08927 SPECI FI CATI ON_POAER DI STRI BUTOR AND CONTROLGEAR TECHNI CAL FI ELD The
present invention Telates to a control gear (generally it is called control
center), inple e formof a power distribution consol@a8fg)Q7
realizing a S&[ﬂmmm\ \mm‘m and protection or the like of electric notors
enployed in a ectric power plant and others. Mre particularly, the
" present inventi on'i's concerned wth a control gear or power distribution
consol e whi ch acconmodates ther ei?F@ P AEt PNy of functional units.
RELATED BACKGROUND The control gear is electrically connected by wiring
conductors to equi pnents/ machineries such as electric notors, illum nation

equi prents and ot hers PRyt STREBEPRANY CPSRYLCiant or the like for

supplying distributively electric power to various equi pnments/ mchineries

and at the sane tinme for controllin% t he eguignents/nachineries. In

general, in the controlgear, th dated functional units

which are electri C@hb}pmiﬁdentgoﬁ&@llalt‘élsvt(ﬂa@orﬁ%l@f@&{ SderRsd ey i es

by neans, of mnr%hg conductors and the bus bars thro ghlch l ectric
¢ated o Lﬁ?%n
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a switch a h t he, Rose. of ontrol
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struct ur&nd Bihdrgnct MOIﬁalpantlfli¢ularliye,sit@|ee}‘iré9enlt strmemﬁ:e:rellscctasmccezpwbr to
the equi nts /machjneries fromthe r.whil ont r. r
distri bu‘ﬁ |?1o%%lfﬁ ?anee TR R" goﬁt lr%gﬁu?ﬁgna ngOfe P’lﬁqe er nar ﬁié;gev%r
responsetlh@reTmnualpbtpeahitxamf)eflﬁmtm@haktlemhml y. Addl ti onal ly, the
functional unit serves to protect the equipnent/machinery against a fault
current by nmeans of a breaker  or a fuse. In general, in the control gear
such as descri bed above, ther @EAAGESORBPSKERPUND accommpdated a plurality
of the functional 1f, %%h%%oq%%%'OE%deﬁ%@%%lcaﬁl%h%ogh%Q%%Bob@n%wglﬁﬁ

conventi onal
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 accommddated.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/machineriesfromtheknm;barwhilecontrollingthepower
distributioninconformancewithcontrol signals suppliedexternally
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 general, in the controlgear such as described above,

there are contained or accommodated a plurality of the functional
. -
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control gear, the functional units are accommodated within the console,
bei ng stacked one upon another at a nmultiplicity of stages. In this
conjunction, it is however noted that only one functional wunit is disposed
at one stage. And, wiring conductors connected to the individual

fungtional units, i.e., wiring conductors extending fromvarious
eqU|pnent/nach|nery conductors extendlnq; frombas bars etc. are fixedly
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functiongl units being ariayed horizontally, on each of the
addition/exchange or change of the functional unit, presenting a
problem that efficiency of work as involved is much degraded.

This invention has been made with a view to solving the

problems mentioned above, and anobject of the inventionis toprovide
a power distributor and a controlgear including the power
distributors which make it possible to accommodate a plurality of
functional units at each of stages with enhanced accommodation
efficiency while allowing the functional unit to be added/exchanged
or changed without need for braking the power supply fed via the

bus.

DISCLOSURE OF THE INVENTION

The power distributor according to this invention is

designed to be mounted on a controlgear which accommodates therein
a plurality of functional units and disposed between bus bars laid
internallyof the controlgear and the functional units for supplying
electric power to the plurality of functional units from the bus
bars, the plurality of functional units being accommodated within

the controlgear on a multiplicity of stages with a given number
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stages. The power distributors are provided in one-to-one correspondence
to the given nunber of functional units arrayed on each of the stages. The
power- dj stri butor includes bus engaging neans for formng grip connections
W th thé bus -bars, branch conductors connected to the bus engagi ng neans
for «distributing electric power correspondingly to the functional units,

respectivel fromthe _bus bars, power-supply-side main circuit

means ﬁ%@é@mcrtéé?ﬁé‘ét Hpéty, bebng h%“[ﬂ)é‘?fiﬁlocrdmctta&ré’ 8F Baeh s?gg%Wm | e
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functional units, respectively, wherein a number of sets each
composed of the power-supply-side main circuit engaging means, the
load-side main circuit engaging means and the distributor-side
control circuit connector which are provided for one power
distributor corresponds to the number of the functional units arrayed
on a corresponding one of the stages.

In the power distributor, the power-supply-side main
circuit engaging means may be constituted by a distributor-side
power supply grip tab connected to a unit-side power supply grip
of the functional unit, being sandwiched by the unit-side power
supply grip, while the load-side main circuit engaging means may
be implementedas adistributor-side loadgrip terminal mount forming
a grip connection with a unit-side load grip of the functional unit,
being gripped by the unit-side load grip.

Further, the plural sets of the power-supply-side main
circuit engaging means, the load-side main circuit engaging means
and the distributor-side control circuit connectors may be disposed
substantially in flush with one another on a front panel.

Furthermore, the controlgear may be composed of
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functional unit conpartnents each of a substantially box-1ike shape for
accommodating therein a plurality of the functional units, respectively,
and a bus chanber provided at a rear side of the functional unit
conpartfents and extending in a vertical direction of the control gear for
accemodating therein the bus bars, wherein the power distributors my

al so serve for partitioning or separating the functional unit conpartnents

and t he BiRcehanbeuNidr peERRALBENe? 2aTHO Eant 1ot brak 1 aktvPe¥nd 16 thiRe
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circuit enga8|ng nmeans fdrmng grip connections W oad-si de main
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distri buxgsﬁng! gfégeésemy\;ﬂiwé@n exteral fahamathe tmn%ghee%ng{ﬂi Eﬁi‘ésaf‘gr
di stributor-side conftrol circuit connectors connected to wunit-side control
circuit seppéringslFctmic poweti badihaipilugafldty shppinghiProhtinalitssfyeml s
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units, respectively, from the bus bars, power-supply-side main
circuit engaging means connected, respectively, to the branch
conductors at one side while forming grip connections with
power-supply-side main circuit connectors of the functional units,
respectively, at the other side to thereby supply electric power
to the functional units from the bus bars, load-side main circuit
engaging means forming grip connections with load-side main circuit
connectors of the functional units, respectively, for outputting
distributed electric power to external from the functional units,
and distributor-side control circuit connectors connected to
unit-side control circuit connectors of the functional units for
supplying control signals to the functional units, respectively,
and wherein a number of sets each composed of the power-supply-side
main circuit engaging means, the load-side main circuit engaging
means and the distributor-side control circuit connector provided
for one power distributor corresponds to the number of the functional

units arrayed on a corresponding one of the stages.
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4 In the control gear, guide neans maybe provided for guiding forwardly and
rearwardly the functional unit relative to the power distributor. Further,
t he power-supply-side main circuit engaging neans of the power distributor
may be conposed of a distributor-side power supply grip tab connected to a
uni t.- side power supply grip of the functional unit, being sandw ched by
the unit-side power supply grip, while the | oad-side main circuit, engagi ng
nmeans of the powednding ¢PhufotItay, Belfapleansfatlarravdrstiuierd ide

| oad  grirj£Fdi PaindeeRLwheBTYNEh& fWiridt iCRNechi eNr & 4 hi de WY theigiawdpad
grip of the functional unit, being gripped by the unit-side |oad grip.

Furt her MYEEC¥HEEPT ural sets of the power-supply-side nmain circuit

engagi ng neans, they@adysi ¢@cmMpoleti-Sabbl yveRdag g inMearsuahd ehd8ging
distributor-side control circuit connectors of the omgr di st rjbutor may
be di spdeans hstadPesieryd Ht ¥ Wil RREOTRASCREN T rndhs FF U tyametde

Besi des, pdiier AP 0) apdip b iditinede dunet honak tuBitie powparsopply @aph of
a substantially box-|1ke shape for, accommodating therein a plurality of
the funcdi o SHRETONE bollebti VRF §19 areP A HERSE DR phovs detiat PR shar

3! de of M;ep%j U%lﬁﬂupnﬁﬂmi%lé\ith@?wmimsrg@m @xﬁﬁmﬂt _n@nt_i;eﬂgﬂ%cyeméé@@of
lrectlo (0] the coptro ear 0 acCcomo Tl t rerLn. us .par
Cher o n he oviatca LM E LB EEE oy ha it et dp e S rhibhE ez idpLisad
functi ongttip trRirmieeIpAbLTe Nt Srmitty kher by cahadidion BREER DRSERSRAQNbD&F THE
DRAW NGS Fi u%g ébi s. a fr.ont view,show.n

n

di stri bufi 1t RGP PG ok B Py EnBadCREnbr T Load

inventiogmrigigure 2 is a perspective view of the control gear (power

H T shown i n ErSTertng. o el B REEL SHEs, KECBhe HF0eB PR By L8

carrows. T jurel okt emrmdiohaleanisewthgk dpad-eageanbineciveuvt ehaaming

Fig. 1 %HQaHé%%§9 EHEtdy%fyﬂﬁﬂgdfyéﬂdgﬂda%kﬁ%leiQEHQ%sconnectors of the
power distributor may be disposed substantially in flush with one
another on a front panel.

Besides, the controlgear may include functional unit
compartments each of a substantially box-like shape for
accommodating therein a plurality of the functional units,
respectively, and a bus chamber provided at a rear side of the
functional unit compartments and extending in a vertical direction
of the controlgear for accommodating therein the bus bars, wherein
the powerdistributorsmayalso serve forpartitioning the functional

unit compartments and the bus chamber.

