; fge3etv”s*6° TKC08890 SPECI FI CATI ON CONTROLGEAR TECHNI CAL FI ELD The
present I nvention relates to a controlgear (generally it is call eﬂ) 89?%2&
center) designed for performng start control and protection or t '
operation for electric notors enployed in an electric power plant and
others. Mdire particularly, the invention is concerned with a control gear

whi ch WMWI eferred to as a control console and whi ch acconmopbdat es

t her ei ’m# ﬂlL of functi onaPPERIESCARECRTED BACKGROUND I n the

cont r ol geagydgs! gned for the start control and protection of the electric
notors enpl oyed in the control gear consol e, the funct| mwwmmwmmmarranged
to be withdrawal frontwards so t h&ONFRELEEARt i onal uni t t he

wi t hdrawn position at which a main circuit and a control ci*semid+t are

di sconnected. Furthernore, the functional unit can assune a test position
at which the functional unit hadEGHNACH-t BdEARN frontwards by a

predeterm ned di St%?ﬁeE'@H’%%%Rren't’lohﬂ?eiﬁﬁé@%% KON Lo F ngﬁé{*all% s

|rrp055|bleto change e on/off state of the control circuit at a tes
posi ti oAt rrieﬁtcfaolriv;ﬁff §BB\F€°lp‘F%@’F%ﬁhgieaﬁ+gc§’c?§t §€F-"ep?3€)f%1§”1§rg chateSPatHEPE N

hi gh ef &ingil gR6Yec¥i bR dhithd NVRBL bBratiohStEPM I @l thold R eMpdsythe
in an electric power plant and others. More particularly, the
invention is concerned with a controlgear which may also be referred
to as a control console and which accommodates therein a plurality

of functional units.

RELATED BACKGROUND

In the controlgear designed for the start control and

protectionof theelectricmotors employedin the controlgear console,
the functional unit is arranged to be withdrawal frontwards so that
the functional unit can assume the withdrawn position at which a
main circuit and a control circuit are disconnected. Furthermore,

the functional unit can assume a test positionat which the functional

unit has been withdrawn frontwards by a predetermined distance.

However, in the hitherto known controlgear, it is impossible to
change the on/off state of the control circuit at a test position
mentioned above, providing an obstacle to carry out tests with high
efficiency.

With this invention, it is contemplated to provide the
controlgear which allows only the control circuit of the functional
unit to assume the test position at which the control circuit is
in the closed or on-state and which can thus ensure significantly

enhanced efficiency for works involved in the test.

DISCLOSURE OF THE INVENTION

The controlgear according to this invention includesunit

chambershavingopeningsata front sideofaconsole for accommodating
therein withdrawably frontwards a plurality of functional units
extending depthwise of theconsole inamulti-stage/multi-rowarray,

wherein a main circuit connecting portion for connecting a main
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control gear which allows only the control circuit of the functional unit to
assune the test position at which the control circuit is in the closed or
on-state and which can thus ensure significantly enhanced efficiency for
-works involved in the test. D SCLOSURE OF THE | NVENTI ON The contr ol gear
according to this invention includes unit chanbers having openings at a
front side of a console for acconmodating therein withdrawably frontwards a
pIuraI|FyréﬂlFGHE¥h®ﬁ&PCGﬁpﬁ§lé%t@hHPm?Qﬁ%ﬂ#ﬂﬂ%@aéﬂQHm§Wkﬁ%%Pé0Vhdad
mufti-stagg/ Aabtisi QWA ) uher ehAnBe PRI Mrifd rGiide icRNechiiRg; per hien for
connecting a main 1 circuit of the functional unit to an external main

ci rcui t 3 BapPo¢Rgey st caNPE&Iosi deToFOPREchARE ERanBaEn FRECRARCEPORBP unit

i ncl udegx@cPRbM il il £ cGPRANBGHAY cbREr§PBARELE R I IR &} E6HhEcEOnthe
external main circuit, and a control circuit connector for connecting'the

cont rol tBEr 6APErPd GRTERLEr hal aki PEEpENa el kBH:t ol Téer 6aNtrednfAeEERE L

provi dedoaheth8rifadvidleadfitHdieehunsildeopal nenfind 81 sy akhe ti 15 hepdbt wdi nal
direction relative to_the functional unit. At a test position where the

mai n ci #Euﬂ'Pn@éﬁH@éPéll dRBeEREORORE BF 1 ¥ r Qi The distisn aav@ ifeenAt a

di spl acedsk Ry Wardswiyr &t ReeGalres M fetk dbshasesr bhai: €onnest edrpastti on
at which the main circuit connector_and the_ control circuit connector are

