18 FEB 2884 | FLEXI BLE CONDUCTOR AND SW TCHGEAR MADE W TH THEREOF
BACKGROUND OF THE I NVENTION 1. Field of the Invention 5 This inventl&FEB 20t
relates to a flexible conductor used to connect a noving el ectrode as a
novi ng conductor operated with an operation rod to a |oad conductor as a
fixed conductor, for exanple, in a switch and in particular to a flexible
conductor used in a vacuum vessel angrrelates to a switchgear conprising
10 a main circuit switch section for inging a generating |ine conductor
connected to a power supply (power supply conductor) and a |oad conductor

i nto and out of contact w h h GhARE | f deel ated Art
A switchgear (EREFOEEH EﬁpﬁgﬁgggrﬁﬁﬁugégTéég istribu{ﬁﬁT?éngFg%tric power
received froma generating line to various | oad nachines or a different
electricity room conprises connection conductors such as a generating |line
conductor for connection to a generating line and a | oad conductor for
connection to a power traBRAGKSROUNDcAE! SHEolWWRNLEdY and i nternal
conmponents 20 such as a main circuit switch for bringing the generating
line conductor and the | oad conductor into and out of contact with each
other, a ground sw trebifoefgthendnagnthen| oad conductor, and a controller
required for nonitor and control, the internal conponents being di sposed
appr opki at el y i npan. oUiiinGase fedfe?xdfa Fanbetaindvatal atsles 49 one
type oP switchgear 1s a switchgear conprising a main circuit SWétCthOUSEd
I N a vacuummessela mdvEbl 2D84trode as a moving conductor operated wl ,

an operation rod to a load conductor as a fixed conductor, for
example, in a switch and in particular to a flexible conductor
used in a vacuum vessel and relates to a switchgear comprising
10 a main circuit switch section for bringing a generating line
conductor connected to a power supply (power supply conductor)

and a load conductor into and out of contact with each other.

2. Description of the Related Art

A switchgear (enclosed swi tchboard) used to distribute
15 electric power received froma genera‘ging line to various load
machines ox a different electriéity room comprises connection
conductors such Vas a generatihg line conductor for connection
to a generating line and a load conducteor for connection to a
power transmission.c:able to the load, and internal components
20 such as a main circuit switch for bringing the generating line
conductor and the load conductor into and out of contact with
each other, a ground switch for grounding the load conductor,
and a controller required for monitor and control, the internal
components being disposed appropriately in an outer case made

25 of ground metal..
Available as one type of switchgear is a switchgear

comprising a main circuit switch housed in a vacuum vessel



2 mai ntai ned under high vacuum around 10-' Torr for stably turning on and
off a large electric current by using a large dielectric strength ?g% gqmﬂ
extinction action of arc in a high vacuum FIGS. 21 and 22 are secti 5
side views to show the 5 configuration of the main part of a sw tchgear
disclosed in JP-A-56-7317. The sw tchgear conprises a vacuum vessel 3
supported in an outer case 2 of an insulator. In the vacuumvessel 3, a
fixed electrode 5 fixedly supported of one side of the vacuum vessel 3 and
a noving 10 electrode 6 supported on an opposite side novably in an axi al
|l ength direction via a bellows 8 are placed so that the tip contacts of

the fixed g fﬁ&gm&g &@é}dh&gﬁ \5%%’1%;5}9 afltol o8t Rorof 268 SaQM PHOSAI NG

generating I'iné conductor 9 fixe supported on the outer case 2 i§

connect ed L9 Al BHeesi A £ad bk Lherbhias ghtsly 200Ryd BikhBcRuksl de of

t he vacuum vessel 3 and an extension part of the noving electrode 6 to the

outside O0ft}L8RgVACKHHD ¥ES58Chx BihEt LOHMNEEE £6h I8F aadPath GORdWt! Qachlmi xedly
supported on the outer case 2 by a flexible conductor 10 connected at one

end at an internedied¢e, PPl dn@f24 hreXdanSicama PG iand viewa0 4Rl etoko the
swi tching operation nechanismvia an operation rod (not shown). In the

descri lbed sphfchgeatiohhefopneanhon parthef awswihichgeapetakicapsedEchani sm
is transmtted to the noving electrode 6 through the operation rod for
bringi ng tbp-ABSEATY3IRD. el atier aslel ichigdar andmpni seé aont=amiumv tdssdk Bi xed

el ectrode 5, thereby turning on and off a main circuit current between
t he gener asupgerted tondocbote® canmeltell ap iheulhged.el ectrode 18 FEB

1004 In the vacuum vessel 3, a fixed electrode 5 fixedly
supported on one side of the vacuum vessel 3 and a moving )

10 electrode 6 supported on an opposite side movably in an axial

length direction via a bellows 8 are placed so that the tip

f;;ontacts of the fixed electrodes 5 and the moving electrode 6

face each other. A generating line conductor 9 fixedly

supported on the outgr case 2 is connected to an extension end

15 of the fixed electrode 5 to the outside of the vacuum vessel

3 and an extension part of the moving electrode 6 to the cutside

of the vacuumvessel 3 is connected to a load conductor 11 fixedly

supported on the outer case 2 by a flexible conductor 10

- connected at one end at an intermediate point of the extension

20 and is coupled to a switching operation mechanism wvia an

operation rod (not shown).

fn the described switchgear, the operation of the

switching operation mechanism is transmitted to the moving

electrode 6 through the operation rod for bringing the moving

25 electrode 6 into and out of contact with the fixed electrode

5, thereby turning on and off a main circuit current between

the generating line conductor 9 connected to the fixed electrode



3 5 and the | oad conductor 11 connected to the noving electrode 6. FIG 21
shows a make state in which the fixed electrode 5 and the noving elg&%pqﬂﬁ
6 are in contact with each other and FIG 22 shows a break state i C
the nmoving electrode’ 6 is 5 out of contact with the fixed electrode 5. The
flexi ble conductor 10 for connecting the noving el ectrode 6 and the | oad
conductor 11 becones deforned so as to allow displacenent of the noving

el ectrode 6 occurring relative to the Boad conductor 11 fixedly supported
on the outer case 2 in response to the 10 switching operation for

mai ntai ning the electric conduction state between the noving el ectrode 6

d the | d 11. Fl 23,1 ti | id Al h th
Conf | ur ac s G 1SR kPBRECERRA LA P ABSERO TS Hiit doi g e1e ki N
here, th | i t 10. h t hi ck f t .1 d
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10a... bundled up by fi1x brac ectrica

conducil Ve, (et gle. .cUhecJA@X&Pkﬁ GRRAuUEL O 1glb&§rbhaht§.nedﬁ.e texible

correspondi ng positions of the nmoving electrode 6 and the | oad conductor

11 by fix Q9hdSctHPl B ROV Y onhdSEIASdHIEEVERGONDE-BRbbe hRS EFe AREL2

made in the fix 25 brackets 21. In the described f!exible cpnductor 10,
each of thg,gh@stst C1 L UGhOE dapdFted b ddao allick ERSPlaIdEkIOf at

both 18 FEB 2004

the moving electrode 6 occurring relative to the load conductor
11 fixedly supported on the ocuter case 2 in response to the
10 switching operation for maintaining the electric conduction
state between the moving electrode 6 and the load conductor 11.
FIG. 23 is a sectional side view to show the
configuration of the flexible conductor 10 in the related art.
As shown here, the flexible conductor 10 has a thickness of about
15 100 pm and comprises a plurality of electric conductor layers
10a, 10a... each made of a material rich in electric
conductivity (generally, copper foil is used), the electric
conductor layers 10a, 1l0a... deposited in the thickness
direction with both end parts of the electric conductor lavers
20 10a, 10a... bundled up by fix brackets 21 and 21 made of
electrically conductive metal. The flexible conductor 10 is
tightened to the corresponding positions of the moving
electrode 6 and the load conductor 11 by fix bolts (not shown)
inserted into through bolt holes 22 and 22 made in the fix

25 brackets 21.

In the described flexible conductor 10, each of the

electric conductor layers 10a, 10a... is restrained only at both



4 end parts by the fix brackets 21 and 21 and the above-descri bed

di spl acenent of the noving electrode 6 is allowed because the electrj
conductor |ayers 10a, 10a... becone deforned in the thickness di r ectl gFrB 2“&‘
FIG 30 is a schematic sectional side viewto show the configuration of the
main part of a switchgear in a related art. 1In the figure, nuneral 20

denotes a vacuum vessel held in a high vacuum One end part of a power
supply (generating |line) conductor 214 s. introduced t hrough a generating
i ne bushing 10 22 into the vacuum vessel 20 fromthe top thereof and one
end part of a load conductor 33 is introduced through a cable bushing 34

nto the vacuumLyessel Ak feigme0e,std ! bekest adienkousve SUBRLY: bed

conduct or or e ower e part with a first fixed electrode
23, which is opposed to a first noving el ectrode 15 24 placed on the upper
end part ofdizsmilonshisintvef ahe2fiowihhy ahectppdeps iis @ldpacidhebebs® the
first fixed electrode 23. The first fixed electrode 23 and the first
novi ng el ectrode 24 nmake mai n circui% smﬁtgﬁ secti.o o25. ng the

conduct i ve SIRFTE-S §9W§§{%¢Jqp%§a&?ﬁsr1é‘°§ané Birne R5°O56 £RECHBREr 10sHBBI y

conductor 21 and is coupled at the lower end part to an insulating rod 29,

which int & éggugfgbé S4lgh an operation rod 28 to a drive unit (not
%&Qédéi i de t$F

shown) provi out si e vacuum vessel 20 for bringing the first fixed
el ectrode 23 of the power supply conductor 21 and the first noving
el ectrofle 25 24 of RIGe Goniucsischenedi26 seatdcard siideotiewmamston theeach
other by the drive unit. Afirst bellows 31 is placed between 1 B FEB 2004
5 configuration of the main part of a switchgear in a related art.
In the figure, numeral 20 denotes a vacuum vessel held in a high
vacuum. One end part of a power supply (generating line)
conductor 21 is introduced through a generating line bushing
10 22 into the vacuum vessel 20 from the top thereof and one end
part of a load conductor 33 is introduced through a cable bushing
34 into the vacuum vessel 20 from one side thereof. The power
supply conductor 21 is formed at the lower end part with a first
fixed electrode 23, which is opposed to a first moving electrode
15 24-placed on the upper end part of a conductive rod 26 with an
| appropriate spacing below the first fixed electrode 23. The
firét fixed electrode 23 and the first moving electrode 24 make
up a main circuit switch section 25.
The conductive rod 26 is installed on the same line as
20 the Apower. supply conductor 21 and is coupled at the lower end
part to an insulating rod 29, which in turn is coupled through
an cperation rod 28 to a drive unit (not shown) prov_ided outside
the vacuum vessel 20 for bringing the first fixed electrode 23
of the power supply conductor 21 and the first moving electrode

25 24 of the conductive rod 26 into and out of contact with each

other by the drive unit. A first bellows 31 is placed between



the operation rod 28 and the margin of a hole made in the vacuum vessel 20
to allow the operation rod 28 to pass through, thereby hol ding the H\gaiEBudbik
vessel 20 hernetic. On the other hand, a netal ring 27 is fixedly put on 5
an internediate part of the conductive rod 26 so that the peripheral
surface of the netal ring 27 is opposed to the |oad conductor 33. The

peri pheral surface of the netal ring 27 and one end part of the |oad
conductor 33 are connected by a flexi bPe conductor 40 conprising netal

foil filnms deposited on each other, 10 specifically, by brazing the end
parts of the flexible conductor 40. Fromthe | ower part of the vacuum

vessel 20,&&%9@@@{&;@;13&@& R £ OhOHFIn CONQUES D& rifdid $nPEIRE: @RlcRebni 0 the

position facrn e conductor 33 and is brought into and out of the

| oad Condvééﬁél% RY 4 DEcfineeopBlhtidR rdbeeonsipare figrSbgh’ romeely i s
attached to the upper end part of the ground conductor 36 and a second

fixed el echgpdeng3¢nksSvakhidmhedstalt he petrimghecal surface of the |oad
conductor 33 facCing the second noving el ectrode 38. The second novi ng

el ectrode 38 and thg £RE08EhELXESNE] eftri@ekel 371 mmke? ups & igresiind PUR0 cswi t ch
section 39. A second bellows 32 is placed between the ground conductor 36

and the maggi Antkriclalae aTgsiert nof hehsaconaueesisel 2 t26 akpowhathdhy ound
conductor 36 to pass through, thereby holding the vacuum vessel 20
hernetic. gerEpRer3dl s6rfasehefathecmetali ohay 27 de vhpased Shovhe Heoad
configuration of the main part of a switchgear in a related art, 18 FEB
2004 6 toocohdutherfByur erhen peiripherfalt horfecal of i the Fetadnrangud Arand
one end part of the load conductor 33 are connected by a flexible
conductor 40 comprisingmetal foil films deposited on each other,
10 specifically, by brazing the end parts of the flexible conductor
40. From the lower part of the vacuum vessel 20, the upper end
part of a ground conductor 36 is projected to the position facing
" the load conductor 33 and is brought into and ocut of the load
conductor 33 by the drive unit.
15 A second moving electrode 38 is attached to the upper
end part of the ground conductor 36 and a second fixed electrode
37 is attached to the peripheral surface of the load conductor
33 facing the second moving electrode 38. The second moving

" electrode 38 and the second fixed electrode 37 make up a ground

20 switch section 39.

A second bellows 32 is placed between the ground conductor

36 and the margin of a hole made in the vacuum vessel 20 to allow

the ground conductor 36 to pass through, thereby holding the
vacuum vessel 20 hermetic.

25 FIG. 31 is a schematic sectional side view to show the

configuration of the main part of a switchgear in a related art,



slide contact 41 is put slidably on a conductive rod 26, and a |oad
conductor 33 is coupled to the peripheral surface of the slide contact 41.
5 In the described switchgear, the inside of the outer case 2 in wHifckb 208
fl exi ble conductor 10 is disposed is filled wth an inert gas such as CFC
gas for providing an insulating effect; however, in recent year,
considering the effect on the environnent, there has been a tendency to
limt use of inert 10 gases. Then, the &evel opnent of a switchgear
conprising the parts requiring insulation, such as the connection part of
the noving electrode 6 and the | oad electrode 11 by the flexible

conductor #iébandd hheCTuphiregiRaplaek bhecn®vihdigaElLiGlg @de Gn an@AullBe
operation rod, housed in the vacuum vessel 3 together 15 with the nain
circuit switch is pursued. However, if the flexible conductor 10 in the

related aF%1d8 @R3EITHAL dbort sldidagidse®n R Cvadustiva vesk &6, ehd

follow ng problemarises: Wien the flexible conductor 10 in the related

art beco f al .S e . t ' ctrode
o as descrs BodeapahdusPel®a) d4'pll1 8ot A BRk: BRehy Son ERYE BE RS { o
in the thickness direction conme in sliding contact with each other on the
i nt er f acesslaindk xdrteadt [46. formed on the interfaces are renpved. If the

el ectric conductor |layers 10a, 10a... come in 25 sliding contact with each

other in an inert gas or in the 18 FEB 2004 7 atnosphere, the renoved oxide
films Are restor edmddie dppcrdbashivgicharaashe dnsidecrdc thiec c86R8uct or

| ayers 10a, 10% ... .conme_in_sliding contact wiith each other in_a_vacuum
oxi dati on €@se 2 1n which the flexiblé conductor 10 is disposed 1s filled

with an inert gas such as CFC gas for providing an insulating
effect; however, in recent year, considering the effect on the
environment, there has been a tendency to limit use of inert
10 gases. Then,‘the development of a switchgear comprisiﬁg the
Parts requiring insulation, such as the connection part of the
moving electrode & and the load electrode 11 by the flexible
conductor 10 and the coupling part of the moving electrode 6
and the operation rod, housed in the vacuum vessel 3 together
15 with the main circuit switch is pursued.

However; if the flexible conductor 10 in the related
art as described above is disposed in the vacuum vessel, the
following problem arises: When the flexible conductor 10 in
the related art becomes deformed sc as to allow displacement

20 of the moving electrode 6 as described above, the electric
conductor layers 10a, 10a... deposited in the thickness
direction come in sliding contact with each other on the
interfaces and oxide films formed on the interfaces are removed.

If the electric conductor layers 10a, 10a... come in

25 sliding contact with each other in an inert gas or in the



does not again occur, thus the copper foil filnms making the 5 electric
conductor layers 10a, 10a... cone in direct sliding contact with eﬁ%WTEZW‘
other not via the oxide filns as the flexible conductor 10 becones

def ornmed repeatedly, and as the copper foil filnms come in direct sliding
contact with each other, the electric conductor |ayers 10a, 10a... are
agglutinated to form 10 one piece; essential flexibility is lost gradually.
Thus, it is made inpossible for the ffexible conductor 10 to well all ow

di spl acenent of the noving electrode 6 and the switching operation is

hi ndered. the sw tchgear as descri bed above, after 15 pretreatnent of

baki ng for renmoving gases is applied,.the_. xi_kl e r 1S aced
on the netﬁFmPFﬁbeg?'aﬁi%mﬁFméﬁkéo?xfﬁg Fégﬁgconéhcf%r ggéﬁnéégﬁé end
parts of the flexible conductor 40 are brazed for fixing the flexible

conduct or 4Q; dafl ohhivhddd®s, L Be:Hd 8Xébt £i € rtiduictiordDaviadendacsl ode. .
purifying 20 action of scattering the inpurities of the flexible conductor

40 and nmeking the metal conponents honobgeneous because of the annealing
action of hemei hy Hridlingcondlasisel thiRaseothar tRe® RFYYTYi oF and
the process of rubbing the netal foil | B FEB 2004 8 filns together, the

oxide film,is_|ost and.when e ri t £ ;1 f bl e
conduct or 2895n8°%h89Fﬁ8xuﬁ gg'cgﬁgéckgﬁ %gbpgghg%#ggﬁigﬁﬁpgﬁggéétg%%$ t he
metal foil filns formng the flexible conductor 40 aggl utinate each other.
5 If adgpl ubleatirae eeadustbor lhgemst aafoi®afil neomed irheliftesd Hlddimeduct or
40, the essential flexibility is load and in addition, each time the

fl exi bl . . .
© ngg%g%%rwfghve\laarcﬁns o%lg'xetrhr?ot via the oxide films as the flexible

conductor 10 becomes deformed repeatedly, and as the copper foil
films come in direct sliding contact with each other, the
electric conductor layers 10a, 10a... are agglutinated to form

10 one piece; essential flexibility is lost gradualvly. Thus, it
is made impossible for the flexible conductor 10 to well allow
displacement of the moving electrode 6 and the switching
operation is hindered.

