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Lowvol tage swi tchgear assenbly having a | ocking apparatus for a
W t hdrawabl e part The invention relates to a | owvoltage sw tchgear

assenbly hayjg g pe7odl7 owi ng features: - a withdrawapee/paob/dei4ebol ding
devices for swtching, control and protection, 10 - an enclosure for the

‘Wi t hdrawabl e part as a nmount for a main switch and for iso L cts,
with an operating elenment for the main switch being arrangﬁﬁ]]“mﬂwmﬂl@wmb

control pandleS5dRHET sol ating contacts being arranged on 15
‘of the enclosure, - guide parts, which are arranged in a fixed'P&81tion in

a rack in the sw t.chgear ass for I th i £ hdr awab to a

di sconnect eg‘,o"‘f_evsqlctaa%tf op%‘?ua ?ﬁ X‘%’(")si talgogr% gg - g?%%gstaaonehﬁgg%[l%g

appar at us f apmeEimindarhe wiitthficawsile want agai nst irregul ar operation. A
| owvol t gge switchgear assenbly of this type has been disclosed, for

exanple, "in DE 32 43 060 Al 25 (= EP 0 109 555 Bl). This docunent is based
on the assurfité orinvenrtian i sredes f ok neAual OVo¥RLERIR0 BE1HFBIRAEd in

addi tion to Jdie %é\ﬂﬂ@[aén@ HA iR Eesidy@y: A solution is then
described in V\:hiChy;. prof i i i

ofiled rail which _is arranged on_the conpartnment
base 30 is used for HHFITYYANES wi PRIFandtiFe ﬁ'é’r%t%é}ﬂj APV ORki ngoFt in the
stated positions dwitdHietpctdatml arddheiiast iappar atus for the main
switch. . This leads to ndl i ng-whi iS..ver ni a r the
user, bd requir ey’ r%?cgf?%% Vi E%ﬁpfg?lgatévé%%%ﬁ%%%\é%t ?%ryﬁa%ié I\?:Sél\%\léoi nt may
have consi der abl efdmpormai eswiheeh saifl efort bseohetsnadrenbacthat wit

manuf acturers w tl}y Wisdeh¥ +dihff e6i ddefBNUWACt UHENGABANSWRa:h p¥DLG2/ 087037
PCT/ DEO2/ 01145 - Ah 2 El"manu?iag’t ure i%lenti cal and equally reliable S\%i t chgear

assenbl i es. The iaR&gesh i9Nai Red BEORE | 0FPREFPAge PARGIchg@dt 5thSsenbiy

formwhich is par{dSid@idy sohtabts REnghi Srivdgpaseoand i&at nwhiis

cont ext based on s p%réeate operation of a position lock and of a main switch
t

that islPocated IHARSHER e part.

- guide parts, which are arranged in a fixed
position in a rack in the switchgear assembly, for
moving the withdrawable part to a disconnected,
test and operating position,

20 - at least one locking apparatus for securing the

withdrawable part against irregular operation.

A low-voltage switchgear assembly of this type has been
disclosed, for example, in DE 32 43 060 Al
25 (= EP 0 109 555 Bl). This document is based on the
assumption that it is known for manual locking to be
provided in addition to the drive apparatus for a main
switch. A solution is then described in which a
profiled rail which is arranged on the compartment base
30 is used for guiding the withdrawable part and for
locking it in the stated positions by interaction with
the drive apparatus for the main switch. This leads to
handling which is very convenient and safe for the
user, but requires relatively complicated components.
35 This viewpoint may have considerable importance when

subject to the condition that manufacturers with widely
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*G00002*

differing manufacturing means can




10.The invention achieves this object in that - a | ocking bar which extends
transversely wth respect to the direction of novenent and essentially over
the entire width of the enclosure, is arranged in the enclosure such that
15 it can pjMo knear novenent |inkage is provi V4 t he
I-ocki ng barw¥rgﬁ{ga?g§? posi tion, which bl ocks the\Mégﬁkéggﬁﬂqg%g?t, to an
‘operating position which allows noverert ,- 20 - an actuating elenent is
arranged on the front control panel of the w thdrawable part, for operation
of the |inemanpfactene |idékdygesalandnd tdmiahilivderpaieblhavewidt dweaasur which
interacts “%EQeEBEiE$9ki”9 bar. 25 This enbodi nent not only allows

w t hdrawabl e parts of any desired wdth to be | ocked securely in position
but also allows all the other required |locks, as will be explained | ater.
These coul drhe agdaeenwidhouls aryimey 0k t30aConPhexbdl YadeCasier ditfeaxt ent  of