connect EAPRECERE AP RGP dhsPr aGeChl AR R hRY &R B iRt e P iR&H €1 SERRCRRI n
circuit feeRngctSfiné St ssaninecdrectf vbichhehexheimali vaiit eongkicttow hhdt he

control IrCUI nnect or . r enai ni connected t.o xternal cirtcuit n
Che. contREl GEBFOTNELEGRFofCRPFERPE ComRITIHC tRe o T GXESEaRMy MROBwar ds
and reacWacd&toand fthecexaeanalnict reade, The mamntcmmahlunbbnnaytonchsde a

| ock neans in connect ed_pQsi en the f.un tlonal ni t
is at t é588nﬁggt 8 66???? neXterna oek" Q§' forﬁgﬁ&lgf??Fr uict o §

unit tocbheetéstr pewaunongfcomneneedOMDe¢hedep@srha@nplandla pul | - out

driving means for diiMlog.dhe salisol Gld e, Bannestan d RoanBitoM,

direction at the test position , a tension sp
as a dr bei hglgdm*c@b:fy)rfcmwa/ﬁd@ arige r@awawsconmﬁumbmmiﬁ bhee.

pul | - OU‘rh‘é' rf%?ﬂc‘t%nlai hﬁ%tpWa'y Qi 1V n@o@%afﬁ%an@REEE Q§§@§E§Ih9\'tﬁ%

DRAW N Fi gure ersgectl ve view of a control gear accordl ng to th
i nvent i Gﬁnnﬁpééfjep95|1§l§npé’ speltievEuprénopplaupificiFondl thai t:oaeeéﬁﬁﬁdat ed

in the geRiteb@carNnlOBlock means for moving the functional unit to the
test position from the connected position, and a pull-out driving
means for driving the control circuit connector in a pull-out
direction at the test position.
Further, a tension spring may be employed as a driving
source for driving the control circuit connector in the pull-out

direction by the pull-out driving means.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a perspective view of a controlgear according
to this invention.

Figure 2 is a perspective view of a functional unit
accommodated in the controlgear 100,

Figure 3 is a side view showing in section the functional
unit in a state withdrawn from the controlgear to a test position.

Figure 4 is a side view showing in section the controlgear
a state in which the functional unit has been removed therefrom.

Figure 5 is a perspective view showing the controlgear

in a state in which all the functional units have been removed
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Figure 3 is a side view showng in section the functional unit in a state
w thdrawn fromthe controlgear to a test position. Figure 4 is a side view
showing in section the controlgear a state in which the functional unit has
.been renoved therefrom Figure 5 is a perspective view show ng the
controlgear in a state in which all the functional units have been renoved
2. therefrom Figure 6 is a perspective view of a shelf board of the
control dgéwreffigqure 7 is a top plan view of the shelf board. Figure 8 is a

per spective view of; Lhper.| | QLU, | tap '§y§ t
i nner | ever. Figurgl§gr%s@ai%é$ pé§¥gggﬂ§%é&l§® gff?rggéng%%. ?%%Hgﬁﬁl i's
a view showimglgeatsucture of the first latch as viewed in three

di rections. Figureg%éugg a Esrgﬁggégégﬁﬁigyggfog PREODf At B fi Qure 13 is

a view showing a stradcture o latch as viewed in three
directions. FigureFigure 8 perspeerppectivw vied ofi pd Laneh. l1evgure 15 is

a view showi ng a stk r h hj | at i i
di rections. Figure%%gﬁ%g g ?%pgpﬁgg @Fgﬁ/?%gwi??ug?ggﬁﬁﬂsgvgeygﬁé st at es of

the functional uni F19Rrguié i% RsParseeftsawal ViPewodf aafitpbr 1pbeli on taken
along a line XVI - Xyh{,rem Fig.a %‘@ew%h%i?% 8 sthal@ drb Wit ERgst ungtdrpnal

unit is at a connecteéd position. Figure I's a view show ng states of the
i nner | &ferViRned ndt ViiRe dRi*HeCnt- t he connected position of the

functional unit. Firgyneel92i $saasgetsprativiewiely 8rMBj 9ecBAAt LoAchaken
along a line XVI11I-XVII111] _in Fig. 16, showng a state in which the
functional unit isFafUaR dAl d€k_JVPSYi tieming @ structure of the second

latch as viewed in three directions.

Figure 14 is a perspective view of a third latch.

Figure 15 is a view showing a structure of the third latch
as viewed in three directions.

Figure 16 is a top plan view for illustrating various
states of the functional unit.

Figure 17 is a sectional view of a major portion taken
along a line XVII-XVII in Fig. 16, showing a state in which the
functional unit is at a connected position.

Figure 18 is a view showing states of the inner lever
and individual latches at the connected position of the functional
unit.

