; e3eb™" _alLhaPb6bTb} & SPECI FI CATI ON CONTROLGEAR TECHNI CAL FI ELD The
present invention relates to a controlgear ( generally it is called control

cent er) i Hmmm\m in the formof a power distribution console {8900
realizimwma“ ontrol and protection or the Iike of electric notors
enpl oyed i n.3¢el ectric power plant and others . Mre particularly, the
present invention is concerned with a _control gear or power disiﬂ“@ﬂ'
consol e whi ch acconmodat es t her ei RFRCPFGFATEOY of functional u W/ mmm#
BACKGROUND The controlgear is electrically connected by wring coanggprs
to equi pnent s/ machi neries such as electric notors, illum nation equipnients
and ot hers enployed in an electriccﬁgﬁgpLﬁﬁéﬁt or the Iike for supplying
distributively electric power to various equi prments/ machineries and at the

sanme time for controlling the equipnents/ mchineries. In general, in the
control gear, there are acconnndaggﬁﬂﬂﬁﬁééLgﬂQEPunits which are electrically
connected to the i ndie/peeabnequivirailcs/ PETHE HStbescHyt FEBhsaof gehkiradly
conductorﬁ and tgﬁ Hus b%rs thro%gh whi ch eIe%tric pgger s suEpIied to the
functionaF bfi F8lleHe CPRREPL oSN TERI t 1PREFEEFEEed Pt RBFefR™E BfedkBPWEF a
s¥vi tch fufftamdu@ddht tonsbly ?of elea)l.i 74 rigMat Q’Oaﬁﬁd:(‘jcﬁiﬁl&)’ls afn@(rj pkbeeptiipase

of controlljng the equi pnents/ machi neri es. nmenti,one ove and is

o erenBEdTe b i APy SEEF 6 TP BOL SIRRHAARAY drinf o 1C S 5 es reR LaBt

di stri butadebEcérs c powey phettibe lagliypnene prmseahthenvest fowmd henkbesnkdr
whi l e con lling,. th ower_distribution in conformance w.th nt r al

ol gnal o Bish1d EARErPLaRRFTOr Boher PR ETRLTI G ReRo R ot Rl BRbRar seo
ext er nal kherdddi &i phallky ityhe ff dfnocitdpak lumnt tser ves to protect the

equi pment/ machi nery against a fault current by neans of a breaker or a

fuse. As the control gear which includes a plurality of functional units
each i nplenmented on a unit-by- UNERATHS i BACKERPENPaybe nentioned the one

di sclosed, for example, cifk JFPADESe £al £t APPLI PR Yheeted by wiring

conductors to equipments/machineries such as electric motors,

illumination equipments and others employed in an electric power
plant or the like for supplying distributively electric power to
various equipments/machineries and at the same time for controlling
the equipments/machineries. 1In general, in the controlgear, 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 todistribute electric power to the equipments/machineries
from the bus bar while controlling the power distribution in
conformance with control signals supplied externally 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.

As the controlgear which includes apluralityof functional
unitseachimplementedonaunit-by-unitbasis, theremaybementioned

the one disclosed, for example, in Japanese Patent Application
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Lai d- Open Publication No. 33908/ 1983. However, in this control gear, each
functional unit has a great wdth extending laterally of the console. As a
consequence, the controlgear is of a very large size. On the other hand,
there has arisen in recent years a denmand for a small size and conpact
structurization of the control gear by nounting or packaging a | arge nunber
of functional units in the controlgear with high density. This invention

has beenl#d@eOngn Ruk iicakios NarovpdPRgla83el diawavalo thdéhdmsobrehs okdgaoned

above, apgeanebleInd NALAG! by L0 PLOVT sk QARLL0LgeAT APRIGA 1L S, £anaD €

of realizing satisfactorily the packaging or nounting o unctiona
units wieense . dérspteRn HISRIOSUREROFOTHE 4 INENTE 60 fTReveon L rglogeskze .

according to thisoh RYQNLER0: hARKYASS: A& HALle chaibeh ARUN0yelr SRRl @l 2
front side of a console for accommodating therein a plurality of functional
units eak®r et ofiat bdsi e aa@peonpaet df Feeshon 73t oo i the agermip kgeaow

array sopd hudtigd WichheRaliHgid S L3 hidbekdyal fuh i JHHT 419U in the
forwardly, and main circuit connecting nodul es di sposed at a rear side of
t he uni tCemeRdEIeabrvEbAnREdR ndemBi BYeircuits of the functional units to

external circuitsrhifhe; fvdetionaladiMderd MElddesta Br eakar cdeyiseilipying a
mani pul ati ng handl e, an el ectromagnetic swtch for_effectuating control
oper at i oF9 LA R nF i tRUPE OB RREEBF L ADAHI @968/ Bithédt PRgeChethBrfoEi ¥ ui t
to ? plowec_s p&@@?ﬁ)é'astgﬁtt:f@!_?egt webkh itaqw@a@ahp@d;fgle;égi_rﬁeumg_ f&’fﬂyféct@xﬂﬂl ;) |
control cjrcuit caonnector faqr, conn ing a control .circuj ,0.an externa
circui t, "RRSRGKIHRG ARAPREAY %i‘ﬁd?g{w?h%n SRES Wb bd I fensity.

el ectromagnetic switch and the main circuit connector nodul e are di sposed,
being arrayed in this orde 'ﬂ dj e o] ise of the functional
unit while the control cires } - being arrayed

under neat h t he maThe ciohduiofl geanrertcrd imdtubd ¢hilsniiinentcion iokfedes atiret trai n

circuit con tor dul e inclu a - | y=sid ctor and a
Ioad-sid%g%%ﬁﬁgg?%rlags%%s% e?gn%ugﬁ %r?§§§€h§¥g%h%§eét§?ﬁ$€g s£?ﬂereof are
posi t i onadcommadgbingdhlerdiinecpivnal Foyoiefynd trieonml nné s cwdh ebrmet et
nodul e i : r- | y= sd rug¥% a - Sl onpect or
di sposegﬁ}(nél %%&clﬂseggﬁgfcﬁﬁgp .%Iﬁa%gﬁatlgé}m na gg/tnﬁ{el?%ofﬂogfgr?g i F?oned in a
hor i zont Bhe diunctiqrml pRitiseeapriaditHadudnty b RRkted owokprerasAlayad@ so

ar r angednasn (0 R& GARBRNE i nFRkd Mo £OMAPTI Xl hP 4 heaexseqfalr ehechir at a
connectlngﬁp05|t|on of the main circuit of the functional unit and at a

test posFRpBRETr MbPEoTRRRegt Pt BHL P USEr ARyt BeCEnproyRdrasi ehel prrhkerto
device. &kterhaliyetyui®s i Mmed Fubeeakanlnayi beireildsed BeebRerbdeakes
devi ce. ERIEF DESCRIPTISN OF THE W NGS flggre 1is _a front V|$M/shomnng
a cont r ol'g%aP9(PoBPIHPSEFIBUt PERTtBNsDF ef L BLEEPHT AT T aiv b ket &F v

enbodi neaffeéttht sngneentiroh. operation, a main circuit connector module
for connecting the main circuit to a power-supply-side main circuit
and a load-side main circuit, and a control circuit connector for
connecting a control circuit to an external circuit, wherein the
manipulating handle, the breaker device, the electromagnetic switch
and the main circuit connector module are disposed, being arrayed
in this order, in the direction depthwise of the functional unit
while the control circuit connector is disposed, being arrayed
underneath the main circuit connector module.

In the controlgear, the main circuit connector module may
include a power~supply-side connector and a load-side connector
disposed in such array that phase terminals thereof are positioned
in a vertical direction.

