; e3euuuppg<sLsvt 6t Tu' SPECI FI CATI ON CONTROLGEAR TECHNI CAL FI ELD @B917 The
present invention relates to a controlgear ( generally it is called contro
center) inplenented in the formof a power distribution console b

realizing a start control and protection or the like of electric ﬁﬁ?%?&'
enployed in an electric power plant and others . Mre particularly, the
present invention is concerned with a control gear or power dlstribution
consol e mhic“MﬂMMﬂ”ﬂﬂMﬂMﬁs t her ei BPECHFUEALIOY of functional u D
BACKGROUND T is electrically connected by mnrlng E@E@@
to equi pnent s/ meakinperi es such as electric notors, illumnnation

and others enployed in an el ectri cCRURBPLGFEARt or the like for supEWVan
distributively electric power to various equi prments/ machineries and at the

sanme time for controlling the equi pnents/ machineries. In general, in the
control gear, there are accommodaflB@HNIGALi EABLDuni ts which are el ectrically

connected to the 'ﬂﬁh¥b9@@En%QHhﬂﬂﬁﬂkﬁfﬁ%PQ#@@%b%§c@ﬂtﬁ@ﬁ@§a@fg@hékagly

conductors and the bus bars throu ectric power 1s supplied to the
functi onat aﬁu@§11¢ﬁecpaﬁépﬂoﬁant@ﬁot1mﬁé@msaﬁaﬁe§ntﬁéeeﬁﬁra aﬁeaképwer a

swi tch in%t%@Qu@@’L@ht EORBLLY foF &l 23 Vel §Pa ARSI aher pEB@eEHEQQSE
of controlling the equi pnents/machi neries nentioned above and is

i npl enenPEJthe H kmiotapyestrdet P BOr THEH ANAT dRapl UM e Sl Q@SMaTeRr 2Bt

dlstrlbuaﬁdeé@wéfsc @@Mﬂipb@thb@lﬁgmypmﬁﬂi%&@%@h&nﬁﬁVQﬁﬁI@ﬂhkh@ohdérhéﬂ

whil e contr II|n power distri n conof ormance wi.th contr
ol gnal o BiisB13 EQGEOLEREFIGF BOVER THRTOHE: 1 RERGEN SOPkICh PEROBBPRBFREG

ext er nal kyierAddi &i gnakbky.itihe ff Fuattepablunntitserves to protect the
equi pment/ machi nery against a fault current by neans of a breaker or a
fuse. In the hitherto-known or conventional control gear or power

di stribution consol e of the ar r REIETEN tBAESGROUNDI above, heat 1 IS
generated in the f ctlon |ts durl el ectri con 0 gf
functional unit inco ora f i tH Cbtrea aeilcy e svétjt %b d?i rth.
When thecbedpetatareooquh@mbnmstenahnamuesreachessae@eeﬂeuermpnedSLeveI

due t th

Shoul 0 1 ana CEithe 3988 36 oPnehts! £ SeRers Hplolia S IR RERESPLRRE

t here expéta@tu Art heer btkat f«yéaﬁf@pmlyn@dilfso?rlrﬁuﬁlatqﬂm Adtsicdr 16T Pomer to
control g%&lwufs%@f@mé Pifla S MEE 1H £ and T2t ttmessa%ﬁ@l,tllnetfso@t:ow%mﬂal

units have to be ackgged in a single control gear power dlstrlbutlon
consol e WEHEHER GRS/ PFChRRELAS | nd PadBREHR mltrbtﬁé i gear, there

are accommodated functional units which are electrically connected

to the individual equipments/machineries by means of wiring
conductors and the bus bars through which electric power is supplied
to the functional units.

The functional unit incorporates therein a breaker or
a switch fuse and additionally a relay, a switch and others for
the purpose of controlling the equipments/machineries mentioned
above and is implemented in a unitary structure. The functional
unit is designed to distribute electric power to the
equipments/machineries from the bus bar while controlling the power
distributioninconformancewithcontrol signalssuppliedexternally
or in response to manual operation performed externally.
Additionally, the functional unit serves to protect the
equipment/machinery against a fault current by means of a breaker
or a fuse.

In the hitherto-known or conventional controlgear or

power distribution console of the arrangement described above, heat
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This invention has been made with a view to solving the problem nentioned
above and thus an object of the invention is to provide a control gear which
i s capabl e of packaging a | arge nunber of functional units with high
density, while ensuring enhanced functional unit cooling performance.

DI SCLOSURE OF THE | NVENTI ON The control gear according to this invention

i ncludes a unit chanber formed in a substantially box-like shape and havi ng
openi ng pér teorsasedaify ¢he dudetihopdofinigs d@ééngoééeCﬁgiph@peﬁncéion
pluralit n i e horl i i f

G st i bupes drEpsasd He sl \Ag RAEbERRkALer! LRELe BT 0% BREker, theg

el ectri cspoweh aodtm Purtad | Wreof thantenpanbtunetat trf&pf@@tqt\l@myal andta

di schar geg %Ef&%g gr%ﬁ%%%?m?Lﬂle@C‘i'abetlothetBO‘éﬁ(e flegkr g@%%ﬁgﬂ e%hg?@' ng
in a vertical direction o e control gear, wherein 't ower “di'Stributor
has an i aésegehert athah esrpm@wfdopgrprt@@mdéaowldht@k@ nlrﬂca apev/tog &het he
side adj geeltlOmt %ﬁt“%‘td%ﬁﬁggﬁr for sucking heated air comng fromthe
functional units, an air outlet port is provided at the side adjacent
to the discharge cHambere fefhal dvandgitdpaheiadied nithef Femenite ve@aet Ponal

units, apdcwhergin mtlpl% a%%%%”t%nc B%”‘E% hastag 1@@%@ wY €At 'a' %&n@@c%@éc € so
t hat the heated air fromthe functional units is discharged exterior b

way of tHErpeREredi sTeithitorndndotre fsrRhigBaéR B Te have ﬁotfh%PééﬁﬁgéFig)e/ar

descri bednahowen gt ke @inteanea rc B@rrp%e&amla%rllmsmt@esant:@elsaa cayRYH GhgRber
accomodating therein bus bars for supplying electric power to the power

di stri buf6PSiEY, PyesREtinghé HF§PH§FQ§OCH§N§8#VﬁEy be i nplenented as a

Wi ring conductor chﬁﬁb@rlrawmﬂabsnge&haﬁ@d@ WAl tH lagv@@xndwtszﬂsu\w €he
extend to eéaerna QUIp nt / machi fron1 he fun%tlonal uni

Fur t her nBr €, Fﬁ‘emﬁﬂ £OPREnDBRPYS Lbsr&\ﬂ gedest 9 %?%I}‘E%Ptolro%tla?gég in
a verticalrodiidechi @shisoo Idedr ahdlohr alslctaypaﬁlé hﬁf foankhgdmgl aLlnalfuﬁ aneber

di sposed _i_n verti.cal .and .hori zont irecti, n d|ro i ke
pat Fer n. o e taitd WAEH Ruehsu8RyitNe HRTstentrgad: Yphaorada | n
t he powerfudicstioniaut an ity dod ihgr ped feaclanice.a slit-1i ke shape. Further, t he
air outlet port provided in the power distributor may serve also as an
opening for dispelling arc produced internally of the power distributor.

BRI EF DESCRI PTI ON OF THE DRAVCNCSUREg@fFe THE| JNYENTION vi ew showi ng a
control gear (power st hutdy %%acpg%%%)dl%c%dtﬂgstﬂq@éhm&m#des a

enbodi nent of this I nvention. ure i's a perspective view of

cont r ol g&& t( ghREPed $PrmBat iLBnac%H%%tF%f} i ke Jike sdeq@g ongl havéno

t aken al @p@nanlg ﬁ@r’cibné'ét shevent s g Ehek cdFdf Sr atehotinfRL iy thRrein

direction indic t arrows. Fiqure 4 is secti | view taken al on
e IV AP IREGILER o Fingutinayi Bhads: i enBoar cePEront Hat Eboha by CHrPons

Fi gure 5d|1$ta|1b®moaf geddosagnant al r‘é:ca&WsSiIal@V\/Io:Tg t&ep@h’f:LItOﬁhafnbElrgfo‘ﬂ" Fi gure
6isap ec e vie ow_ng_one un tiona nit
e Spoct USRI ars RLePhALEI RarE h ks PO RERbaty; om st ibnl Fpdts.

respectlvely,andachschargechamberdlsposedadjacenttothepmwer

distributor andextendinginavertical directionof the controlgear,
wherein the power distributor has an inner ventilation space and
is provided with air inlet ports at the side adjacent to the unit
chamber for sucking heated air coming from the functional units,
while an air outlet port is provided at the side adjacent to the
discharge chamber for discharging the heated air from the functional
units, and wherein the discharge chamber has an inner ventilation
space so that the heated air from the functional units is discharged
exteriorlybywayof the power distributor and the discharge chamber.