Figure 19 is a sectional view of a major portion taken
along a line XVIIII-XVIIII in Fig. 16, showing a state in which
the functional unit is at an unlocked position.

Figure 20 is a view showing states of the inner lever
and the individual latches at the unlockedposition of the functional
unit.

Figure 21 is a sectional view of a major portion taken
alongalineXXI-XXIinFig. 16, showingastateatwhichthe functional
unit is at a test position.

Figure 22 is a view showing states of the inner lever
and the individual latches at the test position of the functional
unit.

Figure 23 is a sectional view of a major portion taken
along a line XXIII-XXIII in Fig. 16, showing the state at which
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Figure 20 is a view showi ng states of the inner |ever and the individual

| at ches at the unl ocked position of the functional unit. Figure 21 is a
sectional view of a major portion taken along a line XXI-XXI in Fig. 16,
showi ng a state at which the functional unit is at a test position. Figure
22 is a view showing states of the inner |ever and the individual |atches
at the test position of the functional unit. Figure 23 is a sectional view
of a ngjlgre p&m%xpm@ketmnatoh@ at | ¢ el bbdrawadd 1ps¢nt Fmy. pasl t 5howi ng t he

state at which 3 glile Lungtionali d4hishols ndl +Be WULWRIVHANSAREFOever
position. Figure 24 i's a view show ng the states of the inner [ever and the
i ndi vi duaitd | Bte hesd By idwel wi 2 helranad ¥ | Feryi ordpoda t{ o oft ide damctional

unit. Bﬁ§g.gggi¥%ﬁ§§§ YENG OQUT THE | NVENTI ON Enbodiment 1 Figure 1 is a
perspective view of the control gear according to this invention.

Accommpdat ed within the control gear 100 inplenented in the formof a

substantial |y rect agggh aioBeX- bk ec SRRPENG! GuR PRI AlvEyr £ f uncti ona

units 1 disposed r ertical and
hor i zontEeReRE ochs. In the case of the control gear 100 according to the

instant embodi ment pefyutrhe i SRRty fdnsEitaRotidig ek rid & sk ghesed
in each of the horizontal rows with ten s%gﬁes of the functional units

bei ng prievi dets | hrYeRt VRt i dcamastatiesh W - {1 GoRtEP OGRSt ildPal unit 1

in tot alti_xafsﬂez@@ﬁ@émmh ﬂ@tﬁl@e\/\?@ﬂh{bf h@|§1@5&t&h’g§@{l%—0€ecﬂ;&@gﬁﬁﬁ Bﬁxal;bke
perspective vi ew sno n a un Lonal , uni adapt e NO) e CCO aled, I n
t he cont?rb?%%a?rrel(f’opwﬁ*ﬁglflﬁﬂcf" oﬁlé’ilc%‘?lﬂafi ERS L é‘ﬂrﬁﬁf’éagi ﬁegg?ariy in
subst antd aj#t yd ieet-angtd arrpar dld ehepvpedishapeneal boghtettan dhwedit@ed i on

dept hwi th I 00. The f ti | ([t .1 h it. b 2
Form g herPrar T Srae TnF S BT o &40 oH NEHES FBE(Ag dre orbod mee
par al | el @pited. inffen fiomgt ifomal funictidnbasunvatsolsmevices seounhedathes®i n
for contyol hing externalo, aaulpaepLLMeChiery: e dubeRloRhde o LN g

controlge%ﬁ,h? ere are provi mai h CiTcuit connector and-a” con
circuit pormededrindopmaettiedltdi ndvd liom.er Al sdenticésrty Mbogtéedned trvet

functi ongls i e dy aly @ 100 SUdectNer@0lni 8nd OBALRU @LING fipnd e for

turning on/o reaker device Insta as on I nner devi ces.

Further, a mani pul &ligHgel @vicr a7P¢BsRRYVE TR lsel oy hed mafilparienad waidl e,

ext endi ngydpead Wy de §EOPhbgatbact] eRal céit to1 BESEMIRL.I OfhkNrWed @ dnLf

this lever wil| he made |l ater on. Figure 3 is a side view showng in

secti on WhEt ks tigrsmented 1n a substantially rectangular parallelepiped
shape elongated in the direction depthwise of the controlgear 100.
The functiocnal unit 1 has a unit base 2 forming one lateral side
and a bottom side of the rectangular parallelepiped. The functional
unit 1 has various devices mounted therein for controlling external
equipment/machinery. At a rear side of the controlgear, there are
provided a main circuit connector 3 and a control circuit connector
4 connected to the internal devices. Mounted on the functional unit
1 at a front side thereof is amanipulating handle for turning on/off
a breaker device installed as one of the inner devices. Further,
a manipulating lever 7 is provided below the manipulating handle,
extending frontwards from the functional unit. Description in
detail of this lever will be made later on.