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-IV

shown in Fig. 1 and viewed in the direction indicated by arrows.
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5 Figure 5 is an enlarged fragnental view show ng a portion of Fig. 4.
Figure 6 is a perspective view showi ng one functional wunit. Figure 7 is a
perspective view of the functional unit as viewed fromthe rear side.
Figure 8 is a perspective view show ng the controlgear in the state in

whi gh all the functional units have been renbved fromthe controlgear wth
a door of a wiring conductor chanmber also having been renoved. Figure 9 is
a sectional view sHd@ig vis Furetiadesd i Ineriohb IierehRoY Y RP T Bt
where therefpngtipnal unit has been rempved therefrom Figure 10 is a

per spective view showing a shelf board formng the functional unit
compartment. Fi gur €10BIEs 6a160p BRAAPEFEW ST Ve SReVINGoeRe. Tuktigirral2 s
a perspegtiwve view of a partitioning plate for defining the functional

unit conpartnment. Figure 13 is a front view of the_partitionin | at e,
Figure 14 is a siddi@u&® df iehe PEFEPEFbATRgYpEUteE theg v%ciilsgﬁlgl ginit

per spect i yey Vi Xy Shesh nghé Nruhat spganer functional units and a power
di stributor are connected to each ot her.jaWFiélgrure 56 i,S a, perspective view

of the power distrifBoige 8 EPgarReESPGSt e §AAVEPEghBRt GPT PEP PR ve
Vi ew show ngn&red it 4 atreral i Pordlilonseoffuhke ibuact hanak HatvesSbees oremskad &d
within the control gear igure 18 is a sectional view skkgvm' nﬂaﬁgnnec i ons

Fi
bet ween TEOPIAS CARSEPLEGROr R & 8PPE R Sy AhthI FRRBH T £ 6713939 an
expl odedhpetspesééneramevedhowi ng maj or conponents accommodated within the

consol e 78U 20 iR 0% PLeLe XL S BONSLOH'SIL TBUERSopgElguTE 21
expl odedcpepspeoéhvenviibw stove ndpe reonsé i funeriti qrerlt snot hae bgpeweremoved
distri buElQéreE:ngre 23 is a perspective view showing in detail internals
Figure 10 is a pefspective view showing a shelf board
forming the functional unit compartment.
Figure 11 is a top plan view of the shelf board.
Figure 12 is a perspective view of a partitioning plate
for defining the functional unit compartment.
Figure 13 is a front view of the partitioning plate.
Figure 14 is a side view of the partitioning plate.
Figure 15 is a perspective view showing in what manner
functional units and a power distributor are connected to each other.
Figure 16 is a perspective view of the power distributor.
Figure 17 is an enlarged fragmental perspective view
showing major lateral portions of the functional units accommodated
within the controlgear.
Figure 18 is a sectional view showing connections between
a power distributor and vertical branch bus bars.
Figure 19 is an exploded perspective view showing major
components accommodated within the console.
Figure 20 is a top plan view of the power distributor.
Figure 21 is a right-hand side view of the power
distributor.
Figure 22 is an exploded perspective view showing
constituent parts of the power distributor.
Figure23 isaperspectiveviewshowingindetail internals

of the power distributor.



of the power distributor. 6 Figure 24 is a front view show ng a nmanner in
whi ch 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 expl oded
per spective view show ng structures of a branch conductor and a

di stributing conductor, respectively. Figure 27 is a sectiopal view

showi ng the state FhdwhecH! isne fraRéty GapPhanitform8apagh WWHHFQ gy
test posididibtofd Qe 28id SideSaedl opalr v jaken @ ongruddme
XXVIT-XXVITT shown in Flg. 27 and viewed in the direction |ndi cat\fd \8y
arrows, show ng t hEipunet#ord aupeetnal Jomese&8Rpdsitd Gnt 1nEiul €99 i s
a secti oy, yigWriaken sahAAgv dehédei nOd b r¥¥V¥libhl ishevatea by G r2vand
viewed in the direction indicated by arrows, show ng the functional unit
at a test positionF1BEST KODES PORSERRRIPRGPELFPTHE LVRVENTIORCCENBEdi nent 1
Fi gure lsisu@dfoito¥i £V 500k NGoRdeotd F Qdigeas §poverbutdirsgd radndictor,
consol e) according to an exenplary enbodi nent of this invention. Figure 2
is a perSHPREGVE'SI¥w of the control gear (power distribution console)
Referring to Figs. rFlgare 27 accosvptadesl wildhishowiagcom radageal n(yioives
distribution_console). 1 ipplenmented in the form of substantially

rect anguP® %W‘H%é‘gjsh‘é‘bgpa?%s gbe%rf‘ u‘?”a?}?‘%]]ila"é? &Em%tf%?n%lp%%ﬁlso%' di sposed
regularly in a gridigomel i2ige isamr agcitionhé weret cakeandlbogi zodtak
directions. se of .t control gear 1. accpydi .t he. i

enbodi NE)Q?VB#PTWPrclﬁé |w6‘n}nr%1“al(9w ?Sﬁlgt Jo%"é‘?dul%i ?%ggqgf%&&%gploﬂé&;fdéﬁé%ach
of the hoyizondad, romswimgt bhé efustagesabfunhe &tnet comadcied tzobet hep .
provi ded in.the vert.i cal i r.ectiQn. ; It of ionah ;units 3 in
sumtotal are accglﬁ%@%& ez? St R (r%%tcﬁg%g%%t ?"gl%‘”);grak)lé.n E’?Sﬁl?egs_lﬁé&j@a

sect i onaXxX Vi eW +¥%ehl &I shgwa il Rig | RV andvi hnjtih e ige Cti aantn @l ggrged

vi ewed ip,t i Lection. indigcat ; { i t FLgug e 4st Spds Seedh onal vi ew
t aken al %%gglgr?v%’e %W%ﬁ@h%ﬁ\ﬂ% ﬁlqrrllg%%%ﬁé 10%\{?1%1 v:dewed i?l ts%e direction
indicated by arrows. Figure 5 is an enlarged fragnental view of Fig. 4.

Referring to Figs. SgsT MODES FOR CARRYING OUT THE INVENTION
" Embodiment 1

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). Referring to Figs. 1 and 2, accommodated
within the controlgear (power distribution console) 1 implemented
in the form of a substantially rectangular box-like shape are a
pluralityoffunctionalunits3disposedregularlyinagridiron-like
array in the vertical and horizontal directions. In the case of
the controlgear 1 according to the instant embodiment of the invention,
four functional units 3 are disposed in each of the horizontal rows
with ten stages of the functional units beingprovided inthevertical
direction. Thus, the forty functional units 3 in sum total are
accommodated within the controlgear 1.

Figure 3 is a sectional view taken along a line ITI-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-IV shown
in Fig. 1 and viewed in 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 thin box-like shape
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to 5, a power distributor 4 of a substantially thin box-like shape 7 is

di sposed at a rear side of each row of the four functional 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 .i n anot her way, one power distributor 4 is provided in association with
one stage of the functional units 3. The power distributor 4 serves, for
the functs 64 sposed atrairar sieet o caranern of tHee fowr funRetisnat wnts 3,
as W |13 he deser i Redhd alceri RMtalhgi POMEI ofli St BUbAN ddbé hteidredaw dde ai r
inlet ports a and air outlet ports 4b and 4c which wll herejnafter be
descri b&Pweh detlaf ibutpF t heks rorFoetded ok Fharfeibel WRctherpbuepits 3

di stribugfsapdsdd Bnbsiscichapbes . 5 xtendiing an\l“ﬁtrhetthJagﬁ_’!O'cﬁleh%ﬂo_@J@r of the
center 1. Di'sposed within the bus chanber 5 and extending vertically are
verti caldbyantdi s Haks PEPELIR! B raeSeBlat il yWhsh tPRee pRsd 9960t fihe

suppl yi ng, et €£dkd CuRQWRr 3t 0 THRep HRMLe I iGitstiuddlrol $ e4veENEor telkt f@@d t ds@nch
bus bars 16 serve to feed three-phase four-pol e | ectric power to.the

i nteri ort@fdHer HRE? of JRAFI ACTPOHTT heC e5RRr o Tuhet 4P 2t CHPL BT ahchHus

bars 16 @ el oepessdr ohefioustelteshri ¢ conductors of three phases and a
neutral phase, respectivel j

, wherein,_ three el ectrjc .conductor re each
formed in an L-1i kgh§h88€e¥fndlEF5§gQE%Et§oﬁs 'qrﬁ“etéé’lgg]hérlroﬁﬁfgge%?ﬁ%
conduct o4 heidngi f eurmedt poras b shage wini ch add-1sieet ¢ dma f Tée bendescoibed t he
bus chanber, 5 esents a ventilation space. On the other hand, a wiring
conduct ot™ ¢ %f{ment or chanber 6 is formed at one side of the functional
units 3 and the pawerthdirsforbedatstide aeanr $hde wiotlee pewgt dbsttheutors
control gear_ 1., Accommdated w thj. i [ cl.

W ring olnsdt?cFBPsC ?\%Eeghgv\%%%eenglg}%pﬁge f?%%ﬂ%%@féj&ne&oqrhotﬁra&l%ngﬁ%t(gerg{%r
ext er nal 1 equliprperaddraditbier $he Ahsd chemiped Prard madtiepdiing Nertiiichady are
conduct oge ERATDEIL Oah Sn B VSISO S RAGRr JIHYCE S vABCERREGHLY €1 ¥ eW
showi ng one tunctiona unit 3. Figure iS a perspective view of the
functi onbbrusippBying eleqedierpaveheteeblespeleer TRES LRLIPAEYTF utict i Gl

unit 3 igertPLeMBpiedni Bua subst aptsally tsctangultigreboxnkikershapsohavi ng

electricpower tothe interiorof the controlgear 1 fromthe exterior.

The vertical branch bus bars 16 are composed of four electric
conductors of three phases and aneutral phase, respectively, wherein
three electric conductors are each formed in an L-like shape in
cross-section with the other one electric conductor being formed
in an I-shape in cross-section. The interior of the bus chamber
5 presents a ventilation space.

On the other hand, a wiring conductor compartment or
chamber 6 is formed at one side of the functional units 3 and the
power distributors 4 over the whole height of the controlgear 1.
Accommodated within the wiring conductor chamber 6 are wiring
conductors (not shown) extending from the functional units 3 t
external equipment/machinery. Also formed internallyof thewiring
conductor chamber 6 is a ventilation space.

Figure 6 is a perspective view showing one functional
unit 3. Figure 7 is a perspective view of the functional unit 3
as viewed from the rear side. The unitary functional unit 3 is
implemented in a substantially rectangular box-like shape having
elongated lateral sides extending in the direction depthwise of

the controlgear 1. The functionalunit3hasafrontplate 31l covering
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el ongated | ateral sides extending in the direction depthw se of the
controlgear 1 . The functional unit 3 has a front plate 31 covering 8 a
front: side thereof, a unit base 32 covering a bottomside and one |ateral
si de of ‘the functional unit 3, and amain circuit connector nounting
flxture 38 and a control circuit connector nounting fixture 40 both

Cover | ng the rear side. The unit base 32 is conposed of a narrow plate
porti on B2 3wk netdat thereaf ony Whkt shaiee 032 tFRVeBHHNI i phketeungt domald uni t

and a sige phakaPYildonr 838 fﬁﬂ&hoqﬁ\aemlt\ahqalﬂovahaﬁn%erdlﬁtte&@fhnéw@r of
the functional unit. The top portion of the functional unit 3 and t

ot her | dReumling déxsorei thapher coht rohicdh GUs i seapedt ok ieppGING %hx’%‘é)fQ he

uni t basgy 35L& e rid@htly r&0s8didbut Tapengdrexhgassyel y. cEMpdged ot hi's
feature, the efficiency. of work involved in assenbling the functjonal unit

3 can be? afdRe®latePPlifiePRoRaR 1AHTHeS Atadndarioneg dRidele REuRRRJEOP

therein of Oih&%ﬂ@dldrflﬁl hiie ©6rRY raals;L%Upmaeet bHBEBbﬂeBYb M{€n covers
reaker device 34 constituted b a SWItC fuse or CIrCUIt

speci ficall
br eaker W%Oilr%)[xﬁth@do%ﬁ lederaing t A red thﬁlﬁur’e&tltod“eﬂf PBAE - si the tPRPHFLon