t he | ' b he w.di f. the with bl t_all ddi ti
asconbl 1 b6 POESTBLK) i Ho T 180 BT SR Mo et pOPRLe FRbe, AP

principle, wurbdsawashé, paid s iof dififser enhtekdt hbaaadbeorequigyzachtud t h t he
same | ockin i es Yy, n he _|.ock]j ar_,in each
case differgpggaﬁgﬁgnggs%.q%%%ﬁhﬁ%riéég %%%d?%i%n%ﬁﬁggﬁﬁggxgéﬁ¥5§ént WO
02/ 087037 PC¥/ Decated14s the githdyawabilei pakrbn either, since the |ocking
bar can be produced from parts which are connected with a suitable overl ap,
dependi ng on the wdth of the withdrawable part. 5 The interaction that has
been i ofbg BeVRBEACRhBChdEKPAgtBAF aRdefheifufBatparts can be ensured,
according to onearefibpriBat Bhrt hghioNentiOdnds n thaistdesd Bekivigbar is
fitted at both ends mﬁ%h | ocki 10 %@bs whi ch prgject bq¥ond the putline
of the enclosure®®§REFn thAt tHE guidE SFEHOS halé a POEFEFBhi nd 1Y nk whi ch
interacts with tkeskotkabhdyyt absvand hdse | atechiing stepdthor ¢he the

di sconnected, te eratj (14 ons. I S i ch a way
that the 15 push%hf?gguggh ?% g%%%l 5%% e B%Ergpggo%ﬁggrggggﬁéﬁ% ange the
posi ti okb of the wtt R@ramabPe. part, for exanple fromthe test position to
the operating pogitiijQfbar mOFERENE 0 1RNKAGe! NG | 9BET NGeBako@NGdBidd ft i TS

| ocking tabs out of a step or depression in the 20 positioning link. In
order to ensure Ch&t 1PREIHGePAdodL R F&SF Rt Par t“i}&ﬂ}hrb%é?qkegnti on to
t he operation prabtessesthdtawablecpamendetot kai bperposhyi @udigildmk have a
mai n 25 channel with,a th for insertion of the |ocking tab, and stop
surfaces for pos%%ﬁggl?qg 85pP§§ewﬁ§ghnvenent of the w thdrawabl e part
during 2Gserti onaof abbuatbihdr asldrhentparits | areangedgudbde Paet sErori s
prevents the witRdpauhl e faard; from behog ghlaatayapye digeat!y @9 to the

di sconnected or operating position after insertion into ﬁé ui de parts.
The insertion pr8@§§§tﬂ§naP§othﬁtéFPBBFeB?Vﬁﬁéﬁtcéﬁﬂkéaeou?ngorrectIy by
using the actuatiche edeidat daartd hhatreckd ngdddiour3Swilbhehneatt drictihe user
to pay particular.ghtggti n Ean egually wel | be reduced by using
projections to cdv SegPS $f8n“Ph-a slotted link that is associated with
t he di sonnected position

This embodiment not only allows withdrawable parts of
any desired width to be locked securely in position but
also allows all the other required locks, as will be
explained later. These could be added without any major

30 complexity because the extent of the locking bar over
the width of the withdrawable part allows additional
assemblies for locking to be fitted at any desired
point. Thus, in principle, withdrawable parts of
different width can be equipped with the same locking

35 assemblies. Only the length of the locking bar in each
case differs in this case. However, this condition does
not represent



WD 02/ 087037 PCT/ DEO2/ 01145 - - 4 of the withdrawable part, with these
projections supporting the locking tab of the |ocking bar against being

rel eased inadvertently in both directions of novenent. These projections,
whi ch expedigan d 5 over only a small portion et 4y of the
depression orbkzggngzonnected position, trap thel(ﬁﬁgéégngs ﬁﬁ%n t hey
‘junp or bounce, and are accidentallydi3fted up to the upper edge of the
depression, as a result of the w thdrawabl e part being 10 operated

excessi vel yangugteéstrikhel ar r ahgbaent sdhicsh tkekdowkipar ar f genblleeki ng t he
mai n swit cho208hR8k IF LRIV SWHCH RGO Ihh JBRAE At 4 O&H&&F]Ié’d whi ch
can be nnveg by nmeans o n.fg operating shaft of the main swtch 1 n order
to engage i AVEH1apeni AgPeRdENg oifFar thentwihdise ©dF whheh WwHdiark&wabl e
part is fitpgdecan be added to within the scope of the invention such that
the |l ocking bar or its linear novenent |inkage can be bl ocked by neans of a
20 bIock?ng pi ece which is operated at the sane tine. In this way, all the
assenbl i es whiechinterdepesmlenthaon hhe |losdh ngnehari otved dbacwewat echat the
same time. LeLf Séhe auxg |i ar¥ldi S aeti ‘régli%oent act s are openat eder\l/\élgp C@S t he