In the controlgear described above, the discharge chamber
may be implemented as a bus chamber accommodating therein bus bars

for supplying electric power to the power distributor.
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Figure 8 is a perspective view showi ng the controlgear in the state in
which all the functional units have been renoved fromthe controlgear with
a door of a wiring conductor chanber al so having been renoved. Figure 9 is
a.sectional view show ng one unit chanber 3 in the state where the
functional unit has been renoved therefrom Figure 10 is a perspective view
showi ng a shelf board formng the unit chanber. Figure 11 is a top plan

vi ew of the shelf E@éﬁ@erFl@hﬁedléchéréepéh%mhﬁﬁ|mﬁa’@ﬁewm§ﬂeﬂepéﬁﬂl@$omlng
plate fof; PfﬁérEéKh&éE%f”HHaMHE?ﬂ@@boﬂﬂdaéﬂin%Bthérélﬁrﬁﬂ£lﬂbf¥6ﬁﬁu¢
partitioning plate. Figure 14 is st de vi ew of partitioning

Fi gure 18hieh sepleanec iard arinew §W@mtrrfmm¢atlnﬁmnéromuﬁbte|qu:tmm% and
a power stL&ibutor axe connected to each other. Figure 16 is a perspective
vi ew of the power distributor. Figure 17 is an enlarged fragnental
perspective view sHONtAGIHRLSr [FaEe Al thehembes somayheef gaeriiges atniet s
acconmodat efa W £ Hi Br t he, 600t 191 gealr+ FLGUr 81 A8ct Fo SECth LRl ¥ gws Bhew ng
connections between a power distributor and vertical branch bus bars.

Fi gure 19fishanfenpt berea! perspecat ¢edi PP SHOW Nt i} @ 1 componenizontal

accommodaf £el-w &k ngé;hsrgpmom 8 %ﬁi‘cﬂfr@ﬁ’—lﬂ@ &P tan view of the power
distributor. Figure 21 is arig de view of the power distributor.

Figure 22 is an exMQﬁﬁ9ﬂ96Er§B€c?ﬂ¥e19#§W BASHENANEoRRE| 2LBNPUPLeE PRFL t he

pover digisvbuab@rin EhaUusewes dis ta iRRItTRERbY e torWeshoNERGd B dei@ilike
internals of the power distributor. Figure 29 is a front view show ng a

manner i PA#REch branch conductors are laid internally of the power

di stributor. Figureuwihes, at&@ctallenaut\Meethto&Ite@r@Ivoa@daﬂm e X¥¥wEXV shown

in Fig. §4 End%v%emed in the direction indicat QX []pns Ei ured26 és an

E,‘Xp| oded :b% Eb l& ?{.‘/éna\x .awg% Sﬁ)gas an opening ror Spe 1ng ar ro
internally of the power distributor.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a front view showing a controlgear (power

distribution console) according to an exemplary embodiment of this
invention.

Figure 2 is a perspective view of the controlgear (power
distribution console).

Figure 3 is a sectional view taken along a line III-III
shown in Figs. 1 and 2 and viewed in the direction indicated by
arrows.

Figure 4 is a sectional view taken along a line IV-1IV
shown in Fig. 1 and viewed in the direction indicated by arrows.

Figure 5 is an enlarged fragmental view showing a portion
of Fig. 4.

Figure 6 is a perspective view showing one functional
unit.

Figure 7 is a perspective view of the functional unit
as viewed from the rear side.

Figure 8 is a perspective view showing the controlgear
in the state in which all the functional units have been removed
from the controlgear with a door of a wiring conductor chamber also
having been removed.

Figure 9 is a sectional view showing one unit chamber
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structures of a branch conductor and a distributing conductor,

respectively. Figure 27 is a sectional view showing the state in which one
functional unit has been withdrawn to a test position. Figure 28 is a
sectional view taken along a line XXVI11-XXVI1l shown in Fig. 27 and vi ewed
in the direction indicated by arrows, showi ng the functional unit at a
connected position. 4 Figure 29 is a sectional view taken along a |ine
XXVI | 1in-Sbe/statie phergwhhe fungrionsd dpdtvhasdiesth reReved: Beerehrom.

i ndi cated by arrows; g ithe Ip‘é&%E'e%‘ﬂ%!veU'i}'iTewats_h%wtiﬁét aP8RLL FOPoa BEST
MODES FOR CARRYI NG ~THE | NVENTI ON Enbodi ment 1 Figure ™1 is a front view
showi ng BC¥BAREoLhBakNEfo®RRMEREtri buti on consol e) according to an

exenpl ary embodi ment; ffrd his iNvertdPp1di G4IEy 21 SR REISREHJMR Vi ew Of

t he control gear (power distribution'console). Referring to Figs. 1 and 2,
accommodat ed wi t hi F tRE&dnt ¢8| LA PGk edvderi phita prrédndopdpaiplate

i npl ementgd HBriAenfotAROhnatsuhRsikBBti al ly rectangul ar box-1ike shape are a
plurality of functional units 3 disposed regularly in a,qﬁidhron-like array

in the vertical and¥81&ont aiS & rid@itoneeW 9% Héle 8 oft tafe "o mitdiggear 1
according to the instate abod endidyd ke igved %rtfimrorﬁufgc}ﬁlcart@. units
3 are disposed in each of the horizontal rows with ten stages of the

functional units b5t dvi d8d2i RETPREGET TF CateviShaWith 1nThhet FRBRNEGrty

functi onalindBibaad uni tsuahd atpdwer aiaceopundatad vohhédtdde o otpear 1.
Figure 3 is a sectignal view taken along a line I1]-111 shown ;En, igs. 1
and 2 and vi ewed i thflrbred:[gelcst R AIF I RA V@dvbﬁwa?rgr 13\5\& poqg el & ﬁlgg gr-
sectional view takeni@almnd a id e lhllad ghibvirdgmdritga]l bexypedtawed direw he
direction,indicated b reows. Figure i.s an_enlarged fr.agnmental view, of
Fro o RepRfPERT ErBe el ol BT gl e AufRiB00T b SR E  etaRPRnl 1
t hi n boxwlitkénshhpecbstdpdpesed at a rear side of each row of the four
functional units 3 ar edqi. ri Lr i.0 ; ted
t hat one power di s'tEfallg{)lﬁ%/eongi%i%@%rcggi?éeé?fr\%%w gh@%%ﬁr&?%{néc 1_;5133% gﬁglﬁ?ERB

j uxt aposadrpnesadihs§tragatoToandy ventanathbrana}, bosebpoder distributor 4 is
provided in associ gk Qy Mhigh; 9ng, $hage el HhesHHBEE LaNA e W HGH 13y AB§oRPOVRT
di stributor 4 serve;#Q5 thelgunct%gﬁ'to d?st??bute el ectric p&m% tgothe
four fun€PTMBRARNGAI e§caMmgdafiprd| WwhEhdrsEhpbeanFater on. The power

distributor 4 is fofymRa-aiAd ial b EBE%l&QWﬁevﬁlﬁb@%@bbw@lﬂ bektpoplisosh and
4c which will hereinafter be described in detai|. Further forned at the

rear side of the pdWweif stlributdrist B t-end SEqf T i@raffertts &a%Hdi ng over
t he whol aibeirgbtitof-.t he center

Figure 22 is an exploded perspective view showing
constituent parts of the power distributor.

Figure23isaperspectiveviewshowingindetail internals
of the power distributor.

Figure 24 is a front view showing a manner in which branch
conductors are laid internally of the power distributor.

Figure 25 is a sectional view taken along a line XXV-XXV
shown in Fig. 24 and viewed in the direction indicated by arrows.

Figure 26 is an exploded perspective view showing
structures of a branch conductor and a distributing conductor,
respectively.

Figure 27 is a sectional view showing the state in which
one functional unit has been withdrawn to a test position.

Figure 28 is a sectional view taken along a line
XXVIII-XXVIII shown in Fig. 27 and viewed in the direction indicated

by arrows, showing the functional unit at a connected position.
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1. Disposed within the bus chanber 5 and extending vertically are vertical
branch: bus bars (also referred to sinply as the bus) 16 for supplying

el ectric power to the power distributors 4. The vertical branch bus bars 16
serve to feed three-phase four-pole electric power to the interior of the
controlgear 1 fromthe exterior. The vertical branch bus bars 16 are
conposed of four electric conductors of three phases and a neutral phase,
respectively, wher Eiguiier @8 déiseét sectéonddcvoey Jr&ecraghoher AredinA an

L-11 ke spaperj fL.ef@E5r FERLLAN b é‘ W%n‘at\heefweféﬁfn ehethiretg dﬂ&}] Q5 el ng

formed in an |-shape 1 n cross-section. The Interior of the er 5
present OB AeFRWS at $lek Spackhe Gundlel grdheruheh it & ik g3 hgPedheiast or

conpartment or chanber 6 is formed at one side of the functional units 3
and the power distributors 4 over the whol e height of the control gear 1.