Further,canme eghremagRetui W b 3 bthepuniedrat diR pbeahosi tdl@e@éoﬁ he
functional , unit. Mre specificall %h‘?t he

| ectro netjc switc
conposed' b CBrt BLOCEL SRR PROS L %&%F%I?Sﬁnéﬁ?% S¢ h7’e2r falc 1'e aE/l%%‘blY
Mount eld @Ibé@ﬁbflg:w(érwwéf xtithdi e B . trm%ifrrgom tBiQEEtahalr%thhd §fﬁ1c1ency
mani pul at andl e 33 f.or_ tur of/o t aker devic The
Tani bul Ut R a5l G A i st Ghe BT phac & Sqes Be gihancsa.
operatively coupl edheoftihet bseakenideyhas 341 dBys deVates@omlt@dmmpeuixati ng
handl e 33 cl ockwi se, or countercl ockw s roun e. longitydinal axis, the
br eaker ew%% %]51 @ajnn%egl?%r%éﬁelérﬁa%mr Euf?mgng/m%&é %%re}g or%iopened On t he
ot her haspecbhithblyear ksiadkesf delvé ckufét conat itwned @ aaspaweh- Suppl 9rsi de

main cir OYE 3 d= e
i 0 ol roht e ESIREAr fudt 4F APLRL eHERIdnAY LBk O Al bR PLT
circuit t:lmm@@f or mehamg anf ekte(;rﬁéoaagde@és@dlh@ht}\% Iigpperngect réntheei ng

J uxt aposgg, Wi L hae €8s RLhetink P bhgr VRt caludhd %?écqrfld:al&rlt lercywunt ed on
the control circuit connector nounti ngmflxture 0 di sposed at the | ower

portion S}RCHIUMREDRFHE EBAEFDI F¢i +TUFPTROPRRCE braBoe A B ABR 2Bt Al

contactor 35a and a thermal relay 35b.

Mounted on the functional unit 3 at the front side thereof
is a manipulating handle 33 for turning of/off the breaker device
34. The manipulating handle 33 extends through the front plate 31
to be operatively coupled to the breaker device 34. By rotating
the manipulating handle 33 clockwise or counterclockwise around
the longitudinal axis, the breaker device 34 can be turned on or
off, i.e., closed or opened.

On the other hand, on the rear side of the functional
unit 3, a power-supply-side main circuit connector (unit-side power
supply grip) 36 and a load-side main circuit connector (unit-side
load grip) 37 are mounted on the main circuit connector mounting
fixture 38 disposed at the upper portion, being juxtaposed with
eachother in thevertical direction. Further mountedon the control
circuit connector mounting fixture 40 disposed at the lower portion
is a unit-side control circuit connector 39 in a horizontal
orientation.

Figure 8 is a perspective view showing the controlgear

1l in the state in which all the functional units 3 have been removed
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orientation. Figure 8 is a perspective view showing the controlgear 1 in
the state in which all the functional units 3 have been renoved 9 fromthe
control-gear 1 with a door of the wring conductor chanmber 6 also having
been refnoved. Figure 9 is a sectional view showing one functional unit
conpartnent 2 in the state where the functional wunit 3 has been renoved
therefrom A plurality of functional unit conpartnents 2 are defined in

t he contfsiigédne cophralgearal iitlof depagel e vilewsd Fandnetobrehamper

di recti on,, e niwnely eaah ygmgveaorrp@igmtgs l%elangeee&&)hgnowéiw Yhowing
conpartnented by means of shelf boards |a. The functional unit conpartnent

2 def i netnaf UdgEH osedgenit SoFHVEtdan Wit ftoer Séeﬁﬁme{’f@ﬁéef@nctlonal

accommdgig hA8rsd&n thenodUknkwegibanal p yWidsa But ¥ %&p@ﬁﬁty%ﬂaltd}m
conpartments being divided by partitioning plates, respectively, as wll

be descriBMPT 1BREFS oh 21 salfénfé 8 %h%e?%rﬁém%wwewnsﬁo@wﬁalherﬁ%u

board |a£5@l oyedyfQhed of i 10k OFe £hef d 41 Neh tdier f Mt 10 af unkt £o€0MPas 1 frent
2. Figure 11 is a top plan view of the shelf board |a. Fi gure 12 is a

per spectF P e dEs tbr?emﬂaptalrttlléﬁPﬁﬁdp‘l)’ét‘“eo’m?ﬁlf‘b‘?ela"eﬁl rlﬂynﬁ‘eaflﬁe‘)? utittonal

:JBI t Fcormadﬁ&@ma 2. Tﬁggﬂfrﬁ:tll?or}% ﬁnﬁltoék%m%/é}ﬁt\ﬁp&ﬁt 2|tht@fplaéalatFu eatggstpég?é edI
I gure IS a sliae vliew o e partitionin a . or ne | ercedly
in the shelRrBoHf 4 Gy efourfoGPmEé%R‘Sf“tél fes FgFg ‘5?\%&%%6?%15 é“e

Idlbr ecti Oﬂblﬂﬁpﬁm\tﬁﬁohﬁl mﬁetihw I‘jré)@;aél @Iti@elﬁﬁct\héd)fcctﬂipaxpmémm ase gy pl at es
is te n the, she oar a in an erect state rojecti

b1 For Al L Se PP ROE S AP BUBE I 1T BAPPECranry ot art L bb P T e o
into theatsdxtesnlal, respectively. The four partitioning plates |b are

nount ed on the sheLF Q%rg | a_ of Egggpe%ttﬁgg \'Ipe‘;qhsehe{%qﬁ eé%esgﬁgf b¥\h§éeby

the functional unit lgorrpar?ment eac age | spar oned
conpart MEmplbh'@dpaor|ftdrmmrrw0plcm@mblq sheofuredt ional u@ub%@mamme}mt

i nverted, L-lg; r%“i?béée&tﬂréé&pb ‘i‘.b waoﬁfe’ElrléCé”}llels# i%aR ake 1p2,4nd

horlzonta] portion for |ng hori zont al | a top portion of the
verti callsiaeoprapectibre antea @ﬁu@eeeze@étpm@mmg Hbantt@flka rféﬁ\fwmm

bent dowrﬂiﬂcéf&m hﬁlﬂord&@”gﬁimm tionp;Lh3e Thejbupctignal v upitos

havi ng t he substanti al
the partltlonlng plate 1b. Figure 14 is a side view of the
partitioning plate 1b. Formed piercedly in the shelf board la are
four sets of slits lal which extend in the diréction depthwise of
the shelf board la. Each of the partitioning plates 1lb is mounted
on the shelf board la in ah erected state with projections 1bl formed
on the bottom edge of the partitioning plate 1lb being inserted into
the slits lal, respectively. The four partitioning plates 1b are
mounted on the shelf board la of each stage in the elected state,
whereby the functional unit compartment 2 of eachstageispartitioned
into four compartments. The partitioning plate 1b is formed in a
substantially inverted L-1like cross-section and has a vertical side
plate 1b2 and a horizontal portion 1b3 formed by bending horizontally
a top portion of the vertical side plate 1b2 and a guide edge portion
1b4 of.a narrow width bent downwardly from the horizontal portion
1b3.

The functional unit 3 having the substantially
rectangular box~-like shape and elongated depthwise is accommodated
within a substantially rectangular parallelepiped space extending
in the depthwise direction. Thus, such a structure is realized that

the functional unit can be withdrawn in the direction toward and
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rect angul ar box-li ke shape and el ongated dept hwi se i s acconmpdated within
a substantially rectangul ar parall el epi ped space extending in the

dept hwi se direction. Thus, such a structure is realized that the
functional unit can be withdrawn in the direction toward and 10 beyond the
front opening in the manner sinilar to a drawer. In that case, the guide
edge portion 1b4 nentioned above serves as a guide neans upon
acconmodavions ahe fMarHdpagainefin ke ef paRe e bfn e tg,2 daéww | bethat

descri bed, At %heo(‘j‘ulgégé’cﬁcfe Rt A @%@Sﬁgﬁﬁidﬁed"a@%@%‘é‘r%s' AsVWhafy ignner
the functional units 3 and the power distributor are connected ‘to _each

ot her. MaaisugRoroaccPuretprbhan i tvsl datalke Oc,foﬁhécilélact%%n%élr]ddwé

di stribyton,i4) ide idHeBEEd ddet ke, case of the state shown in Fig. 5
that two functional units 3 are connected to the power distributor at both

ends thereof, respBtfiyely> ¥pr PﬁéSP§FﬁﬁWﬁfNé8W|6%06%ngl}QmﬂW%ﬁlmﬁ?neThe

power C“ﬁﬂé'ﬂﬂﬂd@idﬁa%“%ﬁﬁ%%s3 gh@CEBéCpgﬁéﬁrdi§kfh5ﬁt6ﬁ“4té&éﬁbdﬂﬂgﬁﬂé@ﬂa|
units 3 connected thereto. the case of the instant enbaodi nent of the

i nvent i dif, S@Kk& SLR§Fe %@%@u@v sftq%&v&ctzr—qrsalpﬁla&.taea T R GOREGEW t h

the fourto tHRCHEVEA! 1t # S H IPOSEdi & B deldiPOShitoN datel BE ik iszenteal
direction. The power distributor 4 |ncludgs a cas#ég:of a thin rectangul ar

paralIeF%ﬁWBbdngPﬂiaﬁdtpétdF§Bo£BHC56Paé pnigs ?Lﬁﬂﬁq?ﬁﬁﬂ ¢ 3 so

that a hoard mrs‘taxclemgifoxt heer pwuer ed‘ld:‘é rurbutem“f caser ttihe Ingarf aurthaces of
t he four as%p%i d fun tl?g s ectléelz..cng gqﬁer 1

di stri but'dt-4 i §éd* Psﬁﬁé lgPag QPGS FAREFIFBREPT uhiTuPPLLes
conpartmmuctﬁﬁdwow@etb@%ﬂum&&nt%efé@hctﬂdmaﬂdnmtm@cdsneatphmhﬂﬁdgp(ﬁ

power di but ors 4 re dis d i 0 e t in the
vertlcafﬁ b@b??%ﬁ % Galﬁgtap eerear sur?acééﬁbng kpﬁ§§f|€ﬁgfﬁ %e
arrayed merer a:l:lsycrnlbuttdte Yridipmnviddd jratasar iz omwholtéh dhe dain el y

coverednﬁx,) %lrbq,laolo jdistr thng(%reSd 4. Aﬁp@?gb%%t Neiek frpoﬂf’_deg%orﬁz%?ﬁa‘rl

bus cha posed a e rear si e set t he power
dlstrltnﬂkﬂ%ﬂbﬂon'Théh@u§0@ﬁ§nﬁe§t5lb§t§@ foimed udest 8 ercénd @ﬁeﬁ thénwhol e

hei ght of e, cont rﬁwﬁfeﬂeﬁpéfd eﬁ/@ﬂn idhd hes verdddala ddeddd to the

Accommpdated wthin the anbe are the vertical branch bus . bars 16

for Suppﬁ%ﬂ%%}ae]cppll$sp%\/§é? tpéttq‘l@oﬁdﬂﬁe?"‘a?%??lCb%ttBFsp%wer istributor

covers the rear surfaces of the four associated functional units
3, respectively. Onepower distributor 4 is provided for each stage
of the functional unit compartments 2 at the rear side thereof.
In other words, a plurality of power distributors 4 are disposed
in juxtaposition with one another in the vertical direction such
that the rear surfaces of the functional units arrayed generally
in the gridiron-like pattern as a whole are entirely covered by
the power distributors 4. |

As can be seen in Figs. 4 and 5, the bus chamber 5 1is
disposed at the rear side of the set of the power distributors 4.
The bus chamber 5 is so formed as to extend over the whole height
of the controlgear 1 as viewed in the vertical direction.
Accommodated within the bus chamber 5 are the vertical branch bus
bars 16 for supplying electric power to the power distributors 4.