wi t hdr awabl 05 FH9 nPffe d Sconmect posiF?oﬁﬁ whi e correspond% to the

t est positi egcorléndt Heo wwradrefiabemepar ofimushe nbnveert honed inTHilsatcan be
achi eved in acsi fplies dmnagt bys a2;@peRatar 8RRA" Aldifs f gt chherduddd ary

i solating contacts having a blockin 0 el enent, ich grips the [focking
bar, inl¥hetBEEMWELCR BIrOGIEICHy hea@n%v\mnee M|t AL 3B ] ow and
rredi u;ﬂ, poweantaev?h Sft@la& b@fpg@fﬂa@ﬁ.éé&@p%@%i nagl 9@%&&&%'15?_ hpjrtdq 35 the
I solating contacts for relatively hig ower levels are relative

0T reul s ¢ e AR TARES cladh *sHe LoBRber GRESK AN TS TH R Ahdr aabl o
parts to besktiebked fwih ahdri v@isdbenkot&ting tadd 02408703 &AM P2/ 01145
- 5 bar accordin o the jnvention in is _context offers i e and

ef fective n@%ﬁ%t %Pgélfggﬁ%glgpé¥g?}oﬁs%$ tTe %??@eabn yymﬁgﬁ%tﬁgha

wi t hdr alWabl pusabutitoni ncam appreagh atesepdrat ppgretete. 1iThgdean the

achi eved by Bahigk! | Rged Ebf@%EEGnShHEteEhéO b PEndPLIABDe DS ¢, OrASr to

conceal an insertion hole faor the operatlng_tool for a drive for the
Wi t hdr anabl €%BEPLE sfdP™ hathe het@F F vePPE1FhgRcessi bItdSWnRPRIRE1REKI ng bar

is inits reskiRasnti @h oklieh respdeidtvemf Wiy mld dde dockistd hat have
been nentiongd gPove.are Bgesenﬂi 0 onlg some of thgn%Sat IeastlQne handl e
can be fittédSto ?%]élri’goﬁ Eonttol Oéar?el 5Pt K& vﬁi%%d? wab elf)larlf,evm'th t he
act uating 1posli¢rnemntinghiléhki.s provi ded for operation of the |ocking bar
bei ng arranged at such a distance fromthe handle and in such a position
that the thunb is opposite the push button when the handle is gripped with
the four fiAgerd¥dfr ofe AARUreThBaGsdhecHFathudoem| Bek PReI2C-wiRaNr awabl e

part and nDYRrith M1l httditfidd ned hehsaBpePAEi bhOBrocesses, it is
recommended that the positioning 1link have a main

25 channel with a mouth for insertion of the locking tab,

and stop surfaces for positively stopping the movement

of the withdrawable part during insertion of the
withdrawable part into the guide parts. This prevents

the withdrawable part from being able to move directly

30 to the disconnected or operating position after
insertion into the guide parts. The insertion process

is also interrupted, when carried out correctly by

using the actuating element for the locking bar.

35 The need for the user to pay particular attention can
equally well be reduced by using projections to cover a
depression in a slotted link that is associated with

the disconnected position



In order to ensure that the withdrawable part is kept in the desired
positions, it is necessary to avoid the 25 | ocking tabs being di sengaged
fromthe positioning link by Iifting of the w thdrawable part. According to

one devel opggnpz/oB7939an be achieved in that the arrs@pehEes/eilas
conpartment bases restricts the vertical play of the withdrawable part to

-an extent which is 30 I ess than the degressions in the positioning |ink.
The three characteristic functional positions of the wthdrawable part can
be producedoBy rfé¥ns WwrthArawakkponBrrg: nuifBéR ofthafRsi c¥OPRREIMs in the