'In the switchgear as described above, after

15 pretreatment of baking for removing gases is applied, the
fle:&ible conductor 40 is plaged on the metal ring 27 and one

end of the load conductor 33 and the end parts of the flexible
conductor 40 are brazed for fixing the flexible conductor 40.

At this time, the flexible conducfor 40 undergoes the purifying

20 action of scattering the impurities of the flexible conductor
40 and making the metal components homogeneous because of the
annealing action of heating and heat release. However, in the

purifying process and the process of rubbing the metal foil



conductive rod 26 is noved ahead or behind, a force is applied to the

aggl utination occurring portion fromnultiple directions, 10 therebyBFEﬂzmg
causi ng shear deformation to occur in the nmetal foil films. If the portion
in which the shear deformation occurs is broken, conductive aggl utination
wear powder scatters over the surroundings, thereby contam nating the

I nsi de of the vacuum vessel 20 hoIdingthsulating characteristics,

|l owering 15 dielectric strength perfo nce. SUVMARY OF THE | NVENTI ON The
present invention was nade to solve the above problem and an object of the
invention to provide a flexible conductor 20 which has flexibility not
lost if it is.used in a vacuum and can _stably allow di splacenent of a

) A

movi ng condbdtBE FEERENEE it FhE PREe danductort Bk YIRS 3t B 1§CE FER
2004 9 Additionally, it is an object of the invention to provid a
Swi tchgear GHEFEP EREVERLRES THE £ Wbl eremBeh i A9varinghe £ 1PBR1S o
conductor is pl.aced in.a.hernmetig state and is filled w¢t spheri c
or it r ogenGRSOCERE: A8} 5y BFBKERng PRes ST T RERFLPE EORIRTRE FHbhEims
aggl utinati and preventin he insjd of, @ vacuym vessel_from,bei ng
cont am nat egg\ﬂmtlﬁ‘ga g‘leu?}lﬁ ibgr? c\ﬁé’ﬁfﬁlc SFadP S'tggt(i‘rll’elﬁlgc iSTFT i T For
stabiliz ng diel egfr] : h.p e v ekt 8; t her ] ect
of the ?%vention ?g £§Bl%%%§?gggg §&%ﬁ%%§£§rtﬂggﬁéP%{a?#*%xfkﬁggégﬁda§$or
is placed outside a vacuum vessel for preventing agglutination itself
from occurr fhgxabdepeendotitog the thseidesentidr Vhexilnivesgels Isadnared ng
contam nated with conductive aggl utinati on wear

in addition, each time the flexible conductor 40 warps as the

conductive rod 26 is moved ahead or behind, a force is applied

to thé agglutination occurring portion frommultiple directions,

10 thereby causing shear deformation to occur in the metal foil

films. If the portion in which the shear deformation occurs

is broken, conductive agglutination wear powder scatters over

the surroundings, thereby contaminating the inside of the

vacuum vessel 20 holding insulating characteristics, lowering

15 dielectric strength performance.

SUMMARY OF THE INVENTION
The present invention was made to solve the above problem
and an object of the invention to provide a flexible conductor
20 which has flexibility not lost if it is used in a vacuum, and
can stably allow displacement of a moving conductor relative

to a fixed conductor over a long term.



powder for stabilizing dielectric strength performance. 15 Further, it
still another object of the invention to provide a switchgear whdfeit

conductive nmenber shaped |ike

| oad conductor, thereby preventing agglutination fromoccurring and

preventing the inside of the vacuum vessel from being contam nated with 20

conductive agglutination wear powder for stabilizing dielectric strength

performance. Further, it is still anot fer obj ect of the invention to
swi tchgear wherein a cover nenber is fornmed of a bellows and a

provi de a

conducti ve nenber

i S

a pipe is placed on a conductive rod and a

Is formed of a conductive 25 bell ows shaped |i ke a pipe,

wher eby the conqueL] Ve, d@iier kol U bERe200r theConiastiog w pooduasi ve
uc

rod and a
conduct or

| oad con or cah’ be snoothl'y followed as a power supply
and the conductive rod cone in and out of contact with each

ot her. AccoprsdiingHgedhehkirein abpeiotsiole dfeapeesertmetRhEPEnCOVETEA8re is
provided a flexible conductor conprising a flexible part conprising a

plurality

of__conduyctor tal layers deposit Ui L natd eny1ed
preventioﬁ’F&f§P§Héh€ﬂ“g§SgBH’ﬁ%?&@gﬁgfﬁéalgon uc%%fﬁ%%f%%ﬁ?gf%rs. Th the
when the conductor netal layers 10 becone deforned, they cone
in slidi n%dfmtéﬁta%éé)pﬁéfbc%heﬁitybgehhgaaggtué'rahyi poepestenyi thel ayers

i nventi on,

each pl ace

t her ebet ween and do not conme Iin direct contact with each

other, so that loss of flexibility caused by their aggluthgilon L?Sr

suppr eSsedf 1 &6i ke desshictatr Hpon@god uFdnaiting 3ne RE eV

10
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25

B tontbe

of a vacuum vessel from being contaminated with agglutination
wear powder at the breaking time for stabilizing dielectric
strength performance.

Further, it is another object of the invention to

- provide a switchgear wherein a flexible conductor is placed

outside a vacuum vessel for preventing agglutihation itself
from occurring and preventing the inside of the vacuum vessel
from being contaminated with conductive agglutination wear
powder for stabilizing dielectric strength performance.

Further, it is still another object cof the invention
to provide a switchgear wherein a conductive member shaped like
a pipe is placed on a conductive rod and a load conductor, thereby
preventing agglutination from occurring and preventing the
inside of the wvacuum vessel from being contaminated with
conductive agglutination wear powder for stabilizing
dielectric strength performance.

Further, it is still another object of the invention
to provide a switchgear wherein a cover member is formed of a
bellows and a conductive member is formed of a conductive

bellows shaped like a pipe, whereby the conductive member for



according to the‘fﬁrst aspect of the present invention, the flexible part
Is fornmed by depositirng a plurality of conductor netal |ayers with
aggl utination prevention layers each placed between the conductor metBaFEB 2004

| ayers.

Thus,

when deformati on 20 occurs follow ng displacenment of the

novi ng conductor connected to one side, the conductor netal |ayers cone in
sliding contact wth the agglutination prevention |ayers each placed

t her ebet ween and do not come in directl@ontact with each other.
in a vacuum displacenent of the 25 noving conduct or
relative to the fixed conductor can be allowed stably over a long term
w t hout aggl utinating the conductor_ netal |ayers_and w thout Ios%gg

Yt he

fl exi bl e conduct or

f1exi bi | i t§OMIBEERIZ06FNPECALYGrTRT G ER LRESIRAMNC FShAR s saee

pr esent

aggl uti nat}Br*PH? vkt P

powder g

preventing no

i pvention, in the flexible copnductor, each of the agglutination
bt ovent | orf PLyRYSd a8 R RIHRF SPPRLY G SHREENS TR GRAFESEINES

foil placed between thg conguc or.petal |a [S: 5 1n the invention, the
8L w3 B SpehobahaEe

F GaRPY

e
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€ con or ayers, but al's
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aggl ut i naty, Of, HEYRMEL 20 d 8Y S8 Se®dntiHOr

provi ded by m xing the 15 inorganic powder 1n a solvent of alcohol, etc.

i s applietdid@ctor metal layers.

10

15

20

25

In the invention, when the conductor metal layers
become deformed, they come in sliding contact with each other
via the agglutination prevention layers each placed
therebetween and do not come in direct contact with each other,
so phat loss of flexibility caused by their agglutination is
suppressed. |

As described above in detail, in the flexible conductor
according to the first aspect of the present invention, the
flexible part is formed by depositing a plurality of conductor
metal layers with agglutination preventlion layers each placed
between the conductor metal layers. Thus, when deformation
occurs following displacement of the moving conductor connected
to one side, the conductor metal layers come in sliding contact
with thé agglutination prevention layers each placed
therebetween and do not come in direct contact with each other.
To use the flexible conductoer in a vacuum, displacement of the
moving conductor relative to the fixed conductor can be allowed
stably over a long term without agglutinating the conductor

metal layers and without losing flexibility.

ween t he conductor netal

I 1y f d,. of foil f i al ;hard
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one face or both faces of the copper foil form ng the conductor netal

| ayers. According to the second-fourth aspect of the present
- the flexible conductor, each of the agglutination 20 prevention |ayers is
a carbon sheet, inorganic powder, 25 plating filmforned on one

f orned of

face or both faces of each conductor or netal foil placed between the

conduct or

netal |ayers. Thus, agglutination of the conductor netal |ayers

and the agglutination prevention |ayel3 is hard to occur and | oss of
flexibility can be suppressed nore effectively. According to the fifth

aspect of
| ayers is
conduct or

the present invention, each of the agglutination prevention

for med O]}kc%c&%iﬁl Bt%OQﬂieléegg}n l—f'o%¥'%51 L?ﬁg?:% (i:PV n% Lﬁ%ﬁ%{?g

nmetal |ayer s plfated On~6né Tace or bo aces w
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mat eri al
the resul
ot her for

cdnduct or “ne ayers, such as nickKe
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reventing a utination fromoccurring as con
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of copper foil are formed of a material hard to cause a diffusion
reaction with copper, such as carbon sheets, inorganic powder
of silicon nitride, alumina, etec., or stainless foil, for
preventing not only the conductor metal layers, but also the
conductor metal layers and the agglutination prevention layers
from being agglutinated, thereby suppressing 1loss of
flexibility. To form the agglutination prevention layers of
inorganic powder, an application agent provided.by mixing the
inorganic powder in a solvent of alcohol, etc., is applied onto
one faée or both faces of the copper foil forming the conductor
metal lavers.

According te the second-fourth aspect of the present
invention, in the flexible conductor, each of the agglutination
prevention layers is formed of a carbon sheet, inorganic powder,
or metal foil placed between the conducfor metal layers. Thus,
agglutination of the conductor metal layers and the
agglutination prevention layers is hard to occur and loss of
flexibility can be suppressed more effectively.

According to the fifth aspect of the present invention,
each of the agglutination prevention layers is formed of a

plating film formed on ocne face or both faces of each conductor

i nveriti kb8, 200in

om unj and

net al

ayer. Thus, the plati'ng film



15 occurring as the conductor netal layers come in sliding contact, an
suppressing loss of flexibility. According to the sixth aspect of the1ﬂFEB?W£
present invention, the fix parts placed on both sides of the flexible part
are formed by dep03|t|ng the conductor nmetal |ayers on each other in the
20 thickness direction. In the invention, the fix parts on both sides of
the flexible part are forned by bringing the conductor netal |ayers into
contact with each other wi thout placing2the agglutination preventions

| ayer each therebetween, and in the use state in 25 which the f ix parts
are fixed to the fixed conductor or the noving conductor, the specific
resi stance of the whole flexible conductor is decreased and good el ectric
conduct i vi Metad 1@¥eEB 2004 13 provided. According to the sixth aspect of
the present invention, the fix parts placed, o both Sldﬁs of the flexible

part are formed by d&PSsiPVARLERB  cHRARIBIIRRBIMS Rl r2YET 25 RIBERRr i n
docr eased, SBooPRat SGBAE HE FACaEORREATSFTD pi%‘ii“tb%lﬁ%eog%a&ééri%%ﬁai g
[ exi bl o CEAMLITH CORBPFERnG™ o SoPPERI Brepdit  FornBa ey Bipst « 119
! par Yy positrng a
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are depos e%%l\@atnhl: Hi%t%% %g'fﬂ}ngagggtbé&élh@ 1@1%(.9@1191 n%aggntact with
each other for preventing agglutination from occurring as the
conductor metal layers come in sliding contact, thereby
suppressing loss of flexibility.
10 According to the fifth aspect of the present invention,
each of the agglutination prevention layers is formed of a
plating fillm formed on one face or both faces of each conductor
‘metal layer. Thus, the plating film is formed of metal
pfoducing a stable oxide, thereby preventing agglﬁtination from
15 occﬁrring as the conductor metal layers come in sliding contact,
and suppressing loss of flexibility.

According to the sixth aspect of the present invention,
the fix parts placed onboth sides of the flexible part are formed
by depositing the conductor metal layers on each other in the

20 thickness direction.

In the invention, the fix parts on both sides of the
flexible'part are formed by bringing the conducter metal layers
into contact with each other without placing the agglutination
preventions layer each therebetween, and in the use state in

25 which the fix parts are fixed to the fixed conductor or themoving
cocnductor, the specific resistance of the whole flexible

conductor is decreased and good electric conductivity is



15 protrusion,
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thereby formng the flexible part. Wien the flexible part
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netal |ayers deposited on both sides of the conductor net
the limted parts of the tips of the protrusions for
aggl utination acconpanying the sliding contact and
| oss of flexibility. According to the seventh aspect of the
ntion, the flexible part 3% formed by depositing a pluralit
netal |ayers each formed with protrusions on one 25 face or

both faces thereof. Thus, the conductor netal |ayers are deposited with

the gap equivalent to the height of each protrusion. Wen the flexible
part is defpreoseiddedhe conductor 18 FEB 2004 14 netal |ayers cone in sliding
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According to the seventh aspect of +the present
invention, there is provided a flexible conductoer comprising
a flexible part formed by depositing a plurality of conductor
metal layers each formed with protrusions on one face or both
faces thereof.

In the invention, the conductor metal layers are
deposited with the gap equivalent to the height of each
protrusion, thereby forming the flexible part. When the
flexible part is deformed, each of the conductor metal layers
coi'nes in sliding contact with the conductor metal layers
deposited on both sides of the conductor metal layer only at
the limited parts of the tips of the protrusions for minimizing
agglutination accompanying the sliding contact and suppressing
loss of flexibility.

According to the seventh aspect of the present
invention, the flexible part is formed by depositing aplurality
of conductor metal layers each formed with protrusions on one
fFace or both faces thereof. Thus, the conductor metal layers
are deposited with the gap equivalent to the height of each

protrusion. When the flexible part is deformed, the conductor

exi bl e

or



15. flexible conductor is decreased and good el ectric conductivity is
provided. They are diffused and joined by fastening fixing bolts ngFEBZWL
attaching the fix parts and heating in a conpressed state. According to

t he eighth aspect of the present invention, 20 the fix parts placed on
both sides of the flexible part are forned by diffusing and joining the
conductor netal layers. Thus, <contact_resistance in the fix parts is
decreased drastically, the specific rédi stance of the whole flexible
conductor is decreased, and good electric conductivity can be provided. 25
According to the ninth aspect of the present invention, there is provided
a flexible cggg gtor conprising a flexible part forned by dep05|%£ng a

plurality Bf A¥EES ARPSl 1Pa§/%’r§“1% ‘FE‘Bt%M"‘i‘Shvxﬁ‘ﬁhs‘b%%’F o

| d t d th f _f dj th bet In th
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aggl utinatjgpscap Pg xQLEEQEged and Ioss of flexibility can be suppressed.
In the use state, fie specific resistance of the whole flexible conductor

can be gdecreased aﬂ&' SPQQnﬁlt%C{:ﬁéﬁél%Wgébé(Hﬂbe@ﬁeﬁjrgslé%tpfﬁyélqegoxl?? he

usi ng conduct or neta as the spacers. According tot ninth aspect o
present i n¥REIHIMpartHe1ERE bh BRAdidss b tRs rhvxdepesidingra e ity

of conductor netal layers with spacer plates placed on both sides thereof
for provi dbpgdargapihheanbeweaingThte, cbRGUEIIIGAal layers.
In the invention, the fix parts cn both sides of the
flexible part are formed by bringing the conductor metal layers
10 into contact with each cther without placing the agglutination
preventions layer or protrusions each therebetween and
diffusing and joining them on their interfaces, and in the use
'state in which the fix parts are fixed to the fixed conductor
or the moving conductor, the specific resistancé of the whole
156 flexible conductor is decreased and good electric conductivity
is provided. They are diffused and joined by fastening fixing
bolts for attaching the fix parts and heating in a compressed
state. |
According to the eighth aspect of the present invention,
20 the fixparts placed onboth sides of the flexible part are formed
by diffusing and joining the conductor metal layers. Thus,
contact r-esistance in the fix parts is decreased drastically,
the specific resistance of the whole flexible conductor is
decreased, and good electric conductivity can be provided.
25 According to the ninth aspect of the present invention,

there is provided a flexible conductor comprising a flexible

part formed by depositing a plurality of conductor metal layers



15 nmetal layers formng the flexible part are out of contact with each

ot her. Wen deformation occurs follow ng di splacenent of the noving
conductor connected to one side, the conductor netal |ayers do not 4 8 REB; 2304
sliding contact with each other. To use the flexible conductor under
vacuum di spl acenment of the noving 20 conductor relative to the fixed
conductor can be allowed stably over a long termw thout agglutinating the
conductor netal layers and without |os%ng flexibility. According to the
tenth aspect of the present invention, the fix parts placed on both sides
of the flexible part are formed 25 by diffusing and joining the conductor
netal |ayers and the spacer plates. In the jnvention fix Lts _on

bot h si deswikh t$Raqer pER O PLEEad R BPEP‘p%+‘?eﬁp@?%?%¢sg%5ypaf)?’$lc}élﬁﬁg and
joining the conductor. netal |ayers and the spacer plates each placed

t her ebet wer9¥p thREEPetNEEPfaces, and in the use state in which the fix
parts are fixed to the fixed conduct.or or(}h

specific resistanctof ?I‘Femﬁﬁ‘fbifjeoﬂ egneoIceonc&nc}pog\é}él%&ﬁ?%%%?ﬁg%ofﬁghgi >5<
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e 2 ek s SO SBLESE CORE | ST LBl 1, v 11
and j oi ning 1 0e, SNAUGEOf o JBISH 13813 13R¢ he BRasepppbeses. edah the
use state, the specific resistance of the whole flexible
conductor can be decreased and good electric conductivity can
10 be provided by using conductor metal as the spacers.
According to the ninth aspect of the present invention,
the flexible part is formed by depositing a plurality of
conductor metal layers with spacer plates placed on both sideg
thereof for providing a gap therebetween. Thus, 't'he conductor
15 metal layers forming the flexible part are out of contact with
each other. When defoz_-mation occurs following displacement of
the moving conductor connected to one side, the conductor metal
layers do not come in sliding contact with each other. To use
the fle#ible conductor under vécuum, displacement of the moving
20 conductor relative to the fixed conductor can be allowed stably
over a long term without agglutinating the conductor metal
layers and without losing flexibility.
According to the tenth aspect of the present invention,
thefixpartsplacadonbothsidesoftheflexiblepartareformed
25 by diffusing and joining the conductor metal layers and the
spacer plates.