Figure 16 is a perspective view of the power distributor
4. AscanbeseeninE&g.16,élit—likeairinletports4aforsucking
the air heated by the functional units 3 are formed in the front
plate of the power distributor 4, i.e., at the side adjacent to

the functional units 3. On the other hand, slit-like air outlet
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Figure 16 is a perspective view of the power distributor 4. As can be seen
in Fig. 16, slit-like air inlet ports 4a for sucking the air heated by the
functional units 3 are fornmed in the front plate of the power distributor
4, i.e., at the side adjacent to the functional units 3. On the other

hand, slit-like air outlet 11 ports 4b for discharging the heated air
comng fromthe functional wunits 3 are formed in the rear te of the

power diReFEputvAos digchagging e fhpgtedjai adraerd e I’i@eb wnehionet s

A ventilgties space rdmmadefimathd M ahkycobft BReppyREr disEtt bitiosr 44 f or
allowing the heated air originating in the functional units 3 to f |ow

t her et hrbugh: aF*—uF}tiﬁérld(?e%‘iih%‘ae?Ett& f PPSFRaTRebas chafder 15 WiodpeReEE at

the rear;sidger pfed he 1oL 16f oithehpopere di St b o Sr 4 ifpraalvenihbathen
space which extends in the vertical_ directian. Fur%her ajr outlet ports

are provieRECABIYE i Nt b BF gt 1At Ut tod g £ HST CRABRRITTHER: t he

air heated by the fytmtueqnaéfyﬁeaslr&dxsqalchmh&rrg@dutsmmm@memon@eydway
of the power distributors 4 and the bug chanb i t her way,

Jo. s n_an

The bus EhahBer T5R5orvas O hs A aFSeREr GE CHANBSYST B SbRperFPRS SxtErforly
t he he?t€é|nﬁiIaffL@Ws@@cgtm{ﬂuﬂ@xtéﬂdsﬁwaih@vsft1<bajl digeétibn.t hEurther,
control gear tructured in the cr.i bed ir flomﬁng
into theafﬁﬁ%¥ﬁ6ﬂé?0 WF £TE SR <ﬂ%¥?§0§e d%@%Chﬁﬁg peﬁﬁﬁﬁgﬂ'?lgg%??ures
fornmed ahothehbdwant e, tires enfrlrseetm&y the thendtuimotd oneditmii sis8 and
flows throu the.p r. di st.rihuto a i.C ves
as the d?%%%g?ﬁgegh5%§% eXtﬂﬁﬁ%ﬁﬁi%I ?9 éﬁéégﬂ%ﬁg%ggggﬁng%q Q %ﬁ%r
wor ds, thiee powerchagicstrr Bbut Bo sa/ aanancbtbelt iweel,y the lgedhegnlidre 5a5ef17©w

passagesaggflg%ﬁ§¥ ;ﬁga%gg{@gEeagia tég%f%érfékfh?h@%%@ﬁéyalg¥93w1ﬁee

cont r ol gear accor he in odi nent the 1 nvention cah
package theeegh ahEapg@enuﬂbetrmbutgnéti40nal units 3 with a high density

and is capable of extpebling,{fg HoL-a & tfrwa@u%e 1h W r@PAle rUAEE 8 Bped

w t hout need for providing any especial ventjlation structure to this end.
Fi gure 1Zbp¥earrhen iar fhewiragninttdie Percpbena BNy L SATMPSHERSEG Saf BFORdRer al

portionstf e fr&HB?EkodlﬁérﬂWé§ £3 raeeoiRaatl £€bn MstilieNt L 8L 6001 Qégeaa 1.
As can be seen, W rin conduc%o I}&ﬂber 6 is fornmed at the Iabe{;_
qﬂé tributors

si des of Yh%h%f%ﬂﬁﬁ¥%ﬂnq; BDFGHC ows through the power dis

4 and the bus chamber 5 which serves as the discharge chamber to
expel the hot air to the exterior. In other words, the power
distributors 4 can effectively be used as the airflow passages for
expelling the hot or heated air to the exterior. Thus, the
controlgear 1 according to the instant embodiment of the invention
can package therein a large number of functional units 3 with a
high density and is capable of expelling the hot air from the
functional units 3 without need for providing any especial
ventilation structure to this end.

Figure 17 is an enlarged fragmental perspective view
showingmajor lateral portions of the functional units 3 accommodated
within the controlgear 1. As canbe seen, awiring conductor chamber
6 is formed at the lateral sides of the groups of the functional
units 3 and the power distributors 4. The wiring conductor chamber
6 is designed to accommodate therein the wiring conductors for
interconnecting the functional units 3 and external equipment/
machinery and defined by a space formed over the substantially whole
height of the controlgear 1. A ventilation space is defined

internally of the wiring conductor chamber 6, which space is large
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units 3 and the power distributors 4. The wiring conductor chanber 6 is
desi gned to accommobdate therein the wiring conductors for interconnecting
the functional units 3 and external equipnent/ machinery and defined by a
space forned over the substantially whole height of the controlgear 1. A
ventilation space is defined internally of the wiring conductor chamber 6,

whi ch space is Iarge 12 enough to allow the heated air originating in the
funct i orertough tts> a3ley thewaairasughrt pelghanberg 6.0 thentdnFhiohel fiois

pl ates of g@ Iq?,_ﬁi K1 O Sarfbed Ot ed adj acent to the functional
units 3 are t e slit e alr inlet ports 4a for sucking the air heated by

the functional uni fermgd 48 desckideld Prdasoadl Fhecaorhe &t heFipaker s the

| at er al éia%ied Oafdgtahf‘erpcow 1SRRI 0% 14uheeat 8da adj agent1 1o 1 e Wi ng
conduct or nber are entirely opened, wherein the opening fornms an air

outl et porkety@qdys éb@péplru AYCEDE] E}é%aé”gﬁ hgates hyatbg APRCEiomslteits

functi ongl aﬂgnldfe%c’ilb%dvg%kzhahgqp sp@q@etﬂes od.-@lférnﬁgnunt eneal hyerof sr,liwes
mnrlng conductor chanber to allow the heated air orlglnatlng in

functi orfaf theiRQVer d4 stréRutrrsuyh oché eertirssen: tenehe VéﬁthSaEC?W%fp%e
extends dyeighdmi 56,04 élb@l}?@l*r@ﬂ)&e@d Iwredhee B t18é Nopblt 1164 ﬂ@fxﬁs Qdn POi# S

are provi ded at the to e. W ring conduyctor, chanber t houg not

shown. THEL:Eh Brebk eff b@o% HEPehttPdraf AhiEReresine %cfh%?"g@e r ¢
exteri Ortrbé/ f\mﬁctqforiaheuﬁmi\@m di st bihuwésloﬂ Sk d He defingdchmoaetiorl y

chamber TJo say. in an th W I nduct or .chanber 6 serves as
a di scha‘?%éhé gFSP B? 8?7\,\%“1’ P %irgdt%ﬁ‘gd%%%)‘f%ﬁ O TR TS

t hr ough im&}p@vmnd‘ftsctmabuﬁzoi& 4. tdnfide t&mﬁwgﬂgtelae <1:1manhleamen6 edThe this
manner, the e fun |onal

|nto t ough
t he open‘f‘?‘fb%ﬂﬁl%?)eﬁ%(? Foriey D PHE S oﬁt gec errg% |s ﬁeat edé]rg
the funeironalletimiors Grport!sawetztnmngied al‘etpe\fmp af sheivbutiorgscehdingtox he

W ring con %&é?rt% o &in ﬁave’fe'thcﬁbée“fﬁ%;ﬁ ﬁ@ng Sogheﬁg% %bfaacq%% ylf2ay

in another way, ut or's can efrftective e use
ai rfl ow pass atfiescHargesk gal Itiheg epdierioat &8 ARy 06 thﬁep@»(@ércﬂmtrmtsorfe here

can be realizqd,d hs . Ge0t Eghaﬁﬁpco\ﬁhbﬁgmbg@n6paeﬂ@g%yt her ghBtAckangg, nunber
of functional units 3 w igh density and can effectively expel t he
hot air W*ﬁhqgﬁ@ngeﬁgpFGWmeer6servesasadlschargechamberforexpelllng

exteriorly the heated air traveling through the power distributors
4.

In the controlgear implemented in this manner, the air
flowing into the functional unit compartments 2 through the openings
or apertures formed at the front side thereof is heated by the
functional units 3 to flow through the power distributors 4 and
the wiring conductor chamber 6 which serves as the discharge chamber.
To say in another way, the power distributors 4 can effectively
be used as the airflow passages for expelling the heated air to
the exterior. Thus, there can be realized the controlgear which
can package therein a large number of functional units 3 with a
highdensityandcaneffectivelyexpel thehot air fromthe functional
units 3 to the exterior without need for providing any especial
ventilation structure to this end.

On the other hand, the air outlet ports 4c formed at the
lateral sides of the power distributors 4 serve also as openings
or apertures fordispellingorputtingofftheelectricarcsgenerated
internally of the power distributors 4. More specifically, a room

formed atop the power distributor 4 provided with the air inlet
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units 3 to the exterior wthout need for providing any especi al
ventilation structure to this end. On the other hand, the air outlet ports
4c formed at the lateral sides of the power distributors 4 serve also as
openings or apertures for dispelling or putting off the electric arcs
generated internally of the power distributors 4. Mre specifically, a
room fornmed atop the power distributor 4 provided with the air inlet 13
ports 4P treanrrtihatat oporied rerts faths Aditddnsy & lfived SpaReraGt

whi ch nolrg@}ﬁ'l%ﬁ%@ﬁgvh@@saéf@Qns_‘EQli@M | NTARAWNEE WY hetrhiSy SRAEE space
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functi Or@éné@kﬁﬁeﬁtpﬁn £3gid ¥ubs d5Cher a8thtdr QUG alrke gapaseoaBhéd aesd

above, and thus there arises no fear that the bus bars accommbdated within

the bus ehanFeus a9 §iheburch R LHM LS §8D&E JhPe ferchasretnd ¥ Yyas.