35 swi t chgeap, gas_rermby tHe TOALIRG! tabd o0 thee 2002Ri136 War024 QBiA0sY
PCT/ DEO2/ 01145 - onsi der abl e, Slaﬁ|lflc fion can be ﬁchleved

in that the 6&§9t|Bﬁﬁﬁasﬁpnklﬁﬁévﬁﬁﬁ?ﬂg Yon® WRPER oFEFesEtlPtor
| ocki ng tabmotvemengagemése opb:*pjbaltibhe op@iidh n@x@ndlénsdgnrmctt@dd

posi ti ons, gggrl ”oh'i tahe St p%%l %@1 ca} bqil,pegl s égﬂ} st s fromthe

di sconnect e p05|t|o C 03|ng auxilary iso ich are
ar ranged sodenaESShey cénrnDVBeondLaeonnehuedmabbelpa¢m antramn ke bl ocked

in the open,y Bg§&hFont%Hgai&Hanl y“'Suﬁg expl akpy %dé1lﬁﬂ¥a(k%fgl in the

following text wth reference to e exenpl ary enbo ment
i |1 ustrat edacsgigdgataildiyr eélfltleéurélpl é:I‘Powé:hzf peirRREct 898 | 1Qst rdt® on of a

wi t hdr anabl gepgekshien,a dsov vabdane sW thRIGALHRAESSADIE dfdaurseihghows the
mnthdraM@ble part as shown ,i n_Fi ure, from above, in its operating

positi oh? FPR&Frat8dsRERESSHVEAYargugh ¥tail of a positioning link and of a

| ocking pin, which has assumed the operating position in the positioning
[ g S B U S R SpBLE o SRS g o 1
in the test mpogl tsm#chALﬁan;reﬁty isoequlang svhtakiBgare Hhowmrasperet
a locking rod which can be moved by means of an
15 operating shaft of the main switch in order to engage
in an opening in a compartment base to which the
withdrawable part is fitted can be added to within the
scope of the invention such that the locking bar or its
linear movement linkage can be blocked by means of a
20 Dblocking piece which is operated at the same time. In
this way, all the assemblies which are dependent on the

locking bar are deactivated at the same time.

If the auxiliary isolating contacts are operated with

25 the withdrawable part in the disconnected position,
which corresponds to the test position, then the
withdrawable part must not be moved. This can be
achieved in a simple manner by an operator apparatus
for the auxiliary isolating contacts having a blocking

30 element, which grips the locking bar, in the form of a
blocking tab.

While withdrawable parts for low and medium power
levels can be moved to the operating position by hand,

35 the isclating contacts for relatively high power levels
are relatively difficult to move. In this case, it is
therefore known for the withdrawable parts to be fitted
with a drive. The locking



Figures 6 and 7 correspond to Figures 4 and 5 wth the difference that the
auxiliary isolating contacts are closed. 35 Likewse illustrated in the
same way as in the preceding figures, Figures 8 and 9 show the withdrawabl e
part in they§ x0mEemed position. WO 02/ 087037 PCTHBEQREB2}1681457 _ The
wi t hdrawabl e part 1 which is showm in Figure 1 has an enclosure 2 |like a
-rack with a rear wall 3, a nounting p+a5e-4 parallel to it and a front
control panel 5. The withdrawable part 1 is |located on a 5 conpartnent base
6 whi ch has binleacerpling 4 hasigerel grarin %%Stﬁ@nvﬁhdpsﬁﬁsﬁeapart

"The conpar t B, 1RaSEnk @t&eclwnhesnsn @%HQMOWHQEVOp&éﬂ%I{ agk of a

| ow-vol tage switchgear assenbly, exa, ans of hoI di.ng | ugs 10
that are shdWif i ATEVEUrePlY SR IE rm'icﬁfaé'}/%ﬁrf SngatEnt T 8r ¢ hof™

i Il ustrat ed,agdrsidiatdiecapeeathage ihﬁt&é I sTate kwnbperacteiewsdl becondly
because hey e not_required f nder st a n e 15 The
w t hdra q%lti'Jtng_L %a"f‘i(‘qL 5u58v5’§1ut% he i Egct ?‘8%13{0%1% Bcf{yubim § aaed arrow
11 whi ch i s tshcmwncealFlgurms_ertmmrld@leti)OprbUacepehétchar neeeérfsric

positions, thakrd et Sopaknbhe: dianasatedias (i tige {eaL BesyLI on and

the operating position oré describing these 20 positions in nore
detail, furtierinaararesbée themi thar AeBraPaPar1 4F | Flbel €kpF&Phed first
of all. Two handl&sn 12 and 13, which are shown in Figure 1, are available
for the user to handle the withdrawable part 25 1, and are fitted to the
front céftrol panel 5. The illustrated arrangenent with the handle 12

hori zont al thdrésﬁ%élfﬁﬁfH eot3 wiastieral albasHecenodlosindhine Heaws gbeer cal |y

