
met hod according to claim 11 further conprising the 25 follow ngs: 21
5 switch~gear and a seating place on which the vacuum insulated

switbh—gear is seated;
fasteningthevacuuminsulatedswitch—gearontheseating
place with a fastening member through the adjustihg plate;
and then
10 removing the height adjusting tool from the vacuum

insulated switch-gear.

11. A method for adjusting seated heights of plural vacuum

insulatedswitch—gearsaccordingix)claim@Bwheﬂaligningthe

15 wvacuum insulated switch-gears side by side and connecting the

adjacent vacuum insulated switch—-gears to each other with a
solid insulated bus bar,

wherein adjustments of the seated heights of the adjacent

vacuunlinsulated.switch—gearé are done by lifting up at least

20 one<ﬁftheVacuuminsulatedswitch—gearswiththejack—upbolt

screwed into the nut fixed on the base plate forming the bottom

of the vacuum insulated switch-gear.

12. The method according to claim 11 further comprising the

25 followings:



iR

after adjusting the height of lifting of the vacuuminsul ated sw tch-gear
adj acent to each other by neans of the |ack-up bolt, inserting a height
adjusting plate between a base plate form ng a bottom of the vacuum
insul ated 5 switch-gear and a seating pPace on which the vacuum i nsul at ed
switch-gear is seated; fastening the vacuuminsul ated switch-gear on the
seating place with a fastening nenber through the adjusting plate; and
then 10 renoving the height adjusting tool fromthe vacuum i nsul ated

swi t ch-gear. o
after adjusting the height of lifting of the wvacuum

insulated switch-gear adjacent to each other by means of the
jack-up bolt, inserting a height adjusting plate between a
base plate forming a Dbottom of the wvacuum insulated
5 switch-gear and a seating place on which the vacuum insulated
switch-gear is seated;
fastening the vacuum insulated switch-gear on the seating
place with a fastening member through the adjusting plate;
and then
10 removing the height adjusting tool from the vacuum

insulated switch-gear.



