;yze3emp(mm . 6T(GN(1 g MAY QV03 SW TCHGEAR CROSS REFERENCE TO RELATED
APPLI CATI ON This application is based on Application No. 2D00-040040, filed
in Japan on February 17, 2000, the contents of which are herebyg MAY- 2003

i ncorporated by reference. BACKGROUND OF THE | NVENTI ON Thi s invention
relates to a switchgear having a vacuum valve, an interrupter operating
mechani sm and a ground switch operating nechanismand, nore particularly,

to a layo t of the interrupter operating nmechani smand the
gr ound svﬂ @[mm g nmechani sm The | ayout arrangene an interrupter

operating iant smand a ground switch operating mecha %mmﬁlﬂ
conventional sW%thgear will be S\AE'EEHﬁiﬁigﬁin conj unct i onI/ ll / W/ 7 and

8. Fig. 8 is a side view of the apparatus shown in Fig. 7. 'Gpodt gs. 7 and
8, the reference nuneral 60 is an interrupter operating nechanism which
conprises a stationary termnal 61 a and a novable termnal 61 b connected

to a vacuum val v | & i | perating rod 62 connected at
one end ¢5Q%e H\%ﬁé‘%ﬁ&ﬁ%&ﬂ Hgmgdﬁé#%ﬂMer portion of the vacuum
val ve 61 and aftnhshoAthrin Ashsed GMAPPIdRbHMN S 2000-04000a led2A Japaough a
w pe-link nechanismas shown in a circle Ain the fi ﬁur_e. On the Bt her

e

hand, thenrEeRiuaR:euine?el. e iconients sefo Mkt e gRYERY 'OFPRARE Pt i ng
mechani spseVdHceh conprises a di sconnector/grounding switch contact 71,
ground swtch drive shaft 22 connected to the di sconnector/ground sw tch
71, a ground termnal 72 and the like. The reference nuneral 20 is a tank,
whi ch ac r@@@p‘mbrt?f:i-mgimygmﬁogperati ng nmechani smincl udi ng an
interrupter vacuumvalves 61, an interrugter drive shaft 21 or the like for
openi ng and cl dhisnénuenticnacaiatesyia i e SWienaaansavings 3 Macwl cYA¥@c@8r / gr ound

switch c H%em | EW'E / ,9{#{@,,- | haS; ni sm and
a groundﬂg\%\aﬁgéﬁzéﬂg&é Qéﬁ%ﬁ} Qgéggéla t ﬁ?ﬁ%@}gge ﬁ%hgﬁgﬁﬁﬁ}gi ng the
cont act s mtre REstiaany, 820 afe laywy @rapgedent Tok thef erterfoptafuPPeEatNg3 is a

nmount i ng ﬂn’g?" [ j I jo: «rrD 1S @ ground switch link
frane anggé € é%’ﬁéﬁ&é‘ﬂg:ﬁ'b%gé"dﬁﬁﬁ?F%S{d‘@ﬁe&"%n er'sr'rﬁio_t er link frame 24 nounts
t he 1 nt errupt elThepayaui agangement sfmagointesrugier pparatinggmpehamsm3anth@ t he
ground sw | 4 r Lhe gro SW ddf IWTEGaani sm 70
Po the mtedth ot ey, HUMaRitRC of £ Ranelliorl SRR ouP R

i nt er r uptdmscoped ani eenjurcivnivatim B@si 7 rodaBed Fig.h8 1Fo¥ #ide eMteictneof t he
vacuum v i . t hrough the wi pe-link nmechani sm (the nmechani sm
enci rcl e?px)%?%g s@?%ﬁéq&,&gﬁl Fig. 7) and the insulating operating rod 62_
Referri ng now tlo fgg. 7 &na Bethdl eaferancet numenad GOdissain irsBIrupter apesatrid of t he

< it na et i baRedRES B sy SR o 308 o foPds BRGREL 07 1o,

bangs t hesTecbameced ito@ovacywos vaivert Bas avélieas antihsuldiing opertingdodi6 e, and

further rotation, of the ound swi drive f causes e ani sm
intoa potiesieat phiiardl & e GRVBER.SublR FIB.408 S8 TR tel B s e
brought ivdcuuengaige gnandvat theaothet @ndaotavinterrdgier driveishiaft @n nhrigh72 to be
placed into th rounded state. As descr|] be ove, according to the
convent i o%‘z?@“ﬂﬁ‘r@ﬁfj’é?‘@ﬁ?‘ %Efaﬂ%n IhE&SFe R & YBi ng mechani sm and the

ground swi tch opAnAdidiBenRafdnthefefdrofcd nurirain?d is dldiséorineetdr/dreumdipt er
operating nechani sm and the drive shaft 22 of round swi {ch operating

4 . . t he
mechani srid! RBRIRAEPY mﬂ%t%arﬁm- Wa| ?%PW?%%G'??_@BEGE'@"EP%%’!Q BWHRR it a
drive forgghbr PHOGOLRE WA di\ib SRhaf22bretiddicCthel@sédtifactdr/didghd have a
sufficient rigidity. Also, as shown in Fig. 9, the rotatianal drive force
on the i n$Wieh Bl e gERuRebtesmifal 721andthed®erted in its direction of driving
force by neans a i.C i o8 | i gk n 1 ,an
el ongated rod 1gﬁeaaﬁg'tpglﬂr?'§ anﬁth%@c%nrﬁ%Fﬁ'g%ﬁgﬂr‘e g%é]/\rg@ﬁ,aagg ?ﬁét t hese
parts ar eintemygpienopetingnyenamemsintiuding sufinteulpter vacguni valvesy&itnan bent
or the |i T kLA j ‘ i i .and | evers ar per at ed
nmust be sﬁ’??rir%ﬁgﬁt% W&%Q\g’g‘eﬂsgf g@ ﬁ%t Ht?gopl%ﬁﬁl é(? ?é‘é glgvs?n'&%@ag%cum‘e’?ﬁegurt her,
the |inks@1thes i mialr rapt ahel idiscdnnecwrfoundie sgiitenndcawadtch71 i it fthame 25

or the Iige nust ha}ve be heav'¥ and Iar%a in order dto rovide a sufficient 2
ISconnector/ground switch operaung nechanism and a Bround switch drive