In the invention, the fix parts on both sides of the



15 pl aced therebetween. Thus, contact resistance in the fix parts 1is
decreased drastically, the specific resistance of the whole erxibﬂg[ﬁBZML
conductor is decreased, and good electric conductivity can be provid
According to the el eventh aspect of the present 20 invention, there is
provided a flexible conductor conprising a flexible part f or med by form ng
wire rods of conductor netal |ike nmeshes and sandw ching both sides in a

t hi ckness direction between regulationsplates. In the invention, thin

wi res made of conductor netal 25 are nmade nmeshes and | oosening of the
meshes is regulated by the regulation plates for formng the flexible

part. Wien the flexible part is deforned, the thi.n wi,res _co | i di ng
18 FEB 180flf?‘lé’éﬁt%%ft\ﬁlrtenf%ﬁ‘éﬂd&‘—'ﬁgrlffgﬁlpﬂﬁn‘?Hé’lé’d'd]lgu’fﬁﬁacﬂr}fﬁmr ge is
mnimzed and |Loss of flexibilit m zed cor eventh
aspect of PREPr LIVRES AN &R Bﬂgcf’ﬁep FERY lﬁaé:hpgﬁtaceg E‘g?]ﬁ%olaeg Form ng

wire rods of .5 condugtor nmet al nmeshes .a

d d
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exi TtV 1sSprevent e ectrvely and di spl acenent
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y over erm ccordlng e twelfth aspect of the present
prov:.ded. They are dlffused and joined by fastening fixing
bolts for attaching the fix parts and heating in a state in which
the conductor metal layers and the spacer plates are pressed
10 against each other.
According to the tenth aspect of the present invention,
in the configuration as claimed in claim 9, the- fix parts placed
" on both sides of the flexible part are formed by diffusing and
joining the conductor metal layers and the spacér plates each
15 placed therebetween. Thus, contact resistance in the fix parts
is decreased drastically, the specific resistance of the whole
flexible conductor is decreased, and good elect_ric conductivity
can be provided. |
According to the eleventh aspect of the present
20 invention, there is provided a flexible conductor comprising
a flexible part formed by forming wire rods of conductor metal
like mesh.es and sandwiching both sides in a thickness direction
between regulation plates.
In the invention, thin wires made of conductor metal
25 are made meshes and loosening of the meshes is regulated by the

regulation plates for forming the flexible part. When the

flexible part is deformed, the thin wires come in sliding



15 invention, the fix parts placed on both sides of the flexible part are

formed by diffusing and joining the wire rods form ng
side portions of the flexible part projected
In the invention,

fromthe regul ation plates.

formed by projecting a part of the flexible part to both sides of the

regul ation

pl ates and diffusing and joining the wire rods of conductor

metal forming the nmeshes nmking up thé&7flexible part in their contact

parts, and

conductor 25 or the noving conductor,
18 FEB 2004 18 fl exi ble conductor containing the fix parts is decreased and

in the wuse state in which the fix parts are fixed to the fixed
the specific resistance of the whole

good el ect idom tesrid wdttihy igach ©thesui el thafe\the @ FY SRR FIRTHetf by

fastening fixing bolts for attaching the fix parts  and heating in a state
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conductor connected to one side, sliding contact in the
conductor metal layer and agglutination caused by the sliding
contact occur only in the contact parts of the wire rods; loss
of flexibil::Lty is prevented effectively and displacement of the
moving conductor relative to the fixed conductor can be allowed
stably over a long term. |

According to the twelfth aspect of the present
invention, the fix parts placed on both sides of the flexible

part are formed by diffusing and joining the wire rods forming

the meshes in both side portions of the flexible part projected

20

25

from the regulation plates.

In the invention, the fix parts on both sides of the
flexible part are formed by projecting a part of the flexible
part to both sides of the regulation plates and diffusing and
joining the wire rods of conductor metal forming the meshes
making up the flexible part in their contact parts, and in the
use state in which the fix parts are fixed to the fixed conductor

or the moving conductor, the specific resistance of the whole

t he meshes i ngFER A4

the fix parts on both sides of the 20 flexible part are
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vessel
of contact with the power supply conductor, a |load conductor, a flexib
conduct or which conprises conductive 20 netal foil filns deposited on geE@n200

other and is connected to

a power supply conductor, a conductive rod for coming in and o

cover nenber having flexibility for covering the flexible conductor, t
cover nenber being fixed to the conductive rod and the | oad conductor
hermetic state, wherein the inside of i#te cover 25 nenber is filled wt
gas contai ni ng oxygen or nitrogen. In the invention, the cover nenber
pl aced on the 18 FEB 2004 19 conductive rod for comng in and out of

contact with the power supply conductor and the | oad conductor and is

fi xed t her efdexible kendecitorstangaindngh&henEiYePdF LEhes

filled wth a gas containing oxygen or nitrogen, whereby an oxide or 5

itride filmis, f d. th rf .of : i
AR e R e L L

or Tan Dbe suppres Si nce the

flexibility of the flexible conductor is not inpaired, notion of the

conductive mednea@nngl gashenfialy eurdngnmeelbkyfotfatagghingntlie ofingzer powder
the inside of the vacuum 10 vessel is not contam nated with the

occurs,

aggl utinati on wear powder since the flexible conductor _is covergg W th
cover menbeRnd heabiagi iptd TFatnandrBielt Fhe "HheAGaT BEP BFRRARE Y

enhanced. According to the thirteenth aspect of the present
the flexiblg

GoRdYet Uorlts GOVANEH Mdh deifecover nmenber, so that

deposi ting of an arc product can be bl ocked. The inside of the cover
is filled with a gas contai ni ng

menber
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According to the twelfth aspect of the present
invention, in the configuration as claimed in claim 11, the fix
parts are formed by projecting the flexible part comprising the
wire rods of conductor metal formed like meshes to both sides

of the regulation plates and diffusing and joining the wire rods

in their contact parts. Thus, the fix parts with contact

resistance decreased can be formed easily, the specific
resistance of the whole flexible conductor is decreased, and
good electric conductivity can be provided.

According to the thirteenth aspect of the present
invention, there is provided a switchgear comprising in a vacuum
vessel, a power supply conductor, a conductive rod for coming
in and out of contact with the power supply conductor, a load
conductor, a flexible conductor which comprisesr conductive
metal foil films deposited on each other and is connected to
the load conductor and the conductive rod, and a cover member
having flexibility for covering the flexible conductor, the
cover member being fixed to the conductive rod and the load
conductor in a hermetic state, wherein the inside of the cover
member is filled with a gas containing oxygen or nitrogen.

In the invention, the cover member is placed on the

ut
| e

the | oad conductor and the conductive rod, and a

he
in a
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air or nitrogen and an oxide or nitride filmcan be forned on the surface
of the flexible conductor, so that agglutination 20 to the fleXib|e1BFEBZWl
conductor can be prevented. Thus, it is nade possible to hold good
flexibility and elasticity in the flexible conductor, agglutination wear
powder can be prevented from occurring, the inside of the vacuum vessel is
not contam nated wth agglutination wear powder, and the dielectric
strength 25 performance can be mai ntatfed stable. According to the
fourteenth aspect of the present invention, there is provided a sw tchgear
conprising in a vacuun118 FEB 2004 20 vessel formed with an opening, a

power supply conductor, conductive rod for c n o] GOpt act
with the peReductiys 9'0905850??5?1“% ld’oﬁﬁ‘gc?\’gn € dﬁ:ﬁ (r)]:r gpng}t‘% nec’f ed to
the conductive rod, and a cover havi

fl | ty
pl aced on ENPPLYxEPERFRE GH56nihE ggaghgovgggﬁﬁ1$ééggfé h@%ﬂ connectlon
duct t | t h t
onneot | on Pondirs Ui d i ot almihRrsRe B Ars Sovft Menel S ILISE
are connecte% o%aL génglenﬁ?ﬁgzgf%rou qBﬁh&JOVECQ%QH%i&VSn”Sk95ef9*|

filns depo&ﬁ: nmenber. In the
i nventi ﬁaw t%rplcﬁcﬁ EH ;t% 2 dvgfzﬁﬁ'le sﬂr‘”factéeéﬁﬁztﬂé;fih%.ﬁlet&%&@c\!@ér

menber 196X |xe to the connection conductor connected

to the powel fgsgﬁgiﬁlmﬁgfﬁrda%t% ﬁ(:édfieﬁlsmé%&gdwtéh%aﬂ de ofpphesyeguum

vessel and exi bl e con is connected to the | oad conduct or
placed out§ifle ERe f‘i@iﬁlﬂh\ﬁ%ﬁ@k dHe PLERI bhe eReRIctERNDS ho tShmpaiBted he

fl exi bl e conductor itself can’be placed outside the vacuum
motion of the conductive rod can also be followed smoothly. If
agglutination wear powder occurs, the inside of the vacuum
10 vessel is not contaminated with the agglutination wear powder
since the flexible conductor is covered with the cover member;
reliability of the dielectric strength performance can be
 enhanced. A

According to the thirteenth aspect of the present
15 invention, the flexible conductor is covered with the cover
membér, so that depositing of an arc product can be blocked.
The inside of the cover member is filled with a gas containing
air or nitrogen and an oxide or nitride film can be formed on
the -surface of the flexible conductor, so that agglutination
20 to the flexible conductor can be prevented. Thus, it is made
possible to hold good flexibility and elasticity in the flexible
conductor, agglutination wear powder can be prevented from
occurring, the inside of the vacuum vessel is not contaminated
with agglutination wear powder, and the dielectric strength

25 performance can be maintained stable.

According to the fourteenth aspect of the present

invention, there is provided a switchgear comprising in a vacuum



vessel , agglutination can be prevented fromoccurring on the flexible
conductor, and the dielectric strength performance can 20 be stabili zed.
According to the fourteenth aspect of the present invention, the flkkE&R%k
conductor is placed outside the vacuum vessel, so that agglutination can
be prevented fromoccurring in the flexible conductor and the operation
can be stabilized. 25 Since agglutination wear powder can al so be prevented
from occurring, the inside of the vacROm vessel is not contam nated wth
aggl utinati on wear powder, and the dielectric strength 16 FEB 2004 21
performance can be nmade stable. According to the fifteenth aspect of the
present invention, there is provided a sw tchgear conRrisin I n a vacuum
vessel, a pewmeelsdopmed:ovidictay orReTgIHUCE | PRYPEJSPBPL¥ofPRFYS 59T rarl out
of contact with the power supply conductor, a |oad  conducior, and a
conduct i vecapaetie EadhERr omiing Frt3nd it iof SRREBGH YRED ST fPYER i s
pl aced on and fixed to the I oad conductor a%%_tqg conductivq:QPg.IHgthe

i nvent i on, SERELYFRRGIFVRX mBrBRANSFE P FRAUET BRI STV SHEL IR ty

and is shaped like a pipe is, placed on the conductive.r. n e .l oad
conduct or, gﬂﬁéﬁ‘é‘?&& V%%@Euﬁ%gi%ﬁrt E‘ET“Feﬁﬁ'ba‘élgﬁ? %%Lier’f g'tbllgg t&%fl&go o%\ﬂjéf from
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aggl uti stfeng performance becones
PhoOL e, EeSLARRE, L0 LRl LLbeont b ARe Gl LRGP UGSERN 1h 1Y AL 10
state, wherein the connection conductor and a load conductor
placed outside the vacuum vessel are connected by a flexible
conductor comprising conductive metal foil films deposited on
10 each other through the cover member.

In the invention, to place the vacuum vessel in a
hermetic state, the cover member having flexibility is fixed
to the connection conductor connected to the power supply
conductor and the opening in the side of the vacﬁum vessel and

15 +the flexible conductor is connected to the load conductor placed
outside the vacuum vessel through the cover member, so that the
flexible conductor itself can be placed outside the vacuum
vessel, agglutination can be prevented. from occurring on the
flexible conductor, and the dielectric strength performance can

20 be stabilized.

According to the fourteenth aspect of the present
inventior:x, the flexible conductor is placed outside the vacuum
vessel, so that agglutination can be prevented from occurring
in the flexible conductor and the operation can be stabilized.

25 Since agglutination wear powder can also be prevented from

occurring, the inside of the vacuum vessel is not contaminated

with agglutination wear powder, and the dielectric strength



of the conductive rod for
foll owed snoothly. Further, the nenbers do not cone 20 in contact

ot her, thus agglutination does not occur
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conductive material. In the invention, using the bellows, notion of the
conductive rod comng in and out of contact with the power supply

conduct or penfbemépteoned baooeHey siaPLe -i nt er nal
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how, t -
gﬁvﬁ%ﬁg‘cﬂ%i%&tg}%&&&%”ﬁ’g to

the 15 invention; FIG 2 is a plane view of the flexi blcilhgig%]gucg qroascpovm
a

in FIGY 1;
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conductor, and a conductive member which has flexibility and
is shaped like a pipé and is placed on and fixed to the load
conductor and the conductive rod.

In the invention, the conductive member which has
flexibility and elasticity and is shaped like a pipe is placed
on the conductive rod and the load conductor, whereby
agglutination itself and agglutination wear powder from
occurring and the inside of the vacuum vessel is not
contaminated with agglutination wear powder; the dielectric
strength performance becomes stable.

According to the fifteenth aspect of the present
invention, using the flexible conductive member, the operation
of the conductive rod for making and bréaking the main circuit
can also be followed smoothly. Further, the members do not cone
in dontact with each other, thus agglutination does not occur
and the fear of contaminating the inside of the vacuum vessel
with agglutination wear powder is eliminated, thus the
dielectric strength pérformance can be made stable.

According to the sixteenth aspect of the present
invention, the cover member is a bellows.

According to the seventeenth aspect of the present of

the present invention, the conductive member is a bellows formed

maki ng and breaking the main circuit can,al
o Q88

and the fear of contam nating the
t he vacuum vessel wth agglutination wear powder is elimnated,
dielectric strength performance can be made stable. According to
the sixteenth aspect of the present 25 invention, the cover nenber is a
bell ows. According to the seventeenth Zkpect of the present of
t he conductive nenber is a bellows forned 18 FEB 2004 22 of a

t he present

hernmeticity 5 is held.
apRefEt idh t YPes AF&SE™¥nd the



fl exi bl e conductor of a second enbodi ment according to the 20 inventi

FIG 4 is

a side view to show the configuration of a flexible conduct

a third enbodi nent according to the invention; FIG 5 is a plane vi el
the flexible conductor shown 25 in FIG 4; FIG 6 is a side view to show
the configuration of a 18 FEB 2004 23 fl exi ble conductor of a fourth
enbodi nent according to the invention; FIG 7 is a side view to show the

configuration of a
the 5 invention;
in FIG 7;

conduct or

configuration ofIm thg f#l‘éﬁ'ﬁ}@fbon‘dﬁéf‘@r t&’ie alﬁe

FIG 9 is a side viewto show the configuration of a flexi

on;

depeR o

fl exi bl e conductorzof a fifth enbodi ment according to
FIG 8 is a plane view of the flexible conductor shown

bl e

of a sixth enbodi ment according to the 10 invention; FIG 10 is
a side viesfta sbodncheveonditguiali on of a erxibIe conductor of a seventh
enbodi nent according to the invention; tf a side VIEMI%€ EEOMIthe

Yt h B e

to the invention; FIG 12 is a side view to show the configuration of
fl exible cond
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conductor can be followed smoothly while internal hermeticity

is held.

According to the sixteenth aspect and the seventeenth
aspect of the present invention, using the bellows, internal
herﬁeticity is held and the operation of the conductive rod
coming in and out of contact with the generating line and load

electrodes can also be followed smoothly.

BRIEF DESCRIPTION OF THE DRAWINGS .

FIG. 1 is a side view to show the configuration of a
flexible conductor of a first embodiment according to the
invention;

FIG. 2 is a plane view of the flexible conductor shown
in FIG. 1;

FIG. 3 is a side view to show the configuration of a
flexible conductor of a second embodiment according to the
inventiqd;

FIG. 4 is a side view to show the configuration of a
flexible conductor of a third embodiment according to the
invention;

FIG. 5 is a plane view of the flexible conductor shown
in FIG. 4;

FIG. 6 is a side view to show the configuration of a

€or di ng

a



20 FIG 13 is a side viewto show the configuration of a flexible

conduct or

of a tenth enbodi nent according to the invention;, _ FIG 14 is a
side view to show the configuration of a flexible conductor of an elﬁv tﬁm‘
15l

enbodi nent according to the 25 invention; FIG 15 is a plane view of

fl exi bl e conductor shown in FIG 14; 18 FEB 2004 24 FIG 16 is a side view
to show the configuration of a flexible conductor of a twelfth enbodi nent

according to the invention; FIG 17 iz3a side viewto show the
configuration of a 5 flexible conductor of a thirteenth enbodi nment
according to the invention; FIG 18 is a plane view of the flexible

conduct or

showmn in FIG 17; FIG 19 is a side view to show t he

confi gur atifresibbe d6ndbexbbl efcandusirah afmisod Do £ eatdosdbogli henthe
according to the invention; FIG 20 is a plane view of the flexible

conduct or

siroventieon FIG 19 FIG 21 is a sectional side viewto show the
15 configuration of the nmain part of a sw tchgear;

side view to show tBES cohfigur atiiden vifew e mhiow pduet cohfiberawiioohgdan,;
FIG 23 is a side view of a flexible conductor in a related art.