Accommodat ed wi t hi BEHE NPPEH N H Phg conductors
(not showogxhending fromthe functional units 3 t external

equipnent/nachlner¥‘ Al'so forned internally of the wiring conductor chanber
6 is a ventilationfdgage 1FigurefBONE Bipdrsheitinged ek Shbigdly Ciwer

functlor@is@ﬁigu@loflcgaﬂseléIﬁceoeetﬁ e@ctlatﬁeexémgt the Jdindnitopal tpyd t 3
as viewed fromthe rear side. The unifary functional unit 3_.is inplenented

in a subSRYSRERPTyY rEiHifghILEra @@%S[Piet@é1§7h’a‘]bee‘t’18\f| R EPPHGRLEGAFatRAAT

si des eX&ﬁ@@tm;ubrt heorkd BLH | OReGRRirNWgS€o0Fihhe ¢oahd 0b gedd cdmmoddieed
functional unit has a front | at e 31 covering a front}gﬁ ?e t her eof cﬁ
nal

uni t bastél%*?l%dv@r Fﬁ@taoﬁaeea BPYder £hdf YT §PTSP PRl RS
unit 3, amdcke nmm%f cali §ulsoraneet 1 1 yrovent t gyl 1 act Lw@(sﬁlla@ctstaap‘@rﬁf@la

circuit conne nting fixture 40, both coveri he rear. The unit
bhse 5o 1§ REE L ol TS P o B e S P e S S ST e
side of aheayomn ofhé heeftinedl el hotitzoarwala ddireéetploatse pdnt tha S2be vdi ch
covers m@gll &helone Iateral sid %é the fu ctlo I un t ¢ The_&o partion
of the fUAEEPBRAPLARAE Ferar dHRd Bobe Hatarty AR A

i s | ocatBaur rfmmtasunabnnubsthamndispasedam aaehn@f Uheghblryzohbaeokdwt
opened e} aNgExaloh a3 BHEO LS SRR Uhe: LRRSLESLARGYE Sl pHaId davaled T n

assenbl ing the functional unit & enhanced unctional “uni has
vari ous @ewéeesompurthat t ttéteeufr@rc;y fugre tdemerdlo Vit t3hene>6tUér rgtal are

equi prent LaBrhb Bef¥a WPERi SPERs fé&Rtly1g@abreaker device 34 constituted by
a swtch fuse or circuit breaker is mounted on the functional unit at the

front side thereof F1EYtEhéris sh secddorstayntli t2%em iP5 3 $ipBuht &l &t t he
rear siden&fntihe tu@gtlpn@zhduml&ndl\@i@wécmemfmelayreétteoﬁlm&i@éwetyc
switch 35 is congg d of an eIectronBﬁ netic cont%gtor S%Q an %h r mal

rel ay 35BTXRBTINt €0 BH G At F BnTEF oA HEW3t 3k e Bd ottt tﬁ "ts a
mani pul ath r handbad33i éwsd tiur mihegdsbféotiott hien dhir ceeatieat b@eamew34 Higure

mani pul ati ng handl.e 33 tends hrough t ront pl at l.to e eratjvely
coupl ed% %he relglg r devﬁgg‘egﬁial VE: w fl njggthe & %S%Iréplg hg"?l e 33

cl ockwi seodr, eopawercd bk lset ar Glmcf ahmbsmgtttmjhmlthaxn boxthikbraakes

device 3dscan g ddbred OOk idf oflefen OWPSEEIL RE®Anctional units
3 arrayed in the horizontal direction. It should be noted that one
power distributor 4 is provided for the four functional units 3
juxtaposed in each stage. To say in another way, one power
distributor 4 is provided in association with one stage of the
functional units 3. The power distributor 4 serves for the function
to distribute electric power to the four functional units 3, as
will be described later on.

The power distributor 4 is formed with air inlet ports

4a and air outlet ports 4b and 4c which will hereinafter be described
in detail.

Further formed at the rear side of the power distributors
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On the other hand, on the rear side of the functional unit 3, a
power - suppl y-side main circuit connector (unit-side power supply grip) 36
and a load-side nmain circuit connector (unit-side load grip) 37 are nounted
on the main circuit connector nounting fixture 38 di sposed at the upper
portion, being juxtaposed with each other in the vertical direction.

Further nmounted on the control circuit connector nounting fixture 40

di sposed4ats tth®usogbpmpsrt P cirtiendinmiavesi gaecohetelheigruial ¢baneerber 39
n a hori2OM Alo O @RI bl UL Cifhrlise,d SPERARBAId NG ] GWrehionnng Lhe

controlgear in the state in ich all the functional units have been

r enoved Vﬁﬁﬁﬂ-?ﬁé boanebl earbar s taql%p dtﬁ)frerdfed He Wiy @@nabet brsthhfrber
6 al so h@MknguEE§91ﬁ§”EY§9trEbQHBQeg k8 ehéeﬁtwe9ahlyt9tb§99r@n@ ong,dini t
chanber 2 Iint Stafe where the functional unit 3 has been renoved

t her ef r oW TALpRAr BFRPFhoPUGNPRTENARDERPEVE BPefaefi hEBeRNPhABeCEAUFOPGLEr 1
in a plupdbktyiehcicades tae Mievetht Brithe vt SRfe 1 6lhOthe bR HDAE .
chanbers belng art|t|oned or conpartnented by means of shelf boards 1a.
The unit bﬁaﬁﬁérlgaaebrﬁ@aha?uéaeﬁr§tééeare pPBRPaed @it Borsueleshpaft nents

for accoppRdatkBgsidrefel e bRBsEoWnd AABLEORRILHIYH, Srspd @SPREL Y VRh¥re i Re
conpartnents bei ng di vided by p artltlonlng IfIates respectlvely, as Wl
t

descri be8PF&eef B8Rt EFgGPBARGLPESa2FEr §BE 95m9ﬂehpsﬁ8mﬁnélkﬁe5§h%?f1%oard

7 la eﬁ@beyedet:@ﬁoﬁorztrtngt@é sedd Nidig thedtile ehahert oz bELEYr Soddeds a
top plan,view éhe shel f board la Figure 12 is arpers ctjve Vbe$%0f t he
partiti offnglp a? 2P $RrCHRFF TP RIGE PR unilte dfdede 5 r 8483°P8M3%F r ont

vi ew of EhprpaehtEIenvegtmﬂateohbspEbgure 14 is a side view of the
partitioning plate 1lb. .For i.ercedly i.n the shelf board 1a re four sets
b s i te 1ad ahi ch BRI e T Tect i dEpRIE S [T odrd | o
Each of thempart bti®nfamned attesnlebsislenpiintiee ﬁmd:thmrseh]eldmb:(saﬁdaﬂla thean
erected i QN r tdQm.e h

parti 1 ofPAstpleer FEBEF kot Suar e REL € s e &7 A" PR B bR e
f our parﬂpppmmpdgtpﬂaweshhb ahe wmmmnedconduheoshehﬁmbeard dgeoWiednd stage
in the elgehadyatal SnotnehBlK) ! B cUklin gheggﬁrtﬂeotuﬁeetoﬁgﬁgsnte
partitioned Into tour conpartnents e partitioning ?orned in
a subst afKitarpy ligareimman b/ mg e natoss - é\éépu@rmlhéer@a%mfcﬁre wigengl at e

1b2 and gohani-zept ghaRgkll @nilb3 t@ht&da@xoheagheg horlzontally a top
portion of the vertical side plate 1b2 and gui de ed portiaon 1b4 of _a

narrow wi dth bent d%%ﬁ%éréifit@oﬁQﬂﬁ?eﬁGﬂWfbﬁﬁgw 68PW|8H ?h8) f¥petional
functi onahignit, 3Fi'k§Wtélg7 tihe §Lﬂw@udtatldey wWieG Ty uhar fbﬁ)é‘t'lbh@lshﬁﬂﬂ and
el ongat ed dept hw g gg eg in a substa t| rectaqgﬂg

par al | el 8fi g&é§“§5a 508x ﬁdFﬁSrlﬁ fie T h 5 4 %?? DEh U St
structurempiemeateﬂedntha&ub$mﬁﬁtumﬂlynnécuﬂngukamtHmXﬂmumhdshwpe|havhag
directio an n r,sim to-a
dr ver . PACPHRESRTE-EHT G AE LhERhaBRET R hY HIREERER aBbPhudte 82%,
a gui de rtdaansmlpmiqe&amknmd&te fimcahnbwit hdi awdlaé frrbe tiniredtd dhabvening3,
O ot T f8RET LhAG LALSLoRN. ALGHECLLRSl 320-ASESRRG! VBoYLEY SHAM Bal N
what manner t fancti-onal Cuhi f's ower ributor

connect e@negl azrtn los hée o fAehbught fowal m}n@ti romradl amrﬁltrscer@aht pengeahett ed
to the pﬁ%&t@hﬁtﬂﬁﬂﬁ 38 ari& a'c%n&&%i“é’?f‘cui‘t Tc'&%n%%%%rq{o&r{'&ﬁé at grghawn
in Fig. that two functional units are connect

dustrubuﬂ@rbgthbépﬁeéhag ther sepr re@eecfthﬁﬂqplq<haa@hé2sﬂﬁpppmp@a@ﬁoﬁfof

i1 ustrati aerrdfiep POV RIS BYhOEofmeHPRt i87 @l1eely bRcPOVEE JO0tRe top
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arrayed generally in the gridiron-1like %attern as a whole are entirely
covered by the power distributors 4. As”can be seen in Figs. 4 and 5, the
bus chanber 5 is disposed at the rear side of the set of the power