1 ~ MAY 2003 rigidity because the friction and the |load | osses at the tine
of converting the drive direction are large. Figs. 10 to 12 inclusive
illustrate the wipe-1ink type mechani smof the portion A shown i HMAY F037.
Fig. 10 is a side view of the mechanism mthe open position, Fig. 11 is a
front view of the mechani smshown in Fig. 10 and Fig. 12 is a front view of
the mechanismin the dosed position. In the figures, the reference nuneral
26 is a cemafecdd Mgr opening, ald ciesimgs e rapntans 7. Buslikarese ae alsoend of
the insulating rod 62 to project toward the wipe-link A side and 28 is a
U- shaped s»saeg%@- connected to the lever 21 a of the interrupter drive shaft
21 by means of FneirBfefSncel Remdranzd rda nawkielg 2&mbag4 ivamddiertuptazilimka hol e
for allowing an end of the spring rod 27 to extend and sl.idab

|
t her et hr offgimne, B8 & 3tgraend Sviicd nky MaEenRRAT e FHANGEMANR T Eﬂfgﬁh%tg%‘teeact
spring 26"&9%9%?%!1 fidind ﬁ%bah{shmé_t iﬁttﬁrrupzéif bEéralting rhededrismnie et act s

of the vacuum Val ves are brought into contact with each other in order
to gener amountognirace 93 canditke around sywehulink fane 8% MerNFalig arNiy a

contact PIGIRRHIPRAPmRCRAAAR 26 18 BRfimtBhiifg fafie 2@en the operating stroke

of the drive anismis decreased_ In"the contact closed position,
the spring rod vhennte ooterupier clragt ShAEm2h@f Utheh JpEIrUelc IRer3 Dy a

di st ance own. 1 NeFi-g. i t Ve,V tehak tNe 17§ | eve
di st ance &é%}a%'he%gﬁgt%}%ﬁwt tﬁﬁe prﬁﬁv%@gaﬁ?imta% o?otggo. ?ﬁgn'bol ts head
anached t mpenatedpihrough stk 2VipeAinkomeshanism kaeUneshpeismeaekeed Xy e nade

of a netal _.sheet tegi_al nt _ i, 0k , only guide surface
avai l abl e ?’8?9 éd?ﬁ%?ﬁqg thf%’%'ﬂgﬁrg%gﬁégﬁﬂgsmP%'i nner peri pheral surface
havi ng a | engt h Referrrpoowitodigo8t thee discohnester/grasinavswileh Forgacts2?1 of

A di h ti [ 1 . . of i . hani
for L he b8 s BroRAS il SkeRlbE THEE s 70 Ae SR BkitEenan! om
ppgr at i gg ;:rfiphaﬁim?cgn?eﬂ?ﬁl Qawn?_'rml\idftatﬁnmpfemgt gnﬁgndmhl'mi drivesstaft 22

i ndepende unted to, the nmountin ane, an ey S e_i he

res pgct i v:}"f nﬁlgeﬂ‘etcf‘ap'&m VAL ﬂ%&?’"egcﬁe%dﬂéhgﬁs%ges& Sraq%'a?%g is

I ar g'eti BI Smli'tﬂeﬂmial'ia\c}ﬂebﬁfrﬁ] gophte sima:hadlt rivat sheaft z@aaeséwmetmeslmmemb'd Bfcsawas .
inevita arge~ Al sq e interrupter oper C roun
i 1 h opo R C iBuRSH UK sebornesBEro aRS SA PafaEl Ty 3P Bkl g

i ndependengndademéritawts and @chhatteanothe geoyrid: thraeal 72not e placed imtb thae

conpart nent %or ane 3 1 9 MAY 200 unit cannot be utilized by other unit.
Al so, the ¥OM9EESa®he drive shaft, the mechanism etc. are arranged in

such a manner thaé dekefibed abvl@gactidraiigi RNhBLENVeAt 6halngeahgetdaritiditthehe
frictional loss and the |load Joss are high and . the |inks and the shafts
nust be st RTYEN PRI TENAPIFE Pﬂai‘h&gt%f?uw Syie t@%ﬁ%%@@ggﬁ?y f or

driving t hgheCOiRESRAN 21 RAKe irkelrBp@? opefating MechamBATAmIthd steabhafepea, |
Fnt 1 oha

maki ng the pverall sw tchgear dinension |arge. Furthe t he conv

i pe-Tink EHMSIONBA TG SRRATRG FIRRDAISTR A erabersdhik ack elatyely (ong
structure, bapsuse Nendst eranehet & deivelfbfeeotiroiggH Be rfnbﬂnﬁtﬁ)? ifragne’ 28 amEVBIERNt i S
only a thickness of the sheet npetal is short) the rattling or play of the

spring rodP2gayse it giupd hayp & BICieRkigifidhani sm nust be large and rigid.
SUMVARY OF THE lwg Howh&in W’]gsﬁ Mhe rOY4EER A APivEISI SN tha iﬁtde?mpié‘frw r

havi ng vacuum va an interrUptier operating nechanismand a groun
swi t ch opeshafti2g inwonsaitedin dhadirection iof slfving forea by imeans: of a gpmplicaledr at i ng

Comon. bas i asarnelhd SpRiioe 488 b2, HR%an6aR8, 3L T4 2t 3HE Ao dhelh
The i ntor f unt o ORES at NG ecnan S oy Eonar o6 5Ot e Start Chat oxt onds
on a1 e SricERCh kb ABTERRR? B TR KR E0E Sofek with, PR tie v
el ectrode tihks badVevarsiare apsratedirersebe suffitienly lacgedso as diot ecinterfeéreansi tt ed

to the cont ac;_‘ ?I ectrode of the vacuumvalve along the |line of direction.
The drive SRSPOWF™the i nterrupter operating nmechani sm my be di sposed

Further, the links, the interrupter link frame 24, the ground switch link
frame 25 or the like must have be heavy and large in order to provide a sufficient

-
Iy



on the common base franme at a section ‘between an interrupter side novable
rod of the interrupter operating nmechanismand a ground switch i \ﬂq bl e
rod of the ground switch operating nechani sm and wherein the dr|ve S t of
the interrupter operating nechanismmay be connected to the interrupter

si de novabl e rod through a connecting nenber. A connecting nenber of the
drive shaft of the ground switch operating nmechanismand a spring rod of a

ground SN?B Ry betslesemeahtron add te foad |gssesat thevimetofaperetingghedohani sm may
be connected through a mechanismincluding a rotary nenber rotatably
nmount ed FiEEGLLA %’SA%@@U ng menber about an axis parallel to the drive shaft

and including RRQOHG &hi@W%u%éqm§IMeftﬁé'vﬂﬁeihﬁﬁ tpe rechaWisin 29QRes! i dabl y

extends. The cofnectin nbers may be canti-levered arns. An openin
spri ng oportige A sbewnupth BpeFlst 1Ags Rexidr i Phide PechAnFBIRdh ‘?Rpﬁnspace

e o0 BELIBATFBN3P Roafhnt DRuPLOA BRI WRWA Fio RS BAGIFAN1 TR, Of 0und

swi tch oper ani sm having a relativel ei ght may be di sposed
in front adforttiveew nfmermpceamép‘elnahﬁmipm%fﬂ% such that the ground switch

operating nech b Al e chgear.
SR EF DEACR! PTITOKRS He BTRAE R ARt 28 4 Bt Bhrihapa? it e B0
readi |y appageod fifmiyrdispasedoat awend ofithesinseldtiog sad 6210 projedt tewardthér er r ed
enbodi nent s f t.he e