10

15

20

25

flexible conductor of a fifth embodiment according to the
invention;

FIG. 8 is a plane view of the flexible conductor shown
in FIG. 7;

FIG. 9 is a side view to show the configurafion of a
flexible conductor of a sixth embodiment according to the
invéntion;

FIG. 10 is a side view to show the configuration of a

flexible conductor of a seventh embodiment according to the

invention;

FIG. 11 is a side view to show the confiéuration cf a
flexible conductor of an eightﬁ embodiment according to the
invention;

FIG. 12 is a side view to show the configuration of a
flexiblg conductor of a ninth embodiment according to the
invention;

FIG. 13 is a side view to show the configuration of a
flexible conductor of a tenth embodiment according teo the
invention; |

FI1G. 14 is a side view to show the configuration of a
flexible conductor of an eleventh embodiment according to the
invention;

FIG. 15 is a plane view of the flexible conductor shown

in FIG. 14;

FIG 22 is a sectional



20 FIG 24 is a schematic sectional side viewto showthe nmain
configuration of a switchgear according to a fifteenth enbodi nent of the
invention; FIG 25 is a schematic sectional side viewto show the ma‘;gq 004
configuration of a switchgear according to a sixteenth 25 enbodine

the invention; FIG 26 is a schematic sectional side viewto show the nmain
configuration of a switchgear according to a seventeenth 18 FEB 2006 25
enbodi ment of the invention; FIG 27 igsga schematic sectional side viewto
show the main configuration of a switchgear according to a eighteenth
enbodi mrent of the invention; 5 FIG 28 is a schematic sectional side view
to show the main configuration of a switchgear according to a nineteenth
enbodi nent of the FAGenibohs F1s3deyijeyw dosshemathe cenfiomdtienleofiew to
show the nmin configuration of a switchgear according to a twentieth 10

enbodi ment fbexiRée| REBALICERT PLGa 3yelSth sothaddimen s @adandingitde thew to
show the main configuration of a switchgear in another related art; and
FIG 31 i s'BVeBR&ABYi c sectional side viewto show the nmain configuration
of a switchgear in_another related art. 15 EMBODI MENTSB Referring now to
t he acconmpanyi ng dfFafi nyé, 1% fersddg ¥ieshbanspeef Bhe cerrbbmiratins of & he
i nvention. First_ enbodinent: ) )
5 flexible conductor of a thirteenth embodiment according to the
invention;
FIG. 18 is a plane view of the flexible conductor shown
in FIG. 17;
FIG. 19 is a side view to show the configuration of a
10 flexible conductor of a fourteenth embodiment according to the
invention;
FIG. 20 is a plane view of the flexible conductor shown
“in FIG. 19
FIG. 21 1is a sectional side view to show the
15 configuration of the main part of a switchgear;
FIG. 22 1is a sectional side view to show the

configuration of the main part of the switchgear;

FIG. 23 is a side viewof a flexible conductor in a related

art.

20 FIG. 24 is a schematic sectional side view to show the
maiﬁ configuration of a switchgear according to a fifteenth
embodiment of the invention;

FIG. 25 is a schematic sectional side view to show the
main configuration of a switchgear according to a sixteenth

25 embodiment of the invention;

FIG. 26 is a schematic sectional side view to show the

main configuration of a switchgear according to a seventeenth



20 FIGS. 1 and 2 are a side view and a plane viewto show the
configuration of a flexible conductor of a first enbodi nent accordlne

the invention respectively. In the figures, a flexible conductor 118 FEB 2004
conprises a flexible part la conprising an alternating pattern of a
plurality of conductor netal |ayers 25 10a, 10a... and a plurality of

aggl utination prevention |ayers 10b, 10b... deposited in a thickness
direction and fix parts |1b and | b pla&®d on both sides of the flexible
part la. The 18 FEB 2606 26 fix parts |b and | b are tightened to a fixed
conductor 24 and a noving conductor 25 each by two fixing bolts 27 and 27
via a press plate 26 covering the full length. For exanple, copper foi
havi ng a temkddierenbiofibye 1mvapbipntis used as the conductor metal |ayers
10a, 10a... and foil nmade of material hard to cause aggl uti nation
acconpanying sl | oﬁ'H@; 2ont&ct SRIeMatAS setdmme! §td 6 ?‘élt‘?réﬁ‘tgl’" Er‘eof t he

conduct or net al ers 10a, 10a..., such as carbon sheets or aln

foil havi Atp¥D tCFﬂ xagron i SOUfRNIR2E SGrosging &8 Phﬁlaégﬁﬁf‘ at i on
prevention | ayers 10b 10b. ., The _flexible part |la conprises a

pr edet er ni SRRPIRITERY ©F %%@p%?v$%F+°“fllnE dep05|ted in the thickness
direction with a carbon sheet stalnle f0|I ced th r ebet FI G
1 shomé t he condd%V%Tg%%fﬁlal Yoa s aﬁag Fhe* %99 ut?ﬁ%f?gn 15

t | a 10b. t t d
P g A ORI TAT RS 1 S RS g R 3" findgRaALhPC %P |
a Statel'hﬁ%béimé?@ Prghglfﬁﬁgntf ﬁntlnate contact with each other. The

deposition range o Pe agglutirnatron’ prevention
FIG. 29 is a schematic secticnal side view to show the

main configuration of a switchgear according to a twentieth
10 embodiment of the invention;
FIG. 30 is a schematic sectional side view to show the
main configuration of a switchgear in another related art; and
FIG. 31 is a schematic sectional side view to show the
main configuration of a switchgear in another related art.

15
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTSB

Referring now to the accompanying drawings, there are
- shown preferred embodiments of the invention.
First embodiment:

20 FIGS. 1 and 2 are a side view and a plane view to show _
the configuration of a flexible conductor of a first embodiment
according to the invention respectively. In the figures, a
flexible conductor 1 comprises a flexible part la comprising
an alternating pattern of a plurality of conductor metal layers

25 10a, 10a... and a plurality of agglutination prevention layers
10b, 10b... deposited in a thickness direction and fix parts

1b and 1b placed on both sides of the flexible part la. The



20 | ayers 10b, 10b... covers roughly the full length of the condu é?EBZWL

netal |ayers 10a, 10a... as hatched in FIG 2 with a margin of a
predeterm ned |l ength on both sides in a length direction. The fix parts |Ib
are formed by depositing the conductor nmetal l|layers 10a, 10a... directly

on each other in 25 non-deposition portions of the agglutination prevention
| ayers 10b, 10b... The press plate 26 is a flat plate of a size capable

of covering all area of the fix part 1% The press plate 26, | B FEB 2004
27 which is tightened by the fixing bolts 27 and 27, uniformy presses the
corresponding fix part | b sandw ched between the press part 26 and the

fi xed conductor 24 or the noving conductor

C ) 25. It al so eventsighe ar bon
sheets or §i%i RpEES 1biand ¥paRedighdengs GO fat ¥R pravition 4 ?&ﬂg 10b,
10b... from shifting in the flexible part la. FIG sh th nduct or
metal | ayePsM@Bang1ggrductpy 23,@8<h R¥nhee {59 t‘f%?]r_“é? %eﬁfb‘giﬁgﬁan t he
fix part Ib as if ap re placed therebetween,  but the conductor netal
| ayers 10 EOHFeféaPi?%ﬁr %EFSU%ﬁPngtF§ﬁgF qﬁn &9 mat e contact with each

oLl 25, 1Y 21, BSRCHARSUPoLEED- B, eess ey 0 Olkbd Do hast

conductor 24 or th "~ decr eas resi st ance.

The i, pagha LB a0d,Lbsale pealed aleabohe e 2OGIdrE {dhtaned stale by

the fixing er eny e conductor netal’ I'ayers 10a, 10a

e’ decr eas BT ER G  E  Ee r  e  ane

down in the;Higur 8otthbe £8PLE1vE O d R ddered rCERANCE mAder 1 A8 of the
conductor metal layers 10a, 10a..., such as carbon sheets or
stainless foil having a thickness of about 50-100 um, is used
10 as the agglutination prevention layers 10b, 10b... The
flexible part la comprises a predetermined number of copper foil
films deposited in the thickness direction with a carbon sheet
or stainless foil placed therebetween. FIG. 1 shows the
conductor metal layers 10a, 10a... and the aggluti-nation
15 prevention layers 10b, 10b... in such a manner that they are
deposited as if a gap were placed therebetween; in fact, however,
they aredeposited in a state in which theyareplaced inintimate

contact with each other. |
The deposition range of the agglutination prevention
20 layers 10b, 10b... covers roughly the full length of the
conductor metal layers 10a, 10a... as hatched in FIG. 2 with
a margin-of a predetermined length on both sides in a length
direction. The fix parts 1b are formed by depositing the
conductor metal layers 10a, 10a... directly on each other in
25 non-deposition portions of the agglutination prevention layers

10b, 10b... The press plate 26 is a flatplate of a size capable

of covering all area of the fix part 1lb. The press plate 26,



20 flexible conductor 1 as described above can allow the displacenent of

t he novi ng conductor 25 because of deformation of the flexible papB;ﬁgng
whi l e nmai ntai ning the conduction state between the fixed conducto and
t he nmovi ng conductor 25. When such deformation occurs, the deposited

| ayers making up 25 the flexible part la come in sliding contact with each
other. However, the flexible part |la conprises an alternating pattern of
t he conductor netal layers 10a, 10a ..27and the agglutination 18 FEB 2004
28 prevention |ayers 10b, 10b... deposited on each other as described
above, and the sliding contact occurs on the interface between the
conductor netal |ayer 10a and the agglutination prevention |ayer 10b; the
fear of theheemdyst ajigitlctled ayerthed flila ndlsolts Whiangd i3V s|umdi fpreignt act

wi th each other and being agglutinated is avoided, thus |oss of
fl exibilitpriessesuppecssedesfonaengh€izapboh thesandviched ipetyednithe
form ng each agglutination prevention |layer 10b is a material hard to
cause 10 preisfsf psrbr2& aadtiton fiked ¢dmdeochpe24f of | thHeomavaggezeideatritict or
metal layer 10a, there is not a fear of occurrence of agglutination
bet ween t h@Sconductakserepaevenyer thea, caxken . shadtst RE ipliasa j ot 1
prevention |ayer 10b, 10b... Therefore, when the flexible conductor 1
shown ih t fermese ithei aggdptinationf preventheni hBNerFsitBedt I a- vEXMIM it
can also hold essential flexibility over a long termand can reliably.
al | ow di spishd&amg iox thige fdeiR < RRfkct!d- 25 relative to the fixed
conductor 24'. The fix ﬁarts | b _and | b on both s'gss of H%% f&séibl%ijart
la are fornmed by bFiffgi hgSRPHES ﬁﬁdﬁePﬁchﬁE’FdT‘eFay A (07Tl
such a manner that they are deposited in the fix part 1b as if‘
a gap were placed therebetween, but the conductor metal layers
10 10a, 10a... arebrought strongly into intimate contact with each
other as they are sandwiched between the press part 26 and the
fixed conductor 24 or the moving conductor 25, decreasing
contact resistance. The fix parts 1b and 1b are heated at about
500°C in a tightened state by the fixing belts 27 and 27, whereby
15 the conductor metal layers 10a, 10a... are diffused and joined
on the contact face and contact resistance can be decreased
furthermore.
When the moving conductor 25 is displaced up and down
| in the figure with respect to the fixed conductor 24, the
20 flexible conductor 1 as described above can allow the
displacement of the moving conductor 25 because of deformation
of the flexible part la while maintaining the conduction state
between the fixed conductor 24 and the moving conductor 25.
When such deformation occurs, the deposited layers making up
25 the flexible part la come in sliding contact with each other.

However, the flexible part la comprises an alternating pattern

of the conductor metal layers 10a, 10a... and the agglutination



20 10a. ..

connect ed,
decr eased,

and t helesagglhad alacven andetkeatsilddingyeen @bt otghrs o dhepa RS

into intimte contact with each other w thout placing the
aggl utination prevention |ayers 10b, 10b... each therebetween for

decreasi ng contact resistance. Thus, as shown in the figure, in t h& Foi 2004
state in which the fixed conductor 24 and the noving conductor 25 are

the specific 25 resistance of the whole flexible conductor

1is

good electric conductivity can be provided, and the heating

val ue acconpanyi ng the passage of an 28ectric current can be reduced. 18
FEB 2004 29 This can be acconplished nore effectively by diffusing and
joining the conductor netal |ayers 10a, 10a... as described above. The
configuration of the flexible conductor 1 for 5 |linearly connecting t
fi xed condpotesrerdd candldpersoliOhy coltduct odepsshisdbasn ¢rchr chbérwiat
reference to FIGS. 1 and 2. However, the conductor netal |ayers 10a,

a state in which they are previously bent for formng the 10 flexible
la for usebedwemmddte Wandustd T i draver a3 Bnchet i @S dondiRt Rn 24
and the noving el ectrode 6 as the noving conductor 25 in the swtchgear
shown in FRGSVentigsd lzayerTdiob; fheofgppl PEsthe ERRIPGFPHVPPLR kAN
Second enbodinment: FIG 3 is a side view to show the configuratiqn of a

flexibl® cdf@uctBr-of PBRDAD shbAUNFFAN B OMAERERIE™ T AVEMSTE A
flexible conductor 1, |ike that shown HﬂaFlGléés (g¥nngses a .flexib.

| a conpri s DatEhatihg PRI%Eh
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us Texibility if
suppressed.

Since the carbon sheet or stainless foil forming each
agglutination prevention layer 10b is a material hard to cause
adiffusion reaction with the copper foil forming each conductor
metal layer 10a, there is not a fear of occurrence of
agglutination between the conductor metal layer 10a, 10a... and
the agglutination prevention layer 10b, 10b.. . Therefore,
when the flexible conductor 1 shown in the description of the
first embodiment is used in a vacuum, it can also hold essential
flexibility over a long termand can reliably allowdisplacement
of the moving cenductor 25 relative to the fixed conductor 24,

The fix parts 1b and 1b on both sides of the flexible

part la are formed by bringing the conductor metal layers 10a,

10a... into intimate contact with each other without placing
the agglutination prevention layers 10b, 10b... each
therebetween for decreasing contact resistal_'lce. Thus, as

shown in the figure, in the use state in which the fixed conductor
24 and the moving conductor 25 are connected, the specific
resistance of the whole flexible conductor 1 is decreased, good
electric conductivity can be provided, and the heating value

accompanying the passage of an electric current can be reduced.

he

10a

2ed in

part

nts.

part



of conductor netal |layers 10a, 10a... and agglutination .20 prevention

| ayers 10b, 10b... deposited and fix parts Ib and |b placed on bOLﬂhggpﬂmh
of the flexible part la where only the conductor netal |ayers 10a, :
are deposited. The enmbodi nent is characterized by the connection form of
the fix parts Ib and I b and a fixed conductor 24 and a noving 25 conductor
25. As shown in FIG 3, they are connected by butting the fix parts |b and
| b agai nst the end faces of the fixed 2%onductor 24 and the noving
conductor 25 and beam wel ding the 18 FEB 2004 30 butt parts. According to
the configuration, a strong joint state I's provided between the fixed

conductor 24 and the noving conductor nd the fix parts Ib _and | b and
contact reBiit apee bgt aFﬁ@"iPéllﬁﬂ‘eﬁ*aWeczﬁf Hergbasky. dBEEHﬁéBgofmﬁleau ng
at the 5 beamwelding tinme, the conductor netal ers 10a, f.orm ng
the fix pa&?%ﬂ%%ﬁeﬁﬁ?l%P%?%CH?¥fﬂ§Eﬂla%ﬂY?BFneaaani Bheir 35¢ ﬁ?&EﬁbEd

resi stance can al so be decreased; the specific resistance of the whole
flexible cRNRtor 1 is decreased, good electric conductivity can be

i ded, d the heati | 10 i t f
EL?Y'enS caﬁ”be e oy S E S sl B o IR L R BT P R Ol O (BegTL ©
d t h th fig i f fl duct f
i d BodGinas ySeéaﬁévﬁﬁbnﬁo%?%e'ﬁﬁéﬁi%%’%ﬂgysésgc??veawCﬁﬂﬁéxf’ép% :
conduct or aluctor *f;fhgug%%h d'egsraﬁsdfLfénbksfgpggggteg gr&hown iy FI GS.

1 and 2, conprlses I"exi a conprising an ernating pattern of

a prural |ty oA Afn {Eééad&.?efcgi S,Pégﬁ ﬂ-Qgers 1889 208l urakiby £pk
gg utlnatlon preventlon ayers Tob, lob...
agglutination prevention layer 10b, 10b... can be deposited in
a state in which they are previously bent for forming the

10 flexible part la for use to connect the load conductor 11 as
the fixed conductor 24 and the moving electrode 6 as the moving
conductor 25 in the switchgear shown in FIGS. 21 and 22. This
also applies to the following embodiments.

Second embodiment:

15 FIG. 3 is a side view to show the configuration of a
flexible conductor of a second embodiment according to the
invention. A flexible conductor 1, like that shown in FIG. 1,
comprises a flexible part la comprising en alternating pattern
of conductor metal layers 10a, 10a... and agglutination

20 prevention layers 10b, 10b... deposited and fix parts 1lb and
1b placed on both sides of the flexible part la where only the
conductor metal layers 10a, 10a... are deposited.

The embodiment is characterized by the connection form
of the fix parts 1b and 1b and a fixed conductor 24 and a moving

25 conductor 25. As shown in FIG. 3, they are connected by butting

the fix parts 1b and 1b against the end faces of the fixed

conductor 24 and the moving conductor 25 and beam-welding the



deposi ted
bot h si des
ti ght ened
fixing bol
exanple, c
conduct or

bet ween th

those shown in FIGS. 1 and 2, for exanple, an application agent provided

by m xi ng

particle

applied on
nmetal |aye
whi ch the
direction,
netal |aye
prevention
conductsor

pr edet er m
acconplish

application agen

fix parts
conduct or
detail ed

10

in a thickness direction and fix parts Ib and | b placed 20 on

of the flexible part la. The fix parts Ib and |b are strongly

to a fixed conductor 24 and a noving conductor 25 each by {§viEB 2004
ts 27 and 27 via a press plate 26 covering the full |ength.
opper foil having a thickness of about 25 100 pmis used as the
netal |ayers 10a, 10a... like those shown in FIGS. 1 and 2.
However, as the agglutination prevent3®n |ayers lob, lob... each placed

e conductor | B FEB 2004 31 netal |ayers 10a and 10a, unlike

KRBRoPar Cor hUGPTALE8 hP\ A0 OISR Bt B ool Siag JHas.
pEaftes s T tac e RER R soohr hebdpochl Al b e (AN
e R LN R R S L R S
%, o0 By Bap 5k oaN B BRERR0R | “BRER Pl o1 eBtng AP "

ne sides 1n alength direc

edrhy n?r\iﬁ&%%dpéﬁﬁé i180ad@ 118 r8RAlA fGAldDanE HHIh S ahliecheir
to each of the conductor netal |ayers 10a, 10a ...

dbnapdtlbrasesthhxed ¢ont ha fd Xxed casduehsed?4 g tdpeedirtfbiang

25 in a simlar manner to that in the first enbodi nrent and a

resistance of the whole flexible conductor 1 is decreased, good
electric conductivity can be provided, and the heating value
accompanying the passage of an electric current can be reduced..
Third embodiment:

FIGS. 4 and 5 are a side view and a plane view to show

the configuration of a flexible conductor of a third embodiment

15
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25

according to the invention respectively. A flexible conductor
1 in the figures, like the flexible conductor 1 shown in FIGS.
1 and 2, comprises a flexible part la comprising an alternating
pattern of a plurality of conductor metal layers 10a, 10a...
and a plurality of agglutination prevenfion 1ay¢rs 10b, 10b...
deposited in a thickness direction and fix parts 1b and 1b placed
on both sides of the flexible part la. The fix parts 1b and
lb are strongly tightened to a fixed conductor 24 and a moving
conductoz-' 25 each by two fixing bolts 27 and 27 via a press plate
26 covering the full length.