Further, the main circuit connector module may include a

power-supply-side connector and a load-side connector disposed in
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Figure 2 is a perspective view of the control gear (power distribution
console). Figure 3 is a sectional view taken along a line IIl-111 shown in
Figs. 1-and 2 and viewed in the direction indicated by arrows. Figure 4 is
a sectional view taken along a line V-1V shown in Fig. 1 and viewed in the
direction indicated by arrows. Figure 5 is an enlarged fragnental view
showi ng a portion of Fig. 4. Fiqure 6 is a perspective view show ng one
funct i onahchinraywtirEe ¢Spste§nﬁ@rasl§e%hew§aéwp@rs itRenedhict  5AAN ZgRER Las

vi ewed fgomethe pear side. Figure 8 is a perspective view show ng the
controlgear in the state in which all the functional units have been
renoved fromthe &Evfthergeae  withg goassPloFliCHilti REREEREAEL BAYcRENBEr al so

havi ng beenrahg@avad: o gt 9aif1 d 8 raa386ld Ondhe ¥ £Yh SBAMNEx 08N AIDLY reharber
in the state where the functional unit "has been renoved therefrom_ Figure

10 is a Pér3FEMSAE\ARRCSAEWPRP B EeePp 1B ok - Y o l?ifnﬁh?h@rlﬁﬁltortﬁ‘iah‘ﬁéﬁ
Figure 1lnigsad LORecRtapoki@woef the shelf board. 3 Figure 12 is a
perspective view of a partitioning plate for defining the unit chanber.
Figure 13 is a frHRECPVER: of ?HétﬁérﬁPﬁﬁoWPHgbﬁl§F€;°¥?&UP§ thej brgakpge
view of Hyheipartitioning plate. Figure 15 is a perspective view showing in
what manner functional units_and a power q%stributor re connected to. each
other. Figure 16 Pst8TPérdy&dtiva GEEﬁPbF FeAbohera i r%mﬁiﬂy.d EiSgtPE 17
i s an enbaegeerf Hagiert.al perspective view showing najor |ateral portions
of the functional units accombdated within the controlgear. Figure 18 is a
sectional view show ng connections between a power distributor and vertical
branch bus bars. Fi gur eBRIEFS DaSCRAIPITadNd Ope Milie ORAWENGSew showi ng nmaj or
conponent s accomodat W fhin t nsal e FEiqure 20 | t I i_ew of
the power distri buflglrfgglln—‘le gfurleS rﬁso gc r%lolgeﬁdt -Sﬁlact%énﬁ de c\?ﬁéc\%o&%%ta%qu)g\g\'gr%
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-TIII
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
in the state where the functional unit has been removed therefrom.

Figure 10 is a perspective view showing a shelf board
forming the unit chamber.

Figure 11 is a top plan view of the shelf board.
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distributor. Figure 22 is an expl oded perspective view show ng constituent
parts of the power distributor. Figure 23 is a perspective view showing in
detail i-nternals of the power distributor. Figure 24 is a front view

showi ng a manner in which branch conductors are laid internally of the
power.. distributor. Figure 25 is a sectional view taken along a |ine XXV-XXV
shown in Fig. 24 and viewed in the direction indicated by arrows. Figure 26
i s an expl oded per dpeitheyé 2yievk HRFGRRF Kieu¥iale’t of Parhlireoniognaleter

and a di sbri hukiAgngopduchat ¢ ERaRsekively. Figure 27 is a sectional view
showi ng the state in which one functional unit_ has been withdrawn to a test

position. Figure 2&i%1%e debtisrinlfrAndw e P faltdyfy PGt ooang Irbadd | |
shown in Fig. 27 ang yjewed iy thesHd aeitd@bi ML HHG i A1 Show ng
the functional unit_at a connected position. Figure 29 is a sectional view
taken along a |ine B&8KAI] I15x%9I BI PLERBRATE Ve FY{EW BROHR I ilewwdatnmerBer

di recti opuhpdi 63k At PARQWSpowdOW BE rt BELbURGId e6dhe 8Péd tatedect B8her.
position. 4 BEST MODES FOR CARRYI NG QUT THE | NVENTI ON Enbadi ment 1 Figure
1is a front view ShoMiRylA CORRDIREFE(PORREVASERPRRTONAESRESPETOT -
according to an exemphidey 1IEM0AMIdFEdn i rddH SEHAYRIHE 0N pdr P i&rd Sriew
perspective vi ew of tge contr ol gear %nggg glst Lbuthon consol e). Referring
to Figs. SROYARIFAIRT dARBHAL &P T 1T OL N SHPFEEGBAT Yo CaPERPABEEAON
consol e) withfipl erentedtiroigbarf,orm of a substantially rectangul ar box-1ike
shape are a plurality of nctional_.units 3 disposed reqularly i

or i rons ke arr ay b b ¢ SEAE 1400 It SAPYE i S Bt s ariond ReBieeRase
of the canpoekrgdasttibacordang trertheailndbtranthebhedbaest of the invention,
four functional units 3 ar L SPOsS i n, each_of hori zontal .rows_with
ten stages of the fEler% Lieor%gl gﬁn%) S ellorﬁiéadgﬁg\]ﬂg S%Q?‘r{et‘ﬁlee"\gesh%lwclag major

di r ect i onomfphusntshectommpdhtirdt wotthlinutthesc8npnlsum t ot al are accommodat ed
within the control i gqur |.S i ie en - i ne
I11-111 shown in F%Slgf.ugf azﬁde% gngobi %ﬁgﬁe‘?fné?@ J‘:Hreegto}%ﬁ p%%ilcgggggogy
arrows. Figure 4 i Flowetdon &irlghtakandloide aiemed \they Biwsn in Fig.
1 and vigyed ip.the direction indicated by arrows. Figure 5 is an enlarged
fragmental view of Fig. 4. Referring to Figs. 3 to 5 a power distributor 4
of a substantially FHH DAL |1k HRIICHIRPTRAF Ve Heat pelng  each

row of thgnkeutubHRchaenal oinithe BoakranedtirAptiierhori zontal direction. It
shoul d be noted that. one ggwer distributor 4 is_prqvided for,ihe f our

P :
functional units 3 jiB4%Hoséd ai%e’é%l%?]c"s%‘é%&le"féhgﬁﬁnigrfrh‘ﬁ%‘f?ﬂe REFIBhE
power di sfrichet powéri sipteibdedri.n associ ation with one stage of the

functional units 3 Fi Tuhrc_ae pQWer di sct)rgi p’#t or Iflov‘,s:.Ler ves frg)nr tQ% Vgﬂmcr% 'bonntcp1
distribute electric wer “t'o 1 e ]foutf' anctionat? aMias s, tadw Tt °oe
descri bedohdtietous. aTke lpdderndiesneilByt of 4hespbwemediwictrhbatpri.nl et ports
4a and air outlet perls Jbsand a“%e‘é“ﬂi&'ﬁa‘i‘ H%\Detfaq{é}?fag%lgbf 1‘1‘?%‘35(5(3‘25&'\7”
detail. Further forned at the rear side of the power distributors Is a
bus chaneews ért Bhdi it awrat Wiseaghénethei ghreoiiamhelndbimadred by Brspused
wi thin the bus chanber,f ayl extgndinm yesd isaldged &y efidcandyangh bus
bars (also referred to sinply as the 'bus) 16 for supplying electric power
to the pé&hercdusesi bdt 8r prancihgonductor 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.
Figure 29 is a sectional view taken along a line
XXVIIII-XXVIIIIshowninFig.27andviewedinthedirectionindicated

by arrows, showing the functional unit at a test position.