Thus, theydr @n@ntq%édﬁabov@kaﬂg Phasecdrd m&ﬁstery:hbomélarumét the
conpart ment ) 2 can positiv ]grevent

ed f |
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tEe Vertﬁ&%'dv@’r%@hnbﬂﬁeﬁ@ésoﬂ-ﬁthhggrg%s ﬁgTh%ﬁantleéFﬂrQQﬂﬁd)etsmﬁd danet \éi ew
showi ng mponents a ated within t n osed. at. t he
rear sidetofN9R acﬁo%ri{ﬁgPPF aeBRS W idr EOFBAF W@Pﬁégl 6?5 UV s 16
which ase soanected f@omhgpﬁe(&@m\@l bus bars and extend substantl ally

vertically within he cogt% \gjag onso#e. Thehvvgrtl cc%nnl%rc On uestwbars 16
are each forned of ég&%ﬁ t i—:-??‘a MR RE G T Re

Cross- selclﬁépbweam:ﬂdrmﬁcbzrm4arrcbw1ervetrrtaaadrbraad:hmulsekm”)m biei gigre
j uxt aposed yitfy, one, AneLhek. WAL proad,| af eral, 2 deRa faei Ao apRgsi el v to

each ot her. ranc bus posed as to
ext end vmd:@rmmdiqtme\rltm”nel shiescansd be | y Dirmpiasedeitghhe gfeahes ideno £ ot erear

consol € Jodle LA {LALELE Pfatberphillre PONETLALALA D B2 d 1 eXlapased

wi th one anot her fe Vertical direction. These four vertic branch bus
bars 16 se¢veonneterd teohtke- prhhseEndabupuporer el eedrext poherubptantielly

control geart oSO} & i thi ol GUEB 2ol Fel riQPh gt 8. ViTel Gért a2 DB Ch bus

distributor 4, Figure 21 is a rlfght hagd S|l(_3e \rﬁg%\évrgglt Qg power .. ..

di stribupdFs le are each formed of a conductive
I-like cross-section, andaligned in a row in the vertical direction,
being juxtaposed with one another with broad lateral sides facing
oppositely to each other. The four vertical branch bus bars 16 are
"so disposed as to extend vertically ovér the substantially whole
height of the controlgear console 1 at the rear side of the plural
power distributors 4 juxtaposed with one another in the vertical
direction. These four vertical branch bus bars 16 serve to feed
three-phase four-pole electric power into the controlgear console
1.

Figure 20 is a top plan view of the power distributor

4. Figure 21 is a right-hand side view of the power distributor
4. Figure 22 is an exploded perspective view showing constituent
parts or components of the power distributor 4. Figure 23 is a
perspective view showing in detail the internals of the power
distributor. Figure 24 is a front view showing a manner in which
the branch conductors are laid internally of the power distributor
4. 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 the branch
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4. Figure 22 is an expl oded perspective view showi ng constituent parts or
conponents of the power distributor 4. Figure 23 is a perspective view
showing in detail the internals of the power distributor. Figure 24 is a
front view showing a manner in which the branch conductors are |aid
internally of the power distributor 4. Figure 25 is a sectional view taken
along a Iine XXV-XXV shown in Fig. 24 and viewed in the direction

i ndi cat etPuGFVE. a1l gblke dPstT Ebuhl % pFoRBEC BeF sHect ¢ IR GF EVE Showi ng

structures of the h@%@%filnjg‘lteowagt Oéo&w e otk Bytitpgpaendugt ps 9,

respecti vel Referring to Figs 26, t'he power distributor 4 is
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Further,s digpesedarbghingiehecdednLrrbhe 688 SHMRC& A idkhepPameh bus
distributors 4 are four pairs of common power grips 7 . serving as the bus
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respectimed Yoolde 808 r PBLESr 9 41 B COTHPNHROVET 0 BT t@x&manap@wéir sppsed 7 at
the positions which correspond to those af, the f our vern?dgﬂé_1 branch bus

bars 16,5$E%He? GiSvely LUSRRIRI I RBEEH HIWerigrigd DBt B BaT r

term nalisrfacamnsugbbiagi ng, opgepeteiyelp. each ot her, mhere t he four
vertical branch bua‘bars 16 are eefgﬁlandmnched betmee termnpal s
0 AR

7a and 7b to ther eByS 6PHEaPELEE € EPIMPOCoRRBEL | T-PoTH posed
terninaI§t7ah@nﬂo§bta®ﬁsdwsposedorsabpbﬁ@ttaltyose @ﬁrahéefomrtheearhabther

ith det her ebet wh
the 11 p BN GTUg e AR mAPSP R G0N o reh 01y shiryY EorPRert BFFe”
tip endh7 piard Ji vadess an;iaulneoﬁptp@silirmys ﬂax:ang th@cm tqpcpr@sslctfelt&’hEOteaﬂh nal s
are eachophlzel, %%%Dﬁxg%ouweggﬂféaffnﬂ%%%mm Bafd d?eﬁgrzeaaahesgﬁaﬁgche& the

ection dept
t he contpetgeen tbﬂise termansindikcandhébveet tharebyr AAER @u%ob@@liﬁd

t her ebet LELH EQrnLBeEghY f'ﬂ{én&iflctcgf C@érr&ﬂ'ﬂﬂ@é:t"é)rhn& hes ewd r'!:us-BB‘lsssed when
the power distributor 4 .is disposed in the control ear conso| e Qe

power dl§??F5ﬁ@5%ahlysl§|HﬁF?lﬁﬁéeﬂlFBmﬁ?a other wi a pre etermlne

distance therebetween, wherein the inner portions of the tip ends
of the terminals are each chamfered slightly. Further, the tip end
portions and the oppositely facing inner portions of the terminals
are each offset stepwise. The pair of terminals 7a and 7b are moved
in the direction in which they are erected, i.e., in the direction
depthwise of the controlgear console 1, to sandwich the vertical
branchbusbar 16 therebetween for thereby formelectrical connection
therewith.

Thus, when the power distributor 4 is disposed in the
controlgear console 1, the power distributor 4 is simply moved toward
the vertical branch bus bar 16 in the direction in which the common
power grips 7 extend so that the common power grips 7 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
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the vertical branch bus bar 16 in the direction in which the conmon power

grips 7 extend so that the common power grips 7 sandwich or grip

t her ebet ween the vertical branch bus bar 16, whereby the conmon power

grips 7 and the vertical branch bus bar 16 are connected to each other.

Next,, description will be nmade of the internal structure of the power

distributor 4. As can cIearLy be seen in Fig. 23, each of the four branch
one
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is supplied to the functional unit 3 from the vertical branch bus
bar 16.

Further, distributor-side load grip terminal mounts 11
are installed on the power distributor 4 at the positions
corresponding to the functional units 3, respectively, to serve
as the load-side main circuit engaging means. The distributor-side
load grip terminal mount 11 includes four meshing members 11la aligned
in the vertical direction. Each of the four meshing members 1lla
isclippedbytheunit-sidemaincircuit connector 370f 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 1lb
corresponding to the four meshing members, respectively. Connected
to the screw lock members 1lb are wiring conductors which extend
from the equipment/machinery through the mediumof an external cable
terminal mount not shown.

Further providedat thepositions inthe power distributor

4 which correspond to the functional units 3, respectively, are
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unit 3 described hereinafter to thereby forma so-called clip connection
for outputting distributively the electric power led out fromthe
functional unit 3. Further, the distributor-side load grip term nal nount
11 is provided with screw | ock nmenbers 11b corresponding to the four
meshi ng nmenbers, respectively. Connected to the screw |ock nenbers 11b are
W ring conductors which extend fromthe equi pnment /machinery through the
medi um ofiakr EkekehasidakbPatredGiineall ermte flet T s héwk eSPEFEREL L pr-ovideld at

the posidfans. id} the REWE- dif! EbRYLEL cAr¥hi ehcGidespand 2t @stB8mposed
functional units 3, respectively, are 16 distributor-side control circuit

connect 0?5 tD coaggstoirgetyteFaERI oimaatel Wirscr DAL BE - SRE 6PRERY R UI t

connect of 854258 EPPRIS efesBE cE e EPNNEIONSi £t Bidk g4 i eaddt @nd havi ng
convex and concave cross-sections, respectlvel¥h The di stributor-side

control @i¥euif eenpector is adapfed te Wesh With the uRit-side eont¥el

circuit £pppREEtOofoRRe®fot Neo fanaiioOmindtiidnad @ ilke 3ekechei abtyriegnngct ed
thereto for supplying control signals to the functiopal %glt 3 and ouiput

t he cont$OPNEFERAAI R HO T SHEPLEARS GARET3L ShORdhg t§ t8RghARCEi ARt ed
out fromyaicoRt£ el SONSH s et edgntq therditsikr ifhHtel oshdeusodt 3ol
circuit connectors 12 thraough tEF negiun1of Hﬂ? g¢ternal cabl e ternLngl
mount nof SPRWROL Ry 1tk 168 BRE. THET 3 RO R iBISG s i GeCBBRRF teppl v
grip tabso lthefdidte ipoweir-disld icbutebl4citbeidi sénndtters dizdehroadh ghéep
term nal unts %1 nd tpe di triggt0£-side gontro ciﬁcugt connectors 12
nent i oneBePrBYi 8 stea?é aFi2di spBsed - Fh™&"8upSPaRti BPFyS48KR- pl ane as that
of the front panel MdniMuleackpedifg.cab) yhetdies tdiidtutichutsddespaes poupply
supply grip_tabs and._, the distributor-side |l.gad grip. inal. 11
lie in t%EEpr%gﬁ%é3%9g P?#¥P%%%d66§%§§8§%6rgaper ﬁgégﬂﬁkgﬁggd%ﬁﬁ%?ﬁggﬁront
panel 4dgrQOp téembbhérmdwands therd she bBasdridudereeideoltostredi tircuit
connecto disp : h n ad; +p LRg: ..t herefrom
Mot desaprerREes,p PPRBAE O0Eh BolhPBho RRRk <11 PELRUELAGLnL 7, 2

functi onatbahant3anhiychahgcesana appbbiti of tbet heonEonanepahdl 4&1F the

power di sHEEDYE QL 14y, ABhEak: DEr 888 1 Fhd p et NE1pPONRS-i SURBRLY- $bdgngRi n

cireult gggngggg;i gggglgkgg 82grgiggpterminal mounts 11 lie in the
respective slit-like openings or apertures pierced in the front
panel 4d. On the other hénd, the distributor-side control circuit
connectors 12 are disposed on the front panel 4d, protrﬁding
therefrom. '

Next, descriptionwillbedirectedtoarearsidestructure
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 supply
grip) 36 is disposed on the rear surface of the functional unit
3at thepositions corresponding tothedistributor-side power supply
grip tab 10 of the power distributor 4, projecting from the rear
side of the functional unit. Further, the load-side main circuit
connector (unit-side load grip) 37 is mounted at the position
corresponding to the distributor-side load grip terminal mount 11,
protruding from the rear side of the functional unit.