expedi ent, bhut can dified as re U|red I ditiaon, gh t hdrawabl e
part 1 has a{“%tlcﬁrf‘?fg gﬁ?gﬁ PAE] LPd:es(13 7 part%glc':lt{ij1 ar, Ol‘m% Cﬁ’gl vghé\ﬂﬂaf g£14 whi ch
passes t hroukgrsthecarcllomndlke 2can the ditsed otrpoth?hefmriﬂbwc@mtéiﬁél has a
thr eaded Sec%ér?é‘l Yy %h@utw%heﬁawab%raﬁgﬁé on,ihe rers faa@.ﬁaefin he

corrpartnent ase 6, as 1s |1 kew se known per se. A hand crank 5 whi ch

i s provilded ekerenopERbERngSt HFOVESLS tfé’rdr?R)%r%teﬂrPn REi & Fn&PE5P€€ by
dashed- dot t %flﬁeﬁngbama&g@aechu N§@claNal MEQtan@e opesh nghd6hwhidtk is

d 2/087037 PCT/ DED2/ 0114 front contral | 5,
" order to Tiflr Ao R o RTYECNHA RAF 58S GqUtud S SoRBOIsES chE

push button when the handle is gripped with the four
fingers of one hand. The wuser can thus unlock the
20 withdrawable part and move it with his hand in the same

position.

In order to ensure that the withdrawable part is kept
in the desired positions, it is necessary to avoid the
25 1locking tabs being disengaged from the positioning link
by lifting of the withdrawable part. According to one
development, this can Dbe achieved in that the
arrangement of compartment bases restricts the vertical
play of the withdrawable part to an extent which is

30 1less than the depressions in the positioning link.

The three characteristic functional positions of the
withdrawable part can be produced by means of a
corresponding number of physical positions. in the

35 switchgear assembly. In contrast



20 25 30 35 Figure 1 shows the withdrawable part 1 in its operating
position, in which rear-face isolating contacts 17 (feed) and 18 (output)
engage with field rails 20 and connecting pieces 21, respectively. At the
sane tine, Wiolzi/%ra);o'ggol ating contacts 22, which arepgtjpRggdosifd t hat
they can nove in the direction of the arrow 11 relative to the enclosure 2,
-engage with a fixedposition auxiliary isolating contact 23. As is shown in
Figure 1, a force is required in order to nove to the operating position,
in order toteakaéritshe ¥ naPRFidesrbiengiepatiddécatiPnaf@dandcehevedixiliary
i solating cont aglay FheNARge Wdihd heidi Xetk pashté e srd | nehpElecgse Thi s
force obviously depends on the current for which the |so§[at|%§recont acts 17
and 18 are #&SNRE WeEhdesER% 12PT s tPortNGTESHotRr PBads tRSs easier

to handl e tkgerahase faid higbcpaneetkayelcsidions caun@spandineg: nehaer, the

drive shaft 14 is requi,red only for "large" w thdrawabl e parts. ver, it
i's showngi n tﬁséjuré)éjs%’f{:lf’,n 4,59 akf 8 1??10(%?%%&' tosdtréply%]srfgi[ at ér‘%rﬁat {-i%wvet hin

t he scope ofditdwennectrid oposhtdonyve byanciosdhy kbexiidtiegyat egolatbng he
system of | i S t tLL! b | al,pe €

wi t hdr awabl %%Efg%%t%pﬁgﬁs %\M%i?vit out dfi ‘ﬁ% ct):trh%gagﬁlféri}p, élhﬂ g(}o -elarﬂl (r)lrcl)t to
conceal the theckihghdppeahlesesrthanchr easi e frkemited oint H1§ n9RAR| on.
Furt her mor e nddig i9M .t ching, control and protection devices which are
associated with a device conbination for notor controllers are not all
shown, #Pth only one main switch 24 being shown. This is nounted on the
mounti ng pl atte ditaitias weed wentdxpledirant! tanmbees\dettelidd on &hd of f by

means of an rat.i_ng shaft 25 which_is a sib on.t he trol
panel 5. MB?Q%/ 115§%fr%%§%01eé$raj %rh ea%%gﬁé(l)‘fq??he

| ocki ng appamdadsimsgtondiing tis tild ushratddnn $he Ifdekingsg -bar 26, whi ch
extends in the front part of the enclosure 2, parallel to the front control
panel 5 and over the entire width of the 5 enclosure 2. At its ends, the

| ocki nglbar E2@uze £l t t 8HOWEt h i vEEFSHeStAYe30 hhtUSAraki @R af pafallel to

the side waly}iskarbi128 ofpddte erghrosume 21okhesetpy¥ot i Bgiatngegach have
a bearing pin which engages in an opening in the side walls 27 and 28 and

they allow t3RFeF®PY¥cking bar 26 to carry out a pivoting novement, which is
essentially in the formof raising or lowering relative to the conpart nment