5 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

t hree phases and a neutral phase, respectively, wherein three electric
conductors are each forned in an L-like shape in cross-section with the

ot her one electric conductor being forned in an |-shape in cross-section.
The interior of theBBaE MABEReFOR pPRREENG GUYRHE 5N€ENT&9Hce_ On the

ot her hapgpocd@iMehtNg conduct or conpartnent or chanber 6 is fornmed at one
side of the functional units 3 and the power distributors 4_over the whole
hei ght of the cont FoI%Es 11 1saAécirbdalegWwShRIVANEhE GPRERELEBABUERPDYET

chanber §i3afeiwhtiss CHYBIC OES R nghedn extrpdarg divwaiment wicthogal
units 3 t external equi pnent/ machi nery. Also formed internally of the

Wi ring cbRUBRESPRehaPBITS2i%S & wﬁﬁq%%\rﬁﬂ@su&f thefinrew lidear (power

perSDectaygtyrsut§BQWtaﬁs@me fL”KéﬂéHEﬁnqﬂﬂd FigéFlQuéﬁd72|5aéc@ﬁﬁ§@§§éave
vi ew of the unctronal unit as vi ewed he rear sjde. The unrtar({
e

functi ondt thARtE fgel%orrtrralaraﬁ SBOVRY d’s%r‘ﬁ%%%‘ﬂrﬁ%lill%f’rrsé%]tea)n utBPlEBSE ¢
Spapﬁ hayhngheleagateﬂ hﬁb@?étaﬁtd@&%9Xtéadhﬂ%u&8rtb@xdﬂiﬁﬁtbﬁapéeﬁfémése
of the contro e function uni t as ont at vering
o 1 ont BTHESIRET e ting thpta bEbetas dhRResr aonlat bt BETRE RS Y B er a
si de of hh8a§/uﬁ]ﬁttl®@a‘lrerlﬂita3 azamdncarmmtazl rdit dctoismect CIIh lfmuntaeg of
fixture %g ontr crrca %o ect or rmg gfrx 40, bot

covering ﬁ€°P$§ &re&éF %ﬁSOE T e i ﬁ"B‘%iS 4m6H a? %*R%WEPB%%H'
portion B2arffumerd aialhmthialsoBgrmneispdeed§ it adopfothé h@rfunmrttraanadawaamr t
and a si l.at e £l b iLch ol t f
t he funcgﬁgﬁa%tnusm%géérﬁg oepf%\%(r: f%ﬁgjc‘l) %fi ﬁ\glréuln% ‘5 g%‘é %ﬁrlt% ‘EI%%ggagt her
| at er al d&decpoonl orThner etie who cty | Sunothemal i yndppodi in opun otQtt‘iel and
base 32 t sed.b xtensively. OMng to this
feature Q@%P%Fgﬁcwg \i}vo‘rE |g§8?9828?ﬁ§agserrbl ing the functional unit 3
can be enhanced THE Juntcts ofad Ifdtiqday iear telisndelore s Adamet édIthéfein
for contgphlhngnt begext ergal equhameLyEBRChLNeRhY. aMeEetsBRCEhkgakt¥a By

breaker device 34 constituted by a swtch fuse or circuit breaker Is
nmount ed BRIPHE-f UREI Em4l 1M FeatiPRal T tekge #Heredf L imak\hdlV shawn
el ect rorraﬁneigs: SWnldChi dheHSimiHY edraktlibe GhditgaedSb@erdfovde @y@ﬁkéonal

uni t e,specifica he el ectromagnetic.switch 35 1s co osd
ol eet r OnBohSE e CHATEAD R anTR L SURs Bl Gt w8 LMok LR &

functionab ﬂnlat povelr dhetkibatosi deit besenétastﬁalmwtrmlraﬂdorxglriaaedlshaﬁa for
turning f/ e break [ devr 4. _The ni 33 exte ds

t hr ough grr% ?e%laa T8t o be 8%e?% |ver{§l cfgﬁla r]f%nc%roélﬁerln%lgvr ce
34. By rétatraged e nharrmntm@mtga]hdnctleetaﬁmcl otkvahmﬂoi beonnt ed dhadkense
around t n XigS 5 &f e e e c e o]

o i cnovel o B oR 1 g B R AR roR o thee st UnlE bl T peed
functi ondPxgappsed anp@a,eh §l’§|§9|ey sTeleSami HR cRR@TRET ConviecolR POWRY - Si de
power SUB@s!Ergbhl%r?’@ %de%o'v@é@dshﬁea%b(’:lg't%ﬂ' WieAnBaet Ak aGUNLE- shde

|l oad grip) 37 are nmounted on the main circuit connector nounti n% fixture 38
di sposedfafcthengppEil wobt i o?rle pelRg sk aboseer di $er e AostHee TRRCEhen

vertical tgdi gegkir@ButbuklBet TeuURbadrofot BEeCERLUKOIFUACEEBhE1CARRARSt 8 as
mounting fixture 40 disposed at the |ower portion is a unit-side cont r ol

circuit H&ﬂﬁe@@ofﬂe§§rﬂﬁe§ K@ eFoRFPal ori ent ation. Figure 8 is a perspective
vi ew showi ng the cori¢ gJgesy dhsitht ithe ot at esi fomheghyiadd dihe ihuret perak
units 3 have been renpved from.the cont ear f W th a _door of the wring
conduct of* acHihBer Bt o PRASH Bé‘gn‘lqe{ 1K bereigatier Redesonibedi ew
show ng ame deriati 1ghanber 2 in the state where the functional unit 3 has
been renoved theref Iura |t f unit ¢ 2 are efi ne
controlgear 1 in al't) F}éﬁ"’f QrBeds %65? =A%t oofﬁ%‘re grléglrlgil%r:%?l on,
t he unit 4chanbenss lediamgpepabt ekt@ni@m@rommaret whbtledheygh‘eajsrs tofe &bﬁtér
boards | a. The unit .chanber defin t each sta rovr f our
conpar t ntst’BP ﬁggwﬁg&ﬂtﬁl gH@r%?‘ﬂa? ? ’95%? %IV q:IJ‘[CS"" yare
respecti welr;tldaliebmartparbmanbarbe(args@hr/eﬂeexjrebd tpardinp loniay tpnleabes) 16
respecti Iy, Al des rlbed Ia r per spect. ve

Vi ew shov\é\neng tu%%lghln]gf %Ei&&r (';Lfapg g)d t?%r p]pk/)vr%% %ljs(%rl?f fatroﬁrsng th{ehunr t
chanber 2. Figure 11 is a top plan vr ew of the shelf board la. Figure 12 is
a perspective view of the partitioning 5I ate 1b for defining the unit
chanber 2. Figure 13 is a front view of the partitioning plate 1b. Figure 7




14 is a side view of the partitioning plate 1b. Forned piercedly in the
shelf board |a are four sets of slits lal which extend in the direction
dept hwi se of the shelf board la. Each of the partitioning plates Ib is
mounted on the shelf board la in an erected state with projections 1bl
formed on the bottom edge of the partitioning plate |b being inserted into
the slits lal, respectively. The four partitioning plates Ib are nounted on
t he shelVeEBéFalléréPCéaEHSsPéﬁé LR ﬁﬁévélé@té@eétﬁgéeemﬁéﬁéﬁnyHé “oale
chanber é’l@f:t@@@fﬂaoﬁe%g@o 't%epﬁtﬁéfi&ngg il & Ok 1 SO ATt RN IS eIE‘@rlor
partitioning plate b is forned in a substantially inverted L-|