Each of the unit-side power supply grips 36 and the
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
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grip) 36 is disposed on the rear surface of the functional unit 3 at the
positions corresponding to the distributor-side power supply grip tab 10
of the power distributor 4, projecting fromthe rear side of the
functional unit. Further, the load-side main circuit connector (unit-side
|l oad grip) 37 is nounted at the position corresponding to the
distributor-side load grip termnal nount 11, protruding fromthe rear
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the partitioning plate 1b is mounted in such erected disposition
that it covers the narrowplate portion 32a and the side plate 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 1lb4 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 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. By virtue of this arrangement, the unit-side power supply
grips 36, theunit-side load grip 37 and the unit-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
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with a small gap so that the narrow plate portion 32a can nove 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 wth a
predet ermi ned accuracy, being guided by the partitioning plate |b upon

di sposition of the functional unit 3 on the shelf board la. By virtue of
this arrangenent, the unit-side power supply grips 36, the unit-side |oad

grip 37 &R ahe it 2 Tont4 NG HeqiiRAT Cidnit Btd Hhe 3Rt ohal
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the funCtlongngpiéutO;ogl gléggéénguégfyeggférégbgofgrcgﬁgééébgtto 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
anddisconnection therefromuponaddition/exchange of 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
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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 nove the functional unit 3 toward and away fromthe power
distributor 4 for connection thereto and disconnection . there fronluuH?

t 3
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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 the unit-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
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receive the main circuit power supply fromthe vertical branch bus bars
16. Furthernore, 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 fromthe power distributor 4
with the main circuit being broken, there can be realized such test
position state in which the control circuit connector nmpunting fixture 40
nmount i ngi® KB fARCS o ghitthoraghr ebRer Toritedt she3ondividpabl e PR3t i ng

forwar dl yr @f cr&aimed il ys 96 2337 AkeBgethevinil hasel Snav i Rate el gcal
el ectrically disconnected from the distributor-side control circuit
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37 can bES@#t5pBSed with a relatively small occupation space, thus allow ng
the high-density pagkagertiodehsntistaetanitlgondeald zetlc afangerit sgot he
main cirguit. connectors 36 and 37, .it.shoul further be added_that the
individugPrb%%Ee ?e?%?ﬁﬁlghﬁg the l%%h%?ggﬁgpP9§§?dgeﬁﬁf%ag?r%Ei?h%onnector
36 and tbeserofuppey-boad-satle ahrouttrconhecoonedsoand7thaye bef dilsposed in
such alignnent. .that the individual ph term nal s are.posjtioned si by
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relative I i QF al l owi ng a high-density package to be
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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 35aredisposed 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 iilustrated
embodiment of this inventionwhich includesapluralityof functional
unit compartments 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
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circuit connector 37 and the unit-side control circuit connector 39 being
di sposed on the rear wall of the functional unit 3, whereby the

hi gh-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

i nprooved upon assenbling of the functional unit 3. Additionally, the test
position state in which only the control circuit can be qgperated is
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in alignment therewith, while the omer-su plydg? n . circuit. connector
36 and t ABNFBAY-HiTf ifafARIEFFREI Y RBHRGCHGPOF? %n%ﬁ‘r@"paésdﬂa}w circuit

j uxt apostbhaBcsOrkhadt thE 37 in alignment therew1th while the
power-supply-side main circuit connector 36 and the load-side main
ciréuit 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 each constituted by
the switch fuseor thecircuitbreakerareemployedcansatisfactorily
be realized with a high package density. 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
distributor is mounted on the power distribution console which
accommodates therein a plurality of functional units and disposed

betweenthebusbarslaidinternallyofthepowerdistributionconsole
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i ndi vi dual phase termnals thereof are arrayed vertically or horizontally
and wherein the control circuit connector 39 nentioned above is so
arreamged as to be capabl e of being connected to the external circuit such
as the notor control circuit or the like at the position connected to the
mai Q. 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
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functional:.units. t b - di st si i
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di stri butor-side contro?6C|rCU|t connectors connected to the unit-side
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sets CO@P%E% gété rg:%m(}jaiossterd. gytt re_gilsqgr ol\i\lgcr)r_sgfgé %og«reirpsﬁgpbfy grip tabs,
the distributor-side load grip terminal mounts and the
distributor-side control circuit connectors corresponds to the
number of the functional units. By virtue of the arrangements
described above, a plurality of functional units can be contained
or accommodated within the power distribution console with an
enhanced accommodation or storage efficiency while allowing the
functionalunits tobemoved towardandaway fromthepowerdistributor,
making it possible toadditionallyprovide or exchange the functional
units in the power distribution console without need for breaking
the powér supply service through the bus.

Further, the pluralities of the distributor-side power
supply grip tabs, the distributor-side load grip terminal mounts
and the distributor-side control circuit connectors, respectively,
are disposed substantially in flush with one another on a front
panel. Owing to this arrangement, a plurality of functional units
can be accommodated or stored at one stage in juxtaposition and
alignment with one another, whereby the éccommodation efficiency
can further be enhanced.

The power distribution console according to this
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the distributor-side load grip term nal nounts and the distributor-side
control circuit connectors corresponds to the nunber of the functional
units. By virtue of the arrangenents described above, a plurality of
functi.onal units can be contained or accommpdated within the power

di stribution console with an enhanced accommpdation or storage efficiency
whi l'e allowing the functional_units to be noved toward and awa i&
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unit-side control circuit connectors of the functional units for
supplying the control signals to the functional units, wherein
pluralities of the distributor-side grip tabs, thedistributor-side
load grip terminal mounts and the distributor-side control circuit
connectors, respectively, are provided in correspondence to the
number of the functional units. With the arrangement, a plurality
of functional units can be accommodated with enhanced efficiency.
Besides, upon addition/exchange or change of the functional unit,
the functional unit can be placed in position or taken out simply
by moving toward or away from the power distributor, allowing the
functional unit to be added/exchanged or changed without
interrupting the power supply service of the bus.

Further, the guidemeans is provided for guiding forwardly
and rearwardly the functional unit relative to the power distributor.
Thus, the connection between the functional unit and the power -
distributor can be facilitated, whereby efficiency of works as
involved can be enhanced.

Furthermore, thedistributor-sidepower supplygrip tabs,

the distributor-side load grip terminal mounts and the
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di stributor-side control circuit connectors connected to the wunit-side
control circuit connectors of the functional units for supplying the
control signals to the functional units, wherein pluralities of the
distributor-side grip tabs, the distributor-side l|oad grip term nal nounts
and .the distributor-side control circuit connectors, respectively, are
provided in correspondence to the nunber of the functional units, Wth the
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from the bus bars, the plurality of functional units being

accommodated within the controlgear on a multiplicity of stages
withagivennumber of the functional unitsbeingarrayedhorizontally
on each of the stages. The power distributors are provided in
one-to-one correspondence to the given number of the functional
units arrayed on each of the stages. The power distributor includes
the bus engaging means for forming the grip connections with the
bus bars, the branch conductors connected to the bus engaging means
for distributing the electric power correspondingly to the
functional units, respectively, from the bus bars, the
power-supply-side main circuit engaging means connected to the
branch conductors at one side while forming the grip connections
with the power-supply-sidemain circuit connectorsof the functional
units at the other side to supply the electric power to the functional
units, respectively, from the bus bars, the load-side main circuit
engaging means forming the grip connections with the load-side main
circuit connectors of the functional units, respectively, for
outputting distributed electric power to the external from the
functional units, and the distributor-side control circuit

connectors connected to the unit-side control circuit connectors
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fromthe bus bars, the plurality of functional units bei ng acconmobdat ed
within the controlgear on a multiplicity of stages wth a given nunber of
the functional units being arrayed horizontally on each of the stages. The
power (distributors are provided in one-to-one correspondence to the given
numher of the functional units arrayed on each of the stages. The power
distributor includes the bus engaging nmeans for formng the g
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above, a p?ura fun units can bé accomopdated or contai ned
within the controlgaamhm1H®W§mhdd@édﬂlaGGGNWbﬁaﬂubﬁdeﬁh&ﬂeen@@ewhlIe
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connect eén§®y1HE means can be implemented as the dlstrlbutor side load grip
terminal mount forming the grip connection with the unit-side load
grip of the functional unit, being gripped by the unit-side load
grip. Thus, the engaging means of the power distributor is realized
in the form of the planar tab or the terminal mount having the planar
portion, which can ensure the positioning upon engaging or meshing
operation with high reliability and provide appropriate space
allocation advantageously.

Further, the plural sets of the power-supply-side main
circuit engaging means, the load-side main circuit engaging means
and the distributor-side control circuit connectors can be disposed
substantially in flush with one another on a front panel. Owing
to this feature, a plurality of functional units can be accommodated
in juxtaposition and alignment on a single stage, whereby the
accommodation efficiency can further be enhanced.

Furthermore, the controlgear can be composed of the
functional unit compartments each of the substantially box-1like
shape for accommodating therein a plurality of the functional units,

respectively, and the bus chamber provided at the rear side of the
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unit-side power supply grip of the functional unit, being sandw ched by
the unit-side power supply grip, while the load-side main circuit engaging
means' can be inplenmented as the distributor-side |oad grip termnal nount
form ng the grip connection with the unit-side load grip of the functional
unit, being gripped by the unit-side load grip. Thus, the engagi ng neans
of the power distributor is realized .in the form of the tab or the
term nalfhtﬁﬁﬁﬂtorh%l/PﬁgttO@énpﬁlraFﬁ@rntsp%W‘? PERENAAPER L RNE §ﬁ§l§ﬂ§aﬁtfglﬁﬁﬁﬁltqrbnl ng

upon engagivhg @6nﬁ?§h?@gr:ﬂﬂ?%%@dm&d@a&hn@lgﬁef@hhaﬂkikh£ BAds pruvé glein
appropri ate space ocation advantageously. Further, the plural sets of

t he pom«h%eswpy & efer TRH TP T SRR @ US eRGRYE 1§ TrRahist TR PP Y- STRAF Hei

circuit wgaghpgiBBanunidNdohPEr thsht & Bdorhsbde ey f6ikeudich Stingmect or s
can be di sposed substantially in flush with one anot her ﬁ a fro@ anel .