base 6. At its ends, t cki a%g.' 0 id ' ockjng tabs
32 and 33, V\E}]Ji% Inepfzoj e‘Jb}FOV%%r(l;éu}g% \?\‘,?:ir:]t_owsé‘g a%d. %%Ptlyn %ﬁewﬁég‘%&llde ﬁm | s 27
and 28 aAd iFierretl wikrtrmpEhiaveoniiiy ItshiePsatdmy IDSWMHGh are
incorporated in the edges 7 and 8 of the conpartnment base 6. Details of

this arrangenent will be explained later with reference to Figqures 3, 5, 7
and 9. 20 WP44R 3 GHGYR %&relﬁ%a’r'%e‘i& nd?'{'%lro rarBQFlbbgﬁ‘Pgn,&l?hen t he

wi t hdr awabl exrpar &£ Lai S ddkdeke b agai whichoherenrissumedrtes bpeabtong
novenent, the |.ocking bar 26 nust, be raised to jt er.at i siftion, and
this 25 is r%%selﬁfo%%ﬁf 2‘:}5?/ 2P 'Srffeoé}lnr%vlel&g(rft 35 rksage 31%1 F?%I%Oel nzf:'l udes a

sl ott ed2bi _nk slide 37 with a pent slotted |ink 38,_i n which a li near
moverent pi %ﬁ&uzeé@axg_esﬁ(ﬁdgats | 30299 QR G ohACKBYR3boAB1ingN B ti al
slotted lin |t

part of the s] 8 extends parallel to the conpartnent 30 base 6.
Wien the |i nEkgures ehettd pdn 40 vaifbchbedwi hharp¥abhet PAFtpart, tPRen the

| ocki ng bar P&ksnd! ogked apd camnottree reésed goseeidy. byabandiaryby any
other influences into its operati ngs osition. This can be done exclusively
by oper ati ng-$He? S t TP FENRE FT% lggf“IESOpo?PTreans of an actuating el enent

41 whicBBois fitted to the front control panel 5
Figures 6 and 7 correspond to Figures 4 and 5 with the
difference that the auxiliary isolating contacts are

closed.

35 Likewise illustrated in the same way as 1in the
preceding figures, Figures 8 and 9 show the

withdrawable part in the disconnected position.



QL0 02/087037 PCT/DE02/01145 - 10 and is in the formof a pushbutton. In
this. case, the linear novenent pin 40 noves into a rising part of the
slotted link 38 as a result of which the |ocking bar 26 is noved about its
pivoting arpg é? and is 5 correspondingly raipeg/pEbg/esiagti ng

el ement 41 |s arrange inthe vicinity of the left-hand handle 12, in a
-position such that it is within the areh which can be gripped by the t hunmb
of 10 the left human hand when the fingers of the sane hand are rlpplng
the handl e The Wichdawahlbarare tawhiRbs iSe SSeFatidy, Fiedre he

Wi t hdr awabl g paghclognyed, 2 Witikd hg hadek i Ryitdie aanlee@@smaloln 315 A
bl ocking | ever system 42 is seat ed%f t he ogeratl 3 Irlaft 25 of thfe1 mai n
e e e

switch 24 afPWddng nPi2kfoin Rahd nanh FeREbRnected to

the operati pgrsdlaf 5. 25Taed \altndkawgbled Lélésrtv\m ch g s loeanect edni naa hi nged

manner to the pivotin ver oupl 0 a of, a_sl otted

l'ink, g zﬁ 33??%@ ?Sgtoq: 8ﬁf'c§ng & ?'(?Ld% éé %%amarr%r%] b8as%§6 A

| ocki _ng pl atge114"fe WRIHS | éononhecmdtl'ltdaamlﬁ@l@ctnﬁmtl ngT1e¢ efempaztmeRtgui ded

on gui de | ug%sréarélé% ch_) ﬁ\ﬁﬁn@é&elﬂf at e o5ic! & %rprtlp@r%é]el okO t he 25
ase 6 ocC i

conpart nent pl ate 45 has a | ocking opening 44, in which

the | ocki ng & dePWry Tt G gt %quﬁacti@flﬁﬁaféﬂ’ FehY BEANS in its

unoper at ed rgEsthPRSidd Onugér heocerpar LRNtsHAGE P ﬂﬁﬁ@uaelpcknegagpem ng 44
in which the | ocking rod can enga ge only. V\hen{ e 30 vvléhdr part 1