Cross- seEh?oﬁeaﬁacaésbaa9§bth@é|b§raelé|at@ t@@paﬁadaoﬁoﬁpﬁén?éﬁcﬁétﬁuon
1b3 for nesnaﬁcbeaeldtgthpéé ;aaatsegla»h@a heptpPal P Of rddse el +d opl wakdeipl ate
1b2 and a guide_e % portion 1b4 of a narrow w dt h bent downwardly fromthe
horlzontﬁhrﬁérﬁﬂéﬁ £B§ C?HéuﬁﬁﬁéﬁléﬁéleéﬁhthrW§@|h§ PHeLsébgﬁaﬁbﬁﬁﬁlyn

rectangutapshoxzkickensiape end &twagalrd &%@M@%dn@u@%@@%@@ﬂbe@owéal na
substanti ally rectangul ar parall el epi ped space extendi e dept hwi se

directi oh® FRusTSBARR éns?FQEFu?%CF%O?eaﬂ?%b&nﬁﬁéﬂoﬁh@fgﬁﬁétPBﬁaF hgRPercan
be mnthdsap@es@ntheadw@@@hugmlbgm@pacand beyond the front opening in the

manner simlar to a drawer. In that, case,, the guid e portion 1lb4
ment i oned above ser%sta}é% AERRE Refrarts igdh &Qﬂtcﬁ'tﬁ%ﬁ IOAF WS Hd Pl

of the fuynakhberak ugitoﬁne@SamﬁAndne leedeeethtbfdfthr&tﬁoml dﬁ:gwe égdi 8ha

per spective vi 0 n, what nner, the uncti o units nd t

ower i BPRPEuRoP Ch AREOESnACRTSH FhF ot it i diioh CPRGE o AREET ona
units 3 Aanohmocdaneectvadhtia the p@w&hgdbshdubhbmrchambbrl§ preswiredngn t he
case of th un te.cqn ect ed
to the p%mgga%%§?r|8%mgrSR ngtﬁ§ ?EPﬁere %h ggéfg hgl Pg %F 3 v
S|npl|f|eateonmﬁequﬂpmﬂntﬂmanhlmﬁnypoﬂésmﬁqnmedmmbernaéhpmfEﬁeeteenglc
power to i upctiona o] ed thereto . In the case
of the |ﬁg?§hg%g%b% F@%ﬂE gfathg &ﬁggn??SEOB Eggg%n | e power distributor 4
is provided in assdciguier vig Ia tpteexstp@tsntlﬁf@n@ftlue@néhownmmoaedfgpet,édnah

j uxtaposphliensin #0g,hory zontal, difectiQn i E&W%%edE%BE%QBh%& ﬂnthbUdeS
a casing of a thin rectangul ar ‘parallel epi ped formand is disposed adjacent
to the fafcViehad &APEs thesgeprasidenoafiae supkreY of urakl odkrurist? i bt or
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Formed in the front plates of the power distributors 4 |ocated adjacent to
the functional units 3 are the slit-like air inlet ports 4a for sucking the
air heat.ed by the functional units 3, as described previously. On the other
hand, the |ateral sides of the power distributors 4 |ocated adjacent to the
mﬁring conductor chamber 6 are entirely opened, wherein the opening forns
an air outlet port 4c for expelling or discharging the heated air fromthe
functlonaﬁaﬁnﬁﬂgesOfAt@@n¢UP§¢#@ﬁagpa@étls Mere nedlerhi e¢ahl Yy Bfethe wiring
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01;1 t he pomerem@llsatyreubﬂt;@rf&rmﬁt@u:rxedazlhsngntlﬁéplmde@hamn_e%t| VEetgmac_wn
showi ng const |t uent parts r, conpone e power t.ri but or igure
331D o St YLy Lo SloRE g nal TU0aFF tre PAABFRal 2 16 Bd S Ve

di stjrl butsairew Eﬁ?uﬂ? %ﬂtﬁttatldl‘rrmrgf p\Zﬁhaﬂw SIFIovﬂd(;tg cEeﬂﬂHnnﬁjb tine wiich dhaendasranch
con uctor e lal ntern of. the wer di,str.i butor 4. Fi ure 5is a
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t he di rectr on i ndi cated by arrows . Fi ggfe 26 is an expl oded perspectrve

vi ew showi ng structures of the branch conductor 8 and the distributing
conductor 9, respectively. Referring to Figs. 20 t 26, the power
distributor 4 is inplenented in the formof a substantially elongated thin
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The four pairs of the common power grips 7 are di sposed at the positions
whi ch correspond to those of the four vertical branch bus bars 16,
respectively. Each of the common power grips 7 includes a pair of termnals
7a and 7b facing oppositely to each other, where the four vertical branch
bus bars 16 are each sandwi ched between the two terninals 7a and 7b to
thereby forma so-called clip connection. The pair of termnals 7a and 7b
are di spédedssabstdtViav wi fhsaparfétionindeasatether Eormes piedeecedi ned
di stancejhhenebghueenpowbgr ehnatlerbppeso pord+ ansiof ithe JHiRrerds b in
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connector 37 of the functlonal unit 3 described hereinafter to thereby form
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pover | ed g ifie@dike bencliiesetatiidh . 3.THUpbRE, dw@rﬂbﬁtérba,lts@ 11
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respectiy The distributor ontrol circuit nnector j.s .adapted to
roah i ¢ AR SR B Sohat et s B o beee o S RBETHEE AimeRioha funi
3 to be electrically connected thereto for supplying control signals to the
functional unit 3 and output the cont rol® signal fromthe functional unit 3.
A control signal line led out froma control console is connected to the

di stributor-side control circuit connectors 12 through the nedium of the
external cable ternlnal ~mount not shown. Turnlng back to Flg 16, t he
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14  panel 4d. On the other hand, the distributor-side control circuit
connectors 12 are disposed on the front panel 4d, protruding therefrom
Next, description will be directed to a rear side structure of the
functional unit 3 which faces in opposition to the front panel 4d of the
power. distributor 4. As can be seen in Fig. 7, the power-supply-side main
circuit connector (unit-side power suppl r|p) 36 is disposed on the rear
surface 6PVEKE FhAcFPBRafubhnEes @ the ESERS ledrade SpBdilng ado UPRES

di stri buborysdgle- poyery SU@?ller&ﬁéP dtl%t%rmu%rtbgswlcﬂé@tfw%&{ stage
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and the distributor-side control circuit connector 12, respectively, of the
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di stri but i&#&-<ﬁ&ﬂeﬁnii§£lﬁﬁﬁ£°‘§ “The functional unit 3 outputs the
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el ectric power accor.dance w th e co nput ted through the
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i s apparent fromthe foregoing, the powgr distributor 4 according to the
i nstant enbodi nent of the invention includes the distributor-side power

supply grip tabs 10 connected to the branch conductor 8 at one side and
gripped at the other side by 1G



the unit-side power supply grips 36 of the functional unit 3 to thereby
deliver the electric power to the functional unit 3 fromthe vertica
branch bus bars 16, the distributor-side load grip term nal nount 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 distributaor-side control circuit connector 12 connected

to the urte -RIYECTIRG0I° diEh £eEdRfeéfoirngodef ChARILUARTBARI CURIPSL t o
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signals to the external, Thus, it is possible to nove the functional unit 3

towar d ahd®aMe§t ¥F o TREY poawdrSel s17 i bt of 1AL H0Y RIPPRIET ohP ¥ HEFRR bl b

di sconneghé b ¢ her el é HFR 4PN aglsli thonéexehange ahud)e thenddranall geairt 13,
wher eby t he f(klnctl onal unit 3 canén%e added or eﬁchanged wi t hout i nvol vi ng
servi ce FHERFFIRY i toh Gie 1 WAdYY iCERC EAth FBusPEal BVEBL 1 Rl t AR P2 T HRIDower

di stlri bUtilQéréliﬂtljSa iPlra(chjéj&dm\Meltrhoéf Ff:cu@hrc%'iiogl)éloﬁl_n%h% di ﬁ_ﬁghblyt@fjgksi@h&lm r |
supply grip tabs .. a plura of the djstrihutor-si 0 rip termna
ooty 98 ke FaiLe oy S5PeL hAng: Bhe ok Gt AETLbEr SREE L e s fun £
connect op swilZhdit Cose@spendensei ddng henf uespéonal wanmt 513t is€specidmetey,
wherein the_ dj strigutor-si de power supply grip tabs 10, the distributorside
| oad gri‘bot%l?Jrﬁ naf%mounts 11 and the distributor-side control circuit
connectors 12 are diigmazed 7sdibstantndlalrgedn fidaystenwiatlh perspaaat krer vatwone
stage within.the contralgear 1. By virtye of this arrangengn t he
coomudii b S TarBhd i e tonY phdt Pynorondl LBRTRoT desr e b
enhancedvi®h guteeionsral gext Lonaks veavbs Beanng vheisy aoadus ter cirecgrer
functiongl; uni g, 3.4 S M ldnawn by a;6est ROghL! QPOuﬁéggfe%ﬁé.f&%fo%%O”a'
vi ew taken along a |ine 1T~ T "shown 'in Fig. " 27 and viewed Th e
di recti oanipgliandd oy pawesvisshbowbgrs He f Thetwioniaig gandugtar ehwuber
connecte Shti i gur i ect J J L n