Figure 3 is a side view showing in section the functional
unit 1 in the state withdrawn from the controlgear 100 to a test
position. The control circuit connector 4 is fixedly secured to
a control circuit connector mounting fixture 5. The control circuit

connector mounting fixture 5 is provided at a rear portion of the
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unit 1 in the state withdrawn fromthe controlgear 100 to a test position.
The control circuit connector 4 is fixedly secured to a control circuit
connector nounting fixture 5. The control circuit connector nounting
fixture 5 is provided at a rear portion of the 4 functional unit 1 so as
to be novable reciprocatively relative to the unit base 2 in the direction
dept hwi se of the functional unit 1, i . a . , in the direction_in which the
functi onfnghienaliwnik th@cads BAS MxBrakle regisrres tiordy, rehativat kol
Circuit cQaNgetomnJaunt iRgheXGUFE-PibS JBINELON 1 heURihcPasga? Qi be
movabl e i n the [ongitudinal direction of the functional unit 1. A tension
spring 6lis spanhedhsedheenting idonbieh tdia Eunet tonabetngt hdenvi HedFawk ure
5 and thgnynihscRagq .2 1ABe nbeN/i Y, SPRe BONBrYT gas K8t dd il d bt ASuseNt 4 Ol
circuit connector nDuntlgg fixture 5 frontwards of the functional unit” 1.

In the t&ixtpssidtivROYRBAA O pibasae tohe ReVableddi the banettedinal s

connect edit-0-Ri6ANS@! ensi dgrent #ALCI gyttt gonnectorl 4, i.e., the control
circuit connector nounted on the console of the contro] gear.

The . ,
consol e-si de cont r 8t LBPEEARSRIGAITRE ticr SRANREd bsifmecetin € ¢ oRt &t et hapit

circuit sysRedsod MU PP % Ohr&isrend therurtitebhbke .t r oHgh e Gkl gpf‘_@ﬁg
shown. An inner |ever 8 Rf ggﬁelon ated plate-li ke shape is provided
under neaP HEIRS GSist lggasly € écql}‘r‘?fé’rl FaVEF1E TR MERURSHRE FiFhutde

| ongi t udpngtokltwe£ed$ P rkatiMet i onkhainin t1 basg Zhe Hest poehtheveshSwh s

coupl ed at %,froHt gﬂd Eor%io& to the nanigulgtin% | ever 7._@ first latch
9. a secoRdfitdtch’ 16NEnHOREFRLr GLFEEEH $REFETRbuRt 8 OANERECEHi tObRAse 2

erect i ngcopval dryidadomvalll yitcuitheoraeticealldi f ect) @he che fainet + onat

it 1 of th L bed_above i s_di d hel f..boar d
(partiti BRPRECBP G By PSed ShhEPEoRORaraBar 1000 Ergbre aere. a Bide i ew

showi ng tonseterendelwndantlrol gaart conhhetgtrdtiel $ nomheched te drueet ¢ omal
ton . ; e g : howi h
uni t 3582?8%89?{2&?"& Qeﬁ@%?”&%ﬁ% ::#:dt eta Qeﬂ?é’eflt é’etr.\é'ug‘ﬁ 3 Q%P%et €

controlg he state in unctronal units 1 have en
renoved nherehpem The control gear 100 is partitioned by the shelf boards

(partitioning plate ]i]%d'(ﬁkt q & LBrj‘FJﬂ h ,%fldmjatt@mecreslfi@%ngb 2y i s

arrayed in the vertica rection, The unit chanber 12 forned ove a given
one shel PrBBafgdnderieaiméhepari f thasifed i ntlee AR cbaPaFtheft Broyide

chanber spByaBegnsnothtoupngoRRal haABNEE PecBh8heseclatheef HHCthONGhi tMbhsd 1S
inserted into each of the substantially rectangular 5 aral | el epi ped
chanmber s2eachP@ ot 1 ettt WL t 9 Je'S'(t%?RP]o%%tEhW asegrqi?tblﬁréj GP‘?%tlePIbé%%d&ﬂi ve

view of mhaiphebtihgandvéz of the control gear 100. Figure 7 is a top plan

view of the shelf bhoard 12. In. the caontraql gear according to.the.insta
enbodi nent of the ?ﬁ%rﬁﬁﬁb%?thur’f%ﬁ%??%ﬁgﬁa'ﬁ$%281a%?gié$§ﬁggé8ch fit
j uxt aposateomouontedeoshébt vhithbashekf ebeatdng2upWardhysarddpovabpyets of

rect angu Lt hivwhi.ch the [atches of the functional unit 1 engage
are forn%ggiggkﬁgcs epﬁ%ggggahiz. More specifically, there are pierced in