is in it8 ofdratFhiS podFFRBACRERUr 8E°1” &RF 2)% CIRT R swi &ﬁs’éiycan t hus
be switched wyt0ey vheset ietaddls ngrel &newhS per i Bet hisndosetondlyThe
| ocki ng pl ate 45 has t wo Ioc in openl t th swi tch
24 can be CiaeucFEf ntAe% 52 fpggeﬁt qb“&s’f%ﬁ éf’l})lj g‘}r?({c%ﬁg%ért%%ne% (?%ngiﬁgt her
mai n swi t ch,inveertitdre act uat| ng el ement 41 and the |ocking plate 45 are
fitted as shown. WO 02/ 087037 PCT/ DEO2/ 01145 - 11 The noveable auxiliary
i solati ng contact 22 is seated on a contact slide 50, which, s gui ded such
a

that itlBan ThRevWiRheravwdPt@cPRER df 93 BBuPP¥eReddbdtle r 637 SSTARB can be

noved by neas @fd@u}@w-fhéé;@e&%ﬂf&nam opleiehi g Bhbwndia #Igtbat 1is
nmounted on it¢f. ayonet %w de 5 cﬁr?ed to lock. the gugh r od 4ﬁ %__n t he
end positi on"sn(%{u eTi 5Py PEOGUSE; TACEF AL oPORE 555, Fh'Fead of

bei ng operatied by tsay pheh dmd:om:,edtleel andiltiany, isoe atesy postiadbs 22 can
al so be opera d ?M 1 f dri f xanpl e as
di sclosed in 17885?3@%@ e s%lr?& éz%l feéaetefu%e :Mr?rea@ﬁ%’l?gglg i gﬁegbl ocki ng
tab 48 @RI ctpewitimns nsier t @prent sledmidpenifivg then hepsekiesg Bar £BS in
order to bl qek-idiSyRAs0d Nsdrdel Rgi 11 e dsigitpiddie opayatdMeiposi tion when
15 the auxiliary isolating contacts 22, 23 are closed. The contact slide 50
can be blocked in its basic position by nmeans of a bl ocking piece 62. For
t hi s pur poserwd headdDeki 12 epmh@claB cawhm:heaaeoehoanpimoFilggréOlbearrieng 63
which is arran e o] be
| owered in t%egjgg?bgi; |£§ro#gan Var g{ab‘{‘ifea@%.%%d o?”%?gg g%?e:w 63. In
this | oRéredl posnti are afbkoeki my tabeerfg@gr,ts tonbrebr peswdnd? ngThecess
(both of whig & £ 0 egledhgOfeRe, tmtﬁorttrecthakaﬂé 59. hbfmzeatq@scrl bed
3

above, thevvl e part Ts eqwge with a drive, then it should be
i mpossi bl e t@nécc‘e’s% trenddie va3sh¥erthAgh t haa i PPe tfcfﬂlréjfl it® sket ched
on. This is aehbeapicdylyeasspetiiantl oswhe paseh Sde Whinehifseditted to the

30 | ocking bar 26 and I ch n the, | ocki bar .26 |s | 8 dest
position, is*FELHERY: befi rﬁ]dqlmlc?lh’se For‘i"ltg'g:}ﬁ b%‘be h ?he%hand
crank 13,0 whiichvé swhiohi dextlagiesn operparhjcudat, f@r dzrnefejrskzefghéfllt 14,
cannot be p'&ﬂ?&ﬁ nggegh%ﬂyadﬁiEﬁﬁgteﬂélosure 2 in the direction

of the arrow 11 and has a threaded section, and a nut

which is arranged on the rear face of the compartment
base 6, as is likewise known per se. A hand crank 15,
35 which is provided as an operating tool for the drive
can, as is indicated by dashed-dotted 1lines, be

inserted into an insertion opening 16 which is arranged



WO 02/ 087037 - 12 PCT/DEO02/01145 The nethod of operation of the position
l'ock will be explained in nore detail in the following text with reference
to Figures 2 to 9. 5 1n the Figures 2, the withdrawable part 1 is once

‘agai n shownyonobl®ggB8Kat i ng position, wth the positp@pyimgod)okidst bei ng
shown with adjacent parts illustrated cut away, as an enlarged detail in

.Figure 3. The positioning link 34 has & contour with two or nore 10 st eps,
and which interacts with the | ocking tab 32 on the | ocking bar 26. A nain
channel 54 RBs WeotfING5oCPBERPEIPRNSING  r bt OTHEEt §F QRILRARE 68P%r r anged