di stributors 4. The bus chanber 5 is so forned as to extend over the whole
helght of the controlgear 1 as vremed |n the vertlcal direction.
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Further defined internally of the bus chanber 5 disposed at the rear side
of the group of the power distributors 4 is a ventilation space which
extends in the vertical direction. Further, air outlet ports are provided
above the bus chanber 5 as well although not shown. Thus, the air heated by
the functional units 3 is discharged to the exterior by way of the power
distributors 4 and the bus chanber 5. To say in another way, the bus
chanber Eose¢®egrabland|Ehhaegeechahbequigmeeﬁbm&thhgeEXte@ﬂnmiy t he heated
air f t 3t o] n t e 1
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To say in another maﬁ power distri‘butors can effectively be used as
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nunber of functlonal units 3 wth a high den5|té and can effectively expel
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hand, the air outlet ports 4c forned at the | ateral sides. of
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putting okttrthe . electric arcs generated internally of the power
distributors 4. Mre %$e0|f|cally, a room forned ato the %lstrlbutor
4 provided with thef 54§ iy etlsptbritesrszpae%r?d’ec e o4 PREYiNet ‘%o\rgﬁ‘se bpgrd
intrinsically a free space in which no devices are installed. To say in
anot her way, this space is provided espgcially for the purpose of gas

di scharge. Consequently, a gas such as, for exanple, an arc gas produced
due to a trouble of the functional unit 3 can easily be discharged through
the space nentloned above and t hus there arlses no fear that the bus bars
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11 are connected to the external bus bars and extend substantially
vertically within the control gear console. The vertical branch bus bars 16
are each fornmed of a conductive material in an L-like or I-1like
cross-section, and aligned in a rowin the vertical direction, being

j uxtaposed with one another with broad | ateral sides facing oppositely to
each other. The four vertical branch bus bars 16 are so disposed as to
extend veatemaldygedvior fherdnlgsonrds fininatidleeuhetgthadfer Ko cdigrgkgbhr
consol e r f r t
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common peweridghi ps @Aesxtrébddsdathat onhe common power grips 7 sandwi ch or
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grips 7 and the vertita branc bus bar 16 are connected to each
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engagi ng_neans. Each of the four distributor-side power pl tabs 10
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four distributor-side power supply grip_tabs 10 are disposed in a vertical
row at the position corresponding to t h8 associated functional unit 3 so
that the plate-like portions lie in a same plane. Each of the four

di stributor-side power supply grip tabs 10 is connected to the
correspondi ng di stributing conductor 13



9 at one side while being clipped at the other side by the unit-side power
suppl y: grip 36 of the functional unit 2 described hereinafter to thereby
forma so-called clip connection so that electric power is supplied to the
furctional unit 3 fromthe vertical branch bus bar 16. Further,
distributor-side load grip term nal nounts 11 are installed on the power
distributor 4 at the positions corresponding to the functional units 3,
respect i Mgt iena beinvet 21s3 tespoird sirle] wat apes Feion Engdy rlyvmfstalrhe
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rear side the functional unit he unit-sid ower supply grl PS
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concave cross-sections, respectively, s8 as to engage with the

distributor-side control circuit connector 12 for establishing electrical
connection. 15



As described hereinbefore, the partitioning plate Ib is fornmed in a
substantially inverted L-1ike shape, wherein the horizontal portion 1b3
bent horizontally is provided with the narrow gui de edge portion 1b4 bent
daownwardly. It is further noted that the partitioning plate Ib is nounted
in such erected disposition that it covers the narrow plate portion 32a and
the side plate portion 32b of the functional unit 3. A guide section of a
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flh de gy tnfa@huwetx—tysm@lmt e dSHPR ypz?éé E%r&?d%\{éﬁ%h{d@%?@&@&l&ﬂﬁ wBol @
er eby r el ectric _power to e functjional uni e}
vertlcalgﬁ ﬁ% ﬁhghﬁaf?nf§°lﬁﬁ€rdlstrébﬁ?BF i?BbOPoﬁﬁaﬁ?lbst%?ﬁ}%% mount
11 grip- cicmrtre&cﬂaadyt oftthlee wiirtirgy dendaadogr ¢ipa@dye0f6,t Iwhlf:hnspaoans Ulatr'geS
for dellverln ectrlc r dlstrlbute o) the funct i n
the external? fﬁ e dItS}} % 310 Coht ™ cﬁ anI cu egﬁolnnec Onatilkml S
connected® t@ Eh@wummmcmgmetm@ntm@hm@mr¢U|t connector 39 of the functiona
unit 3 to deliver t tyol i j.t - t put
t he control signal sﬁ? Iﬁ%ﬁ {19 er ngﬁ)lnirheartggtg?%%%%ﬁye%lg’%{%&qto%g 4
f unct i ondloaatied 2djewsend andthwaﬁumbmmhé poks diste ithe ol i4-fldke air
connecti e a C re jQn h of
fhe functyaRal CORLE 0 BRErehy The Tuneironar e by o e bk Ay naes
exchangee’li,mﬁh@aﬁcrhb@dvpﬁgvas@wlze iGm éPeupthen mn@het%rlﬁ*@albﬁad@ﬁ bus
bars 16. Jufh8owdhgi Qemuéb% I Pyt Of ald% ararea\tl ged nu Jaf‘r?nc?lc'éh@b'ctt%ro‘c
the distributor-side power supply gzﬁg t abs , aplurality o
di stri buthandiede 4 Ga¢ Fitp rednniopsn uNF@rf}naﬁ@eaQHa@ﬂ@B"ﬁ?rdﬁ fRealr

di stri bulRfir1eitd@ A0l fi TeBipel) 1GANRAT % ché righ nGORHRS n@a@@@calko LaCY
functional units 3, respectively, wherein the distributor-side power supply

grip tabshrOfupREIANadriBLE DI 08 YR L7 T 1T SPRCRal S RIMed 1 n&RdNERE Y

di stri butgy t18é da rGoRt ¢Ohd et £ EHIch a6BRRES OIS 1oty @h@ rﬂsmaﬂr wtiatla@ftuabl
in flush with one another at one stage within t contr ar 1. V|rtue
gﬁ cgpac

of this art dhGerdic %q{@ladjé‘d'rﬁ?oéattloorﬁ]é’f"’o%é’ R of

t he cont redrgaara tGah @@a@éham@ddth@u@ﬁtazseSOa ae@tctma’rqu@a/r shewdn@nt he
state in which one functlon uni t dkll test $OS|t|on

i gure e iout LOEPPERGY WSk FARER KRG F ThaBOoRRY e Xk Fe CoRbRRtR
Fig. 27 and viewed in the direction |nd|$ated by arroms show ng the
functional unit 3 at the connected p03|i Figure 29 is a sectional view
taken along a line XXVI111-XXVI11l shown in Fig. 27 and viewed in the

direction indicated by arrows, show ng the functional unit 17 3 at the
t est position The functlonal un|t 3 IS adapted to nove formard and
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Wth the arrangenent nentioned above, the main circuit connectors 36 and 37
can be:disposed with a relatively small occupation space, thus allow ng the
hi gh-density package to be satisfactorily realized. Concerning the main
circuit connectors 36 and 37, it should further be added that the

i ndi vi dual phase term nals of the power-supply-side main circuit connector
36 and those of the |oad-side main circuit connector 37 may be disposed in
such al i ghamhtsrtenalthchegh mchitvs lnfoserh . pﬁé{@eaieheiartaﬁeosateerfomqum shdésby
side in the_h i i it g t t he
naln(nréu? %%%%@%% d%%q%#%Q%%%gﬁﬁg Sgllyrgg P a9ﬁ€gl§§P§ Fvely
smal | 184 aMCUp@twmmpmdlmtloawcngn@em gh- dEcmsaat}y 1ymaekxageeurowb§, the
satisfac | i N
the cont o sRd TR 1 SE e UgkeRs AU ERI SLARE gL IR SO¥ BOBLTInkE,
devi ce Saxaad1Dhéyettlee:he@rmgneitrd:rswetlclmqsshapeqdl Hpopedeirndabtghhehorbn
the longjtudinal direction of the functional unit 3 with the

power - suppl y-side main circuit connector 36, the |oad-side main circuit
connect or 37 and tHelGﬁ%iC@h@éoééﬁﬂﬁolmﬁlﬁmante@dﬁhé@ﬂé?m@@D@ehnéhél§Besed
on the rean,wablsofo e (HIe! tRARbe 1AL cRrollalr Ry ddih tihogensLyupagkage
can be realize Besi d by ng use of uni t ‘base 32 fornmed
substantf@FW?dlﬁtﬂﬁefEr§ﬁ§péld€h%h%®@%féﬁ*b@ﬁéﬁéyb%dﬁmbéuﬁﬁﬁﬂ@@@d upéks

assenbl i 5o Ofr iHethUBcLhoNad peikl 3isPHdbttorald ¥nat e Wasti nkosbhightstat e
in which ong% the control cirfcuit can be operated is realized in the state

i n whi chChRBORE] & WiLChUFEITES HDEER BFSERIEIABAREL whi'€hS3 ¥ 1adeBAERGEOUS

in that {he, vmé<petqf9k0dﬁ§@xylmlb§4efmrémdtavteh@ 15@$ltse‘@| 49aHe need1bpr
t he power supply frog%%gﬁ external. In the con%ﬁﬁ ear according to the
(o

i || ust r aP@dSeRBadt e LimgsthRERESSh ki h %:B%’él%r pl M%'tfr 6F€uni t
chanbfar sfcanh]awf@lfwed Qﬁ’ﬂﬁﬁ:bﬁt&oﬂ@ﬁﬂlr?@ﬁlf:bl’ﬁ@ﬂ Bdckdee ftvth' lelsn ;ieleigtaheh
consol e for. acco erein_the fu ion its i al | owi t he
ot | onBPMRRF(SE 3508 R 8RadITEE DAt For S SO ARG e TRt 8 FaFRCEETERF
connect i agppddine@doprai dedmashd lﬁencompoaénirmtcﬁ tthethowert atiisin whahons 4
for conn n i t| I t e rna
o o't forp ok TRl BRY' {SpRl N Yed I A0 SHELERure G WA SEREL S

the unit _charrber s An tther ethee i dtél@ ehe web@(epoetew éesf_@me;@msﬁ that ed
by the S%ftgea&uggaésoisft@ﬁ%%&é& g fuealariS N8 L hRe 27801 BY! BbEAGngs
handl es respective e el ectromagneti c swtches esi gne

carryi ngos P egeaas f@pémpeéhsngpﬁ@%ﬁwwféahﬁ deaiedicr s B6enagatedf or

connect i ﬂgtEBeamyHOEIﬂrféJFbﬁeefdi@erixsm@éfmal MBiESsed OF{d®11y, a room
power - su ﬁ&s de external main circuit and | oad-si de external main