accorrpan;‘ff‘u@e Pg\ﬁ ﬂ aqscﬁﬁ%\m g\ggé‘%‘@& &a@eég@r&%%f&em%gP%i%%?f hcehgear of
the fi rSﬁntermpdarrmnb smfafttzhlebphmstoflmpnarﬂg on; Fig. 2 is a side view of the
sw t chgear sho Fi | S, a Si d vi.ew ,of 0 ct| menber
of the drive sﬁnﬁtﬁﬁagﬁgﬁrﬂ?@ﬁ?g't‘%?m&ﬂ?rda PHY" r?er&%eolﬁ ﬂf@[@ I's a side
Vi ew showf fige tsha@ PINRT td Bgramardrey slfdablyt eve timerathrewdtt.c hTip stratiung is

mechani SH‘I@I n _the

connect i ﬁ@l‘fﬂéW'rF%B‘e{)Wéer&’B‘ﬁh&og%cf Eﬂ”’&ﬁ)éﬁ%e% @i?cs‘):v#ﬂ%ﬂ‘ ?ﬁgnf)pen

posi ti on;affer@ne %:e&uptérrMamismf/mbmdcngnt mvesmnmlmgugmmw cbotact he
ground switch operatin c anismin_closed 03|t

i | 1 ust r atWifiy e °Fhae>76Ut raet IheEALe BCoPIREYP %ﬁ“f%ﬁ?g}e }5%%‘}“5? |"ﬁt¥aen%cham sm
and the qbr)umhraw:rhgh matpragsmme efdetercring@ valuan@lenswhé dyear ;

Fi 8 tch Fig. 7, Fig. 9 i
ple?spec![ ?Q%@P%FHPK? Hg"ﬁ Wk%?gw 2 gﬁ?wsﬁ'é%l ! Ironal S\I/\ngtchgleaira Fig.

10 is a side VlIﬁWh@fcddﬂ@c&@ﬁ@@@bd@ﬂuoﬁ?m%pﬁhg\hﬁdIZT EomsQou‘th ;ﬁrbﬁct
interrupter o ting mechanismin the open positio 11 a front
view of tf ﬁ%mdg éh?gﬁd PERADER! 2nENnA q'ﬁaﬁg %@P‘Wﬁ R ﬁtg 5‘2 with The above
wipe stroke, so that a relieve distance 1s provided betwesn the pin 29 and the top
of the bolt head atached to the spring rod 27.

Also, since the U-shaped bracket 28 is made of a metal sheet material
bentinto a shape, the only guide surface available for guiding the spring rod 27
Is the inner peripheral surface having a length corresponding to the thickness C
shown in Fig. 12.

According to the conventional layout arrangement of the operating
mechanism for the interrupter and the ground switch, the tank, the interrupter
operating mechanism and the ground switch operating mechanism are
independently mounted to the mounting frame and they all must have the
respective required rigidity, so that each companent members or pars is large in
size and therefore the installation space for these members was inevitably large.

Also, the interrupter operating mechanism and the ground switch
operating mechanism are respectively mounted to the respective independent
link frames, so that an unoccupied space within one of the compartment for one

-~ e

e



f 9 MAY 2003 open position; and Fig. 12.is a front view of the connecting
henber shown in Fig. 10 in the closed position. DESCRI PTION OF THE
PREFERRED EMBODI MENTS Fig. 1 is a front view of a sw tchgear of thé 9p’r"’e\§e?m3
invention and Fig. 2 is a side view of the switchgear showmn in Fig. 1. The
swi tchgear of the present invention conprises a vacuum valve nold nenber 80
in which the interrupter and the ground switch contacts are acconmobdat ed.
The il | ustinhiacadnsvivé ohlizemidy other sinit. t hr ee- phase swi t chgear conposi ng t he

box- shaped nol d er 80 havi .ntegr.al W thi ical |
inéufat?ng r esi ﬁ@?’&%%%&gﬁﬂtﬁgﬁ'g? %a?‘oﬁﬁ/ep scg‘ésﬂ'ﬂm %n%ﬁ%r?%%'g) 2,y
Wi t hi {1 thgugﬁ@uﬁﬁm?@ tthaz gne@rf dﬁﬁihglﬂirbnlti)ﬁ: st bs crmahgeaismtihaalthmfrhn:tlghalvacu;Jm
an interrupter contac servin a_di sconnect or [ rrupter
20 wol | albes GdnRdong AT chAreine DhesBod 51E BTG BESv AL o Vbl e
contact 4hageddrds Agidfityonary contact 51 b of the ground switch are

connected together by a flexible condﬁﬁtot .or ® shunt 81. The_ stationary
contact 41 b of AlSf the EPREHNACESEARYITcETWAT B CHTROMYHTURAG S 43 Bt si de

of ‘the mldonRABY sHfiaNinsth aiba! IrARAIGMhGQNRAl siblcrizeal difiengontargeswi t ch

i S connecte ower supply cable 83 at the outside of the nold nenber

80. The novabl e Fastheachespnyentionalavipadisk ceppestansregyiifed? Bave @ reheve
t | ' ~ 80
e Ay AP R 1 i ot B s

t hrough an"rnsulati ng . el'l ows . vabl e contact™ 51 a
of the grcoddnewément isoriyartbickedss of Wegshretdnetal ischogy, the rYiaBI & play 52

movab o il 9 SRy fad RRE el WERIY Ing Fre i e R I hary

current supplying conditions, the interrupter contact 4i is closed and the

ground sw I so that an electric current flows from
senosRask e jvesaien

the bus con he power 1ine 83 through the interrupter contact
41, the shunt 8ITmedreseet gveandn sesidesircasnitchgsar haMdngyaguusn valvesgaound

cont aot 41T rlen shefautR iheahisi B 2 bRLAc Fult Bfefstfa REERBHELT"

connect ed taraberigedimchaians inerrapex peeratingymetharnismmaridtheegrbend 8@jtch 6 1

9 MAY Zpp~_the power supply cable 8 e gro e hen t he description
will be na quqﬁgép%a(wsoq\%ée %b%?@ﬁ?ga?ﬁa%ﬁggw&ﬂ H%% ?ﬂ@gi nt er r upt er

oper at i ng nechanTisencamnien bases frahre gagweimadetafia sipgle ahetagshestnt aito | n
Figs. 1 and_ 2, tgﬁa reference aumera‘ld 4gwis %geo%erati%? unit of the

i nt errupt e "G@5% HThg" 7 SIRPLREY BREVERN e YAFUSELYAPPRg unit of the

?r oundhsw! tch oﬁhﬁtinregrumhammf?gﬁecﬂﬁﬁfﬂhmaﬁ e tisd atdrive sha(ijmmmnhbase
rame having a U shaped crqgss section an 0 e interrupter.an shown
0 Fg 2 SRR e ehareeiie ¢ SapREs A els e MpramERL Pt AR dr i ve
shaft 2 foelddredertfens vatwrim vabeawhegebyea ldzine Joadtis diredtly randmitvesd sithet 3
for the ground jtch operating nmechani smThe co n base frame 1 is a

si ngl e met QP"E‘fg\éftecﬁgﬂF 0?8‘%%' TVQR’ LJ%QFQH?? E’I‘q’m%@'%‘ﬁ'gﬂed cross-section
(see Fig. 2) andThe diiveashafitbfahe ifterruptes opeedtirigomedhardisi® may erkeftyed80 by
means of bolts. The position at which the nold nmenber 80 iis attached is not