For example, copper foil having a thickness of about
100 um is used as the conductor metal layers 10a, 10a... like
those shown in FIGS. 1 and 2. However, as the agglutination

prevention layers 10b, 10b. .. each placed between the conductor

| 10 . ] I i & [ f
Bgéﬁl éﬂlﬁg.%éﬁ'h?n]ﬁgfg{l%, EQS Ahdiithethdth §a¥ér¥“ 16a,@ IR 9in of a

lon. This is easily



description is not given. 20 The fl exi ble conductor | as described above
al l ows displacenent of the noving conductor 25 relative to the fixed FEB 2004
conductor 24 because of deformation of the flexible part la. At this tine,
each of the conductor netal layers 10a, 10a... cones in sliding contact

wi th the agglutination prevention 25 |ayers 10b, 10b... deposited on both
sides of the conductor netal l|ayer 10a and there is little fear of the
conductor netal layers 10a, 10a... c@ung in sliding contact with each

ot her 18 FEB 2004 32 and being aggl utinated accordingly, thus |oss of
flexibility 1is suppressed and displacenment of the noving conductor 25
relative to the fixed conductor 24 can be allowed reliably. The fix parts

| b and | b rastddotlaysirdedOafandiel fd exinilike Shpaet shawaren fEGid 1bgndrZ ngi ng
the conductor netal layers 10a, 10a... into intimte contact w th each

ot her wit Ittt ephapileg at prddgiafticrasgentppevehnded Py BYEL5I1DROII/HLS. each
t her ebet ween for decreasing contact resistance. Thus, as shown in the
figure, ipdwiemise stidtiesdm niHimide her ¥umiaeh c gidtict orav1in@42 apRIr Fhel fovi ng
conductor 25 are connected, the specific resistance of the whole f|exible
conduct or dii ametrryaasputydott0 dicin 2 tohikRRE i 131 2P be $FOVi dbl, and
t he heating val ue acconpanyi ng theﬁgﬁssage of an ele%lric current _can be

reducefl. apFliehere GRBCFATE Sfelokdr £26FFct ISFRRF DY Heaf PRY PHeHS

nei ghbor hoods of the fix parts |b_and | h and diffuysing an | ol nin he
conduct or GRIGHCL dRetabalayess .lgﬁoufl?)ﬁ'enb@(ﬁﬁdne < g?—‘?réju%é?% "éeg?%le Vi ew

to showt ea);:eornsf Ilg‘:buar,atIIC)Oan. .O.f t% which the application agent is applied

are deposited in the thickness direction, whereby the inorganic
powder is placed between the conductor metal layers 10a and 10a.

10 The deposition range of the agglutination prevention
layers 10b, 10b... covers roughly the full length of the
conductor metal layers 10#, 10a... as hatched in FIG. 5 with
a margin of a predetemine_ad length on both sides in a length
direction. This is easily accomplished by uniférmly setting

15 the application range of the application agent to each of the
conductor metal layers 10a, 10a. The fix parts 1lb and 1b are
fixed to the fixed conductor 24 and the moving conductor 25 in
a similar manner to that in the first ernbodiment and a detailed
description is not given.

20 The flexible conductor 1 as described above allows
displacement of the moving conductor 25 relative to the fixed
conductor 24 because of deformation of the flexible part la.
At this time, each of the conductor metal layers 10a, 10a...
comes in sliding contact with the agglutination prevention

25 layers 10b, 10b... deposited on both sides of the conductor
metal layer 10a and there is little fear of the conductor metal

layers 10a, 10a... coming in sliding contact with each other



fl exi bl e conductor of a fourth enbodi nent according to the 20 invention. A
fl exi ble conductor | in the figure has a similar configuration to 1§ 200
the flexible conductor of the third enbodinent, and fix parts |[b and | b
and a fixed conductor 24 and a noving conductor 25 are connected by
beamwel ding their butt parts as in the second enbodinent. 25 Fifth
enbodinent: FIGS. 7 and 8 are a side view and a plane view to show the
configuration of a flexible conductor 3 a fifth enbodinment 1 8 FEB 2004 33
according to the invention respectively. A flexible conductor 1 in the
figures, like the flexible conductor 1 shown in FIGS. 1 and 2, conprises a
flexible part la conprising an alternating pattern of a plurality of
conduct or metabeliageagglOainatad. acgoadindlyl ukhustiods %égﬁlﬁ##k&ﬁkﬁv
prevention |ayers 10b, 10b... deposited in a thickness direction and fix
parts | b and Isvprressed candoth splaesmentt IR f ki BP¥1pdr cqngduchar 4%
parts Ib and |b are strongly tightened to a fixed conductor 24-and a

moving comedetdve2soeddie By Xafb FINKUFBoIASs BN AR DRANYE FPrE Pl ate
om 13 used S tNeTBENAASIBRE RELIY 37 OToROtH08: A5 PELE ARt LA (n
O ooz, furereo 2o e, a0l UL L0old o0 BLEVGILL QB YL Ser O, 100
shom |1 FLGS L andoZ. sdaulll Ko, h2aey SIOUCh ISP . oot S ot 1
I(JSN?? gf TR alag(a)_:;l1.;[tr}.enatC;i.OonrfI uczgroervé@ﬁ:%nl ayglLgri0asofa. -3op SUCh @5l ckel
therebetween for decreasing contact resistance. Thus, as
shown in the figure, in the use state in which the fixed conductor
10 24 and the moving conductor 25 are connected, the specific
resistance of the whole flexible conductor 1 is decreased, good
electric conductivity can be provided, and the heating value
accompanying the passage of an electric current can be reduced.
This can be accomplished more effectively by heating the
15 neic_jhborhoods of the fix part;_s 1b and 1lb and diffusing and
joining the conductor metal layers 10a, 1Qa...
Fourth embodiment:
 FIG. 6 is a side view to show fhe configuration of a
flexible conductor of a fourth embodiment according to the
20 invention. A flexible conductor 1 in the figure has a similar
configuration to that of the flexible conductor of the third
errlbodimer:lt, and fix parts 1b and 1b and a fixed conductor 24
and a moving conductor 25 are connected by beam-welding their
butt parts as in the second embodiment.
25 Fifth embodiment:

FIGS. 7 and 8 are a side view and a plane view to show

the configuration of a flexible conductor of a fifth embodiment



chromum (Cr) , is forned on one face of each of the conductor 20 netal
| ayers 10a, 10a... in a thickness of about 1-10 m and the conductor yﬁﬂg%

| ayers 10a, 10a... each on which the film is fornmed are deposited ih 004
t hi ckness direction, whereby the plating filmis placed between the

conduct or
prevention
conduct or

metal layers 10a and 10a. FIG 7 shows the agglutination

| ayers 10b, 25 10b... each nade of the plating filmand the

netal |ayers 10a, 10a... imM3>such a manner that they are
deposited as if a gap were placed therebetween; in fact, however, they are

10 FEB 2004 34 deposited in a state in which they are placed in contact

with each

| ayers 10back@lrdingcoueits: tovghltiohheedpettiealy h o filbaiblecepniineierr net al

ot her. The deposition range of the agglutination prevention

| ayers 10a, 10a... as hatched in FIG 8 with a margin of a predeterm ned

| ength on hoih tSheefigures | drigtehthei fhexibhe M®ndugtordsishpwactdrpléShed by

uniformy setting the form ng range of the plating filmon each of the

conduct or

given. The flexi bl e conductor

t he movd ng

Inend|2) apersises, a exiblfhparitxl pAacmpiis igmarr efertatdatd to 10
the fixed conductor 24 and the noving conductor 25 in a sim]lar
that in theaftitestn @ddat bilbaadasydefeseadasion metal| davergst?2ptiW is not
1 as described above allows displacenment of

apchd et wralisty @fappgdutdnpféon Regventielr dqyast 158 pkRuse of

deformation of the flexible part 1a. At this tije, eachlgL t he. conduct or
- ' rddh

metal | ayefePeFa terhin 3 thigkpess difaqhiing 2pAEact PAF

prevention

10

1b are strongly tightened to a fixed conductor 24-and a moving
conductor 25 each by two fixing bolts 27 and 27 via a press plate
26 covering the full length.

Copper foil having a thickness of about 100 pm is used

as the conductor metal layers 10a, 10a... like those shown in

 FIGS. 1 and 2. Howe\fer, as the agglutination prevention layers

15

20

25

10b, 10b... each placed between the conductor metal layers 10a
and 10a, unlike those shown in FIGS. 1 and 2 and unlike those
shown in FIGS. 4 and 5, a plating filmmade of metal for producing
a stabler oxide as compared with copper used as material of the
conductor metal layers 10a, 10a..., such as nickel (Ni) or
chromium {Cr), is formed on one face of each of the conductor
metal layers 10a, 10a... in a thickness of about 1-10 pum and
the conductor metal layers 10a, 10a... each on which the film
is formed are deposited in the thickness direction, whereby the
plating film is placed between the conductor metal layers 10a
and 10a. FIG. 7 shows the agglutination prevention layers 10b,
10b... each made of the plating film and the conductor metal
layers 10a, 10a... in such a manner that they are deposited as

if a gap were placed therebetween; in fact, however, they are

manner to

F9ETi on
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10a and there is little fear of the conductor netal |ayers 10a, 20 10a...
comng in sliding contact with each other and being agglutinated
accordingly; if the flexible conductor 1 is used under vacuum Iggﬁégf
flexibility caused by the agglutination is suppressed and displa ﬂmﬁf
t he novi ng conductor 25 relative to the fixed conductor 24 can be all owed
reliably. 25 Since the agglutination prevention |ayers 10b, 10b... are
plating filnms formed of metal for prodifting a stable oxide, such as nickel
(Ni) or chromum (Cr) , as described above, the 1 8 FEB 2004 35 degree to
which the oxide filns formed on the surfaces are renoved as the

aggl utination prevention |ayers 10b, 10b... conme in sliding contact with
t he conducieposreted imyerssateninighich. they analplagerigt siadtagieid ths
little fear of agglutination 5 occurring between the conductor netal |ayers
10a, 10a..eacmdothéwe. aggl utination prevention |ayers 10b, 10b... as they
cone in sliding contact wwth each other, and to _use the flexible

conductor 1 under The AfROEsEWI izAngGe ©F Hhg ALY tEe FiapaPreyentign
mai nt ai ned, over a_long term 10, The fiXx rts, I|b and.lh on hoth_sides of
t he flexiﬂﬂyéﬁérﬂppa_éﬁ?ftwnﬁﬂvﬁﬁstQﬁﬁﬁ%¥t?%ﬁc%ﬁﬁ&cﬁﬁDQéha?fl & s
o B o e B P St e L N O e b
dect a5 % SRR 4 SR o Farkt IR B 2 5 et 050
comect oo aLIEEREFL s S SISG, bl EhEMIS haRIuGiann) | o
val ue the forming range of the plating film on each of the conductor
metal layers 10a, 10a... The fix parts lb and 1b are fixed to

10 the fixed conductor 24 and the moving conductor 25 in a similar
manner to that in the first and third embodiments and a detailed
description is not given.

The flexible conductor 1 as described above allows
displacement of the moving conductor 25 relativé to the fixed

15 conductor 24 because of deformation of the flexible part la.
At this time, each of the conductor metal layers 10a, 1l0a...
comes in sliding contact with the agglutination prevention
layer 10b, 10b... facing one side of ther conductor metal layer

| 10a and there is little fear of the conductor metal layers 10a,

20 10a... coming in sliding contact with each other and being
agglutinated accordingly; if the flexible conductor 1 is used
under vac:.uum, loss of flexibility caused by the agglutination
is suppressed and displacement of the moving conductor 25
relative to the fixed conductor 24 can be allowed reliably.

25 Since the agglutination prevention layers 10b, 10b...

are plating £films formed of metal for producing a stable oxide,

such as nickel (Ni) or chromium (Cr), as described above, the



acconpanyi ng the passage of an electric current can be reduced. 20 This can
be acconplished nore effectively by heating the neighborhoods of the fix
parts Ib and Ib and diffusing and joining the conductor netal |aygrFgp 20,
10a... Sixth enbodinment: FIG 9 is a side viewto show the configuration of
a 25 flexible conductor of a sixth. enbodi nent according to the

I nvention. A flexible conductor 1 in the figure has a simlar

configuration to that of the flexible zonductor of the fifth 18 FEB M)4 36
enbodi nent, and fix parts Ib and Ib and a fixed conductor 24 and a novi ng
conductor 25 are connected by beamwel ding their butt parts as in the
second and fourth enbodi nents. Seventh enbodinent: 5 FIG 10 is a side view
to show t htegoadi gor ahieh ahea oxfildexifhillensc afwitrodadr omf the sevehaeenbudi ment
according to the invention. A flexible conductor 1 in the figure conprises
a flexibleemaved laz themggliutg ratplar pkevensicodraiet ol ChetHb. | ageme 10a,
10a... deposited in a thickness direction and fix 10 parts Ib and | b placed
on both siires ldfditrtge chindict! wiphrthe sondpetar pepatt sayeraddabhlipe - -
tightened to a fixed conductor 24 and a noving conductor 25 each by a
fixing boI%SZﬁmalh.ex?h%%%f°§$at§h?69cb%el%ﬁﬁlﬁhgeﬁﬁlPflEﬁgﬁHtlEQEHOBf t he
conductor netal |ayers 10a, 10a. 15 conprlses a plurality of protrusions
10c, 18c. oceuERl it lpeweencehe ondRRkPY MLt f%iﬁﬁﬁ? 107 % §@e -of 3Pfle
protrusions 10c, ~10c is placed toward the samg si and the & f the
prot r usi onshe RRglupknation preyen tEeP dANeRt 1R g@&?fsm &% & ggofzof"ﬁe

in sliding contact with each other, and to use the flexible
conductor 1 under vacuum, essential flexibility is not impaired
and is maintained over a long term.

10 The f£fix parts 1lb and 1lb on both sidés of the flexible

part la are formed by bringing the conductor metal layers 10a,

10a... into intimate contact with each other without placing
'the agglutination prevention layers 10b, 10b... each
therebetween for decreasing contact resistance. Thus, as

15 shown in the figure, in the use state in which the fixed conductor
24 and the moving conductor 25 are connected, the specific
raesistance of the whole flexible conductor 1 is decreased, good
electric conductivity can be provided, rand the heating value
accompanying the passage of an electric current can be reduced.

20 This can be accomplished more effectively by heating the
neighborhoods of the fix parts 1lb and 1b and diffusing and
joining the conductor metal layers 1l0a, 10a...

Sixth embodiment:

FIG. 9 is a side view to show the configuration of a
25 flexible conductor of a sixth embodiment according to the
invention. A flexible conductor 1 in the figure has a similar

configuration to that of the flexible conductor of the fifth



adj acent conductor netal |ayer 10a so that the conductor netal 20 |ayers
10a, 10a... are deposited with the gap equivalent to the height of egrfgB 2004
protrusion 10c, thereby formng the flexible part |a. The protrusions 10c,
10c... can be formed |i ke appropriate shapes, such as V-shaped protrusions
over the full length or dinples arranged at proper intervals, by press
nol di ng of copper 25 foil having a thickness of about 100 mused as the
conductor netal layers 10a, 10a... Theagix parts Ib and | b are fixed to the
fi xed conductor 24 and the noving conductor 25 in a simlar 18 FEB 2004 37
manner to that in the first, third, and fifth enbodi nents and a detail ed
description is not given. The flexible conductor 1 as described above

all ows di spitackmentt ofarddhe inDyang scabdaeikdon b25ndebafixedt aohlectoxers 5
conductor 24 because of deformation of the flexible part la. At this tineg,
each of thencbadmovongneteduthyeras Hise ctimected byebeban-skiding thaiact
with the conductor netal layers 10a and 10a deposited on both sides of the
conduct or imitd]l Hanter asl(an drile sscdritk dridri fadr pParembodindmets i ps of the
protrusions 10 10c, 10c... fornmed as described above on each conductor

metal | ay&evegdh Emastirentt o use the flexible conductor 1 under vacuum
the range of agglutination occurring as the conductor netal |ayers 10a,
10a... €one in slidilfy é8nifcd whde Weavh tot Isliow ithe panféguratipe efprparts
of the protrusions 10c, 10c... ; loss 15 of flexibility can be suppressed
ef f ect i vel ¥ +&dbdies FORAMGTAT Qff & IREVART PRRARAMDE STEOXIHRT VER t B1e he

fixed conductor 24 can al, ?med reliably., In the fix parts I b and |Ib on
bot h si des l&f"%%'exf\b gex e conductor’l in the figure comprises a

flexible part la comprising a plurality of conductor metal

layers 10a, 10a... deposited in a thickness direction and fix

10 parts 1b and 1b placed on both sides of the flexible part la.

The fix parts 1lb and 1lb are tightened to a fixed conductor 24

and a moving conductor 25 each by a fixing bolt 27 via a press
'plate 26 covering the full length.

Each of the conductor metal layers | 10a, 10a...