CIrCUItS tﬁ@OEoﬁPFoPOHﬁFCGFFtEéﬁHEBFoﬂsp§9VF8?dc8hEEcFPﬁgaFHelBéﬁFroI
circui tSp@ﬁ?t}sheafamtﬂk%"lahrudéhhtﬁeﬁlﬁcﬁ:ﬂé’le}cexéeiﬂil’air;llﬁidsicﬁaﬂlﬁ aSLf(th:eﬁ.Sngé a3
nmotor contral, circuit (s) and t ike erein.the ul ati.ng handl e
Thebr earer ikt £8 S St ER AT T e | dOGTHY R SPOUIE PRE: F i SPPERI ¢
connect ois BGoandetdespdc¢iaiéydifspostd pnrabsgnnéEntyasndihehdirgecti on

| ongi t udi.nal_l the fu i i e | . Gl i n tor
30 bei ng e guea Bonear Kb Ha b b ot EuL Bt e & G h THF pY 868
ali gnrrenfcotzhEre\Abﬁla o fnblh ¢ € unled ipowa rursiipplaprsedel hpbe dlischatgedhheotigh 36
and the i nry 7 d on
S0 that Ao FRAr o Aoar hEg e M P LBp e R ERBE o TR R HhT
hori zont &lisyband a\hecvremcmd@hedmhm téier buist ceemhem%rmmh@et seheécébdve
s so ariangadense i Da,aaRABLECL el Bdsconfiadd edrkor ey o BRkiBkReEU!
such as the notor contr rcurt or the fl the position connecte

t he mai ntekiag plaret e thmaemiidnghamher (8 a% Q@Flp%ltd{vetlhebﬁemfeﬁéélﬂ:?ﬁon
By virtue, @ thireastihgcture, the control gear in which the breaker devices
each constituted by the switch fuse or the circuit breaker are enployed can
satisfactorily be rEbd¥5Rd8vig A s2afiighadatkaly Shewdsiot onmeet Hiss beueshi on

only of the ;gméf ellseh:rlewtbreamahe tORSHE £€li @YERraRchtsbate Mher elt;heenal n
circuit is in the broken or disconnected state, .allow.ng thus the work

ef ficiendy 6 5& E¥RARCEd BSSFPEESLVRgVIAY S8O¥HEr BAD OF r 6ATPRBERGSegoi ng

descri pt iz@omnddiR e 1 dhsh It hatdops ca@nsobesphskades thkerdit s L@t he
formed in the substantially box-Iike shape an haV|ng t he op enln por.tions
t

at the fp@mers.ddétfrdﬂo%@eém%&éte. ﬁ@utrhéﬁeé.tﬁCé pPEPRCRt FUSH beaﬁctl oHAf ch
units, respectively, the power distributor disposed at the rear side of the
uni t chanber for distributing electric bbmer to the functional units, and

t he bus chanber di sposed adjacent to the power distributor and extending in
the vertical direction of the power distribution console for accommopdati ng
thereln the bus for supplylng electrlc power to the pover dlstrlbutor
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In the power distribution console described above, a plurality of the
functional units which are accommpdated within the unit chanbers,
respectively, can be disposed in the vertical and horizontal directions
generally in the gridiron-like pattern. By virtue of this arrangenent, a
greater nunber of functional units can be packaged with higher density in a
smal | space while ensuring i nproved user-friendliness for wiring

nai nt enaRE® GPNREAREGENEAL ! h@text@rn@%ebbémb@ra|§®¢|9ﬁt¢6ﬁ éBhéB@@tlally
NbreOVerveEB?céhinﬂﬁHu@@Bé%d@%%dﬂ@%é%éoﬁH&i@t QQ&$§ePE9&h@%QddEH$@s
power distributor can be fornmed each in a slit-like shape. O ng to this
feat ure, Pehe headed A¢h cErngd i entaop e tdivec Ratgedadi £Roah Hegihei Py t he

mechani C@J-l§T<é%193ts@—%feétﬁ%ncaéﬁ@QlQBnEBeerQ%h th ghel ROl ca FYE FBBE 1 of NE
power distribution consogle can be conRosed of the unit chanmber fornmed in

the subsPahbfal 1§ 3RAS¢d e dhape anathayi with R Astdiateigor 616/ BrCime

front si Qﬁﬁ)&@&té&‘?m@@h‘ aghéber etk &oRh Uy &t { ¥a Db faiat baabatditleSare
respective ower distributor disposed at the rear side of the unit

Cronter FordurEospBots P 1@ VeI Y ONE T et SBRaranhindlyt WeobRis

chanber Hisppsesr adicaeont:rbogkhe penes16i Blat bukoreands £xd yrdichg bouthe
vertical direction for accompdating §6Hgereln the bus for su Eﬁylngpelegtrlc

pover t oPPHET pOhRFT #PetPTBut of UxLaRP Wi 1 9GS GRAGEEST 1BnSRBer e HF 36D
adj acent dierbﬁoﬁo\l\lel’héhétfdlﬁUt\m’rtalrﬁhleﬁreﬂdjmg)dsnbtahf@; yer see@k dbr eggdon
of the power distribution ¢ | e far acconmpdat i therein the W ring

S onduct DEEBE A b RS e o o E T et BT TR o CPRL o] g foR5 00

equi prent/ machi nery, wherein the power distributor has the inner

ventil ation space IS vided with.the air inl por Sk t

adj acent to the unﬁﬁ'Lﬁﬁﬁggflfbﬁ'§3€kp%§ntH§eWe8?eghglPo ?on1 r%ung?lonal
units, WALl eFidweraill oig leetriphrtt-Handprsdvieded eat offhéhsi pewa(dj dmehrlbotohe

Wi ring cgnd r_qf i e i ng
the heat ad o S THEm BE FinstEEadr e fistc I b ARER A, Bhn gL acaghg: o
chanber Ppackades t:heppnﬁetSVeﬁt that ponespdietsbbuhar éhe Mieatesl 233 rigadn ng
from theobuggbiengl yaklsshsyexpelhedorx ngrtﬁél InPY-NEYsOb £t RECPOUREL

distri bu?or an he wri ng con UCt or cha virtue o t he arrangenent
descri bedlgbskButar| areIwimirdy isf agfrongy Vhﬁdﬁwn%rﬁ oY pe phaékhged
with a high ©wensth )(:dMl‘iddi‘:cﬁ%haﬂél ngid rl@&tfeliﬁfétlll@nak e tpo%ql HRgtributor

performance. Furt her luraljty. the function units acco dat e
within tfe Uht9UER éFsa ?% E%%T?%‘%f“’é&ﬁeﬁe 3?99d§gdehX¥Néx¥¥fggnﬂP and

hori zont ah ®Higectd and '\gﬁn&lfcahhyth@ diregridli tadikekedpey termowsBy vigtue of
this arrgngenent, a unbe functl naI uni ts can be ag h
hi gher d2n5|§)?r\mé§lﬁ &sp 1995 cp;cal g W e%WlJ}q ﬁ rgij“plll()r edgg%l% Bfatith
user-fri endduness ﬁoandnthagdlaarmbenangeconduahageﬁenreSEECt10&lyhe power

di stribution consol éd\@éerpq/etr, Ell alzb £n£§t 1%?@5 ;oﬁ]v?er]:d dtl@gcl t%li_t I4e lEort

provided in the pomer but or “Can”be forhe ina N5 Kke s
Thus, thénhéamedtedriedinefprniehtd gubstansihalyjel o ddioed tc!ve‘tguréqknglkhe

mechani C?lec%raﬁﬁﬁg%llﬂ ?%r%ﬁ'@e?@ﬁi?gdogna N2 DOV i rf'rt&'uttoﬁaan%qs '4Qe§hBEHe

air inlet ports and e alr out ort provided in ower distributor

serve asishéeopthedde Beditapesed @'rt @h@cﬁ%@glsﬁgiet Ré *’g"a% By hijonadeudi tehi s

feature, 38;885: Sy dane10dcexanpi e, fr%taﬂs@dgaéfpm@%dudi@l @ adchr gubl e
of the functional unit can easily be discharged through the passa

nment i oneB2&Bo¥ve; &t thile Sééﬁpﬁéﬁceb%¥n%U%H“§€§bn8§r %c%ﬁ%ﬁnﬂ?rf%éﬁ Phe

arc gas @het bewkirkaigiethbuberisnieatredrbart paibysobatsminent b@WGEYgtmﬁkjr 7t he
short-circuit fault can positively bes£revented I n ot her words, Ereadlng

of the t PEUBIHEIRAS SBEIIENENEARIRI MBSVl bR IEdp S @8ls@id to the vertical

branch bus bars 16, respectively.