out si de of ONHBECOMPN PASS FRAE-Al aSeqiiofRElFesn @n IBAMPERr SAe mayablfodal ves
4 such as, j?,?m,"g j i b A | AR SGfd Redval
vacuum val \(/)g%}léo ph%s_[agggrggﬁg_trﬁ% H\?ﬁﬁn@\ﬁée 4 o%ﬁtcmﬁg%ase B%]anggl | as
tile vacuuldnegreund syvitghhaperagngnmechanisat @nch wherain 4hefdrivee spatisef e
Therefore, ; +he f YA fi. i h | dt. i i (W
of the comaBae pperihgemienRhichl AP nd andeel the idthlEE" SR
conpar ed t anovable sedkthrheghe atdonneatimg mesnteri s secured at the outside of the
row of the vacuu . e i r t. the
di st ance bet vveenr% %@*@%@G@e@g’p}%&? fogggéggﬁe%@%r?a etﬁékéggf"?%%&'tgﬂg’?ﬁrg?%cqgent
rigidity canechsnisbtandadpangmodiof B groendgivitchesidd mebaieie rodraf thé rmind e.
Al so, thetrap%verse.vm'dth of the common base .frane 1 .. i

switch operating mechanism may be connected througha mechanism including

a rotary member rotatably mounted to the connecting member about an axis

parallel 1o the drive shaft and including a bore through which the spring rod

- aiw
gy



shown in Fig. 1 can be nade smaller by an anount corresponding to the

el imi nated securing portions at the outer ends, so that the drivelShdA¥ 2003
for the interrupter operating nechanismand the drive shaft 3 for the
ground switch operating nmechanismcan simlarly be shortened. Thus, the
rigidity of these drive shafts 2 and 3 is inproved by an anount
correspondi ng to the anount of decrease of the distance between the support
poi nts, slidably exyentde. further reduction of size of the apparatus. In

i i he Line. of di [ he i i de .
2T vk an st h Y Bo ARG Bt g the -

i nterrupter coAhagperihig(syprired)hfdmen irterrapier oopératifig gne2haniamc oeyade
pressure spring.5 of the |nterrupter operati nechani.sm i i d, and

t he oper ﬁ‘tsgﬁéagr‘l’i‘ 12 §P2¢S Jsfingd BaTyeen F@lﬁﬁeét‘?nf%@er@@r‘fé'ﬁi §\?ﬁtab%P§Pag®§i ti oned
subst ant ppichén@im.ect |y above the direction of opening and cl osing novenents
of the interrupter through the drjve shaft 2 of the interrupt Wth this

arrangenent, thBe@rpyRd aWIER CPRSrAtNEReRRNIFRNAVYRG Bée'éﬁ‘o’lﬂéfes&‘%{h%%%\/er t ed
so that Ms? bO MispBRedhe fréMNSHThet Rtbralptdidoperatin g intthapddi sushanabihet he
an

faction the | oad | oss can be decreased and the required r.iqgi fji tey
agai nst BEHNhEWHEN ERRFIMENTECRANSKLCIA AP Acsessed-liprHbe fraftsidg pr &
ar r angengke hgégr_ of arelatively long | ever 100 such as used in the
convent i onaf: xanpl e shown in Fig. 9 is not necessary, so that, as shown in
Fig. 3, the contact pressure spring 5 and the operating unit of the

interruptBGﬁIE@pﬁégﬁﬁlg@ﬁr@pi-ﬁ%iﬁyﬁwggﬁnconnect ed by a canti-levered arm

200 for exanmple as a relatTvel | ecting nmenber havi ng a required
| ever ratio, i.The pessentcionanten nglineegnme fropre ieadhl aeparentt Tomofhg he

interr “pkﬁfov&ﬂgr 8biafleg ”E%é(}"i‘%\iéﬁ‘ ofnf&: pr%ﬂé?réi( ie\‘v’?oc%{@%htsz off nkNBrdsaher rupt er

operating mechdnrsm can ositloned 'above the nold nenber 80" and between
t he novabmeentioastaken (1 camgodtiomwithtbevagaampanyigg siiamings incwhishde novabl e

rod 52, Thus, g ufiil iz Uiy bPYAL kRN oSHIOBT nEORRP LisifRADES e above

descri bed and by“positioning t Ive s etween t novabl e rods 42
and 52, tgresemaoeemaxrgssary for driving can be nade small and the

swi t chgear can |_-siz l.p_ Ei tion between the drive
shaft 3 of the ﬁ&a%%éébﬁ‘éﬁg’o%éﬁsﬁ“ﬁ‘&“ e%ﬂ%@ﬁ%ﬂ;ﬁg ;l‘ne spring rod 52
di sposed at thdrigpPas aeside afew é thyy conaecinigt mbmbied ef thow dhilve shatt d32hé or

T thi's aRtere! Gferele R e ned. I n Fig. 4, the drive shaft 3 fer
the ground swi tiib. dpieratsida vieee shoiaimg rse connectingd memibérefos the nground 52a
conneot | g IR a8 Pl IC s BPEREoNPPng rod S2a by the wipe- I nk
nmechani sm whi chFigopisi adsom viewshowieghiee dnnetwigimigmber torhibe grouhtie
Corec ! RSk o et 5 7 i oBEH Bbbihp! o (. Or Ly, STart 3 and 1o
hole 8a :,fi 8 Figl 6lis9aN¥ohtAiew showing the connecting member for the ground
switch operating mechanism in closed position:
Fig. 7 1s a view illustrating the layout arrangement of the interrupter
operating mechanism and the ground switch operating mechanism of a
conventional switchgear,;
Fig. 8 is a side view of the switchgear shown in Fig. 7;
Fig. 9 is a perspective view of the linkage used in the conventional
switchgear;
Fig. 10is a side view of the connecting member shown in Fig. 9 for the
interrupter operating mechanism in the open position;
Fig. 11 is a front view of the connecting member shown in Fig. 10 in the

iy



extending in the direction perpendicular to the axis of the rotary nenber
8. A contact pressure spring 6 is disposed between the rotary nenber 8 and
the flange portion 52b provided at the | ower portion of the sprang {8(1‘ §2a.
The description will now be nmade as to the wi pe-link connection in AY 2003
conjunction with Figs. 4 to 6. Fig. 4 is a side view of the ground swtch
contact 51 in the open position, Fig. 5is a front view of the contact
shown in PPYN PPSKIRA. BNEY. 6 is a front view showi ng the cl osed position. In
Figs. 4 to 6, ref .gr Meftle f the
ground swi tch opgr a1?| %gﬁﬁgﬁhxgﬁﬁéﬁhggghfgét{rhﬁé spri rﬁ%’h?g@%ﬁ?g{” Pgmaén