15 comprises a plurality of protruéions 10c, 10c... made on one

face. As shown in the figure, the face of the protrusions 10c,

10c is placed toward the same side and the tips of the protrusions

10c, 10c... are abutted against the -opposite face of the

adjacent conductor metal layer 10a so that the conductor metal

20 layers 10a, 10a... are deposited with the gap equivalent to the

height of each protrusicn 10¢, thereby forming the flexible part

la. The l':rotrusions 10c, 10c... can be formed like appropriate

shapes, such as V-shaped protrusions over the full length or

dimples arranged at proper intervals, by press molding of copper

25 foil having a thickness of about 100 pum used as the conductor

metal layérs 10a, 10a... The fix parts 1b and 1lb are fixed to

the fixed conductor 24 and the moving conductor 25 in a similar



part la, the conductor netal |ayers 10a, 10a... are brought into 20
intimte contact wth each other by fastenlng the fixing bolts 27 via the
press plate 26 for decreasing contact resistance. Thus, as shown 18rFEB 804
figure, in the use state in which the fixed conductor 24 and the novi ng
conductor 25 are connected, the specific resistance of the whole flexible
conductor 1 is 25 decreased good electric conductivity can be provided,
and the heating value acconpanyi ng t h&7 passage of an electric current can
be reduced. This can be acconplished nore effectively by 18 FEB 2004 38
heating the nei ghborhoods of the fix parts Ib and Ib and diffusing and
joining the conductor netal |ayers 10a, 10a. Ei ghth enbodi nment: FIG 11
is a side virapnes Shovha hd redie é&lréttuoﬁherda and {§ ik Iy | emkashidrn oy 206d an
ei ght h enbodi nent _according to the invention. A flexible conductor 1 in
the figure ﬂa@eéaéiﬁﬂlQPSCEéﬁFFSBraﬁlBﬁttSlNﬁﬁt of the flexible conductor
of the seventh enbodinent, and fix parts Ib and |b and a fixed cqonductor
24 and a noving coﬂﬂﬁcfé?xiél&rSO@BQH%EFe&-HV;U@%ﬁFﬁéPﬁ?nﬁbpﬁélﬁ iewsut t

arts a n .t he.second rth, and t enbod N nt h di ment :
B 12" o L aPUaCePaRt o SHimmaNE e oGO cﬁei +V'ex$%|t§1%§ﬁ'af&& or
of a n| h enbqdi ordin nvent| con tor 1
"n the B guEen sﬁge <28 BE8NPT of bcﬁeefe UG e e b R

??Qd“ﬁéﬂ s Fb St HTS  Bah Th Ui %%4%?2%‘ Bt 168 o sy %%L:ES e

bet ween thec8829“£ﬁ°§1f§{§$ éé#@éét%?akh]éﬁa-coéﬁhé¥§é‘ﬁ%é¥¥51ayers 10a
and 10a deposited on both sides of the conductor metal layer
10a only at the limited parts of the tips of the protrusions
10 10¢c, 10c¢c... formed as described above on each conductor metal
layer 10a. Therefore, to use the flexible conductor 1 uncier
vacuum, the range of agglutlnatlon occurring as the conductor
. metal layers 10a, 10a... come in sliding contact w:Lth each other
.is limited to the tip parts of the protrusions 10¢c, 10c...; loss
15 of flexibility can be suppresséd effectively and displacement
of the moving condﬁctor 25 relative to the fixed conductor 24

can be allowed reliably.
In the fix parts 1b and 1b on both sides of the flexible
part la, the conductor metal layers 10a, 10a... are brought into
20 intimate contact with each other by fastening the fixing bolts
27 via the press plate 26 for decreasing contact resistance.
Thus, as shown in the figure, in the use state in which the fixed
conductor 24 and the moving conductor 25 are connected, the
specific resistance of the whole flexible conductor 1 is
25 decreased, good electric conductivity can be provided, and the
heating value accompanying the passage of an electric current

can be reduced. This can be accomplished more effectively by



of the flexible part la. The fix parts |Ib and Ib are tightened 20 to a

fi xed conductor 24 and a novi ng conductor 25 each by a fixing bolit§ BEB 2004
together with the spacer plates 10d, 10d... via a press plate 26 covering
the full length. In this state, the conductor netal |ayers 10a, 10a...
maki ng up the flexible part |a are spaced fromeach other with 25 a
predeterm ned gap and are deposited mﬁ%%out comng in direct contact with
each ot her because the spacer plates 10d, 10d.. . are each placed between
t he conductor netal layers 10a, 10a.. . 18 FEB 200k 39 in the fix parts Ib
and 1b. The fix parts |Ib and I|b are fixed to the fixed conductor 24 and

the novin t 25 : 0 r g:q t L ni,h | 4, ird,
fifth, angiseven heﬁﬁnaﬁﬁﬁﬁgﬁzﬁg ea%%gggg aﬁieéF%E%,l%ogﬁg.fﬁiahgened

toget her S dlside M%‘Jﬁ:‘rﬁrnﬁ}@ doaict H0aethlal ayerwhenat heoki x parts
| b and | b are fixed are "nade ot conductor netal having high electric
conduct i Viggh et cdngsaopeper . i ke the conductor netal layers 10a, 10a..
for decreasing contact resistance. The flexible conductor 1 as descri bed

above allows 10 digpl aaeaenh 8f abhei evvidGHANdNRt ebnZiguehatiioneokoat he
fixed conductor 24 because of deformation of the flexible part la. At

this tpne,ridei e dsidictEt abs | &y eé SgHila, edibdimentbktagrdingt be thexi bl e
part |la are deposited with the predeterm ned gap therebetween and scarcely
conme in slirbrevgtioamt ackh flékibaeoddudter 1 iihdhef figprechase shwiiaexi bl e
conductor | under vacuum it is not feared that the conductor netal |ayers
10a, 10a. .confieguirtipyltg thatedf tdeséfieixablel expductey afaghgesadentai ned
over a long termand displacenent of the noving conductor 25

embodiment, and fix parts 1lb and lb and a fixed conductor 24

and a moving conductor 25 are connected by beam-welding their

10 butt parts as in the second, fourth, and sixth embodiments.

Ninth embodiment:

FIG. 12 is a side view to show the configuration of a
flexible conductor of a ninth embodiment according to the
invention. A flexible conductor 1 in the figure comprises a

15 flexible part la comprising a plurality of conductor metal
layers 10a, 1l0a... deposited in a thickness direction and fix
parts 1b and 1b formed with spacer plates 10d, 10d... each placed
between the conductor metal layers 10a, 10a... on both sides
of the flexible part la. The fix parts 1lb and 1b are tightened

20 toa fixed conductor 24 and a moving conductor 25 each by a fixing
bolt 27 together with the spacer plates 10d, 10d... via a press
plate 26 covering the full length.

In this state, the conductor metal layers 10a, 10a. ..
making up the flexible part la are spaced from each other with

25 a predetermined gap and are deposited without coming in direct

contact with each other because the spacer plates 104, 10d...

are each placed between the conductor metal layers 10a, 10a...



relative to the fixed conductor 24 can be allowed reliably. 20 In the fix
parts Ib and | b on both sides of the flexible part la, the conductoa W%B%m“
| ayers 10a, 10a... are brought into intimate contact with each othe B

t hrough the spacer plates 10d, 10d... nade of conductor netal each pl aced
t herebetween by fastening the fixing bolts 27 via the press plate 26 for
25 decreasing contact resistance. Thus, as shown in the figure, in the use
state in which the fixed conductor 24 ¥hd the novi ng conductor 25 are
connected, the specific resistance of the whole 18 FEB 2004 40 flexible
conductor 1 is decreased, good electric conductivity can be provided, and

oduced | T SRSV PREISTIP! SRGLD morb oo Pt 8PP Ly [Py HbAY AT] Raxed |
B
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as in the gecond. 14 ot hes 354t Bre 30da€l 9Pt BonglibedinRAta1 FhoYRAt Eigh

enbodi nent: FIGS. 14 and 15 are a side view and a plane view to show

electriec conductivity, such as copper, like the conductor metal
layers 10a, 10a... for decreasing contact resistance.

The flexible conductor 1 as described above allows

10 displacement of the moving conductor 25 relative to the fixed

conductor 24 because of deformation of the flexible part la.

At this time, the conductor metal layers 10a, 10a... making up

" the flexible part la are deposited with the predetermined gap

therebetween and scarcely come in sliding contact with each

15 other. Therefore, touse the flexib;e conductor 1 under vacuum,

it is not feared that the conductor metal layers 10a, 10a...

may be agglutinated; essential flexibility can be maintained

over a‘llong term and displacement of tﬁe moving conductor 25

relative to the fixed conductor 24 can be allowed reliably‘;.

20 In the fix parts 1b and 1b on both sides of the flexible

part la, the conductor metal layers 10a, 10a... are brought into

intimate contact with each other through the spacer plates 104,

10d... made of conductor metal each placed therebetween by

fastening the fixing bolts 27I via the press plate 26 for

25 decreasing contact resistance. Thus, as shown in the figure,

in the use state in which the fixed conductor 24 and the moving

conductor 25 are connected, the specific resistance of the whole



the configuration of a flexible conductor of an eleventh 20 enbodi nment

accordi ng

| ayer 10a
on both si
ti ght ened

to the invention respectively. A flexible conductor 1 shoW? ' 004
the figures conprises a flexible part conprising a conductor met al | 5@@?
10a forned |like neshes made of small-dianmeter wires made of conductor
metal such as copper, the conductor netal |ayer 10a bei ng sandw ched
between 25 thin regulation plates 10e and 10e nade of netal with a sma
possi bility of agglutination to copper40such as stainless material, f
both sides in the thickness direction of the 18 FEB 2004 41 conduct or

and fix parts fornmed by projecting the conductor netal |aye
des of the regulation plates 10e and 10e. The fix parts are
fbexibleapnduntirtlof s2deanea sedodars c3mditoticr cebdiy thiviityg

bolts 27 via 5 a press plate 26 covering the full length and the fl exi
part is fFIRPUPrBYLAeEnRNd SheHedtinrg vedduaEEPMPANYAATt He RBFiSAgS

conduct or

25 together with the regulation plates 10e and 10e by fixin

bolts 29 VP5 2R pteckrhravr o teedR Henkethest ul | ThichgRR PaRECPMRR L Bhed

conduct or
conduct or

1 as descri bed above allows 10 di spl acenent of the novin
5858 LRGN Y FRRBHng (iR AEnGESF NRRERICE BAe daroPARLEo

hi st e, 15 @R 1B A RERHE G00 S mERADr 1715 ABChag: BURE tHe SPPavgoF,
W th each oLlel FAyLhe fandyetor MELaLebaxer: 02,00l Ll de e B3

aggl utination Tay -occur 11 the. sl

Wi
tac

agglutinatiﬁg‘rangg%%fP%ég%%e?ﬂ%p?$Q@w%€Apt contact parts between the

W res and

the flexi exible part is not inpaired. There

to use therfhexi BhEcgoRduet or 1

10

15

20

25

FIG. 13 is a side view to show the configuration of a
flexible conductor of an tenth. embodiment according te the
invention. A flexible conducteor 1 in the figure has a similar
configuration to that of the flexible conductor of the ninth
embodiment, and fix parts 1lb and 1b and a fixed conductor 24
and a moving conductor 25 are connected by beam-ﬁelding their
butt parts as in the second, fourth, sixth, and eighth
embodiments.

Eleventh embodiment:

FIGS. 14 and 15 are a side view ahd a plane view to show
the configuration of a flexible conductor of an eleventh
embodiment according te the invention réspectively. A
flexible conductor 1 shown in the figures comprises a flexible
part com;;rising a conductor metal layer 10a formed like meshes
made of small-diameter wires made of conductor metal such as
copper, the conductor metal layer 10a being sandwiched between
thin regulation plates 10e and 10e made of metal with a small
possibility of agglutination to copper, such as stainless

material, from both sides in the thickness direction of the
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under vacuum essential flexibility can be maintained over a 20 long term
and di spl acenent of the noving conductor 25 relative to the fixed
conductor 24 can be allowed reliably. The regul ation plates 10e ankf ﬂﬁbmuk
sandw ching the conductor netal |ayer 10a on both sides regulate change in
the shape of the conductor netal |ayer 10a because the nmeshes 25 form ng
the conductor netal |ayer 10a get | oose with the above-described

def ormati on of the novi ng conductor 25%11f the wire formng a part of the
conductor netal layer 10a is cut and 18 FEB 2004 42 projects to the
outside, the regulation plates 10e and 10e al so ease an electric field
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spaci ng of € conductor netal layer e regulation plates and
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10e ! Chcé’ﬁcg%égéé?d?& ngétrf‘cg nanrgthlﬁxg LAY égug?gffﬂ:ﬁ]lg rﬂﬂﬁ?tz'f‘ﬂ%er the

above-describ novi ng con 25 and aggl utination

does ngt QagGyys 'F'ﬂsﬂce @eta/&m%t F d QUEL2E | Ol Phiate LRE and h0rs dad«t he

conduct or tal Tayer 10a. In I X parts on both sides of the flexible

conductor ;d5ikeed Bt BBTRCERHET £) NG d 78 xRN AGHALLERE 8l 42y &ihel RRVANG
crushed and the wires are brought into intimate contact wth each other by

fasteni ng ¢hdiicxbPAR PotdGeLier v EHerd eSSl ¢ o P lfie SaTeeatidg oeont act
resi stance. Thus, as shown in the figure,
by fixing bolts 29 via a press plate 28 covering the full length.
The flexible conductor 1 as described above allows
10 displacement of the moving conductor 25 relative to the fixed
conductor 24 because of deformation of the conductor metal l.ayer
10a like meshes forming the flexible part. At this time,
small-diameter wires shaped like meshes come in sliding contact
with each other in the conductor metal layer 10a an.d it is feared
15 that agglutination may occur in the sliding contact parts.
However, the agglutination range is limited teo the point contact
parts between the wires and the flexibility in the fle;xible part
is not impaired. Therefore, to use the flexible conductor 1
under vacuum, essential flexibility can be maintained over a
20 long term and displacement of the moving conductor 25 relative
to the fixed conductor 24 can be allowed reliably.

The regulation plates .10e and 10e sandwiching the
conductor metal layer 10a on both sides regulate change in the
shape of the conductor metal layer 10a because the meshes

25 forming the conductor metal layer 10a get loose with the

above-described deformationlof the moving conductor 25. 1If the

wire forming a part of the conductor metal layer 10a is cut and



in the use state in which the fixed conductor 24 and the noving 20
conductor 25 are connected, the specific resistance of the whole f @;tiz L
conductor 1 is decreased, good electric conductivity can be provided,

t he heating val ue acconpanyi ng the passage of an electric current can be
reduced. This can be acconplished nore effectively by heating the

nei ghbor hoods of the fix parts 25 to about 500C and diffusing and joi ning
the wires form ng the conductor netal42ayer 10a. Twel fth enbodi nent: 18
FEB 7004 43 FIG 16 is a side view to show the configuration of a flexible
conductor of a twelfth enbodi nent according to the invention. A flexible

conductor 1 in the figure has a simlar configuration to thgt(ﬁfa;he
flexi bl e condietts oé thecoeteidei [Him srpydpkarl, Pate?ill%artst 192458 | b

and a fixed conductor 24 and _a noving conductor 25 are._connegted b
beam wel di egsehmi rel eghnipfied dapreduend Js’éc?é'&?d?“FGﬁ’Pf‘ﬁ,"“?ﬁx?ﬁ,ﬁ'é‘? é%‘tt‘n and
tenth enbodinents. The beam wel ding is, executed in_the. end gi&s of
regul at ironwpretard e THiRd N PEeSRHELPSS T REARGRCLT 8n¥38?u'f‘h‘éei%ea]; egult i on

pl ates 10e and 10e as described in the | ft h.. enbodi can - pr.qvi ded.
Thi rt eent htbeabbegvdation Riptey s a0g iﬁg gpsﬁ%ﬂf }%EJ%§#F%§%X%§§? §¥Em1to
show the configuration of a fl exibl onductor__o Lr ! :

enbodi rfent shevsr 8aPnglfo the S3REAER a&@§5b€@?&§l%QQAﬁ$%é§ﬁ§F%gégé%ﬂ%}or 1
in the figures shows a,npdified _ex I filst e ' t

conpri ses ENRPekiBILHIETH megc@ﬁp?ggfa%glg% %%’erérl{gitsﬁrslgg%gtg}tjg?g ki 681.1 ©

plurality 8{thgggugtsorauch as the length twice or three times that of the

mesh spacing of the conductor metal layer 10a. The regulation
plates 10e and 10e, which are thin plates made of stainless
10 material, do not hinder the above-—described deformation of the
moving conductor 25 and agglutination does not occur either
between the regulation plates 10e and 10e and the conductor
metal layer 10a.
In the fix parts on both srides of the flexible conductor
15 1, the meshes forming the conductor metal layer 10a are crushed
and the wires are brought into intimate contact with each other
by fastening the fixing bolts 27 via the press plate 26 for
decreasiﬁg contact resistance. Thus, és shown ‘in the figure,
in the use state in which the fixed conductor 24 and the moving
920 conductor 25 are connected, the specific resistance of the whole
flexible conductor 1 is decreased, good electric conductivity
can be pr'ovided, and the heating value accompanying the passage
of an electric current can be reduced. This canbe accomplished
more effectively by heating the neighborhoods of the fix parts
95 to about $00°C and diffusing and joining the wires forming the
conductor metal layer 10a.