XXV 1T | %%l?%égﬁ%%g B i"%‘.’ﬁ&“’%@d?‘h‘% %&%ﬁgg}li ﬁhfﬁiﬁgcﬁgﬁ‘gﬁ?.%aﬁ%ﬁ by
arrows, Shbereeneeetipgcthontinghienal aenihe Beandpexierenal Twelrnert/ onal

unit 3 ig,edeRt£d A ABYentemNes daRd ESANNAIA 2Nt REdR:ena thike 150mS1k f ace
of the shelf board | g(liggose beneath the functional unit 3 and can be

a
connect €4et 1t het pbier rolye:¥ i but St Wyl Ml Padfe o WELIAGshI v- si de
mai n cidrgui:érﬁ@m?c‘dp!th%w@ﬁdn@r&ﬂ@aﬂt@x} Qﬁl_afffﬁje:cl‘_ 6} rmuictré m@ﬁcngrléﬂ%e
nmounted on the main_cirgcuit connect.or nounting fixtyre such_that_the
Phase 1 cPRPIE & Grd 1M BB AL The \FePPLEAR “APPECIT die FUTEHOPRBY FRLER ve

t he mai n3ctecoidwpomesushpphy éhanbéheéverti cal branch bus bars 16.
Furthernore, even i a t ctd I i . : n ed
forward on and al or%r%r%gj Zhe#ge\tl)\%%%tlg;f%;%% %éhe@%a %Q&Er %ﬁ??%gﬁﬁgg oAr/s 36
and 37 haecagedead] putnedtouthd riomatienzdwem idissBr et thedshithlike abin
circuit beipg brokem, tagr %u%?c”inBetBSaéifﬁ‘i’% btf%‘nep@ﬁhtz'tQBnﬁiam% iew

whi ch the control circuit connector nounting fixture 40 nmounting_ t]
uni t - si décort AR PEGTACESSY -390Nstrapaiher dfangd,i dheglpserat df 9%

rearwar dby 1912 Bfle AlONG Al vyl 4 DR3Q +32 WhE hevht BYJ Ple §)18GHY E8hdYctor
di sconnected fromthe distributor-side control circuit connector 12. At

this juneb@®eerif arsupltbectBcalPeadt haherfeni Rae vPReRINPhEIE S e BT s of

the powepnsupp! YostdecmBbh EkpEULIn§OHNEEL OENBgaNY theskedted hgit opEomi de

main circuit_connector 37 are disposed.in . juxt agosLtl on W tBeeach otger SO

that thetPRAATUANMRES - o VRECAIRTECr0FR28E Hhied7nePelPeet?det Y,

a[) e ali gﬁectri@wihsngefotricmaitodi él&@lﬁbg%.6 ﬁ/&é hm%bhetkaaé haggemﬁrd@ﬁmih@a\emg

above, the In_clircult onnectors n can | SPOSe t

folati veld SRRl FUBEERBARTONPShace. tonGooul FBRPNERE FRehBATSEher ty Tifckage

to be savestattotbhyspeati @etendonoer gt tngl dde fradhe @ommmﬁug@amnecgﬂaFaBGf
ase termnals o

d 37, it_shoyld further be added th he .i.ndi vi d
The poweP-EBIS AU REPRTERAnR A- COrMet ot ot A EReRE R FRTRaRt s de
mai N ci rehehbeorthettiooudl nwtystevidl s(Ivweali + hestek lay thankntcttiata it eits
1, dual s phasgA Ll aals ale ARALLIGNSS e ol L dechn: e ok aenta
connect odsa3é tmel w8k iven cequizldty rbehdinbpaséd Wi¢ rsay riel anovekey wam) | the
occupat i 00, $R8%e RldrRY b dY 80960811y, BICKALE (L RrGu33! £ 5 8001 {1 ¥y

real i zed.
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As can now be understood fromthe foregoing, in the control gear according
to the enbodi nent of the invention, the breaker 18 device 34 and the

el ectronmagnetic switch 35 are disposed in alignnent in the |ongitudinal
direction of the functional unit 3 with the power-supply-side main circuit
connector 36, the |oad-side main circuit connector 37 and the unit-side
control circuit connector 39 being disposed on the rear wall of the

functi ongKtgmierdy WpehEsntacha ik tglha‘deﬁlsw Fhygshgehe fevsy déatiribytors
Besi des, 4by naking use of the unit base 32 formed substantially in the
L-shape, the work efficiency can be inproved upon assenbling of the
functional unit 3. Jidihg eeatnplasse daplepesterohn sak® Banngi .chhénkyrt he

control @tewht; £ABo g OReN &t eﬁaineet»eaé It%ﬁ%dg% the Spéiendd o\%gerftneegm n
circuit i s broken or disconnected, which Is advantageous in he wor k

ef fici enépTBgA dk Erhdircad ﬁhdﬁheh?ég‘?f viit heatefleey ot fmetional suppry

from thezexd Al thkBubhercOYIWAr08aEt 21 BGEOFEI NAnbOLhd&y il idipEhabBetor
enbodi ment of this _invéntion which includes a plurality of unit chanbers 2

havi ng t HBaF@§6e§tWW%E€ﬁVﬁésa$ Sihfof BENARESSRAIOR do T6f SERE L GREGPETT or

accommdatawgttt@g i dhet F upetdpsal cé!ﬂletfsfe%t\MVél%/ Bt gstthe huretbenal
units 3 to be ed out _frontwards main circuit conne ting

n
nmodul es BF’&\?F‘H@& B%rtert@ec]&r%ﬁ’&@ﬂ?sh%ﬁtetcﬁélﬁo%rt S¥FEbUPHr s W4y there

connecti agnt Be A& DI géd Chd T aft ddieydamehiieRabatnbd Skagé Q:Hdl%l&i('fae'lla@be”ai n
i i rised of the b ys bar s e dis n th rearﬁz gaof t he

circuit co 16, ed ,
Gni t - chalBBPETRT (oS 1ore Loyt actvi b bPsaRer T BRO ST V84 Vby
the sw t elkpkuseies hoit 4ie feomctiné faneakens lhavi g 3tthe trmmmé]atamgllmbdttes