ext ensi oncoksedposiliiper end portion of the ground switch side novable rod 52
of the ground switch contact 51. 8 is a wipe-link pin as a rotary nenber
and is rotatably attached to the connecting nenber of the drive shaft 3 of
t he gr oun®ESCRIPTIQN ICR THE PﬂEﬁEﬂBED EMBQDIMENTENti -1 evered arm 3 as the
connecting nenb secur dta 3. Provided.at th ter of
the wi pe-1nk pi E:r% ?’Pltr‘ﬁﬁﬂ ﬁo?"ﬂt%‘@e&?i:w& RIGS RN & 'gogfsne axi s
of the pia sdehiéwaif thhesvﬁwﬁgégr sedwnza FigvitngTheawibgsard dadhleypiesent t ed

into the through hol e .8a and t he ntain the. conpression state of
L hecont alivant DB HESRS Aa-asdum VAYe TBRhesiar b L MR, Ty tprripter

t her ebet wep@. Hé epolme sﬂ»mcnecah&fcts réfaddemnraddated. sThecillusipgedt swigch
nmechanismis rotated cl ockw se tgé drive the canti-|levered arm 3a downward,

the wi pe- IMYKIGiig Rhype &t Fput omprsing e Bpx-shared f'??'ﬂr’\"%’é’ Phe
spring rogooRaviAgdnidafally fmml mhmdaﬁa%kgtwag? iAsdlatfd Pssin tir@e0yaigh SWi t ch

contact 51. After the ground sw tch cont is closed, the contact
pressure é’&#‘f%@ﬁ@‘@@ﬁt‘h@ apEifor essed to some extend. Therefore, even

when the. cl 0si ngn g ok CwitindperiReEh (8be SPEPWRRAARER!s FAARGIHEA & £er tai n

| evel of the contact pressure can be naintained by providing a suitable
amount of Ni@YREYLMe RNoiNtArAPIEd FERIACT Bl cSRIVING aHPPga dm@nmpp@nanﬁkan

mechani sm
Cant 1 oyt URNASDE Grodndlng Sbon SR Eonalks STarebvded Miaa, |,

shaft 3 fdﬂOYﬁ’Féeg‘FQma@F 41t Gpsiadienay reeBahPim ofctiengrised %‘MI@CPE}QN ng rod
522 pr o] ecighrigRyied tbg feiﬁﬁg‘ty"&ﬂfeiﬁm E&%M&%Ha Surigy 8 upon the cont act

separation of the g ere is no connecting pin or the like
that interferes Wﬁt ﬁt@tmr@ryrmmmft 43 Ploiey iNteleupIpr i FonoecBZatopEopest s

upwar d, SCto%duct‘orGBWtswgf EﬂbaFnotl@?r'ié?nbér 8@ af\@Qﬂe ts%tf&rngw anﬁc{ ﬁll b&fe

space, allowng the switchgear to be nmade sma si nce hol e 8a
of the wi pBeIgrAKNGiswitghds copnegieditna gowarsyrAly cablest ahgerausigaf the

provi di ng RolPmefioddWgle surface that that of the conventional plate

t hi ckness, ereby the rattling of the nechanismcan be reduced and the
stability of thelh®maevablgrestagt 4132 theirsbrrapieeit coufested tytheoeiegml 1 and

2 again, e ter g n This
"t or  upt o RS SRESnNaBIErod 425 cRaridl o o, AR 285 Bt ABet ween
t he cont acnsylagiogurd Bmlandgselmw.waﬁ asd hile¢ weavablé eontact 834 gfrthesgroandpr i ngs
6 of phas S | | tween t co ress springs 6
of , phase %‘Qﬁ%{]%ha 3‘%3‘_% %%ﬁ"fqﬂaﬁ%{ﬁ&gﬁﬁ@?\ ineé ﬁé&'ﬂ@' °3 %ﬂ"?‘ﬁﬂ space
only 1;] or tmembere8o mlprto&lghogelrdvm 8Epr iThg @r_ouhelssmadm_gmnggvﬁ@]@pﬁga 592 is
swi t chgear round.switc erating nechani sm aving a
relatively @I@?Pdhg%ﬂgrq@d&n%%g@@%n front of the interrupter operating
mechani sm 40 or Dbengmee @?dmarystmﬁerﬁtfsftmblylﬁg dén&ﬁoﬁé‘ﬁthéﬁ’ﬂde%bter%d?\?&tt he
i nterrupt é og ras(ﬂ‘fg 5 hani sm 40 and the ground switch operating
mechani sm 3b 15 ﬂg‘é ea&“’&ﬁg\/%""@pi:‘a”tﬁ%s‘t'ﬁ(ﬁpeﬁaﬁ Be RkaBrIersse to
each ot herclprentt fibWgi f&mt o) t hat

h ot herclayemt! #ib e TRACEENARIIESD 1J16& HERR He BMbTan She! N

the access, to the display and the operation of t ani snms ca

est abl i shetPterFdRer ﬁ@n'@ﬁéﬁhﬂhﬁgs"f%é@‘sﬁftﬂbthérgfwfaﬁm!vﬂ@ tontact 9 .t hout u5| ng a
conpl ex |inkage KN W2aHEh nd _the
ground switch o rFgerafl ng m?c %ﬁu@%ﬁ%%ﬁ@&g??ﬁ%ﬁé@l?ﬁ@ gm%n% (5§ewpt h

t hi s arr anyBifbrthe interuptgracanitadtet tis openad siace tre d_;rosndeahtcls\sideCrhgeaﬂslehaVI ng

a sinple SiddgbYE RQonnected to the ground portion E externally of the mold member 80,
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In Figs. 1 and 2, the reference nuneral' 10 i s an operation handl et@rMA}h%aa
operating unit of the interrupter operating nechani sm 40 and the ground
switch operating nmechanism 50 and 11 are display units disposed at the
front face of the operating unit. It is to be noted that, while the

wi pe-1ink connectiion nmechanismis explained as being applied to the ground
switch operating nechanismof the first enbodinment, this w pe-Ilink

mechani sthempgwensapply cablea@pardetgroonded. swi t chgears and general |inkage

and not to be kim.t Q1. W f i L ~ g
MAY 2003 As habﬁ@éﬁggggg?gﬁgﬁwﬁﬁgﬁﬁ @hﬁt’gg °f'o?ﬂﬂ?¥89?§§én %ﬁ(‘/éﬁfﬂ on has
vacuum vahe esterRiptérnbpsnatpt emeoiemisini ag welt lasninenganndaswitchu rpesatinge h

oper ati ng nechani snl %nd i,S cci;ﬁr cterized in th%];[ he interr@er ﬁperati ng
mechani sMEFTBNHE: gMbhRs AL A: BisrelereRge RERiAl 401520 CRELHNGBAT o
common bagg ihisHiprereperAlingdnieehhfidni AWENIHEOBO iasak | dhierauhg runanyf e of
clainmse 1 to 9, the arrangenent does not require unnecessary space or high
ri gi di ty HAYNGHEWMIER OpLratlg PERPFNHERt parts is small and is sinple in

structure and Ifr@hieiBiepiel. ndirat AMEDA cBAwRod basE fravve havimds bEhapesd ngl e
metal sheet bent into a franme formand may be secured between the vacuum