Twelfth embodiment:



metal layers 10a, 10a... and a plurality of agglutination 20 prevention

| ayers 10b, 10b... deposited in a thickness direction and fix parts |Ib and
| b placed on both sides of the flexible part la. The fix parts lt?ﬂ"ﬂﬂlhfﬂ
are tightened to a fixed conductor 24 and a novi ng conductor 25 each by
two fixing bolts 27 and 27 via a press plate 26 covering the full |ength.
25 As the agglutination prevention |layers 10b, 10b..., as shown in FIG

17, stainless foil shaped |ike waves |%3placed bet ween the conductor netal
Iayers 10a, 10a... and they are 18 FEB 2004 44 fixed to the ends of the

fi xed conduct or 24 and the novi ng conductor 25 via a press plate 28 by

fixing bolts pier ends for. ven hown iLn FI G

18, tﬁe agglutlng#g%nggré§eﬁt?ﬂ%el Vs‘i@ 16%9 °°8%é9BFaié8“mP a5
d th d t f.th duct I
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hei ght of r shaped
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10a. . .5 MakbeRAfhdnt Shindd 79.Coakast 1 Eﬂdei‘ﬁhaﬂahgrffﬂ%db@.o bingjed. As
in the first enbodi ment, carbon sheets can also be used in p ace of t he

stai nl essah@i h-mdPihg é&edxiwopagé Saﬂéoc%?ﬂéchhe@nb?%@aﬁLdsﬁd% the.{J exible

part |la, the conductor netal |ayers 10a, 10a... are brought Iinfo intimate
contact wbulttepabtst Aeri hHademy, tfrdfuni Bﬂx&ﬂ' L 8igREnYi andiheaPfiess

pl ate 26 for decreasing contact resi st ance.
embodiments. The beam welding is executed in the end margins
of regulation plates 10e and 10e, whereby the functiéns of the
10 regulation plates 10e and 10e as described in the twelfth
embodiment can be provided. |
Thirteenth embodiment:
FIGS. 17 and 18 are a side view and a plane view to rshow
the configuration of a flexible conductor of‘é thirteenth
15 embodiment according to the invention respectively. A
flexible conductor 1 in the figures shows a modified example
of the first embodiment. It comprises a flexible part la
comprising an alternating pattern of a ﬁlurality'of conductor
metal 1éyers 10a, 10a... and a plurality of agglutination
20 prevention layers 10b, 10b... deposited in a thickness
diréction and fix parts 1b and 15 placed on both sides of the
flexible part 1la. The fix parts 1lb and 1b are tightened to a
fixed conductor 24 and a moving conductor 25 each by two fixing
bolts 27 and 27 via a press plate 26 covering the full length.
25 As the agglutination prevention layers 10b, 10b..., as
shown in FIG. 17, stainless foil shaped like waves is placed

between the conductor metal layers 10a, 10a... and they are



Thus, in the use state shown in the figure, the specific 20 resistance of
the whole flexible conductor 1 is decreased, good electric conductivity
can be provided, and the heating value acconpanying the passage ofl §akB 2004
el ectric current can be reduced. This can be acconplished nore effectively
by heating the neighborhoods of the fix parts la and |l a to about 500C and
25 diffusing and joining the conductor netal |ayers 10a, 10a... Fourteenth
enbodi ment: FIGS. 19 and 20 are a side44iew and a plane view to show 18 FEB
2004 45 the configuration of a flexible conductor of a fourteenth

enbodi nent according to the invention respectively. Like the flexible
conductor 1 of the thirteenth enbodi ment, a flexible conductor 1 in the
figures sHéusda trodiie eendxapd| Ehef fipedf cosduetarhdd A .the mewRdses a
flexible part, la conprising an alternating pattern of a plurality of
conduct or cﬂmcqoa’yggsﬂa@am@ea.Pl.a*a%@aabm 2 0g pitsaggruei pgthorh
prevention |layers 10b, 10h... deposited in a thickness direction and fix
parts | beRRF | HPPI BEEYSHTG nasited tof t BE FFRRYBI dPpaFiG| alB8Fheth®d fi x

parts Ib and_1b .are tightened to a_fixed nductor 24 and_, a novin
bonduct or 29§ HERHR ABTEVEPE OBol PY5S LAR, 29 o aFepPaacep| HE BN b

[ the full | h. .Eoil . I al i | uti i t
cover 50, 4e il bl enaLh Ball  RLerial bard Lo cause paglutinat on Lo,
b h i nl foil, i d .th | uti nati ti
carbon shigkaion S £55, 2hL. |5 450035 hde a0l nath on vy on
preventi op L3yehs %\QQre]t%%[ ?gggg\éﬁn%aa‘i%nt DEevLEPYLA Y RAGN RELt hegp! ercing

positions of the fixing
are not placed, the conductor metal layers 10a, 10a... face each

other with a gap equivalent to the height of each of the

10 agglutination prevention layers 10b, 10b... shaped like waves
and it is not feared that the conductor metal layers 10a, 10a...
may come in sliding contact with each other and be agglutinated.
As in the first embodiment, carbon sheets can alsé be used in
place of the stainless foil. -

15 In the fix parts 1b and 1b on both sides of the flexible
part la, the conductor metal layers 10z, 10a... are brought into
intimaté contact with each other by fastening the fixing bolts
27 wvia t_he press plate 26 for decreasidg contact resistance.
Thus, in the use state shown in the figure, the specific

20 resistance of the whole flexible conductor 1 is decreased, good
electric conductivity can be provided, and the heating value
accompany.:i.ng the passage of an electric current can be reduced.
This can be accomplished more effectively by heating the
neighborhoods of the fix parts la and la to about 500°C and

25 diffusing and joining the conductor metal layers 10a, 10a...
Fourteenth embodiment:

FIGS. 19 and 20 are a side view and a plane view to show



and 27 in the fix parts Ib and I b and circul ar notches nade in 20 the end
margins on the sane side are engaged with the fixing bolts 27 and 2% fﬁmzmu
preventing a shift. As shown in FIG 20, the agglutination preventiJ#

| ayers 10b, 10b... are placed with a margin on both sides in the width
direction of the conductor netal |ayers 10a, 10a... for saving the
material as in the 25 thirteenth enbodinent. In the fix parts |b and Ib on
both sides of the flexible part I|a, the conductor netal | ayers 10a, 1 Oa
... are brought into 18 FEB 2004 46 intimte contact wth each other in the
hal f part on both end sides where the agglutination prevention |ayers 10b,
10b... are_, not placed by fastening the fixing bolts 27 via the press plate
26 for dec?lé%sFﬁgf&SHﬁ'é&‘°Pe59%t%1ngé.ex¥ﬁ'&§, qordutQis 0Bt at §o5rsleewthi n t he

figure, the specific resistance of the whole flexible conductor 1 is
decreased,e’%(g _%?%Eﬁ%%ﬂiﬁmj&?i Yie y nVSRHIRR FRSPREEAVeaNd t Helkrabieng
fan be accoRETy AR 4 TN foot] GoRyCB~ FRsR P et ghod: FOGESSP  ho
conduct or et S CPE P A GhEeS SHNY acheqt BT armonLe OFke Fpati ¢
wi {Chgear SEEHTITNG L o E HECHREERBROR. IBm bl 91 huPh, SHORBY 8 "80°Benot es
i e bushi g 53 byt Ao Ey i ng Saram b, fBreet it 3808FE ' "
attached 1ox fheavacuiauvePIiradQ +3ndras SPNeE Atd fon KRG UG ngg;st 0
10b, 10b... deposited in a thickness direction and fix parts
1b and 1b placed on both sides of the flexible part la. The
10 fix parts 1b and 1b are tightened to a fixed conductor 24 and
a moving conductor 25 each by two fixing bolts 27 and 27 via
a press plate 26 covering the full length.
Foil material hard to cause agglutinati_on to copper
foil forming the conductor metal layers 10a, 10a..., such as
15 carbon sheets or stainless foil, is used as the agglutination
prevention layers 10b, 10b... like those in the first embodiment.
The agglutinatioq prevention layers 10b, 10b... have each the
length reaching the piercing positions of the fixing bolts 27
and 27 in the fix parts 1lb and 1b and circular notches made in
20 the end margins on the same side are engaged with the fixing
bolts 27 and 27 for preventing a shift. As shm;rn in FIG. 20,
the agglutination prevention layers 10b, 10b... are placed with
a margin on both sides in the width direction of the conductor
metal layers 10a, 10a... for saving the material as in the
25 thirteenth embodiment.
In the fix parts 1b and 1b on both sides of the flexible

part la, the conductor metal layers 10a, 10a... are brought into



whi ch an external generating line is connected is nade to pierce 20 the
generating line bushing 22. Afirst fixed electrode 23 of a main Ciﬂfﬁﬁﬁz
swtch section 25 is fixed at the tip of the generating |ine condu @&
and a first noving electrode 24 is placed facing the first fixed el ectrode
23. The first noving electrode 24 is fixed to 25 the tip of a first
conductive rod 26, which is coupled at the base end to an operation rod 28
noved ahead and behind by a drive uni#é(not shown) placed outside the
vacuum vessel 20. The 18 FEB 2004 47 operation rod 28 is nmade to pierce the
vacuum vessel 20 and the vacuumvessel 20 is held in a hernetic state by a

20, 5 A mt D SHIAc N et AEBPRCARAERS e GRAtEn PPEE ond
For coupl | 4o pangFe P Spedblandeitr ot o Rl annadis 108 a0Bomer cne
Sacond 11 el 18 area vhaA IR HRC R Blindi s 20 ViR 4 Peeprathaien | n
ol cct Fode 38 Lorplacca ParpneoPRat it PHitE" o i oad 3RS Ma et

moving I eabpade 38 Lhedkhagied tad Nedipeol g.gecondo.copdyetd vg rod 36

pi erci ng the vacuum vessel 20 an e 'secon conductrve rod

ahead and lebbaslly cbhgudtiore] Wi e drillss10Waby Z*ﬂ&%?f&’%:&ﬁﬂﬂ&iﬁh&‘@? rod

36 is installed. A second bellows 32 is placed between the secon
conduct i vecaadve 3 caritidd1e andCthiheats dlg $0138G ddnpaRMUY YRS HRls Ahd S

hel d of an electric current can be reduced. This can be accomplished
more effectively by heating the neighborhocods of the fix parts
10 1b and 1b to about 500°C and diffusing and joining the conductor
metal layers 10a, 10a...
Fifteenth -embodiment:
FIG. 24 is a schematic sectional side view to show the
main configuration of a switchgear according to tﬁe invention.
15 | In the figure, numeral 20 denotes a vacuum vessel held in a high
vacuum of 107 Torr or less. A generating line bushing 22‘
provided by shaping ceramics like a truncated cone is attached
to the vacuum vessel 20 and a generating line conductor 21 to
which an external generating line is connected is made to pierce
20 the generating line bushing 22. |
| A first fixed electrode 23 of a main circuit switch
section 25 is fixed at the tip of the generating line conductor
21 and a first moving electrode 24 is placed facing the first
fixed electrode 23. The first moving electrode 24 is fixed to
25  the tip of a first conductive rod 26, which is coupled at the
base end to an operation rod 28 moved ahead and behind by a drive

unit (not shown) placed outside the vacuum vessel 20, The



in a hernmetic state by the second bellows 32. 20 A first cover nenber 51
shaped like a closed-end pipe is attached to the portion of the met@IF [ﬁ‘ﬁbg
27 opposed to the 1load conductor 33 in a state in which the first VE
menber 51 is abutted on the bottom agai nst the peripheral surface of the
metal ring 27. The dinension of the first cover nmenber 51 25 in the axial

| ength direction thereof is made a little shorter than the dinension
between the netal ring 27 and the | oadsa7conductor 33 and the margins of the
first cover nenber 51 are 10 FEB 2004 48 bent inside. A second cover nenber
52 which has a simlar shape to that of the first cover nenber 51 and is
smaller than the first cover nenber 51 is attached to the | oad conductor
33 in a staper8tinnwhddi?28 tisi madéutd @deoret hbebod coum agss suslt 20hand i pheof t he
| oad conductor 33 and has the tip entered in the first cover nmenber 51. A
hol e i s nadachpmegessei dthasi hadd oet besmetichetdte sty aafitrsedord oover
menbers 51 and 52 and a flexible conductor 40 shaped |ike a double arch is
pl aced on #hePpared betvaennbhalopartiey pad 2R atd troeadasniucteors<dl
facing the holes. Wth such a switchgear, the operation rode 28 is noved
ahead and $8hi nd for novi ng ahead and behind the operation rod, the first

conduct. ve rod 26, and the first novi ng el ectrode 24 for bringing the
first moving el ect?JEREDY HRP He 1 PYT PPxRE iBtereedtabe Rt b Wal out

of contact_w th each other, thereby_o atjng, the ip circuit switch
section 250 TP ERCORAUEEF K 599 AR t M?‘E es%‘dghbﬂg SFPRIESNE Gnd

conduct | Velégg c??gndtllgtgg V§§i FQ}? agOL?'p :'r.r?ge haI r}:do»\];eozl: tbxl:a{nns%ings i:[ohne csa Cloenc.'lt.sm)vI ng

attached to the portion of the vacuum wvessel 20 facing the
peripheral surface of the metal ring 27. A second fixed

10 electrode 37 of a ground switch section 39 is provided in the
pro:-_:imity of the tip of the load conductor 33 and a second moving
electrode 38 is placed facing the second fixed electrode 37.
'The second moving electrode 38 is attached to the tip of a second
conductive rod 3€ piercing the vacuum vessel 20 a'nd the second

15 conductive rod 36 is moved ahead and behind by the drive unit
(not Shown) . The second conductivé rod 36 is installed. A
second bellows 32 is placed between the second conductive rod
36 and the vacuum vessel 20 and the vaéuum vessel 20 is held
in a hermetic state by the second bellows 32, _

20 A first cover member 51 shaped like a closed-end pipe
is attached to the portion of the metal ring 27 opposed to the
load conductor 33 in a state in which the first cover member
51 is abutted on the bottom against the peripheral surface of
the metal ring 27. The dimension of the first cover member 51

25 in the axial length direction thereof is made a little shorter
than the dimension between the metal ring 27 and the load

conductor 33 and the margins of the first cover member 51 are



el ectrode 38 and the second fixed electrode 37 into and out of 20 contact
with each other, thereby operating the ground swtch section 39. To
operate the main circuit switch section 25, as the first conductL%F mﬂﬂLZG
i s noved ahead and behind, the flexible conductor 40 is warped a E

war ped fl exible conductor 40 is 25 restored to the former state, thereby
mai nt ai ni ng conduction between the first conductive rod 26 and the | oad
conductor 33. On the other hand, the $& roundings of the flexible
conductor | B FEB 2004 49 40 are covered with the first and second cover
nmenbers 51 and 52, so that an arc product produced as the nmain circuit

swi tch. A 5 IS operated is prevented from bei ng deposited on the
flexible conduc *A: 5 1n the enbodi ment, the flexible conductor 40 is

d ith th d nb 51 and 5 | df
o o0 1, AR I LR R 11,
(e 51 ek 0 SRConG SO L T S BB R L Rl

di nensi on of the cover nenber e axl a i's

made | ongeiovd@mebRr 91 MBOSIAL Med RS HSXJ]J%I&‘ %g.ﬁ%%%to%r %égzho\?v' %ﬁe\@”

enbodinent: FIG 25 is a schematic section Vi ew’t mai n

conf i g§r atirowhetha; sV d ahg%tada&&%fa BE tkBmea £50 déﬁthjét?g}’cgﬁ fﬂ%”i QL the

i nvention, wherein a bellows 61 is used. Parts | ti cal simlar to

those prewonddetsless hhacha i de 1QELeRREELO: Al dhe 2440 oG thﬁgmﬁa.frt he
same reference nunerals in FIG 25 and wll| not be discussed again

shown 51. A hole is made in each of the inner bottoms of the first
and second cover members 51 and 52 and a flexible conductor 40
shaped like a double arch is placed on the parts of the metal

10 ring 27 and the load conductor 33 facing the holes.

With such a switchgear, the operation rode 28 is moved
ahead and behind for moving ahead and behind the operation rod,
the first conductive rod 26, and the first moving electrode:24
for bringing the first moving electrode 24 and thé first fixed

15 electrode 23 into and out of contact with each other, thereby
operating the main circuit switch sectidn 25. With the main
circuit switch section 25 opened, the second conductive rod.js
is move@ ahead and behind for bringiﬁg the second moving
'electrode 38 and the second fixed electrode 37 iﬁto and out of

20 contact with each other, thereby operating the ground switch
section 39,

Té operate the main circuit switch section 25, as the
first conductive rod 26 is moved ahead and behind, the flexible
conductor 40 is warped and the warped flexible conductor 40 is

25 restored to the former state, thereby maintaining conduction
between the first conductive rod 26 and the load conductor 33.

On the other hand, the surroundings of the flexible conductor



in FIG 25, a flexible conductor 40 is placed between a netal 20 ri @;
and a | oad conductor 33 and is housed in a third bellows 61 Iiﬂéiaﬂew :
The third bellows 61 is fixed at one end to the peripheral surface of the
metal ring 27 and is put at an opposite end on the |oad conductor 33,

wher eby depositing of an are product on the flexible conductor 40 can be
prevented 25 furthernore. Seventeenth enbodinent: FIG 26 is a schematic
sectional side viewto show the 50 naiﬁ9configuration of a switchgear
according to a seventeenth enbodi nent of the invention, wherein a slide
contact 41 is used. Parts identical with or simlar to those previously

descri bed | r . G .24 are denoted by the sa ref erence 5
nuneral s iandmlza}% cg%v%:ﬁegf \%lll i E‘ld‘? Béra?‘sﬁﬁ‘gs%ﬁcﬁﬁﬁi PVeE s erd 26,
in place t | ki 7 [ | G . 24, ,.an _annul.ar sl.ide.contact
41 Ps put Qng,l %?b?&ggnag%%éro?g% tr"lg\?glcerdoaszgsearﬁ%ll% cflora‘ﬂnctoﬁa'ﬂ!%t: 33
i's coupl eds it ef i A f | . act 41, .10 A third
cover ﬁenbe%&SlSJ}gr%% éé %I?Aht%%\%érﬁfn%’n%éF&g? é%rgg%l%%zéegoﬁldéeg&ne}:f’ﬁg t he

slide contfcdxidll édirdorlicedd {¢ xed at positions at predeterm ned di stances
away fromthe top and bottomends of the slide contact 41 on the first

conducbi ve rod 2@n 8nd dnbtdiaterits, FRASF] dk S8EH Ynddta08bi NS 0L LA
third 15 cover nenber 53 and the fourth cover nmenber 54 corresponding to

the | oad curtdutherfB88st \Wridh sedehdacswet thgasérs isf1 bRa $2 @ta(gmggggb\%_e r od
26 is noved ahead and behind, it is slid in the slide contact 41 ile
mai nt ai ni Mgathetbescthut ttendovehahoat fs ot tintitedskbdet . Either the
first cover member 51 or the second cover member 52 may be
provided. In this case, the dimension of the cover member in
10 the axial length direction thereof is made longer than the
dimension of the flexible cohductor 40.
Sixteenth embodiment:
FIG. 25 is a schematic sectional.side view to show the
main cqnfiguration of a switchgear according .to a second
15 embodiment of the invention, wherein a bellows 61 is uséd.
Parts identical with or similar to those previously described
with reference to FIG. 24 are denoted by the same reference
numerals_ in FIG. 25 and will not be .discﬁssed again. As shown
7 in FIG.‘ 25-, a flexible conductor 40 is placed between a metal
20 ring 27 and a load conductor 33 and is housed inl a third bellows
61 like a tube. The third bellows 61 is fixed at one end to
the peripheral sﬁrface of the metal ring 27 and is put at an
opposite end on the load conductor 33, whereby depositing of
an arc product on the flexible conductor 40 can be prevented
25 furthermore.