The four pairs of the common power grips 7 are disposed
at the positions which correspond to those of the four vertical
branch bus bars 16, respectively. Each of the common power grips
7 includes a pailr of terminals 7a and 7b facing oppositely to each

other, where the four vertical branch bus bars 16 are each sandwiched
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| NDUSTRI AL APPLI CABI LI TY The present invention has provided the control gear
whi ch includes the unit chanber forned in the substantially box-Ilike shape
and having the opening portions at the front side thereof for accommobdati ng
thetein a plurality of functional units in the horizontal direction, the
power distributor disposed at the rear side of the unit chanber for
distributing electric power to the plurality of functional units,
respectlb@Fyeeath@héwél§@ﬁaigéléhaﬁbéﬂdd7§p§§eﬁhaéﬁéﬁeﬁ@rmoatﬁ@ géhéed

di St i bukespaBdnRLeBhNg ik thet ¥&oE | Caln A LE MOl fiheaconis

wherein the power distributor has the i1nner ventilation space an
prOV|dedsmpﬁhaatialhVe@npﬁﬁtéléﬁltHétbléécédpéb@ﬁtwiﬁhtﬁepnﬁﬁ@téh@hb@d for

sucking Beatgdca Ehé’Pé‘%é‘QwéézQm»&ﬂl@rélli{‘cttﬂeo%he&mbéﬁt1&6\4%'c?f acﬁ‘lea'trlpoé'ﬁé@t 22
port is provided at the side adjacent to the di scharge chanmber for

di schar gPigtithé&epadnad sap¥e faasih chanfaret ohidhtuhi + s Fugfaerhetles i iphend

di schar ggoehapherah@sHephBaeEeY nféé?ﬁ@QHuﬁﬁﬁﬁSrﬁ@ohBaif&m% peahedadlr
fromthe functional units Is discharged exteriorly by of _the power

di stri buRsP eafh pﬁésgits%%pvgéswar%@r papy Qf ﬂtﬁa@laﬁlﬁh"éa éma%@@r@wmoved

descri bednabeyeii @ d@rae inFReENOfhd WinGid @rakteni,t 5, §an e thackagedtvohh a
hi gh densit Addi tionally, the functional_ unit coolln performance, can be

enhancedd Bé%éwééetﬁé poferoRt 52 9Bt FTORT S Uppl ﬁ&nfiﬁ’éc@l &BErVEThoGRt to

a pl ural brgneh dussid 08alhaftidet WeeBshe tHs @ eBly AT nfe V&dt+1 @41 8Bnpassags-
Furt her, %he dLgﬁggrge chanber is so inplenented as to serve as the bus
chanber FBPTE¥E dating therein the bus bars for supplying electric power

to thelpomer dis;riﬂ%?sn wﬁén\ﬂndlgﬁw@& Eh@&rﬁ@@&@FeA ﬁbnaagpbbéathﬁntné thF
contro gear .ca urt her not ed wi t.ho e L providin especi a
FOAGR  CEE R o e W S S R AR T U S

i npl enented asrticskhrmnah bhe har ilfgiootide ctiore cdlizmbén WMCIactd'm@rmonimbnng

t herein i ] ors e t ter. /

mahi nor PORPEnoEhSs D IHERRL Bl EHLCAOnhGn |5 S BLR PRARRIEIN oF oar
can furt Iqélipb‘élemeheanvmerzédewqmahéedntbrblm bakrdimgwhayebygdud abrobanber
as the dgaquar ge; shamhaly MY cRvelcAine uRLh £ha Sl@raereo'ég}ﬁhg%‘Ee?t t8

pluralit ages In t e vertical direction so that a plurality o
functi on8ecbnPtsesare disposed in vertical and horizontal directions

generally in the gndiv ofzkickepRabhariml By ¥iad ug ehetift@ld1288980BRLrea
greater nunper of functlonal units can be packaged within a small space

with hi gRértiRmpemey AhFrelBNERFidry OSeFat G SN IMBE S tRef ¥ r i23y 8AGR

malt Int tenaacfteu@é faagagﬁmﬁd ; ﬁoﬁﬂ&ct5ﬁst$£€é,cble{}@@i étldﬂeetenaqrdxsthlaﬁﬂtheeeafr

ou e r rovli de (o) r I,STrl.pu r ar.e eacC I N

oo R RE e ot " PP o et i e tya R ok TR S EorBetar ke

Wit h i npraescbrefdri pbeacyyniid 'VloutTrdzagphglrmJld ber techaboaf therengt brefichhe

casing of. the F&8¥}’§F% | fih%%%uaﬁg' Lionald s hBg tfﬁé pg}d}érepIiB‘BEEbBE8¥' ded
ri or “dispellrn

in the power utor “serveés al'so as “an openi ng g-arc
pr oduced 4i &% égoriag Icsvnofecthel powbe i strilputorg cBpduckoue Df rehpsctédelye, 23
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function unit can e e discharge rough the passage nenti
above, aﬁldSttmbu@@aﬂrJcIénééaéfleéutlﬁhs@t%ﬁa@tyeaé@@@ﬁo:hé@ntﬁbdar@cgagnor

the |ike E‘E'IQ*PR l%%u'r%%@ﬁfhﬁ&ﬁc%%ogﬂﬁc 83 éofbﬁ(i%léﬂlelbih%ﬁ é?l&é?k!b%ef:a‘“ t

can positiv revented. I n other wor spreadi ng of the trouble or
aCC|dentS@@@1€f9ééP|¢éP§ Bé §6$ppé§§é§ed24t predetermined positions,

respectively, to serve as the power-supply-side main circuit

engagingmeans. Eachof the four distributor-side power supplygrip
tabs 10 includes a plate-like portion protruding toward the

functional unit 3. The four distributor-side power supply grip tabs
10 are disposed in a vertical row at the position corresponding
to the associated functional unit 3 so that the plate-like portions
lie in a same plane. Each of the four distributor-side power supply

griptabs 10 is connected to the correspondingdistributing conductor
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SCOPE OF CLAIMS 1. A control gear characterized in that said control gear
conprises a unit chanber fornmed in a substantially box-1ike shape and
havi ng openi ng portions at a front side thereof for accommbdating therein a
plutality of functional units in a horizontal direction, a power

di stributor disposed at a rear side of said unit chanber for distributing
electric power to said plurality of functional units, respectively, and a

di schar g8 &hamsesidespvskribgdgcehirped odi @hsdv@eldlsstduel byittdre Bhdtesidadi ng
in a verphgak Qhﬁﬁf;tz'g%poﬁes%?f ¢ heOPhN O 5RE 1 u\f\(flﬁ‘cf §'d1e§&lﬂ3£%'@&e%§§f'&b9m or

has an inner ventilation space and is provided wth air inlet ports at the
si de adj eeHrcrebydiarmug sochakbed ¢bip maﬁl@@aﬁédﬂaﬂ deftig I penesai d

funct ional uabbsseuhtberian Aldciahlel Akt 3! 295 ol darkati dde piideragigcent

to said discharge chanber for discharging the ated air from sail
functi onBRTudpts, and wherein said di scharge chamber includes an inner

ventilation space s@ifiadr | %ﬁ&%&&o@ysfdeo%aal g riyned HONd 1 Wohing sl $1

di scharged exteriorly by may of said power distributor and said discharge
chanber . aze Angsatdedgear thet pryeth din teiluferr, 4char 4beePPsédiPAsSt hat sai d

d|SChar96099%§E%hdh%g'%B'%%%nkﬁﬁc%ﬁo%aﬁu%nQQQWQGVr@%ﬁ@%%ﬁ@%ﬁyngtbhgé%ba bus
bars for sup el’ectric power to said power distributor. 3.