33, 35 des d f
cont 1o Berat it P REPRSCPPRa £ b o O S ERH BT Por COMLErng

the main circuits ofntthe buhetibaadl, uid 813 dnmtldﬂ‘egmlesrllsubcp)rxyediaiethe
external yIRi.n Gi LGULL @dtﬁg %889‘&9& SNy LS, g@ﬁgkpﬁ
control CIFCUIt connec or s 39°F0F  connec e con Fol> & i £5°°0 e
functi onalr apgntsiEg for riesesetlénnglorcwt:mmeo§ﬁ¢heae16tcr1er1rﬁ)@ms generelted
circuit (;Lﬁ)ce%%ltl@eok'é‘t?e W@%&ewst?gbﬁeet@l& at \aghapdler 33a11 he breaker
devi ce 3 | ectronmagnetic swtc he main circuit cohnectors 36
and 37 aﬁ@r@ﬁgp@§@@ ﬁﬁeappyﬁﬁeﬁﬂﬁtﬁlPWéoe'ﬂe@?PHﬁdﬁényiﬁﬁdtﬁﬁlP&roﬂnﬂﬁé
functiongbrRi ia3aMk tthd Be rcontiet Sbreslide §8NNLEL Ohs B8abeing fct-le%peﬁee
beneath the main circujt connectors. 36.and 37 in allggﬂent therew t whi |l e

t he pomeﬂn§ﬁ%b?§r§t@%Vh%?%aéﬁrb%?taehﬁhecﬁﬁts%%JIQan B PRY /| AtS SP@&emai n
circuit een@e@tvqrde’ﬁﬂ eelpecdlas_pq/se@ﬁ Ithjewph&@@%let o@N g28 tthethtalzreel ndl vi dual
phase term nal s reof are arrayed rtica or horlzontal ereln
t he contFSPS@ﬁP§ﬁt Yeofn82F otV FY HEnt 95h36388¥6é 78 30° A aM
capabl e @b déirngbdennfethedune ttilveadxte: ndl cani eaautyimcdhlashar@edrmmnough
control rC r e Qe et
of the fuﬁbt#b%gg ﬂ%?? éhéﬁ 96 Qa§ﬂg t%ﬁgﬁggg pgéﬁglon 6QQEV|r Jg!o léthls
struct ur ®ust hereoﬁccemlgeeate@ wmtlchn tihe busakbamdevi &e@@atttbec@nbﬂetcmeeld by
the switel fuserge ];]rtlﬁ&i ol BREALRS gBce Offph oy ehd egoﬁet{es&ag&r ildet cbe
g age de

realized wt nsity. eS|des operation on

control &akdma Pééﬁebenemrledlte\félrﬁmhﬂt 50 8taee meekieltaky ﬁ?@I Rrevesiied is
in the breglgn YraliSennected state, allow ng thus the work efficiency to
be enhanced upon testing. As is apparent. fromthe foregoing description, in
the control gear whi ERORRR LEdes 254 iralak Y1oW shavt nchapdae st haws Be toisei ng

portions tale GofiéPhti stird@uebrishe agans fctol catermmRiabigat-Berel n i@ rdni ts
so that they can be pulled out forwardly and mai,n circuit connecti ng

porti ons id dFosey ed‘tplé’qe@alpesrs@@q;fl‘t%é’l@r‘ﬁ ShOHARBe P IPEr COBRRBENLSy t he
main cir cawcto'im@‘datm wmlthint@hé tte;r@el%r nabigpbseit st HHereadr i Qe ¥t ded t he

br eaker devi ces ving .t he nan
handl es, Pr&& % %é%ﬁﬁﬁ#ﬁﬁ ﬁe eg?ﬁgﬁﬁéglﬁﬁapﬁ@ P&ﬁtpﬁFso&ér&pFEFS

t he mai n aGig dejrineﬁ.ﬁfﬁ&ﬁioomef @ tRAMACHURY Halte RRdN e&itietidi tstibsht atnitd alniyt s
to the power-s in circuit and the.l oad-side r cui and
he cont P Charih Y WS bl i sSh bR LipAEEORTG e LORMESIL ISR U FECh Plshe
units todahes ed ereakachr cukihed mhea%amd@ethmmmﬁ@ﬁiamg iharad &Sllﬂ(h:‘ior
breaker devi,ces, the eIectrona tches and the majn circuit .
Connect ors i GFePE RS hU N AT LIRS A Cre P LTS BRE HUpE bS5 Pite
units while the control circuit connect?LS are di sposed, being arrayed
underneath the main circuit connectors. “By virtue of the arrangenent
descri bed above, there can be obtained the control gear which is capabl e of

realizing satisfactorily the high-density packaging or accomodation .
Further, |n the naln CIrCUIt connector the power - supply S|de connector and

e o 1 " o



Furthernore, since the control circuit connector is so arranged as to be
capabl e of nmaki ng connection to the external circuit at the connecting
position of the main circuit of the functional unit and at the test
position, not only the high-density packagi ng can be realized but also
operation only of the control circuit can be perforned in the broken state
of the main circuit. Thus, efficiency of work involved in the test can be
enhancedbeiBpedvetaresnade’t e ang eaRthesewishedppPay dpttgrahsdesakaring
devi ce, bbgogﬁz%&gl S8¥adiekHdir-Ng the ol 6BrtUs8e L S M BeseSathe dheaker
devi ces can satisfactorily be realized wth high package density.

Furt her n6Pedippogsingst he e¥terd tverddak! vy iate thee skids taafiied 1 vt Weole
control ggar ghRCH HH Y e rIlgedirt <BhEBhEer 8 Sehangeas &8 ek RFﬂayh@es
can sati sfact OI‘I'|¥ be realized with hlgh package density. | NDUSTRI AL

APPL| CABPRIEY RhetpibyEatsi Avehrianonad wiievidw anrthedntitoltyear ewhii 6R 1
includesgtik@ckibh.Chonbee hayi Nge thecLP U MRS IHONlE Fed& el ot FRed
consol e for accommodating therein a plurality of functional units each

el ongat edhrRerRBagept AWFSBOUE reRG Nt G ROMSE HOFPi LR £8YTRAICAOGPREPAS SO
that thejfunctional units can individually be pulled out forwardly, and the
main circuit connectjng nodul es disposed at the rear side of the unit
chamber for connect?%@?%i 1 35 @itP Flahed i hed S PeNETs 9§ CERPEERE)
circuitsg Theifunst2onpd ant igh thaldrdes itde ireakar tdevipesrehaviggribator
mani pul ati ng_handl e, t.he el ect ﬁlogagneti c switch for effectuati ng c%ntrgl
operatioff; tTEIWES 2t Gt SEBRREEE P HERTT &L Yory KOO IRE £RESfiCHED
circuit partheopovempsupplty- sifdeheappwelrr diist rabdtblre 4l.0a8igude 2RI hs a
circuit, aQ% tg i%on%ﬁgh %'%%Hit gonag%tgﬁ f%r ¢Qan %thngo%h% 21 Owc%ntrol
circuit E6TCRESext'&r nal” "ciorSUi tn,g Wheri-fi thg 5u af’ r?g ha gﬁe,p t'Ré

br eaker dewiteceputbe .el Etgunaafhets @ swonthvaad shewhagra ciamen icowhéchor
nodul e ar, j d ' rayed_in this o [ e di [

dept hui o6 st FRESR ot furte AL St R B0 o7 Bl At L St
di sposed4.beFhguberaydd andechéanaltheewdiakesi pdointg &ohivee ROIVIBMS8owWByY
virtue ofil figoaYARGANRILEC oS EhGH AbOVFon LBYR 42 BY AMANCd rifire
controlgear_mglc I'S capab?e of realizing satisftactorily the |gh-éen5|ty
packagi ng.6 1% amhexpbafee RREFPULSETS Hé@vabovelng FE it ras edi the sareshor
nodul e caRnideitede st RAPINR FSERRIYuEifg conaReter and rihpcl-eadegide
connector disposed in_such array_ that the phase term nals thereof are,
positioned in the VEFIFERIDH YR, 2BatngOt ot R R ROYRAIA LT tpFor 4 1s
cont r]?I gampl@mal lﬂeﬂbﬁ?fl tll,’)}ﬁ@|ﬂoliénngftd1%#|bisg|aﬁ%&®iiltyyeDﬁﬁgagéﬂg:l‘[m{ Box-like |
satisfactori can _be o ined.. Further. the in circuit cannector . nodule
can | nel 548 EHEUN ke PR AR REY CBRE e B RESr S AP NG ToHt: S b dihees