Seventeenth embodiment:

FIG. 26 is a schematic sectional side view to show the



20 contact 41 put on the first conductive rod 26. At this tine, the fourth
cover nenber 54 is noved ahead and behind together wth the firs?ﬂFEBﬂmh
conductive rod 26. It is fixed to the first conductive rod 26 soas to
produce an appropriate gap between the slide contact 41 and the bottom of
the fourth cover nenber 25 54 when a first noving electrode 24 is brought
into contact with a first fixed electrode 23, and the dinension of the
fourth cover nenber 54 in the axial |&fAgth direction thereof is set so
that 1 8 FEB 2004 51 the upper margin part of the first noving el ectrode 24
Is positioned in the third cover nenber 54 if the first nmoving electrode
24 is brought out of contact with the first fixed, 6 electrode 23, whereby an
arc product@pld uratl arigf @ puirehgesy REROEELPI O &5 seyepieratsd i s
prevented from.bein sited .on the portion of the first conductiyve rod
D con ng PISTURTREE ChPRR AiEns FBRERLE MELirk CHLERbAd ToHECT e
slide cont g;téji'éhgﬁg %9 W4th t he thigd_@ﬂd fourth cover nenbe%sd53 and
54 pl aced facrnhg eac oJ’tthelp,r BUPLEAE FRVERITDPE IS HY Fered 59 + .
Only the thj b rQVi . IS e he' di_mensi on
of the thi%%ﬁ%ogggg%%ﬁgg?EQSE?ﬁU?%g %??a eP%ﬁ%?hbgi%ggtF%ﬁg Fﬁ%Fggchs made
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sectional side viewto showthe  main coniigurafion of SW tcC

ieod. Parte et W RCe s T e et P A YR A
. previously described with
reference dnnli4x A6 A eci@aeied1bys Hit saTBabelerRNE EiNWREBhSuctive
rod 26, and a load conductor 33 is coupled to the peripheral
surface of the slide contact 41.

10 A third cover member 53 and a fourth cover member 54
each like a box covering the slide contact 41 are put and fixed
at positions at predetermined distances away from the top and
bottom ends of the slide contact 41 on the first conductive rod
26, and a notch is made in each of the portiohs.of the third

15 cover member 53 and the fourth cover member 54 corresponding
td-the load conductor 33.

With such a switchgear, if the first conductive rod 26
is moved ahead and behind, it is slid 1n the élide contact 41
thile maintaining the electric conduction state with the slide

20 contact 41 put on the first conductive rod 26. At this time,
the fourth cover member 54 is moved ahead and behind together
with the .first conductive rod 26. It is fixed to the first
conductive rod 26 so as to produce an appropriate gap between
the slide contact 41 and the bottom of the fourth cover member

25 54 when a first moving electrode 24 is brought into contact with

a first fixed electrode 23, and the dimension of the fourth cover

member 54 in the axial length direction thereof is set so that



20 in FIG 27 and will not be discussed again. As shown in FIG 27, a

slide contact 41 is put slidably on a first conductive
and 46 each with a hole made in the center of a disk of a l|arger

pl ates 45

di aneter than that of the slide
predeterm ned di stance 25 away fromthe top end of the slide contact 41 on

the first

41. A fourth bellows 62 |ike a tube is5placed between the upper
part of the slide contact 41 and the annular plate 45 opposed
and a fifth bellows 63 |ike a tube is placed between the annul ar

52 margin
t her et o,

contact 41 are put on a position at a

conductive rod 26 and on the bottom end of the slide contact

pl ate 46 di sposed at the bottomend of the slide contact 41 and an

oper ation

Ebfe uppers "W%"SLI@%’-‘% shi thegddirst fmeind | ebectondacliéve s od 26

is noved ahead and bhehi nd is slidin the slide contact 41 while

nalnta|n|n@°§h§l€P€€tFPctESnGDéFﬁoﬁoyﬁﬁt@EWP?H Ble if] ithe féastamovibgut on

the first

and contra%
whereby an _arc

oper at ed
the fi st

15 Ni ngt eefth
f t f Wi tch t t h
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show t he
enbodi nen

Cfnductlve rod 26. At this tine, the fifth bellows 63 expands
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con|%ﬂ§ .rod2g6 comn%I contact with the sljde contact 41.
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In the embodiment, the slide contact 41 is covered with
the third and fourth cover members 53 and 54 placed facing each
other, but the invention is not limited to.it. Only the third
cover member 53 may be provided. 1In this case, the dimension
of the third cover member 53 in the axial length direction
'thexfeof is made long appropriately.

Eighteenth embodiment:

FIG. 27 is a schematic sectional side view to show the
main configuration of a switchgear according to a eighteenth
embodi.ment of the invention, wherein bellows are used. Parts
idéhtic_al with or similar to those previously described with
reference to FIG. 26 are d_enoted by the same reference numerals
in FIG. 27 and will not be discussed again. As shown in FIG.
27, a slide contact 41 is put slidably on a first conductive
rod 26, ar;cl annular Iﬁlates 45 and 46 each with a hole made in
the center of a disk of a larger diameter than that of the slide
contact 41 are put on a position at a predetermined distance
away from the top end of the slide contact 41 on the first
conductive rod 26 and on the bottom end of the slide contact

41. A fourthbellows 62 like a tube is placed between the upper

rod 26, and BafpRulBir
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rod ced as a mai.n circuit switch section 25 is



20 the peripheral surface of a netal ring 27 fixedly put on a conductive

rod 26. A connection conductor 42 extended to one side is
metal ring 27 and the opening has a dianeter
40 to pass through with a 25 consi derabl e cl earance.
40 is brazed at one end part to one end part of the connection conductor

20 and is brazed at an opposite end part | 0O FEB
out si de

42 in the vacuum vessel
2004 53 passing through the opening to5a | oad conductor 33 pl aced
t he vacuum vessel 20 for allowing an electric current to flowinto the

| oad side froma power supply. In the [ower part of the vacuum vessel

t he upper
p03|t|on

42 and t

vacuum VESSE

outside t

conductor 40 is suppresse

i nsi de of

aggl utinati on wear powder scatterihg In the vacuum vesse

di el ectri
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end part Ofé%% roun 5 conductor 36 is nmade to pass through at a
d ARt 42, aé"rﬂjtthl?ea@“é‘&ﬁd' edadectsdr 36

| ed t t d t sh A_bel |
410" made GIPFRRS “Eéeé.”wc@‘é‘é%r»%%@ei 5551 Bk PR G BABCH | of
th { 2
ot vedl SHREh B BATHIBROE 25 ot e”'ci“%&?tcbﬁ}%%ﬁé’rﬁé”% #EcbRBuct or

@i é%?% F%QB%?'Q9<%%%§h€}vacuu Cggsel 20, so that the

ernetlc eX|
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1tshﬁlomﬁme\é%5§ﬁh BEhk §aN0% + CONt A HALEd 1M G 5 46 O%H 41
&hilleemdl RtAShE AGTRRE 1R DI RAGuction state with the slide
contact 41 put on the first conductive rod 26. At this time,
the fifth bellows 63 expands and contracts as the first
conductive rod 26 is moved ahead and behind, whereby an arc

product produced as amain circuit switch section 25 is operated

is furthermore prevented from being deposited on the portion

‘of the first conductive rod 26 coming in contact with the slide

contact 41.
Nineteenth embodiment:

FIG. 28 is a schematic sectional side view to show the
main configuration of a switchgear according to a nineteenth
embodiment of the invention. In the niﬁeteenth embodiment, a
side wall of a vacuum -Vessel is formed with an opening facing
the peripheral surface of a metal ring 27 fixedly put on a
conductive rod 26.

A connection conductor 42 extended to one side is
attached to the metal ring 27 and the opening has a diameter
to allow a flexible conductor 40 to pass through with a
considerable clearance. The flexible conductor 40 is brazed
at one end part to one end part of the connection conductor 42

in the vacuum vessel 20 and is brazed at an opposite end part

attached to t
to allow a flexible cdbdbs
The fl exi bl e conduct or

nductor 40 is thus pl aced



20 stable. Parts identical with or simlar to those previously described
with reference to FIG 24 are denoted by the sane reference nuneral s % 00
FIG 25 and will not be discussed again. Twentieth enbodinment: 25 FI&.Eﬂé
is a schematic sectional side viewto show the nmain configuration of a

swi tchgear according to a twentieth enbodinment of the invention. 18 FEB
2004 54 A conductive bellows 43 made of netal of a copper famly 1is placed
on the outer peripheral surface of a nedal ring 27 fixedly put on a
conductive rod 26 and one end part of a load conductor 33 and is brazed at
both ends to them for connection. 5 The conductive bell ows 43 has

I hat thly.fol| it shift
betueon { ERfthe! BRELGLLY t‘*’&ﬁ&é:eﬁglﬁsgo”got Caﬁ&agfﬂo?g%?&@%’s %PE@‘:Z‘*I o
[ ch,sec | I n sug con i gu
?Egrﬁ;hggrsﬁfo%%?%onv%quw %Sggg%tg%tte ah eac %taﬁ'e % ?ﬁﬂ’ ation

does not QgL RN lr{gg,et@llét ggagrsiggef e@% e qf %ﬁghggng%gtlve

bel l ows 43 and aggl uti nation wear

di el ectri gasty eﬂgtahéoe;afcqmm%s%qnzl@e %ﬁ@egf%a@' sndT§s§§059ugt bY¥8uRg! 1 ovs

43 may be placed to the side of 15 tHe onduct o rom the position

of a gfounsbrMdtdy FPeld ARA3%o PHIH & hrddlfn @@%b&%&t&%&sfﬁg‘igp eRal

shapes of the bellows 41a and 41b in the first and seco ments and
the condusinnezticid esaddetoR 40e ahli £e YHRGIBBhdBERCROS 6 LisTEb861 ed

at the lower end part to a drive unit (not shown).

A bellows 41b made of metal of a stainless family is

placed between one end part of the connection conductor 42 and

10 the opening of the vacuum vessel 20 and is fixedly brazed at
both ends to one end part of the connection conductor 42 and
the margin of the opening of the vacuum vessel 20, so that the
vacuum vessel 20 is held hermetic.

The flexible ¢ondﬁctor 40 is thus place& outside the

15 vacuum vessel 20, whereby agglutination to the flexible
| conductor 40 is suppresséd and losé of flexibility is prevented.
The inside of the vacuum vessel 20 is not contaminated with
conduct;ve agglutination wear powder sc#ttering_in the vacuum
.vessel 20 and the dielectric strength performance can be made
20 stable.

Parts identical with or similar to those previously
desc;ibed.with reference to FIG. 24 are denoted by the same
J:jeference numerals in FIG. 25 and will not be discussed again.
Twentieth embodiment:

25 FIG. 29 is a schematic sectional side view to show the
main configuration of a switchgear according to a twentieth

embodiment of the invention.



20 to circles and may be ellipses, quadrangles, etc. Parts identicai P@ﬁﬁmk
or simlar to those previously described with reference to FIG 24
denoted by the same reference nunerals in FIG 26 and will not be

di scussed again. 25 18 FEB 2004 55 WHAT IS CLAIMED I1S: 1. A flexible
conductor conprising: a flexible part conprising alternately vertically

st acked conductor netal and agglutination prevention layers and 5 fix
parts placed on both sides of the flexthbl e part, wherein; the fix parts
are fixed to a fixed conductor and a nopving conduct or and wherein a nove
of the noving conductor relative to the fixed conductor is allowed as the

flexible part 10 :gﬁng cgﬁfgagg Q[‘*’Sné%_ Jel 8§I cgg,dg%%?)?egsf%ﬁ din

claim1l1 wherein | "o preven I'on" | aye d of a

carbon shae! LA AetHeeRutle £AdURLEGLITBhELLRYEES, t?létgl Ihggfhexi bl e

conduct or "as“clai e eac the agglutination

preventi og lx%\a(ﬂqrf gusc bar gesﬁeé%ﬁw?{a%w%ron@ @%%dpa%%%natb@ad .

conduct or yers. | e conductor as clained in claiml

wher ei n %gmu@t&msa&% Yid RaLien P M bAAs! Y ¥hed SokatsmseofioRt al

foil placed between the conductor netal |ayers. 5. The flexible conductor
as cl a megph c@:h@b'@t&v\ef'ﬁéf 1 Bws 253 aach rafexdifa 13491 Hhidnal hevi pi eyefhaen

| ayers is forned
can smoothly follow a position shift between the metal 'ring 27
and the load conductor 33 accompanying operating of a main
circuit switch section 25.
In such a configuration, the members do not come in
10 contact with each other, thus agglutination does not occur on
the ocuter or inner peripheral surface of the conductive bellows
43 and agglutination wear powder is not produced, so that the
dielectric strength performance can be made stable.
The conductive bellows 43 may be placed t';o the side of
15 the load conductor 33 from the position of a ground switch
section 39.

" Further, the diametric cross-sectional shapes of the
bellows 41a and 41b in the first and second embodlments and the
conductive bellows 43 in the third embodiment are not limited

20 to circles and may be ellipses, guadrangles, etc.
Parts identical with or similar t.o those previously
described with reference to FIG. 24 are denoted by the same

reference numerals in FIG. 26 and will not be discussed again.

25



plating filmforned on one face or both faces of each conductor nEtEtB

| ayer. 18 FEB 2004 56 6. The fl exi ble conductor as clainmed in any b aWhB
1 5to 5 wherein the fix parts are fornmed by depositing the conductor

metal |ayers on each other in the thiékness direction. 7. A flexible
conductor conprising: a flexible part conprising a plurality of conductor
10 netal |ayers deposited wth a gap therebetween nmade by protrusions nade

on one face OE Egéqiégcgi,of each of the conductor netal layers and fix
parts pl —tes of the flexible part, wherein; 15 the fix parts
are fixed to a fixed conductor and a noving conductor and wherein a nove of
t he novi ng conduat 6texidblat iopadurpor eMHREH Bonductor is all owed as the
flexible part becomes deformed. 20 8. The flexible conductor, as claimed in
claim6 wherein atféekiklomars sPePFoiifsd By EeFF R nd®Ant"7 6ihi ng t he

conductor netal layers. 9. A flexible conductor conprising, dlexible
part conptiaskad ecplupteri pytat aehAFELBFI HECLR PF%‘&%&%‘%%%&’F% gdé?n a

t hi ckness direction and fix parts forned with spacer ach placed
bet weén 1 8 FEB X364P587ts [RLASEHAdARt BT T hett S|3§e §’5%%%gPEés des of the

flexible part, wherein;
wherein;

the fix parts are fixed to a fixed conductor and a
moving conductor and wherein a move of the moving conductor

relative to the fixed conductor is allowed as the flexible part

10 becomes deformed.

2. The flexible conductor as claimed in claim 1 wherein
each of the agglutination prevention layers is formed of a

carbon sheet placed between the conductor metal layers.

15

3. The flexible conductor as claimed in claim 1 wherein
each of the agglutination prevention layers is formed of

inorganic powder placed between the conductor metal layers.

20 4. The flexible conductor as claimed in claim 1 wherein
each of the agglutination prevention layers is formed of metal

f0il placed between the conductor metal layers.

5. The flexible conductor as claimed in claim 1 wherein
25 each of the agglutination prevention layers is formed of a

plating film formed on one face or both faces of each conductor

metal layer.



the fix parts are fixed to a fixed conductor and a noving conductor and
wherein a nove of the noving conductor relative 5 to the fixed condugtaqrEBimg

allowed as the flexible part becomes deforned. 10. The fl exi bl e conductor
as claimed in claim9 wherein the fix parts are fornmed by diffusing and
joining the conductor 10 netal |ayers and the spacer plates. 11. A

fl exi bl e conductor conprising a flexiq% part shaped |i ke neshes nade of
wire rods of conductor netal, 15 regufation plates for sandw ching the
flexible part fromboth sides in a thickness direction, and fix parts

pl aced on both sides of the flexible part, wherein; the fix parts are fixed
to a fixed conductor and a noving 20 conductor and wherein a nove of the
novi ng conductor relative to the fixed conductor is allowed as the flexible
part becones defornmed. 12. The flexi ble conductor as clained in claim11l
wherein 25 the fix parts are forned by projecting both ends of the
flexible part fromthe regulation plates and diffusing and joining the

wire rods formng the neshes in the projection parts.

6. The flexible conductor as claimed in any of claims 1

b to 5 wherein the fix parts are formed by depositing the conductor

metal layers on each other in the thickness direction.

7. A flexible conductor comprising:
a flexible part comprising a plurality of conductor
10 metal layers deposited with a gap therebetween made by
protrusions made on one face or both faces of each of the
conductor metal layers and
fix parts placed on both sides of the flexible part,
wherein;
15 the fix parts are fixed toa fixed conductor and a moving
conductor and wherein a move of the moving conductor relative

to the fixed conductor is allowed as the flexible part becomes

deformed.

20 8. The flexible conductor as claimed in claim 6 wherein
the fix parts are fbrmed by diffusing and joining the conductor

metal layers.

9. A flexible conductor comprising:
25 a flexible part comprising a plurality of conductor
metal layers deposited in a thickness direction and

fix parts formed with spacer plates each placed between



10

15

20

25

18 FEB 2004

57

the conductor metal layers on both sides of the flexible part,
whereln;

the fix parts are fixed to a fixed conductor and a moving
conductor and wherein a move of the moving conductor relative
to the fixed conductor is allowed as the flexible part becomes

deformed.

10. The flexible conductor as claimed in claim 9 wherein
the fix parts are formed by diffusing and joining the conductor

metal layers and the spacer plates.

11. A flexible conductor comprising

a flexible part shaped like meshes made of wire rods
of conductor metal,

regulation plates for sandwiching the flexible part
from both sides in a thickness direction,

and fix i)arts placed on both sides of the flexible part,
wherein;

| the fix parts are fixed to a fixed conducﬁor and a moving
conductor and wherein a move of the moving conductor relative
to the fixed conductor is allowed as the flexible part becomes

deformed.

12. The flexible conductor as claimed in claim 11 wherein
the fix parts are formed by projecting both ends of the flexible
part from the regulation plates and diffusing and joining the

wire rods forming the meshes in the projection parts.