Oni ng B thi SN F A TF NI P ur At YR AL FefR R ONFCURT T SY cdh B A dat ed

in juxt miti&mapr@aﬁtiﬂmmg Oferd &t 919] eh St age, thdes£by tilber can
accomodati on efficiency can urthé be enhanced. Furthernore, the

cont r ol e LIRCHEIRIMPoRed U TS f uncti onal unit conpartnents each of
the substantially m&tlhlelfetorehatpelsf thaﬁcﬁ)m bﬂgvidiéd&ihre eopt uo byédy of

t he funct.i onal i ect ] veI and. t he hanber vi.d d at the
rear si d”éhjonh lh’éﬂu?%sf Grie ][s it EX tfld%%é?? asnac&?pgﬁgﬁhﬁgl e
\t/)ertl cal tigk r@@f&tﬁ@lg@irtdﬂ’e aqmmlt)ig]eamttproﬁcst)a@msiatltﬂg ah@Imrm hirabdus
ars ei.n ower, di stributors, can 0 o r
separ at |‘?|é t}t% Ctncf’hlalun&% ggon%ar?rlz sé%ln Jbﬁé’d %h tclh gp%ée)ach
other. Madheshisharrenpensntaitthéntennasky b M@smaqleofanplr bhﬁdﬂ)@l\ger

addi tionglp téu%t)%' DO PEIDS G ALY, toh%]e%rstsn%tethgﬁgwen number

cor respondl ng | mze her I's invention rovi ded t he
control g@ﬁrth@kﬁl@hﬂtl@t@hemlatqolam@me@ opf thenetirenal Gﬁﬁpgcéeﬁehﬁodﬁ}t%d

W thin ;%Qﬁefoatéf?tgﬁgto?& Be I tapé,;;f;ééa P st agesndi bhs ap gk yeanaupher  of
C oriz

the functional units bein ont a arrayed on each of the stages, the
bus bar sftactienebrimtts SHEPSYABEI eleﬁartﬁep%eérto &P@tPF—BEPé%Y of

provi deds QR 81 9A81 Dyn e Aasd ehkobub hea s V%éﬂ&ﬂ?ﬁl’cheof)otvhe dusetivnedr
units arraéﬁd on the _stages, respecti ve%(yrL gorml ower. distri bgtors bej ng

di sposed'BEtHEER tHe Bifs THIRI LRI EARS 19 9% ip c3hhecl:dh3 With

the bus bars, respectively, the branch conductors connected to the
bus engaging means, respectively, for distributing the electric
power correspondingly to the functional units, respectively, from
the bus bars, the power-supply-side main circuit engaging means
connected to the branch conductors, respectively, at one side while
formingthegripconnectionswiththepower—supply—éidemaincircuit
connectors of the functional units, respectively, at the other side
to thereby supply the electric power to the functional units from
the bus bars, the load-side main circuit engaging means forming
the grip connections with the load-side main circuit connectors
of the functional units, respectively, for outputting the

distributedelectricpower tothe external fromthe functional units,
and the distributor-side control circuit connectors connected to
the unit-side control circuit connectors of the functional units
for supplying control signals to the functional units, respectively,
and wherein a number of sets each composed of the power-supply-side
main circuit engaging means, the load-side main circuit engaging
means and the distributor-side control circuit connector provided

for one power distributor corresponds to the number of the functional
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functional units for supplying electric power to the plurality of

functional units fromthe bus bars, wherein the power distributor includes
t he bus _engagi ng neans for formng grip connections with the bus bars,
respectively, the branch conductors connected to the bus engagi ng neans,
respectively, for distributing the electric power correspondingly to the
functional units, respectively, from the bus_bars, the power-supgl gstl de
mai n ci ré&ul %S argagiar MeansoréSAReREER It BNe hel bl & 3G TducByrgirtue o

respect i med Yar in Qs G st e d fa®ioid) g at BeughilRtgopReeth@nsomh t hurt s
power - suppl y-side main circujit connectors of the functi onglte %mi ts,
r

respect i V& Pe accomBogehed witde higy ehEleb§eVipp BT % & Webhhad o

the funciionalcaiblsSpbsetiohb8 b IRAIS ort BEkEAAG 6 Henp BIY BbUEHGtthe
engagi ng_nmeans form n_gt the grip connections with thg, | pad-sj de I.n
circuit CoMmeERRRs UGt tReGher 8Way it £he eopect fvaFy Prppr without

out put t i f@sd hfoﬂiMéAMfOtWé Edd € APl tth ddieyrexther Bals .f r om thes way
functional units, and the distributor-sjde_control ircu1i:t co%ectors
connect RAEBEIPPECEFRINET dRY cOREPEE RF r Ef t FXBRREREDT 1Bt Et FRM et i onal
units fpscsuppiyéag control signals to the functional units, respectively,
and wherein a nunber sets, each co sed of, the_power-supply-sid nai n
circuit engaging néﬁ‘ng?etch%n’f{)‘gﬁg%?’ae JudidectiFe En%aafbi%r?ggrﬁgéﬁgga%%rt he
di stri bugefdshgef oM rdl y drd tda eemEst aheprfavictednaflonnadner pbaeive to

di stributor corresponds.tqQ the nunber of .the functional 7 Lts.arrayed
on a cor?%%&%%ﬁ&%@l&u%[%é stages. t%yt}%/li%ttjﬁgtore’t gtgr%FgﬁgS%rgﬁ?E 4
descri bethabbwest ropd Lrnatit yarod thengtoweraldistiributoancbe hecbanmbtatetedi t h
hi gh efficiency. Besi the f i gpa ' e itieoned in place
or takenw%){cj g%{?rp?gfbg?'%%% ngftﬁggkf%%ct\?\cf)ﬁg%é%n??g?gweaﬁgg}é%ég\?vay fromthe
power distributor Wutidwetr, rded poote hrseipkilyg stilde paier Suspilf EemIcadd ot he

bus. 1n 0L Waknfidlidi QIEELIRARGE O 50BBABoCLa LI HABELLPIBhePLL s gan be
facilitated. I'n the controlgear, the guide neans can be provided for,
gui di ng Peverrsisp ahdridatabrepynedeed thecthenanitnside A9y 6UPEL vt BelPowver

di stribuberenOMRgct Poh Bl Sufieal URBinkNEERERNARELI BY Bhe LRELiUNEEi PHALr NIt
and the power distributor Cagﬁb(fﬂf@ cilitated with the efficienc
r

f k
as i nvol YREPhY| HELBNEALEE. ¢ “Sifie Power CEEEPHD. SRERI AP TERPE ST

engagi Nngthe power distributor can be implemented as the distributor-side
load grip terminal mount forming the grip connection with the
unit-side load grip of the functional unit, being gripped by the
unit-side load grip. Thus, the engaging means of the power
distributor is realized in the form of the planar tab or the terminal
mount having the planar portion, which can ensure the positioning
upon engaging or meshing operationwithhigh reliability and provide
appropriate space allocation advantageously.

Furthermore, the plural sets of the power-supply-side
main circuit engaging means, the load-side main circuit engaging
means and the distributor-side control circuit connectors of the
power distributor can be disposed substantially in flush with one
another on a front panel. Owing to this feature, a plurality of
functional units can be accommodated in juxtaposition and alignment
on a single stage, whereby the accommodation efficiency can further
be enhanced.

Besides, the controlgear canbe composedof the functional
unit compartments each of the substantially box-like shape for

accommodating therein a plurality of the functional units,
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means of the power distributor can be conposed of the distributor-side
power supply grip tab connected to the unit-side power supply grip of the
functiopal unit, being sandwi ched by the unit-side power supply grinp,
while the | oad-side main circuit engagi ng neans of the power distributor
can.be inplemented as the distributor-side load grip term nal nount
formng the grip connection with the wunit-side |oad grip of the functional
unit, beregpert bpely byrnhdéheyhps-chaebebad ogrided Thukhe e esddsi p§ Mrans
of the payestidhst HhBYtUmdSr tred d 2884 ik tlehe i her M ehete thlcanadi dad Qin t he
term nal nount having the planar portion, which can ensure the positjoning
upon engafithy 6PniESADRE ropeF G WAt HighhPERLALERE (RPSaRET Br otislee1n
appropri gt & pSRaces A4 P08k Ofs adKaNtRA08EUSE o rFYa E het B eng bhtesdbdral 1 5@t S
of the power-supply-side main circuit egggglng means, the | oad-side main

circuit ehgalitegtlorahinke FHEP i €90 sy $ihde PUSNCPEIPET T c Uit driteRt or s

of the ppmeKg&hsht] behoFeCani Bes dhsPRSEss sibgt @ntpadby ¥dimg fadasht wdidn one
anot her on a_?ront panel. OMng to this feature, a plurality of unct i onal
uni ts caftbel bECRHNYRRTREY T wglﬂ%ﬁdsﬁlﬁo%raw nﬁéﬁtC%%e%P%‘?Ciﬂd?%ly
stage, whergbyithegea@accommodati on efficiency can further be enhanced.

Besi des, the control gear can be conposed conposedof the fu unit
conpartnments each of the substantially box-1ike shape for accommodating
therein a plurality of the functional units, 28 respectively, and the bus
chanmber provided at the rear side of the functional unit conpartments and
extending in the vertical direction of the control gear for accomvobdati ng
therein the bus bars, wherein the power distributors can al so serve for
partitioning or separating the functional unit conpartnments and the bus
chanmber. Wth this arrangenent, there arises no necessity of providing
additional partitioning nenbers, whereby the part nunber can
correspondingly be mnimzed. 29 SCOPE OF CLAIMS 1. A power distributor to
be mounted on a control gear which accomodates therein a plurality of
functional units and di sposed between bus bars laid internally of said
control gear and said
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functional units for supplying electric power to said plurality of
functional units fromsaid bus bars, wherein said plurality of functiona
units-are accommobdated within said controlgear at a multiplicity of stages
wi tth a. given nunber of said functional units being arrayed horizontally on
each of said stages, and wherein said power distributor is provided in
one-to-one correspondence to said given nunber of functional units arrayed
on each of said stages, said pov%?o% R Yt BFS bei ng characterized in that
it conprises: bus engaging neans for formng grip connections with said
bus bars, respectively; branch conductors connected to said bus engagi ng

means flor distri bBtRFHEEIEEHIOUSOReEC &5t FespbRdi yI3y CPBLEaT B R bttt i Dhal
units, reRspaEtdylys tiamisakdp busabaf$io PAMRICtSRRIY uside ad M idgedud
engagi ngq means connected, respectively, to sajd branctasconductq?rs at one
si de” whideEWRHiBlE RaTd tohhett Forma W ¥ 1P hoverd STpt SRR mlth 81uit
connect ofignctof orsal dlﬁytfl@tf@f\aéu%;miyﬁag resect iy ghove Bt td hea ot hernisd deet § or
supplying el ectric power to said functional units fromsaid bus bars;

| oad- si & T i erak tWehiRigh gt nd2S 3wt i3S grip connections with

| oad-si de mai n cirgHetreGONBEGHOPI Rk 1S do £f YOGt@BARLlUOKES$s( 3)e
respectively, for outputting distributed electric power.to external from
sai d fuﬁﬁqgﬁﬂﬂé%ﬁﬁ ¥gyin cﬁF@P&FBﬁ@SFFSF eac%HEEbP EFHEYIG cqﬁﬁgi ors
(12) caonngctedyivennitimiséteo £osdtdl fumidicibia ot dssirof saiayddinct i onal
units faqr_ supplyi control. signals.to said functional units,

respecti Jyé)cpré% ath aezﬁf}ﬁb%g %?l%e%sa%%st’:’h %%((rj:rposed of said

power - suppl y- si de whiemedinr said pemgagl gt meansyr saipr ¢ obded ideomat to-30e
circult SROADG, JBANs a0 2Rl & fh sl AL -5k daufoni el GG Lax foARRCt Of
provi de Tor-gne power distri ut or corresponds to e nunber of sal

functi omal eadh sofrsai@dsongascorrespondi ng one of said stages.