the shelf board a fihstfunsdtizngd dnikol eod Zhanisttirugtivgle deectiibsd hbevd 9
or the S%Q{}%rﬂ bt sBRIZIR AN d e SRGONGL pestanasl AT tiokend 21 Y4
whi ch the thi ' at ch 11 engages.
100.
Figure 4 is a side view showing in section the controlgear
in the state inwhich the functional unit has been removed therefrom.
Figure 5 is a perspective view showing the controlgear 100 in the
state inwhichall the functional units 1 have been removed therefrom.
The controlgear 100 is partitioned by the shelf boards (partitioning
plate) 12 into a plurality of unit chambers formed and arrayed in
the vertical direction. The unit chamber 12 formed above a given
one shelf board 12 is further partitioned into four compartments
or chambers by means of four compartmenting plates. The functional

unit 1 is inserted into each of the substantially rectangular
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Figure 8 is a perspective view of the inner lever 8 . Figure 9 is a top

pl an view of the inner lever 8 The inner lever 8 is fornmed in a
substantially elongated flat plate-like shape and pierced with slits with
which the latches of the functional unit 1 engage. Modre specifically, there
are pierced in a front portion of the inner lever 8 a first slit 8a with
which the first latch 9 or the second latch 10 are destined to engage,

whi | e pikztedl ¢ eripedr charbeon ereh seeofeirmed tas 8ho v trewhi a¢ptiel sdi rd
latch 110 s destingd ig..epgage, gt:f}%ueet%e' GYEL Jr It OREIAL KBLyacpANSet ed

to the rranrpulatrnglever t hr R the nedi um of a round ormed in
a front dnel geavtiricdiwestr LAE . nFﬂe;‘uﬁQeGelS FFtgnrrel A0 viiewao pérhepebel febaamiv of
the firsi{,| at l-lu t e _of e
first | atoh 9 aohs: Sl BLornr bl B SokEhb by e p o8 il e e
of a bodinviembeenf oford Bindeimdialg vaifisatl plat @1spoasdtmrfawetzap051tlon
substantdal e GRESE GEOBRe SERL] £, 008 & shaly ReNY Al £Xtgndiiag o Brough

t he body | aw portton and an engagi ng portion are formed at

both | ol e aFSeg ke groL6e Wbty Weiber Chanks GHres Her o1 hay PORTE o WLt
adapted t@nRaqkidrd rfto‘}n{enflfl'trt% SEQQEM@EZho'b@oﬂ@%g@&ﬁf'ﬂ%aﬁh‘?l fripoard 12

whi l e the engagi ng portion Is adapted to engage W first slit 8a.
The firs?re REFreed slrfl%lsthes}efc@roéédté fhEstinrechasgudanthohe bor twiikend

of the skiafén ROkt £ ORs BNG PP @He%@bd&@bt&ﬂqcp@ﬁ¥a§8§%{d €88 JEWShd N
the vertical direction relative to the unit base t he claw portion

9a can bECPrIfELteE Bt Gat 8Py FRnt R HER bbRe OB SR f ERlec L} HRNGAFES base 2

and retracted in a@@WL@gﬁdﬁp\&fﬂﬂv@&h@ﬁoﬂﬂh@&m‘?@iBQn Bgufd the
body nenper_relative to the unit base 2 Furthgr @Péo ressjon corl
st

spring (fotS shavith X0 St &F ithe Henedmhedsde Rekene i hekabbnal
head pr oﬁcbﬂeedd ah at:hrebe’o@n’oialh¢e$bafgbtedrﬂlja(rrprﬁté-hlellie ERbpkaineip Lo t he

body rrerrber er.eo the cl.a can antI ed to
proj ect Sty '1 Wﬁ&gnwgl e'f]?%r]t arq % ﬁ%ﬁpﬁ&% §prL ?1‘8 A% gure
12 is a Ip@rsrsevetcrl\feqarléw,othehe a&@cpnelrd:adam a(]froﬁltgpoetienrcsf dheiiamer
illustra t t L0t S C vi,e i hr e

directi o%és{?gﬁ'hde%sje?%g:%g Fi?chéaidhreth %?n%{&ﬁeih%ﬁ% Pl}l%t leas drhu\gt?grreg}sl%bgﬁceo?l ally
simlar tatehall oire estinad |tat ehgeger whawepbieroadlba andean rogaigimg
portion 100 &Pt s r@SRAGH Weli¥n *hePehRrhaigteah §1 des @fst figedady
menber, wherein the claw portion 10a is adapted to be fit Into the first
rect angutRFadRl e T WIa% t9ielefyddi RPFarttiven Y1 gionine ci@shttad the engage

with thenfhishlstitg8Bevdier ¢hawugsr Eh@ﬁn@@l@rﬁ dhe frotusld hatehs8 fsrdey ned
in an arcuate_sha a corner on one, side contrast, the claw portion