val ves, SSOShaeCcEOAngIfer e ialereyRier apdRspIaNE Bigs@f e FRMMaN BRK ty and
the driverghafi sﬂhgbh@ APSIAL i1 gFSﬂgg gm BRaft Bt SorSHHY IntdfhGsRPY t he

rigidity can be increased and the nu he parts may be ctiecreased and
t he over adperappgumeananism 4casdine sinve shafink formhergropnd svalsBreneraing

mechani srpngw rﬁggpri se a drive shaft that extends on a line of direction of
openi ng an o) ng novenents of a contact el ectrode of the vacuum val ve,
wher eby a dri veTheagmmeoniibaset frgmer drisrd single troetahsheehbant teeabibitodle of

th | ' el t : | '
frioton uitnifayg OiAebBS, crbllsfepdh [2E, 18 B) S ainache| A6 dplr
oper at i onpertianbef thadeoikshmiemberB0 byimeanshaf botss. t hke pasdiongtwhichpgbe at i ng

mechani s Wﬁ@%ﬁﬁ%ﬁ&ﬂﬁ b HUE[&&@?:%%@”& b [p%aESQtA Hapgcreen an

interrupter s erod o e Interrupter operating mechanismand a
ground swvbtichersiegn thevablumvatvest4 sich g3, asshaan indfigopesithin @gclearanaai sm and

wherei n t Qe dr i f he interrs 0 t C i VL he
connect edgé%rq%%égﬁ“ﬁe{%rlﬁ‘&g{aecﬁ“uﬁ? 5@"%04\/%@%{5@08%{"%[hggﬁrzg“&g\ﬁr%{zgﬁﬁéh%errber.
Ther ef or ephase Baasewall bs thereacium valvetdef phaisedd gaadthe aacdign dalvestsfable A
connecti 218 merrger of the drive shaft of the ground switch operating
mechani snPARE "spring rod of a ground-switch side novable rod of the

gr o:m(cji_ swi t ch ophesdforey ambaﬁimgrmyomle\gmimﬁd tﬁémmxghi_imeﬁﬁci:mwu)smb

i ncl udi ng tar er t at mount ed t.0 connectin er. about
an axis pgfélﬁ?eqon%(rggﬁgas&“r esﬁa?%/ Vé%"&'jacﬁ H'(l,l'%lai hg%f‘ 8’& 5‘3[4% gﬂ‘gﬁe(/\ﬁ?ch t he
spri ng r odosipaded o/ thextasedwheeothelimsedrdme gesecured &t she basdecaiithbeowbt ai ned
and the r i C S th ontact pressure can be nade

St abl e. @H’{é‘p%m"g@sgﬁﬁ%%ﬁ?% ﬂﬁgﬁgnbers may by canti-fevered arns,
30 t hat thfalre iswthisrmahgemmetmqietmf ac:aﬁﬂepﬁ;!h@seb?eerﬁomww@ behe
evice small-sized. o] i.ng, spring of i.nterrupter operating

mechani sm"?%‘iﬁ Bé"%i%’@égﬁﬁﬁﬂe& EQQ%%GBW%@S“%B‘PQ\/&@%‘H%@ssﬁﬂ}ec & ound
SWi t ch opghakt BEn&wlidies MAISS, $iBatarishersey®idih lof tha@BRrAch Bhsh Haarfieyi ce can
be decreased. The ground swi tch operating nmechanismhaving a relatively

smal | hei §ROWRRN 5é0-d1 sEAss &@ mader smaller byhan | amewntupesespending itagthe

mechani sm IMidrt 8MHeC i i\ %‘P‘ﬁﬁ essed
fromthe f?r‘ﬁgﬁﬁatgihgééecgp ﬁ?&{e SW tgwggaﬁtegghta %‘a%wgﬁqggcraé@? 0 %gmg?%pl ay
and t he opRiesPirT eperaiag impethatismsanchtheairivet shaft Shied theognound swwhat i ng

face side e ' I [ ev n the

|t or  upt o ospi HthahiHY kot Ay 13 ool it o TRl Bl nife

mechani smdsyesshafier2 andedisiimpravetbby an amount corresponding to the amount of
decrease of the distance between the support points, allowing the further
reduction of size of the apparatus.

In alignment with the line of direction of movement of the interrupter side
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12 E , 19 MAY Z~~J~' Wat is clained is: 1. sw tchgear having vac um

val ves, an interrupter operating nechanismand a ground swi tch oper MMQ’ 2003
mechani sm characterized in that said interrupter operating nechani smand
said ground switch operating mechani smare di sposed on a common base frane.
2. The swtchgear as clained in claim1, wherein sard common base frane is
made of a single netal sheet bent into a frame form 3. The sw tchgear as
clai ned i mdadigncd 92 @) opdreng andhosing taninterbseer Eormtaet 4 (4t and dewnbet ween

said vacuum valves._ 4. The switchgear as cla kn any o f ims 1 to
3, wher ei QGEHEN iiMtRBr &)t B C%@F‘a???ﬁu%éﬁﬁﬂgs%eog Hbﬁ 'né%gl‘pggﬁgip\?gi@ﬁaft

t hat eXte'ﬁﬁ’éclﬁ'ﬂusf}n'lsn&s%s@draﬁ&'@;@ @ﬁer@ﬂﬁQIMt AMdhel pgérngptep\peening of a
contact electrode of said vacuumvalve, whereby a drive load is directly

transmi t t eoechanisn d0dsmasitionedeshstantially dyactly 2Re\R e direcion ol Apesniad | i ne
of directi e 4,
wher ei n sa?‘gl 5%5{/3 t"t‘%#‘gsal r%ﬁee?’lru{gigét} etrH?ga%Watﬁ ?ngmrree%hgﬁrg méfl is"fé

di sposed omesmpdarconnon base frarre at a section between an interrupter side

novabl e rod of ?%éi tll\igtagl:értb%trﬁécptoﬁg aﬁ\;éﬂglrgggﬁa&gm Vo Q,rpéleﬂa id ch

side novable ro 5wt ch operating nechani sm and \/\herel n said
drive shafdr acoinveeted sorthat thqotped ropye battrangmivedh alingna skagbhpady aderebsai d

t t h
ne ol o nednehERBHE M dfh1Rs GHEL BeCRARE] hAngTETFed Raaly acaitst FhIZR,
drive shafernfing af domponentssoart e momienized.ng mechani sm and a spring rod of a

d tch b d of | '

e connect od ¢ HAGHLR ATheRRARe RIS g! 4 e Bviy Feear 16 b
mr)lum ed '([jQ.l§e’ti| lihdm@itftﬁﬁlelb nﬂentalﬁéiﬁ?ﬁﬂlémm&mﬁm g 9 lpafcﬂlriee(?ssaryzm thaiy iast./e .
sha an i ncl udi a_bore throu i C r ro | ends.
"13 o419 aTie ShMiaquar U e s and th aPAraing, dat RS oi n

sai d connemtérng:zaea‘pefamgrmeeam.sni Weﬁ@,d bardehnedtedTby asmamslegeaard asn
cl ai nmed |n?81%¥ one of c

i nt er r upt e20R FUBAMRE rﬂ?c?lgeﬁ?‘é‘fﬁtw Eh%‘ EB@@%C&‘%?{%%&&@@%@%’ﬁé@"ﬁgf f Sal |
phases of eatiof i@ 0asdasvédrEtingemeibey foechandsve shaftTeofs wid Ctdﬂgerapteas
clainmed i noggééung meéhacnl grhns 1 to 8, wherein said

Also, the dnve shaft 2 of the interrupter operating mechanism can be
positoned above the mold member 80 and between the movable rods 42
arranged in a row and the ground switch side movable rod 52.