said power distributor being characterized in that it
comprises:

busengagingmeansforforminggripconnectionswithsaid
bus bars, respectively;

branch conductors connected to said bus engaging means
for distributing electric power correspondingly to said functional
units, respectively, from said bus bars;

power-supply-sidemaincircuit engagingmeans connected,
respectively, to said branch conductors at one side while forming
grip connections with power-supply-side main circuit connectors
of said functional units, respectively, at the other side for
supplying electric power to said functional units from said bus
bars;

load-side main circuit engaging means forming grip
connections with load-side main circuit connectors of said
functional units (3), respectively, for outputting distributed
electric power to external from said functional units (3); and

distributor-side control circuit connectors (12)
connected tounit-side control circuit connectors of said functional
units for supplying control signals to said functional units,
respectively; and

that a number of sets each composed of said

power-supply-side main circuit engaging means, said load-side main

30



2. A power distributor set forth in claiml1, characterized in that

sai dpower - suppl y-side nmain circuit engagi ng neans includes a
"distributor-side power supply grip tab connected to a unit-side power
supply.grip of said functional unit, being sandwi ched by said unit-side
pbmg{‘supply grip, and that said | oad-side main circuit engaging neans is
i mplemented as a distributor-side |load grip termnal nount formng a grip
connect i GMitth eRgawing Mgansogadgprpdofisay HORLPET F bRl COMMe! BTyt

gri pped oy, rsaiih M Aol ey | aRd Hd Rowker ARVt st rddrieipditls ftag thhd n
claim1l, characterized in that_said plural sets of said power-supply-side
mai n ci remReepdagrig ABAAEICBALJUT gl -3l Ty §FhIGR acFPEEPFpgﬂaéﬁgd@Rgééﬁs
and sai dyfiptddydor-side control circuit connectors are di sposed
substantially in flush with one another on a front panel. 4. A power
distributor set forth in claiml1, characterized in that said control gear

includesy, functional pHit G@BRAELIEBESseackoethaisubstantial Iy box-like
shape for accomodating therein a plurality of said._functional units
respectively, and 5h66§C6ﬁéﬁﬁ§ﬁHﬂ%ﬁ%%éﬂlgpoﬁeFééPpgﬂaéSé?e§§%?C*Eﬁﬁﬁ?onal
uni t conmafddmeiyd snetitth exicAndidig o Aigtyebliteal sdideepbiver sappspigrip tab
control gear fotﬁﬁcconnndatin therein said bus baf%i'a g th?t sa'dlgomer

di stri blRYIMefs §€r@é§1#tdr533j§p89‘é(??nﬂlp%3a¥ FHEng idar%ai]l HRFELEBApaF Hent s
and sai hdiusg chrandei ciad b easdi d ofitiet- s Hde Avwont robgeby @oips isidg a
plurality of functiognal uni.t ccommodated within sai d control gear _at a
nultiplicity of stﬁgég Sﬁﬁgh§8a§fﬁéﬁgﬁﬁﬁﬁgrC&FCEéFdepgﬁggpgnggaggi%5 bei ng
hori zontiap Vemexitxy ad dieachbatosaisddstlages grhpst dxawind lamdunht efowahiyg of a
console o e Bl SQLSLEON % BERT o At POURSe G S14 1 DUEOT S¢ PLOME dBELd D onal

one-to-onégr%%r?espon ence gi ven nunber unctional units arrayed
on sai d wtigedeirsprcipred Yoy sad id powet - sii & r 1 dad o¥simei ng di sposed

bet ween said bus bars and said functional units for supplying electric
power to said plurality of functional units fromsaid bus bars,
characte?i zed i n t Rapowgird ddehari biterr st §erédnphi §48iM Bus engagi ng nmeans
for formng grip ceraeglit@Rs ;Wi NnS@hdt said plural sets of said

power-supply-side main circuit engaging means, said load-side main
circuit engaging means and said distributor-side control circuit
connectors are disposed substantially in flush with one another

on a front panel.

4, A power distributor set forth in claim 1,
characterized in that said controlgear includes
functional unit compartments each of a substantially box-1like shape
for accommodating therein a plurality of said functional units,
respectively, and a bus chamber provided at a rear side of said
functional unit compartments and extending in a vertical direction
of said controlgear for accommodating therein said bus bars, and
that said power distributor also serves for separating
said functional unit compartments and said bus chamber form each

other.

5. A controlgear comprising a plurality of functional units
accommodated within said controlgear at a multiplicity of stages
with a given number of said functional units being horizontally

arrayed on each of said stages, bus bars laid internally of a console
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bus bars, respectively; branch conductors connected to said bus engagi ng
means for distributing electric power correspondingly to said functional
units; respectively, fromsaid bus bars; power-supply-side nmain circuit
engagi ng nmeans connected, respectively, to said branch conductors at one
side While forming grip connections with power-supply-side main circuit
connectors of said functional units, respectively, at the other side for
suppl yi riff Sl2dét FPRtpaREE 2T 02 R4 I RPYE I GHiSTHaIP W TS PrPEAFSS HR e~ tIRe

| oad- si des Bd spSldenitd €NIREH d Oy TR SR & NGE OF et COHHIE G DNS My ed
| oad-side main circuit connectors of said functional units, respectively,
for out it 6Rhg shiaskas -bueerc el bee Y c Sapeavandext BERAFOFF BRis4i 4 FRARET onal

units; ahdk st 5 PUIRISISA B2 8@BEA Al f G d W ia ICONDES FOE S UPPIRAGHES edtOric
unit-side control circujt connectors of said functional units  for

suppl yi RPNt rdIS3T Yt erablsni of rumeetorrdl uritsS TraRprtd RIS PaRY t hat
a nunber of sets eaghrcerReseddoin $¥ad sROWESowaDBE ¥t Bat BRI ForgdF L4 :
engagi ng nmeans, said |load-sjde main _circuit engaging neans and .said .
distributor-side c Htsr?ﬂg%?Jrr&:%i“?anéd?ﬂfeé%ﬁ“lbg&%ilg’e‘ag%‘?c%%ni%% said

di stribub @t 8Or & esposelsct bvéhe; nunber of said functional units arrayed on
a correspondi ng one of _said . stages. 6. A controlgear,set forth in claimb5,
charactef i zed in { REEPGH GEABSRGTF <CPRREFHRA O g0 BiRge PoPHaY dIS Hhd

r ear war df yr sidisd rfitbdtinonal et i c elwain ¥ertrespahdipoigrto dastrilmdioron82 7.

A control gear setsfortpvir C'f}§15 ch rgcteriged in that said
pomer-sdb %§§%iﬂ%:%%f% cF rtui I%ﬁaﬁﬁ?ﬁ% %é%%% of said power distributor
i ncl udes a di stri bpberrsisdpp lyowedesugipl yigeupt eabagdngettaed ¢coneearmd - si de

52¥?r5?3£g%%ké§15%1 f E%ﬂgii%ngghgﬁaé?Hgﬁ£aofgiQ@cﬁlng%%ghﬁgin 5 .ﬁkn%_.
- ply grip, an hat sai oad-si de maln Circult engagi ng
means ofgshup dcopoawetlonstwi buteewes- swupp eyrepi ée meia di stwlibutornetiders oad
grip of said functional units, respectively, at the other side for
supplying electric power to said functional units from said bus
bars;
load-side main circuit engaging means forming grip
connections with load-side main circuit connectors of said
functional units, respectively, foroutputtingdistributedelectric
power to external from said functional units; and
distributor-side control circuit connectors connected
to unit-side control circuit connectors of said functional units
for supplying control signals to said functional units,
respectively; and
that a number of sets each composed of said
power-supply-side main circuit engaging means, said load-side main
circuit engaging means and said distributor-side control circuit
connector provided for one power distributor corresponds to the
number of said functional units arrayed on a corresponding one of

said stages.

0. A controlgear set forth in claim 5,
characterized in that guide means is provided for guiding
forwardly and rearwardly said functional unit relative to said power

distributor.
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term nal nmount formng a grip connection with a unit-side load grip of
said functional unit, being gripped by said unit-side load grip. 8. A
contyol gear set forth in claim5, characterized in that said plural sets of
sai‘d power-supply-side main circuit engagi ng neans, said | oad-side main
cirguit engagi ng neans and said distributor-side control circuit

connectors of said power distributor are disposed substantially in flush
with oné -anot her oft gortsALIBaReretofoRtBoAfr 6LgeRrset forth in claim5,

characterized in thahrhtteefRehSestHanshi @pale¥nblippt PNBakEMNTLS: gt tof a
substantially box-like shape for accommodating therein a plurality of said

p . ng
funct i orfl9afingneansofert 19 BPYE I gHe I IR Uhbinberdps e\ ddd U R TreddSs de
of saidpdirctdaly White camPBhARRESaRE 8XEEDNEF 9dé Nbewderdissly djrigetion
of said controlgear for accommodatjng therein said bus bars, and that said
power di%k Siadt dEngltdengdr yRats dreepaidgheshry fantt ohlar St Power

conpar t iR gk 531 thys chanmber fromeach other. 33
that said load-side main circuit engaging means of said
power distributor is implemented as a distributor-side load grip
terminal mount forming a grip connection with a unit-side load grip

of said functional unit, being gripped by said unit-side load grip.

8. A controlgear set forth in claim 5,

characterized in that said plural sets of said
power-supply-side main circuit engaging means, said load-side main
circuit engaging means and said distributor-side control circuit
connectors of said power distributor are disposed substantially

in flush with one another on a front panel.

9. A controlgear set forth in claim 5,

characterized in that it comprises functional unit
compartments each of a substantially box-like shape for
accommodating therein a plurality of said functional units,
respectively, and a bus chamber provided at a rear side of said
functional unit compartments and extending in a vertical direction
of said controlgear for accommodating therein said bus bars, and

that said power distributor also serves for separating
salid functional unit compartments and said bus chamber from each

other.
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