contr ol géérth&ﬁe Of51 FeRdeMmatmrdr eLiERRRIEHT 2eanen the d§§|t618i1§€’h’a?§€e
chanber 1sanptErestREnas n@;dﬂﬁlpgn@qu@@%twuﬁﬁagh@ﬁ ACEOETRARL & aqltgheael n

ot ring sondlelors el ertend,lo eernal. squmrent fmen ety romsgid
t hat sai dstmmpgéwiaehé ualie i mteih @i reu pt ubahetyoeBMﬁgﬁé fuﬁcalmanl cal
dlrectlon sg hh L E%QakF%y.pf %Id funct |0£ %nlts arecdlig% g
vertical * f&ﬁﬁ =% @ﬁp8 Jeer HRTePY £94M &i POnCPiLkEpS ﬁgrn 25
connection for outputting distributively the electric power led
out from the functional unit 3. Further, the distributor-side load
grip terminal mount 11 is provided with screw lock members 1llb
corresponding to the four meshing members, respectively. Connected
to the screw lock members 1llb are wiring conductors which extend
from the equipment/machinery through the medium of an external cable
terminal mount not shown.
Further provided at thepositions inthe power distributor
4 which correspond to the functional units 3, respectively, are
distributor-sidecontrol circuit connectorsl12, respectively. Each
of the distributor-side control circuit connectors 12 is composed
of two connectors extending linearly and having convex and concave
cross-sections, respectively. The distributor-side control
circuit connector is adapted to mesh with the unit-side control
circuit connector 39 of the functional unit 3 to be electrically
connected thereto for supplying control signals to the functional
unit 3 and output the control signal from the functional unit 3.
A control signal line led out from a control console is connected
to the distributor-side control circuit connectors 12 through the
medium of the external cable terminal mount not shown.
Turningback toFig. 16, thedistributor-side power supply
grip tabs 10 of the power distributor 4, the distributor-side load
grip terminal mounts 11 and the distributor-side control circuit

connectors 12 mentioned previously are all disposed in a
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5. A controlgear set forth in claim1l, characterized in that said air inlet
ports and said air outlet port provided in said power distributor are
formed each in a slit-1ike shape. 6. A controlgear set forth in claim3,
chatacterized in that said air outlet port provided in said power

di stributor serves also as an opening for dispelling arc produced

internally of said power distributor. 2G .As .As . A9. A A& A . AL. ALn. A" . As
CAL. A9. Aﬁ@b$¢antially same plane as that of the front panel 4d. More

afcafgaf%—% ca ? fhcaf%ﬁtﬁjso‘fﬁ ca] café %y)qg%?% Fkﬁg} gg} ca gg} g
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unit-side load grip 37 1ncludes four grlp connectlng terminals

aligned in the vertical direction. Each of the grip connecting
terminal is composed of two nipper-like terminal members disposed
in opposition to each other, wherein a gap between the two opposite
terminal members is increased at the tip end portions thereof. When
these opposite terminal members aremoved in the extendingorerecting
direction, the distributor-side power supply grip tab 10 and the
meshing member 1la of the distributor-side load grip terminal mount
11 disposedoppositelytothe terminal members are sandwichedbetween
the terminal members to be electrically connected thereto.
Furthermore, the unit-side control circuit connector 39
is mounted at the position corresponding to the distributor-side
control circuit connector 12 of the power distributor 4, projecting
from the rear surface of the functional unit. The unit-side control
circuit connector 39 is composed of two connector members extending
linearlyandhaving convex andconcavecross—-sections, respectively,
so as to engage with the distributor-side control circuit connector

12 for establishing electrical connection.
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911} As described hereinbefore, the partitioning plate 1b is

formed in a substantially inverted L-like shape, wherein the
horizontal portion 1b3 bent horizontally is provided with the narrow
guide edge portion 1b4 bent downwardly. It is further noted that
the partitioning plate 1lb is mounted in such erected disposition
that it covers the narrowplate portion 32a and the sideplate portion
32b of the functional unit 3. A guide section of a substantially
C-like cross-section having an opening defined by the horizontal
portion 1b3 and the guide edge portion 1b4 atop the partitioning
plate 1b is adapted to engage with the narrow plate portion 32a
with a small gap so that the narrow plate portion 32a can move in
the direction in which the functional unit 3 is taken in and out.
The functional unit 3 is inserted into the controlgear console 1
with a predetermined accuracy, being guided by the partitioning
plate 1b upon disposition of the functional unit 3 on the shelf
board la. Byvirtue of this arrangement, the unit-side power supply
grips 36, theunit-side load grip 37 and theunit-side control circuit
connector 39 of the functional unit 3 can properly engage or mesh
with the distributor-side power supply grip tab 10, the
distributor-side load grip terminal mount 11 and the
distributor-side control circuit connector 12, respectively, of
the power distributor 4. 1In this manner, the side plate portion
32b of the unit base 32 and the partitioning plate 1lb cooperate
to constitute a guidemeans for guiding the functional unit 3 relative
to the power distributor 4 in the inserting and withdrawing
directions.

In the controlgear of the structure described above, the
electric power supplied from the vertical branch bus bars 16 is
fed to a plurality of the functional units 3, being distributed
by the power distributor 4. The functional unit 3 outputs the
received electric power to the unit-side load grip 37 while
controlling the electric power in accordance with the control signal
inputted through the unit-side control circuit connector 39 or in
conformance with the manual operation performed externally. The
electricpower outputted to theunit-side load grip 37 isdistributed
to the external equipment/machinery through the medium of the
distributor-side load grip terminal mount 11.
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10zs- #10@@£(§1str1butor side power supply grip tabs 10 connected to the
branch conductor 8 at one side and gripped at the other side by
the unit-side power supply grips 36 of the functional unit 3 to
thereby deliver the electric power to the functional unit 3 from
the vertical branch bus bars 16, the distributor-side load grip
terminal mount 11 grip-connected to the unit-side load grip 37 of
the functional unit 3 for delivering the electric power distributed
by the functional unit 3 to the external, and the distributor-side
control circuit connector 12 connected to the unit-side control
circuit connector 39 of the functional unit 3 to deliver the control
signals to the functional unit 3 and output the control signals
to the external. Thus, it is possible to move the functional unit
3 toward and away from the power distributor 4 for connection thereto
anddisconnectiontherefromuponaddition/exchangeof the functional
unit 3, whereby the functional unit 3 can be added or exchanged
without involving service interruption of the vertical branch bus
bars 16.

Further, the power distributor 4 is provided with a
plurality of the distributor-side power supply grip tabs 10, a
plurality of the distributor-side load grip terminal mounts 11 and
a plurality of the distributor-side control circuit connectors 12
in correspondence to the functional units 3, respectively, wherein
the distributor-side power supply grip tabs 10, the distributor-
side load grip terminal mounts 11 and the distributor-side control
circuit connectors 12 are disposed substantially in flush with one
another at one stage within the controlgear 1. By virtue of this
arrangement, the accommodation/storage efficiency or capacity of
the controlgear can be enhanced.
Figure 27 is a sectional view showing the state in which

one functional unit 3 is withdrawn to a test position. Figure 28
is a sectional view taken along a line XXVIII-XXVIII shown in Fig.
27 and viewed in the direction indicated by arrows, showing the
functional unit 3 at the connectedposition. Figure29isasectional
view taken along a line XXVIIII-XXVIIII shown in Fig. 27 and viewed

in the direction indicated by arrows, showing the functional unit
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rearward on and along the top surface of the shelf board la disposed
beneath the functional unit 3 and can be connected to the power
distributor 4 by means of the power-supply-side main circuit
connector 36 and the load-side main circuit connector 37 mounted
on the main circuit connector mounting fixture 38 such that the
phase terminals are aligned in the vertical direction, to thereby
receive the main circuit power supply from the vertical branch bus
bars 16.

Furthermore, even in the state where the functional unit
3 has been moved forward on and along the shelf board la with the
main circuit connectors 36 and 37 having been pulled out from the
power distributor 4 with the main circuit being broken, there can
be realized such test position state in which the control circuit
connector mounting fixture 40 mounting theunit-side control circuit
connector 39 is capable of sliding forwardly or rearwardly on and
along the unit base 32 without being electrically disconnected from
the distributor-side control circuit connector 12.

At thisjuncture, it shouldberecalledthat theindividual
phase terminals of the power-supply-side main circuit connector
36 and those of the load-side main circuit connector 37 are disposed
in juxtaposition with each other so that the individual terminals
of the connectors 36 and 37, respectively, are aligned in the vertical
direction.

With the arrangement mentioned above, the main circuit
connectors36and37canbedisposedwitharelativelysmall occupation
space, thus allowing the high-density package to be satisfactorily
realized.

Concerningthemaincircuit connectors36and 37, it should
further be added that the individual phase terminals of the
power-supply-side main circuit connector 36 and those of the
load-sidemain circuit connector 37 may be disposed in such alignment
that the individual phase terminals are positioned side by side
in the horizontal direction.

With the arrangement mentioned above, the main circuit

connectors 36 and 37 can equally be disposed with a relatively small
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satisfactorily realized.

As can now be understood from the foregoing, in the
controlgear according to the embodiment of the invention, thebreaker
device 34 and the electromagnetic switch 35 are disposed inalignment
in the longitudinal direction of the functional unit 3 with the
power-supply-side main circuit connector 36, the load-side main
circuit connector 37 and the unit-side control circuit connector
39 being disposed on the rear wall of the functional unit 3, whereby
the high-density package can be realized. Besides, by making use
of the unit base 32 formed substantially in the L-shape, the work
efficiency can be improved upon assembling of the functional unit
3. Additionally, the test position state in which only the control
circuit can be operated is realized in the state in which the main
circuit is broken or disconnected, which is advantageous in that
the work efficiency can be enhanced in the test without need for
the power supply from the external.