10a of the %&6%&%? hp‘iﬁtt%nr% e JrIPf‘?lhei%Y%{rate shape at both cor ner
portions thereof. TFHgusecdndilsabchetBpestiivrediygwsecuried forsbhelanth dpase 2

at the bgttom end of the sha ds orted such, t hat _t bo
menber cg% rmvglnji X Re 'VErt I i%\\lgﬁr?{e&?aﬂ’ C\Félrte © ghﬁnftrﬁgg]eafch}/
Thus, the¢ aﬂazwep@rdt iionthDeae cdir qurtojaect . ot]"tmafdrytflraimh tte ilsotbmposedfate of
the unit e i grﬂegy' of the
body menber (?%I %%ftéé %duﬁt/?g%gse .é %ﬁ}ﬁagg%md%%gﬁécm? spring
not showsubstamspabky ¢nlike crogmessHd et atnel betheéh mohekay ot erbiauy
provi ded t ftap t body
Tember  her 2ot CRerony TRa el an por o o T e A e g a o By oo
out war dl 9bf<'r1¥)€r3n f%@ne@t@tanb@t;hf h@*@ewl t$1?ed‘€r$1| ef e odindegmirgve, affierein of
the conprrs<iio 9elrltl%rtr99gts EHQF'E@dl’éo 153 §1Eef1§tf@%'1'evfl¥‘s€v\f@ét$ﬁ@ d;h]l
latch 11. Figure 15 is a viewillustrating the structure of the thir at ch
11 as viaokd l%atqate*eher %etfob@arq‘hb%wwe|%rterer191aqusn%dh%@e@n ofb al pody

menber f 9paBdeBY oaH JWwathltdfe ﬁ@é@ﬁ@t%% torhave ra tSubsdiblisat e di y | ke
cross-section and a shaft portion. A pair of claw portions 1la are forned

at both Faferad %‘Pcfé%e MnltthQaESd? Henthd Patereiend REé Ehavsipdftirmstion is
adapt ed &ﬂdb@%}bérté@ Ostﬁm eeo@rwler %u@na@be@rhebﬁsméae ik especd Meldhl of
the shelf board 12. The 7 third latch 11 is fixedly secured to the unit
base 2 atiFTRELHOR tioht &tV ot rtélesﬁaflt BeFei on aTﬁ’dFssu%BSr ELaWsheht 1Mat93 he

body rrenb@ft waprogeeted dhewyedly calomdthedd b ehathve &9 thhreutittohase 2.
Thus, ar\ﬁigd aw ortlons lla can pr%{qﬁect out rdI fro the bottom
f

surface eﬁﬁiatc G50 2 HRaRaE Wk ngPt ﬁ@ HOURA oV
notion of the body menber relative to the unit base 2 Further a
conpression coil spring not shown is di%posed in the corrpressed state

bet ween a hexagonal head provided at the top of the shaft portion of the
third latch 11 and the body nenber thereof, whereby the claw portions 1lla
are constantly urged to prol ect outwardly fromthe bottom surface of the

Y o o o



8 Figure 19 is a sectional view of a major portion taken along a line
XVITIT-XVITTL in Fig. 16, showing the state in which the functional unit 1
is at the unl ocked position. Figure 20 is a view showi ng the states and
-postures of the inner lever 8 and the latches 9, 10 and 11 at the unl ocked
position of the functional unit. Wen the mani pulating lever 7 is revolved
count ercl ockwi se fromthe connected position nentioned previously as viewed
t oward t@étbbémimerm@r rebatine tioHee uhébbrse 4.5 Foveterear veirelse s swe@t eby
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Furthernore, the tension spring can be enployed as the driving source for
driving the control circuit connector in the pull-out direction by the

pull -out driving nmeans. Oning to this feature, the control circuit
connector pull-out operation can be effected by the driving source conposed
of the tension spring without fail, whereby reliability of the apparatus
can be enhanced. 13 SCOPE OF CLAINB 1. A controlgear including unit
chanbers havi ng opdiidvgs at® asfpopectierabiviewmisel rafjor petbhnbdad ke