di sposed lisndsathnadrizy behdi spheegles éhteerennad isdd lodr ebé Amectpiosidal anédsi n
t he hori zo | _dj 1.QN. i t hi tur c l.e of
realizi néB ?hg ﬁ?%%a-e%?r?g{btlyangga%?%gﬁ%é%gr%pgﬁ ];C/H%a‘?lg eig%?gbla{’laélﬁp%gs
Furt her mpeg,s Lthe comttlotr cidicpaseshnhedéhorekepted s dheangad fxrfareef

capabl e qf i b t e rnal, sGid CH h 1.0
oo t1 on o FlokE, FARIII R0 4 B <)ttt Sadfs Bt Colipohy SR gR ER0 7
posi ti on.SeOMifRg 29 thisi BU$ eagagéngitranshl Yhi b i ige avhsndy-phltk ¥gintd c@an be

real i zed iyt & $RORRA 110) el jkRacontrol circuit can satisfactorily
be perforned even in the broken state of the main circuit._Thus, efficiency

of work involved i nTRREQWSPAGS RE ERAITVIYIRPMET BELBANARTR] dipBrs6der ,
the switGht finse perl herpiaed @5 i dieaketded oF tha FulrO vietitS cal

feature, the control gear_including the switch fusses serving as the hreaker

devi ces CHPNSAY PEFaBRbRi 1§ e FREA T IR Yui t FAhgREpERR S BINKINET BELPes,
the circu inbneakera G be eRBrAYad18S74 ehdeaker i dgvbsees e g P ebldhs

feature,the control r Lncludin tE circujt bquaeak s serving as, th

breaker RISCasWRHE SRS EPRE NGRS AT PBA Ra LA PACR Aga uRiDied,.

22 between the two terminals 7a and 7b to thereby form a so-called
clip connection. The pair of terminals 7a and 7b are disposed
substantially in parallel with each other with a predetermined

distance therebetween, wherein the inner portions of the tip ends

12



SCOPE OF CLAIMS 1. A control gear including a unit chanber having an opening
at a front side of a console for accommobdating therein a plurality of
functional units each elongated in a depthwise direction in a
nufti-stage/nmulti-row array so that said functional units can individually
be pwled out forwardly, and main circuit connecting nodul es di sposed at a
rear side of said unit chanber for connecting main circuits of said

functi onaf the terrd nedcerhaleadh ehrn§ereray Hicthrl ved Fiug thisary §he dip end

functiongl  HALEL sCOMPIIRES pRORYE €RKE! rLlevh s8 hRW Ber2iBRAI pElald RerRandhs; an
el ectronagnetic switch for effectuating control operation; a main circuit

connect oL ARAALe Of §5cdonberY] fig- sdine Raih ¢f Leumingd sa’ panet 78 @xs Bo¥ede

mai n CireHi fnhand @ doads SdGhIBh Nt gé § GHid er@b@ed, CONET Ol i £ty reeRABRT OF
for connecting a control circuit to an external circuit, and that said
mani pul aBPREENAREI ef BhpdcorbaREIcHRGRSOLRIld desErsivaghethe ¥rtéRaand

sai d mai BrehbaHs KEANAIRIr IR R rAf §r 8heP8BOTo i NEc 8F { Sy EdohRek Rl 8n
order, in_the direction depthw se of said functional unit while said

control EPREBFEtBonnector is disposed, being arrayed underneath said nain

circuit connect or nil}d}tl,e_-wk?en &r@@d@rg@arst&qbuft@rﬁ 7. W) @!i@b@ilséd in the
characterized in that said main circuit  connector gdul e i.ncl ude
c

, , a
pover - supBPY LS E82E SRR L artdeP P d4PGE LRYRRE bF S&F“é’&&s‘%ﬂ"?‘it%éﬁd
array thahephasei ¢£1 mMrwlch bhereaf 189 enposé tdianed iich anvehicgalhdicbaabhon.

3. A controlgear.set_forth in cl%i rp% characterized in th sai d .main
circuit EBHR Cng'pﬁDZiLﬁ”éten sc tha he common power grips sandwich or

grip therebetween the vertical branch bus bar 16, whereby the common
power grips 7 and the vertical branch bus bar 16 are connected to
each other.

Next, description will be made of the internal structure
of the power distributor 4. As can clearly be seen in Fig. 23, each
of the four branch conductors 8 is clamped at one end portion thereof
8a by means of a bolt 8c to be thereby electrically connected to
the common power grip 7. The other endportions 8b of the four branch
conductors 8 are individually so laid within the power distributor
4 as to be connected to the distributing conductors 9, respectively.
These four distributing conductors 9 are disposed within the power
distributor4inparallelwithoneanother inthehorizontal direction.
For the four distributing conductors 9, four distributor-side power
supply grip tabs 10 are provided at predetermined positions,
respectively, to serve as the power-supply-side main circuit
engagingmeans. Eachof the fourdistributor-side power supply grip
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
grip tabs 10 is connected to the correspondingdistributing conductor
9 at one side while being clipped at the other side by the unit-side
power supply grip 36 of the functional unit 2 described hereinafter
to thereby form a so-called clip connection so that electric power

is supplied to the functional unit 3 from the vertical branch bus
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I ncl udes a power -suppl y-side connector and a | oad-si de connector disposed
I n such array that phase termnals thereof are positioned in a horizontal
direction. 23 t 4. A controlgear set forth in claim1, characterized in
that said control circuit connector is so arranged as to be capabl e of
meki ng connection to said external circuit at a connecting position of the
main circuit of said functional unit and at a test position. 5. A
controlgbar 6t forth in claim1, characterized in that said a switch fuse

i s enpl oyed as sai dnfyiggker ﬁ%‘t‘ﬁ%ut%r-%l%”%ﬁhgg {p S&rr gfat Nlofin®lsan i 1,

characterized in that a circuit breaker is e as sal r eaker deV|ce.
24 are installed on the power dlstrlbutor at the positions

- A A9. As . G% F§ ﬁhlﬁg RodtAe- &nétlé¥aﬁHun ksAz, Are?gé%téveff :I oAl A- 38

9buv23“ ] ca] ca] ca] ca] ca] ca] caj ca] ca] ca caj caJca]ca ca]ca]ca

] ca] ca] cé\Fcfd’]Et pédapédj‘aé@am@}éapéﬁ]e;reqacg:mq;mawE\J%ﬁn g§gtribytor-side
load grip terminal mount 11 includes four meshing members lla aligned
in the vertical direction. Each of the four meshing members 1lla
isclippedbytheunit-sidemaincircuit connector 37o0f the functional
unit 3 described hereinafter to thereby form a so-called clip
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 mediumof an external cable
terminal mount not shown.

Further providedat thepositions inthe powerdistributor
4 which correspond to the functional units 3, respectively, are
distributor-sidecontrol circuit connectors 12, 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.
Turningbackto Fig. 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
substantially same plane as that of the front panel 4d. More
specifically, the distributor-side power supply grip tabs 10 and
the distributor-side load grip terminal mounts 11 lie in the

respective slit-like openings or apertures pierced in the front

14



ST
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unit-side load grip 37 includes four grip connecting 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 membersaremovedinthe extendingor erecting
direction, the distributor-side power supply grip tab 10 and the
meshing member 1la of the distributor—-side load grip terminal mount
lldisposedoppositelytothe 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. Theunit-side control
circuit connector 39 is composed of two connector members extending
linearlyandhaving convex and concave cross—-sections, respectively,
so as to engage with the distributor-side control circuit connector
12 for establishing electrical connection.