In the controlgear 1 according to the illustrated
embodiment of this invention which includes a plurality of unit
chambers 2 having the respective openings formed at the front side
of the console for accommodating therein the functional units 3
while allowing the functional units 3 to be pulled out frontwards,
wherein the main circuit connecting modules provided as the
components of the power distributors 4 for connecting the main
circuits of the functional units 3 to the external main circuit
comprised of the bus bars 16 are disposed on the rear side of the
unit chambers 2, thereareprovidedthebreakerdevices 34 constituted
by the switch fusees or the circuit breakers having the manipulating
handles 33, respectively, the electromagnetic switches 35 designed
for carrying out control operations, the main circuit connectors
36 and 37 for connecting the main circuits of the functional units
3 to the power-supply-side external main circuit and the load~side
external main circuits, and the control circuit connectors 39 for
connecting the control circuits of the functional units 3 to the
external circuits such as the motor control circuit(s) and the like,
wherein the manipulating handle 33, the breaker device 34, the

electromagnetic switch 35 and the main circuit connectors 36 and
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37 are disposed in alignment in the direction longitudinally of
the functional unit 3 with the control circuit connector 39 being
disposed beneath the main circuit connectors 36 and 37 in alignment
therewith, while the power-supply-side main circuit connector 36
and the load-side main circuit connector 37 are disposed in
juxtaposition so that the individual phase terminals thereof are
arrayed vertically or horizontally and wherein the control circuit
connector 39 mentioned above is so arranged as to be capable of
being connected to the external circuit such as the motor control
circuit or the like at the position connected to the main circuit
of the functional unit 3 as well as at the test position. By virtue
of this structure, the controlgear in which the breaker devices
eachconstitutedbytheswitch fuseor thecircuitbreaker areemployed
cansatisfactorilyberealizedwithahighpackagedensity. Besides,
operation only of the control circuit can be ensured even in the
state where the main circuit is in the broken or disconnected state,
allowing thus the work efficiency to be enhanced upon testing.
As is apparent from the foregoing description, the power
distribution console includes the unit chamber formed in the
substantially box-like shape and having the opening portions at
the front side for accommodating therein a plurality of functional
units, respectively, the power distributor disposed at the rear
side of the unit chamber for distributing electric power to the
functional units, and the bus chamber disposed adjacent to the power
distributor and extending in the vertical direction of the power
distribution console for accommodating therein the bus for supplying
electric power to the power distributor, wherein the power
distributor has the inner ventilation space and is provided with
the air inlet ports at the side adjacent to the unit chamber for
sucking the heated air coming from the functional units, while the
air outlet port is provided at the side adjacent to the bus chamber
for discharging the heated air from the functional units. The bus
chamber includes the inner ventilation space so that the heated
air coming from the functional units is expelled exteriorly by way
of the power distributor and the bus chamber. By virtue of the
arrangement described above, a large number of functional units

can be packaged with a high density while enhancing the functional
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In the power distribution console described above, a
plurality of the functional units which are accommodated within
the unit chambers, respectively, can be disposed in the vertical
and horizontal directions generally in the gridiron~like pattern.
By virtue of this arrangement, a greater number of functional units
can be packaged with higher density in a small space while ensuring
improved user-friendliness for wiring, maintenance or management,
etc. of the power distribution console.

Moreover, the air inlet ports and the air outlet ports
provided in the power distributor can be formed each in a slit-like
shape. Owing to this feature, the heated air can efficiently be
discharged without degrading the mechanical strength of the casing
of the power distributor.

Further, the power distribution console can be composed
of the unit chamber formed in the substantially box~like shape and
having the opening portions at the front side for accommodating
therein a plurality of functional units, respectively, the power
distributor disposed at the rear side of the unit chamber for
distributing electric power to the functional units, the bus chamber
disposed adjacent to the power distributor and extending in the
vertical direction for accommodating therein the bus for supplying
electric power to the power distributor, and the wiring conductor
chamber disposed adjacent to the power distributor and extending
in the vertical direction of the power distribution console for
accommodating therein the wiring conductors which extend from the
functional units to the external equipment/machinery, wherein the
power distributor has the inner ventilation space and is provided
with the air inlet ports at the side adjacent to the unit chamber
for sucking the heated air from the functional units, while the
air outlet port is provided at the side adjacent to the wiring
conductor chamber of the power distribution console for discharging
the heated air from the functional units, and wherein the wiring
conductor chamber includes the inner ventilation space so that the
heated air coming from the functional units is expelled exteriorly
by way of the power distributor and the wiring conductor chamber.

By virtue of the arrangement described above, a large number of
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functional units can be packaged with a high density while enhancing
the functional unit cooling performance.

Furthermore, a plurality of the functional units
accommodatedwithin the unit chambers, respectively, canbedisposed
in the vertical and horizontal directions generally in the
gridiron-likepattern. Byvirtueofthisarrangement, agreatnumber
of functional units can be packaged with higher density within a
small space while ensuring improved user-friendliness for wiring,
maintenance or management, etc. of the power distribution console.

Moreover, the air inlet ports and the air outlet port
provided in the power distributor can be formed each in a slit-like
shape. Thus, the heated air can efficiently be discharged without
degrading the mechanical strength of the casing of the power
distributor.

Besides, the air inlet ports and the air outlet port
provided in the power distributor serve as the openings dedicated
for discharging the gas. By virtue of this feature, a gas such as,
for example, an arc gas produced due to a trouble of the functiocnal
unit can easily be discharged through the passage mentioned above,
and thus occurrence of such secondary accident that the arc gas
or the like might be injected to the bus bars to thereby incur the
short-circuit fault can positively be prevented. In other words,

spreading of the trouble or accident can effectively be suppressed.

INDUSTRIAL APPLICABILITY

The present invention has provided the controlgear which

includes the unit chamber formed in the substantially box~1ike shape
and having the opening portions at the front side thereof for
accommodating therein a plurality of functional units in the
horizontal direction, the power distributor disposed at the rear
side of the unit chamber for distributing electric power to the
plurality of functional units, respectively, and the discharge
chamber disposed adjacent to the power distributor and extending
in the vertical direction of the controlgear, wherein the power
distributor has the inner ventilation space and is provided with
air inlet ports at the side adjacent to the unit chamber for sucking

heated air coming from the functional units, while an air outlet

22



1 1 10! 9z#109% ()-59z#10% ()-5 10 10 10

=109& ()-! Lz#109& ()-5! Lz#10%& ()-5bC 1 1

10! " 9g109& () - Lg#109& ()-Lf109%& ()-L 109 ()- 10 10 10 = 109 ()-xmb@1 1
10! 1 k109%&' ()- 10

port is provided at the side adjacent to the discharge chamber for
discharging the heated air from the functional units, and wherein
the discharge chamber has the inner ventilation space so that the
heated air from the functional units is discharged exteriorly by
way of the power distributor and the discharge chamber. By virtue
of the arrangement described above, a large number of functional
units can be packaged with a high density. Additionally, the

functional unit cooling performance can be enhanced because the
power distributor for supplying the electric power to a plurality
of functional units is made use of as a ventilation passage.

Further, the discharge chamber is so implemented as to
serve as the bus chamber for accommodating therein the bus bars
for supplying electric power to the power distributor. By virtue
of this feature, miniaturization of the controlgear can further
be promoted without need for providing any especial chamber as the
discharge chamber.

Furthermore, the discharge chamber is so implemented as
to serve as the wiring conductor chamber for accommodating therein
the wiring conductors which extend to the external equipment/
machinery from the functional units. Owing to this feature, the
controlgear can further be miniaturized without need for providing
any especial chamber as the discharge chamber.

Moreover, the unit chambers are provided at a plurality
of stages in the vertical direction so that a plurality of the
functional units are disposed in vertical and horizontal directions
generally in the gridiron-like pattern. By virtue of this
arrangement, a greater number of functional units can be packaged
within a small space with higher density while ensuring
user-friendliness to the wiring and maintenance or management, etc.

Further, the air inlet ports and the air outlet port
provided in the power distributor are formed each in a slit-like
shape. Owing to this feature, the hated air can be discharged with
improved efficiency without degrading the mechanical strength of
the casing of the power distributor.

Additionally, the air outlet port provided in the power
distributor serves also as an opening for dispelling arc produced

internally of the power distributor. By virtue of this feature,
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a gas such as, for example, an arc gas produced due to a trouble

of the functional unit can easily be discharged through the passage
mentioned above, and thus occurrence of such secondary accident
that the arc gas or the like might be injected to the bus bars to
incur the short-circuit fault can positively prevented. In other
words, spreading of the trouble or accident can effectively be
suppressed.
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therein a plurality of functional units in a horizontal direction,
a power distributor disposed at a rear side of said unit chamber
for distributing electric power to said plurality of functional
units, respectively, and a discharge chamber disposed adjacent to
said power distributor and extending in a vertical direction of
said controlgear,

wherein said power distributor has an inner ventilation
space and 1s provided with air inlet ports at the side adjacent
tosaidunit chamber for suckingheatedaircoming fromsaid functional
units, while an air outlet port is provided at the side adjacent
to said discharge chamber for discharging the heated air from said
functional units, and wherein said discharge chamber includes an
inner ventilation space so that the heated air from said functional
units is discharged exteriorly by way of said power distributor

and said discharge chamber.

2. A controlgear set forthinclaim l, characterized in that
said discharge chamber is implemented as a bus chamber accommodating
therein bus bars for supplying electric power to said power
distributor.

3. A controlgear set forth inclaim 1, characterized in that
said discharge chamber is implemented as a wiring conductor chamber
accommodating therein wiring conductors which extend to external

equipment/machinery from said functional units.

4, A controlgear set forth in claim 1, characterized in that
saidunit chambers are provided at apluralityof stages inavertical
direction so that a plurality of said functional units are disposed
in vertical and horizontal directions generally in a gridiron-like

pattern.
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5. A controlgear set forth in claim 1, characterized in that
said air inlet ports and said air outlet port provided in said power

distributor are formed each in a slit-like shape.

6. A controlgear set forth in claim 3, characterized in that
said air outlet port provided in said power distributor serves also
as an opening for dispelling arc produced internally of said power

distributor.
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