therein y¢hgravah|y Wﬁ&twﬁ%ﬁ Rhupali tye Ofsﬁ&mq{d Rl s¥RkES i gxhendi ng
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circuit._2. A controlgear, set.forth.in im1l har cterjzed |n that sai d
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along a line XXI-XXI in Fig. 16, showing the state at which the
functionalunit 1l is at the testposition. Figure22 isaviewshowing
the states and postures of the inner lever 8 and the latches 9,
10 and 11 at the test position of the functional unit 1. 1In Figs.
21 and 22, the functional unit 1 is in the state moved frontwards
from the unlocked state shown in Figs. 19 and 20. More specifically,
the functional unit lies at the test position at which the functional
unit 1 has been displaced frontwards till the second latch 10 is
fit into the first rectangular hole 12a of the shelf board 12. At
this test position, the main circuit connector 3 is in the state
disconnected or separated from the console-side main circuit
connector 13. However, the control circuit connector mounting
fixture 5 remains fixed to the shelf board 12 by means of the latch
11, whereby the connection state between the control circuit
connector 4 and the console-side control circuit connector 14 is
maintained. In this state, the tension spring 6 mounted between
the unit base 2 and the control circuit connector mounting fixture
5 is extended by a proportion corresponding to the displacement
of the functional unit 1.

Figure 23 is a sectional view of a major portion taken
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14 3. A controlgear set forth in claim?2, characterized in that a tension
spring is enployed as a driving source for driving said control circuit
connector in the pull-out direction by said pull-out driving neans. 15
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inner lever 8 is moved frontwards, whereby the latch 11 is pushed
upwardly, resulting in that the control circuit connector mounting
fixture 5 isunlocked from the shelf board 12 with the control circuit
connector mounting fixture 5 resuming the position adjacent to the
unit base 2 under the efforts of the tension spring 6, and thus
the control circuit connector 4 and the console-side control circuit
connector 14 are separated from each other. Further, the latch 10
is pushed upwardly as the inner lever 8 is moved frontwards, and
thus the functionalunitl assumes the statecapableocfbeingwithdrawn
or pulled out.

As is apparent from the foregoing, in the controlgear
according to the instant embodiment of the invention, four states,
i.e., the connected state, the lock-released state, the test state
and the pulled-out state can, respectively, be established by
shifting the manipulating lever 7 counterclockwise and clockwise.
Besides, the test position which allows the operation of the control
circuit to be validated can be realized even in the main-circuit
broken state. Thus, the efficiency of work involved in the test
can be enhanced because it is unnecessary to supply the electric
power from the exterior for the test, to an advantageous effect.

As is apparent from the foregoing description, in the
controlgear according to the illustrated embodiment of this
inventionwhich includesapluralityofunit chambershavingopenings
formed at the front side for mounting therein withdrawably the units
1 and the main circuit connecting portions for connecting the main
circuits of the functional units 1 to the main circuit constituted
by the bus circuit by means of the main circuit connectors 3 provided
at the rear side of the unit chambers, the control circuit connector
4 is provided for the functional unit 1 for connecting the control
circuit thereof to the external circuit such as the motor control

circuit or the like, wherein the control circuit connector 4 provided
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at the rear side of the functional unit 1 can be displaced forwardly

and rearwards relative to the functional unit 1 so as to be capable
of being connected to the above-mentioned external circuit such
as the motor control circuit or the like. The control circuit
connector 4 is held movably in the forward and rearward directions
and is provided with the lock means composed of the latches 9 and
11 for sustaining the connected position when the functional unit
1 is at the connected position, the unlock means composed of the
manipulating lever 7 and the inner lever 8 for moving the unit to
the test position from the connected position, and the pull-out
driving means including the tension spring ¢ as a driving source
fordriving the control circuit connector 4 in thepull-out direction
at the test position. Thus, operation for pulling out the control
circuit connector 4 can properly and positively be effectuated by
the driving source composed of the tension spring 6. By virtue of
this feature, there can be realized the controlgear which allows
the efficiency of works involved in the test to be signhificantly
enhanced.

To say in another way, the controlgear according to this
invention which is equippedwith the main circuit connecting portion
for connecting the main circuits of the units to the external main
circuit at the rear side of the plurality of unit chambers having
respective openings at the front side for mounting therein
withdrawably the units is provided with the control circuit
connectors for connecting the control circuits of the units to the
external circuits, wherein the control circuit connector provided
at the rear side of the unit is made movable in the longitudinal
direction relative to the unit so that the control circuit can be
connectedto the external circuitmentionedabove at the testposition
of the unit. Owing to this arrangement, work efficiency for the
test can significantly be enhanced.