As described hereinbefore, the partitioning plate 1lb is
formed in a substantially inverted L-like shape, wherein the
horizontal portion 1b3 bent horizontally is provided with the narrow
guide edge portion 1lb4 bent downwardly. It is further noted that
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portion 1b3 and the guide edge portion 1b4 atop the partitioning

plate 1lb 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 consocle 1
with a predetermined accuracy, being guided by the partitioning
plate 1b upon disposition of the functional unit 3 on the shelf
board la. By virtue of this arrangement, the unit-side power supply
grips 36, theunit-side loadgrip 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. In this manner, the side plate portion
32b of the unit base 32 and the partitioning plate 1lb cooperate
toconstitute aguidemeans 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 loadgrip 37 is distributed
to the external equipment/machinery through the medium of the
distributor-side load grip terminal mount 11.

As is apparent from the foregoing, the power distributor
4 according to the instant embodiment of the invention includes
the distributor-side power supply grip tabs 10 connected to the

branch conductor 8 at one side and gripped at the other side by
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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 controcl 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
anddisconnectiontherefromupon addition/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 dgrip 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
circult 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 3at 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
3 at the test position.
The functional unit 3 is adapted to move forward and
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
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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
connectormounting 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, arealigned in the vertical
direction.

With the arrangement mentioned above, the main circuit
connectors36and37 canbedisposedwitharelativelysmall occupation
space, thus allowing the high-density package to be satisfactorily
realized.

Concerningthemaincircuit connectors36and37, 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 37may 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
occupation space, allowing a high-density package to be
satisfactorily realized.

As can now be understood from the foregoing, in the

controlgear according to the embodiment of the invention, thebreaker
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device 34 and romagnetlc switch 35 aredisposed in alignment
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, thereareprovided thebreakerdevices 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
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
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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 thecircuitbreakerareemployed
cansatisfactorilyberealizedwithahighpackagedensity. Besides,
operation only of the control circuit can be ensured even in the
state where the main circuit 1s in the broken or disconnected state,
allowing thus the work efficiency to be enhanced upon testing.

As is apparent from the foregoing description, in the
controlgear which includes a plurality of unit chambers having
opening portions at a front side of the console for accommodating
therein the units so that they can be pulled out forwardly and main
circuit connecting portions disposed at a rear side of the unit
chambers for connecting themaincircuitsof theunits to the external
circuits, there are provided the breaker devices having the
manipulatinghandles, theelectromagnetic switches foreffectuating
the control operations, the main circuit connectors for connecting
themain circuits of the units to the power-supply-side main circuit
and the load-side main circuits, and the control circuit connectors
for connecting the control circuits of the units to the external
circuits, wherein the manipulating handles, the breaker devices,
the electromagnetic switches and the main circuit connectors are
disposed, being arrayed in the direction depthwise of the units
while the control circuit connectors are disposed, being arrayed
underneath themaincircuit connectors. Byvirtueof thearrangement
described above, there can be obtained the controlgear which is
capable of realizing satisfactorily the high-density packaging or
accommodation.

Further, in the main circuit connector, the
power-supply~side connector andthe load-side connector are disposed
such that the individual phase terminals thereof are positioned

in the vertical direction. Owing to this feature, the controlgear
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capable of realizing the high-density packagingmore satisfactorily

can be obtained.

Further, since the power-supply-side connector and the
load-side connector of the main circuit connector mentioned above
are disposed such that the phase terminals thereof are arrayed in
the horizontal direction, the controlgear capable of realizing the
high-density packaging more properly can be obtained.

Furthermore, since the control circuit connector is so
arrangedas tobe capable of making connection to the external circuit
at the connecting position of the main circuit of the functional
unit and at the test position, not only the high-density packaging
can be realized but also operation only of the control circuit can
be performed in the broken state of the main circuit. Thus,
efficiency of work involved in the test can be enhanced.

Moreover, since the switch fuse is employed as the breaker
device, the controlgear including the switch fusees serving as the
breaker devices can satisfactorily be realized with high package
density.

Furthermore, by using the circuit breaker as the breaker
device, the controlgear including the circuit breakers serving as
the breaker devices can satisfactorilybe realized with high package

density.

INDUSTRIAL APPLICABILITY

The present invention has provided the controlgear which

includes the unit chamber having the opening at the front side of
the console for accommodating therein a plurality of functional
units each elongated in the depthwise direction in the
multi-stage/multi-row array so that the functional units can
individuallybepulledout forwardly, andthemaincircuit connecting
modules disposed at the rear side of the unit chamber for connecting
main circuits of the functional units to external circuits. The
functional unit includes the breaker device having the manipulating
handle, the electromagnetic switch for effectuating control
operation, the main circuit connector module for connecting the
main circuit to the power-supply-sidemain circuit and the load-side

main circuit, and the control circuit connector for connecting the
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control circuit to the external circuit, wherein the manipulating
handle, the breaker device, the electromagnetic switch and the main
circuit connector module are disposed, being arrayed in this order,
in the direction depthwise of the functional unit while the control
circuit connector is disposed, being arrayed underneath the main
circuit connector module. By virtue of the arrangements described
above, there can be obtained the controlgear which is capable of
realizing satisfactorily the high-density packaging.

In the controlgear described above, the main circuit
connector module can include the power-supply-side connector and
the load-side connector disposed in such array that the phase
terminals thereof are positioned in the vertical direction. Owing
to this feature, the controlgear capable of realizing the
high-density packaging more satisfactorily can be obtained.

Further, the main circuit connector module can include the
power-supply-side connector and the load-side connector disposed
in such array that the phase terminals thereof are positioned in
the horizontal direction. Owing to this feature, the controlgear
capable of realizing the high-density packaging more properly can
be obtained.

Furthermore, the control circuit connector can be so
arrangedas tobe capableofmaking connection to the external circuit
at the connecting position of the main circuit of the functional
unit and at the test position. Owing to this feature, not only the
high-density packaging can be realized but also operation only of
the control circuit can satisfactorily be performed even in the
broken state of themain circuit. Thus, efficiencyof work involved
in the test of the controlgear can be enhanced.

Moreover, the switch fuse can be employed as the breaker
device. Owingto this feature, the controlgear including the switch
fusees serving as the breaker devices can satisfactorilybe realized
with high package density.

Besides, the circuit breaker can be employed as the breaker
device. Owingtothis feature, thecontrolgear includingthecircuit
breakers serving as the breaker devices can satisfactorily be

realized with high package density.
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individually be pulled out forwardly, and main circuit connecting
modules disposed at a rear side of said unit chamber for connecting
main circuits of said functional units to external circuits,

characterized in that said functional unit comprises a
breaker device having a manipulating handle;

an electromagnetic switch for effectuating control
operation;

a main circuit connector module for connecting said main
circuit to a power-supply-side main circuit and a load-side main
circuit; and

acontrol circuitconnector forconnectingacontrolcircuit
to an external circuit, and

that said manipulating handle, said breaker device, said
electromagnetic switch and said main circuit connector module are
disposed, being arrayed in this order, in the direction depthwise
of said functional unit while said control circuit connector is
disposed, being arrayed underneath said main circuit connector
module.

2. A controlgear set forth in claim 1,

characterized in that said main circuit connector module
includes a power-supply-side connector and a load-side connector
disposed in such array that phase terminals thereof are positioned

in a vertical direction.

3. A controlgear set forth in claim 1,

characterized in that said main circuit connector module
includes a power-supply-side connector and a load-side connector
disposed in such array that phase terminals thereof are positioned

in a horizontal direction.
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4, A controlgear set forth in claim 1,

characterized in that said control circuit connector is
so arranged as to be capable of making connection to said external
circuit ataconnectingpositionofthemaincircuitofsaidfunctional

unit and at a test position.

5. A controlgear set forth in claim 1,

characterized in that said a switch fuse is employed as

said breaker device.

6. A controlgear set forth in claim 1,

characterized in that a circuit breaker is employed as said
breaker device.
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