Thus, by utilizing the relauvely short connecting member as above
described and by paositioning the drive shaft 2 betwsen the movable rods 42 and
52, the space necessary for driving can be made small and the switchgear can
be small-sized.

In Fig. 4, the connection between the drive shaft 3 of the ground switch
operating mechanism and the spring rod 52 disposed at the upper end of the
ground switch side movabie rod 52 for opening and closing the grounding switch
51, which is a wipe-link mechanism in this example, will now be explained. In
Fig. 4, the drive shaft 3 for the ground switch operating mechanism is connected
to the spring rod 52a through the conmecting member 3a secured 1o the drive
shaft 3, and the connecting member 3ais connected to the spring rod 52a by the
wipe-link mechanism which comprises a rotary member 8 rotatably attached to
the connecting member 3a about the axis paraliel 10 the drive shaft 3 and in

which one end of the spring rod 52a is slidably inserted into a through hole Ba
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ground swi tch operating nmechanismhaving a relatively small height is

di sposed in front of said interrupter operating nchani smsuch that said
ground switch operating nmechani sm can be accessed fromthe front Si gi"ﬁmﬂ
the switchgear. ~a .AL.A AS!IS. Ah. Af. A A( . A3. A A9. Af. A9. AyH. A3Uy 3

[ JLO CC~ytoje [V]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]calca]ca]ca]cal]ca]ca]
< T 0]

f:Iﬂ ??] S%&é&?@@% Cgﬁ‘%’%{igf?]{l&?éénﬂ\gq‘g‘lséﬂj‘% %a’li%:%f 8 RPN c ) cay) ca]

U cal cal saboaheakn] coh gl o BRPbGsk tRkGaks theabea) ardmobe al sad a cal cal ca

I s5x556 A SV>X>} >>>>>
@ @\0AbBlange pomiph ERecpipyisiedatdhe tewarcRqrian @é}%ﬁnr@gaq@ 52a.
al cal cal cal cal 4l oglkeahah Gah bl TR LGP e ohbalAR) bnbelisi! ABBCZ CODE

¥ 1 J Ki(NIVEMME:t(BrP@WET@@mORI ' Fid. dap casifie a}m}ata]ecqpaa@]sw&qcafqm%% \3@] ca]
ca] ca] cal¢a] ¢al cal cayl calcal cal c calc VWAV
XXYi YZZZkié&\%?% 80 T]pg]fi\%)fb g@a%c%i@@i %'%ﬁ@htﬁ?ﬁ%ﬂ%‘]qlgg ggbﬁ?bai calcalcal]c
?] CaLﬁﬂ fﬁﬁk@f}cﬂﬁﬁkmldhﬁfd el da};wbosﬂioa{ﬂga{ \(;\a] ca} ca] ca] ca] ca] ca] ]ca] ]ca!
ccc ij= cn: oo{ vpkf a c ca) cal ca
] ca] ca] ca] ca] g% g%scé] E;a?'J {’i’]ecrgi%rﬁf‘é%\f‘eg]eéél] géﬁ éa%rkécﬁfé?%%‘%%@gﬁfa] ca] ca]
cal oi pl pead fgrddnd alaaahbbératimg ] debonanTsimn G220 wek Spkivg Jrod] edwjdrjcahcal] ca] ¢
al cal oa] el ca] Sl palcaleal ol saloal sahe Bl ahial s malagb saukarleal oal ca
109%& () - iﬁé%%?ér(a sWkEA&olact BA%& g )s-a wipe-link pin as a rotary member and is \
1[9! " s31 109 ()-#1 s3! 109%& ()-#!| s3! 109&' ().- #! [ s3! 100«%%-#33! 100 ()-#Y
3109@& () rotatably attached txdRe GOHRREYNG. METHRE:! )‘t‘%ﬂﬁ%éfﬁﬁ- ghe graun
10f F=" 10%iitch- bpérdling Hiotnartbmmies\ ineOtdiatietad ar/Bd4@Hes cohnbduridd 0945U5
& ()-! $109%5& ()-! 4% $10% 5! 5& g& I M $10965& () - JLMNOJYNC. 105 105
105&! =s1MM@Rbey seoireddose diive sHaB&: () - 861096&' () - &09! 109%6& () -f O zZX6YNC! Y’

Saon () - 3! ASYHANE( e LohHUrS HE -1 VpiRVBORE 2 Imrodg S HER @ ) -~ 31 6

101 =t 10%@X9nding Seumendiesa) to BERXEATIHKRE $yc et BsRyPd 588 Nav 0k () -
3CCdENB?c;nelQnalsliangfngéﬁgd into the through hole 8a and the pin 8 maintain the
compression state of the contact pressure spring 6 of the ground switch contact

51a therebetween.

When the drive shaft 3 of the ground switch operating mechanism is
rotated clockwise to drive the canti-levered arm 3a downward, the wipe-link pin 8
presses the contact pressure spring 6 to drive the spring rod 52a and the
movable rod 52 downward to close the ground switch contact 51.

’ After the ground switch contact 51is closed, the contact pressure spring
6 is further compressed to some extend. Therefore, even when the closing
stroke is decreased for some mechanical reasons, a certain leve| of the contact
pressure can be maintained by providing a suitable amount of compression of
the contact pressure spring.

The wipe-link mechanism as above explained is directly mounted by the
pin to the canti-levered arm lever 3a serving as the connecting member of the
drive shaft 3 for the ground switch operating mechanism, even when the spring
rod 52a projects upward from the from the wipe-link pin 8 upon the contact
separation of the ground switch, there is no connecting pin or the like that
interferes with this movement and only the spring rod 52a projects upward, so
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" stability of the contact pressure can be obtained.

Referring to Figs. 1 and 2 again, the reference numeral 9 i1s an

interrupter opening spring.  This interrupter opening spring 9 is disposed within
a clearancs defined between the contact pressure springs 6 such as between
the contact pressure springs 6 of phase A and phase B as waell as between the
contact pressure springs 6 of phase B and phase C. This eliminates the need

for the installation space only for the interrupter opening spring 9, resulting in a
compact switchgear.

Also, the ground switch operatng mechanism 50 having a relanvely

small height is dispased in front of the interrupter operating mechanism 40 or the
operating side (front side of the device). Since the interrupter operating
mechanism 40 and the ground switch operating mechanism 50 are arranged as
above explained, they can be placed close to each other by utilizing the spaces
between the component members, so that the access to the display and the
operation of the mechanisms can be established from the operating face side or
from the front without using a complex linkage even when the interrupter

operating mechanism 40 and the ground switch operating mechanism 50 are
arranged in tandem,

Also, with this arrangement, it is possible to obtain a small-sized
switchgear having a simple structure.