Furthermore, because the control circuit connector is
held movably on and along the unit base in the longitudinal direction
and is provided with the lock means for sustaining the unit at the
connected position when the unit is at the connected position, the
unlockmeans for enabling theunit tomove from the connected position

to the test position, and the pull-out driving means for driving

11

()-M



10" of <s10% 0&' () - gH WU3~_=! 93( @10%&ZZ& ()-! &SS#H10%ZZ& ()- ! &SSH10%ZZ& () -

I " &SSH10%ZZ&' () - ! &SSH10%ZZ&' ()- ! &SS#H10%ZZ& ()- /3$& ()wXmB7! 10Z 10Z 10z

=s10%Z& ()-!L9@10%ZZ& ()-g! 90@10%ZZ& ()-!90@10%ZZ& ()-! 93( @10%Z& () -

)d -dBWVMB7! 10Z! &sT#10% " & () - Y&sf#10%&' () -

% S10% & ()-&f #10%W & ()-@F f10% & ()-9g 10% & ()-w 11 1I>#Hu) @

10Z9S#109%&' ()- 10" 10" 10" .

=10% & (Fhe6SHnoge & ¢ir@ib6Stoaectyr! ashilongtgabpvespnoghe ' BaDt EAWLG+@

10=s10%&5¢ )= Lz @FLOYR ()= : : _ :

oag 1036 17t g HiboaP L PG (FOTRESETBoR ) TR E R EAE T 10

=s10% & pYobecgl ¢ 1ok t&eClasl.” &THL690 IR K Baf Be0ve &L (e b tAfHIOBRY ) g6ar
which allows the efficiency of work involved in the test to be
significantly enhanced.

Besides, because the tension spring is employed as the
driving source for driving the control circuit connector in the
pull-out direction by the pull-out driving means, operation for
driving the control circuit connector can properly and positively
be performed by means of the driving source composed of the tension
spring, and thus there can be obtained the controlgear which enjoys

highly enhanced work efficiency for the test operation.

INDUSTRIAL APPLICABILITY

This invention has provided the controlgear which

includes the unit chambers having openings at the front side of
the console for accommodating therein withdrawably frontwards a
plurality of functional units extending depthwise of the console
in the multi-stage/multi-row array, wherein the main circuit
connecting portion for connecting themain circuit of the functional
unit to the external main circuit is provided at the rear side of
the unit chamber. The functional unit includes the main circuit
connector forconnectingthemaincircuit totheexternalmaincircuit,
and the control circuit connector for connecting the control circuit
to the external circuit, wherein the control circuit connector
provided at the rear side of the functional unit is movable in
longitudinal direction relative to the functional unit, and wherein
at the test positionwhere themain circuit connector and the control
circuit connector have been displaced frontwards by the
predetermined distance from the connected position at which the
main circuit connector and the control circuit connector are
connected to the external main circuit and the external circuit,
the main circuit connector is disconnected from the external main
circuit with the control circuit connector remaining connected to
the external circuit. Byvirtue of the arrangement described above,
efficiency of works involved in tests performed at the test position

can be enhanced.
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In the controlgear described above, the control circuit
connector canbeheldmovably forwards and rearwards on the functional
unit base, and the functional unit can include a lock means for
sustaining the connected position when the functional unit is at
the connected position, an unlock means for moving the functional
unit to the test position from the connected position, and a pull-out
drivingmeans for driving the control circuit connector in apull-out
direction at the test position. With this arrangement, the pull-out
operation of the control circuit connector can properly be carried
out, whereby efficiency of the work involved in the test can further
be enhanced.

Furthermore, the tension spring can be employed as the
driving source for driving the control circuit connector in the
pull-out direction by the pull-out driving means. Owing to this
feature, the control circuit connector pull-out operation can be
effectedby thedriving source composedof the tension spring without

fail, whereby reliability of the apparatus can be enhanced.
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1. A controlgear including unit chambers having openings
at a front side of a console for accommodating therein withdrawably
frontwards a plurality of functional units extending depthwise of
the console inamulti-stage/multi-rowarray, wherein amain circuit
connecting portion for connecting a main circuit of said functional
unit to an external main circuit is provided at a rear side of said
unit chamber,
characterized in that said functional unit comprises:
a main circuit connector for connecting the main circuit
to the external main circuit; and
a control circuit connector for connecting the control
circuit to an external circuit;
that said control circuit connector provided at the rear
of said functional unit ismovable in longitudinal directionrelative
to said functional unit, and
that at a test position where saidmain circuit connector
and said control circuit connector have been displaced frontwards
by a predetermined distance from a connected position at which said
main circuit connector and said control circuit connector are
connected to said external main circuit and said external circuit,
said main circuit connector is disconnected from said external main
circuit with said control circuit connector remaining connected

to said external circuit.

2. A controlgear set forth in claim 1,

characterized in that said control circuit connector is
held movably forwards and rearwards on a functional unit base, and

that said functional unit comprises lock means for
sustaining the connected position when said functional unit is at
the connected position;

unlock means for moving said functional unit to said test
position from said connected position; and

pull-out driving means for driving said control circuit

connector in a pull-out direction at said test position.
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pull-out direction by said pull-out driving means.
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