In Figs. 1 and 2, the reference numeral 10 is an operation handie on the

operating unit of the interrupter operating mechanism 40 and the graund switch

operating mechanism 50 and 11 are display units disposed at the front face of
the operating unit.

It is to be noted that, while the wipe-link connection mechanism is

explained as being applied to the ground switch operating mechanism of the first

embodiment, this wipe-link mechanism may equally be applied to other

switchgears and general linkage and not 1o be limited to the switchgear of the
first embodiment.
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10" Y10% & ()-:!10% & ()- 10% & ()-!'x"""110%t& ()- "110% & ()-y&

10% & ()-Y28t89R :1;~;aBPE: 1!!! 10 3(10% & ()-3%!10% & ()-fF #10% & () -
& 10% & ()-fF9! 10% & ()-! Z9%40%& ()- ~;;;?<<>*>dEPE: 1!!! 10 3710% & ()-

| 1& 10% & ()- Y.!10% & ()-z,!10% & ()-F+ 10% & ()-1 )10% & ()-

*>y>} >~>>>>>>hAs has been ' desrgibey. ma cyichgean of e Prasant=nYSoYn Nps

301 00 {3541V, RGP O oW oo g, Sy g SeHE 1)
10) : 109%gbporating YIRREHanEM| ) and & 1dtatag¢iprzed in that the interrupter operatng
10%& ()_#'nge‘lc Z%s _a!n tY'\\e$%(r)g{ﬁgr‘;o( )SMQELEWX&%%%H’\ &% gi@.posed on a
common base frame. According to the inventions as claimed in any one of
ciaims 1 ta 9, the arrangement does not require unnecessary space or high
rigidity and number of the component parts is small and is simple in structure
and lightweight.

The common base frame may be made of a single metal sheet bentinto
a frame form and may be secured between the vacuum valves, sa that a single
metal sheet may provide a sufficient rigidity and the drive shaft of the operating
mechanisms can be made short whereby the rigidity can be increased and the
number of the parts may be decreased and the overall apparatus can be small-
sized.

The interrupter operating mechanism may comprise a drive shaft that
extends on a line of direction of opening and closing movements of a contact
electrode of the vacuum valve, whereby a drive load is directly transmitted to the
contact electrode of the vacuum valve along the line of direction, so that the
losses in friction and load can be minimized and the space necessary for the
operation can be made small.

The drive shaft of the interrupter operating mechanism may be disposed
on the common base frame at a section between an interrupter side movable rod
of the interrupter operating mechanism and a ground switch side movable rad of
the ground switch operating mechanism and wherein the drive shaft of the
interrupter operating mechanism may be connected to the interrupter side
movable rod through a connecting member. Therefore, ths overall dimension
of the switchgear can be decreased.

A connecting member of the drive shaft of the ground switch operating
mechanism and a spring rod of a ground switch side movable rod of the ground
switch operating mechanism may be connected through a mechanism including
a rotary member rotatably mounted to the connecting member about an axis
parallel to the drive shaft and including a bore through which the spring rod
slidably extends, so that a longer guide surface can be obtained and the ratiling
can be decreased and the contact pressure can be made stable.

11



10 10L=t 109%&' ()-f; F10%&' ()-&3:!109%& ()-. ,:!10%& ()-| +109%& ()-09945&4 Wg\%@
1111 10 L:!110% h& ()- S10% h& ()- 910% h& ()- 9'!10% h& ()-&s10% -
:10% h& ()-1/IKKMM'MaBYNC 111! 10 #10% h& ()-3"10% h& ()-1Q !110% h

h& ()-M0% h& ()- L!'10% h& ()- f10% h& ()- "MV NNj OO Pz[ 9YNC 1!!1!11°°/:110%
h h& ()-2/:110% & ()-2!S +%0%h& ()-! N $810%hnh& () -  $&10%

& ()-!$&10%h& % i POQQORQSQTQaQQQLC 111117 109%& () - 9! 109& &)- y&10%&' ()-Z
10 h 10 h 10 hyThegennectng memupys ey be capti-puaseRerascsa that tereas@o( ) -

11014 110088 1§ 254 Bpig ogdttd bl o)y Tirkipahg oviEe WA ika VO TREHE

+MLO%&' () -9, S108&' OpeninyZZ@aTy Zﬂzmc:merrup%sonmng)mgch@n@m WROLR ()-F
%?, }?#igogé%%fé‘ 9@"46 Iflaégg/f‘le(ﬁé.e}i %é},k]e}%‘oé\%é l'}e ground switch operating
mechanism, so that the overall dimension of the device can be decreased.
The ground switch operating mechanism having a reianvely small height
may be disposed in front of the interrupter operating mechanism such that the
ground switch operating mechanism can be accessed from the front side of the
switchgear, so that the access to the display and the operation of the
mechanisms can be established from the operating face side or from the front
without using a complex linkage even when the interrupter operating mechanism
40 and ths ground switch operating mechanism 50 are arranged in tandem.
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1. switchgear having vacuum valves, an interrupter operating

mechanism and a ground switch operating mechanism,
characterized in that said interrupter cperating mechanism and said
ground switch operating mechanism are disposed on a common base frame.

2. The switchgear as claimed in claim 1, wherein said common base
frame is made of a single metal sheet bent into a frame form.

3. The switchgear as claimed in claim 1 or 2, wherein said common
base frame is attached between said vacuum valves.

4. The switchgear as claimed in any one of claims 1 to 3, wherein said
interrupter operating mechanism comprises a drive shaft that extends on a line
of direction of opening and closing movements of a contact electrode of said
vacuum valve, whereby a drive load is directly transmitted to said contact
electrode of said vacuum valve along said line of direction.

5. The switchgear as claimed in any one of claims 1 to 4, wherein said
drive shaft of said interrupter operating mechanism is disposed on said common
base frame at a section between an interrupter side movable rod of said

.+ Interrupter operafing mechanism and a ground switch side movable rod of said
ground switch operating mechanism and Wherein said drive shaft of said
interrupter operating mechanism is connected to said interrupter side movable
rod through a connecting member.

6. The switchgear as claimed in any one of claims 1 to 5, wherein a
connecting member of said drive shaft of said ground switch operating
mechanism and a spring rod of a ground switch side movable rod of said ground
switch operating mechanism are connected through a mechanism including a
rotary member rotatably mounted to said connecting member about an axis

parallel to said drive shaft and including a bore through which said spring rod
slidably extends.
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8. The switchgear as cilaimed in any one of claims 1 to 7, wherein an
opening spring 9 of said interrupter operating mechanism is disposed in a space
defined between phases of said ground switch operating mechanism.

9. The switchgear as claimed in any one of claims 1 to 8, wherein said
ground switch operating mechanism having a relatively small height is disposed
in front of said interrupter operating mechanism such that said ground switch
operating mechanism can be accessed from the front side of the switchgear.
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