-under neat h ghiigemeubFt594 ardraqgatiepdsurface 61 arranged above it. Wen the
w t hdrawable part 1 is in 15 the operating position, it is secured by the

| ocking tab 32 entering a depression 53 in the positioning |ink. A secure
support is @tbueeed lhotie dhmk«imqriauwﬂﬂé rﬁaertac]t g its tdperasensg with

the positioning, link 3% on_the, op it it e ck 2. 20
Thi s pré%en g&%ﬁ&é ré?ul?ﬁnghfrg§$an?% gé%%9§?¥ﬁ ?ﬁ%é%?gﬁdr%aable
part, as a ﬂdeeﬁdfaﬁdn&& (bntpndérangagﬁmWIﬁm fiehdr 2@abise Jfhrand, it is
necessary tQohdiedf ihige ﬂf&%é‘gz?ar r%@pte%t'lkz%lc_{zperﬁé' BHe23RRSI £1R8, by

operating the actuating el ement 41, "ock |ng pin 32 then nopvi ng out
of the depr 88&idaasy |hF619HénﬁBJ?P¥%éﬁﬁﬁﬂ %§¢ ohERE pBEPt i BT MPEEI nk 34.

The \C/i\nthdra\@adahe Rt &h@@ncaﬁwmggmwegu?a agaeatgé?tlaﬁ Cﬂhééﬂaﬁf@ﬁt 14 to
its disgconnected position I C I s defi,ne a further ression 55
in the f)@si ﬁﬁorﬁ‘%ﬂfﬁ‘ﬁ% 58 V\,q}’fe t FRELP SRS adi NP ‘?nam’ s % et wfFVely slow,
as is the caseinhien asixidibhe dsioletinke cloatkictg2pi.n aut omatically noves
into the depression 55. However, if the withdrawabl e part does not have a

35 drive and is noved in a correspondi ng manner by hand, then a projection
56 whi ch pr@jsecits shewnt he Faiowrehdnnel Harce Wos0ZeQRAFRA -irg3orden0 15 20

to move to the operating position, in order to make the
15 (main) isolating contacts 17 and 18 and the auxiliary
isolating contacts 22 engage with the fixed-position
mating pieces. This force obviously depends on the
current for which the isolating contacts 17 and 18 are
designed. Withdrawable parts for low-power loads are
20 thus easier to handle than those for high power levels.
In a corresponding manner, the drive shaft 14 1is
required only for “large” withdrawable parts. However,
it is shown in Figures 1, 2, 4, 6 and 8 in order to
illustrate that, within the scope of the invention, a
25 drive can freely be integrated into the system of

locking apparatuses that are still to be explained.

The withdrawable part 1 is shown without wiring or
cabling, in order not to conceal the locking
30 apparatuses that are significant for the invention.
Furthermore, the switching, control and protection
devices which are associated with a device combination
for motor controllers are not all shown, with only one
main switch 24 being shown. This is mounted on the
35 mounting plate 4 that has been mentioned and can be
switched on and off by means of an operating shaft 25

which is accessible on the front control panel 5.



25 30 35 above the nouth novenment of the interrupted. PCT/DEO02/01145 59
eénsures that the withdrawi ng withdrawable part 1 is necessarily In the
‘di sconnect ed position as shown in Fi gures 4 and 5, both the (nain)

isolating cgﬁt ¥2l/9ey639nd 18 and the auxiliary isol atpEg,506 2618452 are
di sconnecte fromthe| r fixed-position mating pieces 20, 21 and 23,

-respectively. Starting with the withdrdvable part 1 in this position in the
wi t hdrawabl e rack 7, it is now possible to nove to the test position, as is
shown i n Fi Qmee mgJoly fgsitire wefp g Yok ARPIFREEDREET RS0 t o
‘move the movegbligaihtildraris Iasqcaéklﬁggmm %Mmiﬂs@hdstlﬁngﬁ@es Wi th
the fixed- p05| tion auxil | ary isol a gwgct 23 T{ue ass%rﬁ) igure 7
cor r esponds &7 R 50£s; ?H% 90?‘ ’ﬁ‘ar REF P2 1tRas ’é?l% ged its
posi tion ovejodthron tbahe&pest andt heveonpard rrmmtt:hasew&dt]iheofockhag tab 32
is thus still located n depregsi on, 55. rth PY i gthe

ar r angengnt SXAGEFTy dt‘ol% lFﬁv%ﬂ?FOntHSS 18@‘ xten c‘?edejo6r r%rr%vge)gepom tion
as shown i nviitgureissdt iangd &rmsTh20 V\anﬂdBaV\/arhllehpante pamlnimiledce othéi s

position by r gt i f i t abs out
of the depr egl?leo%} &Pa@ﬁ”ﬁf %I ng {T&gél %L\I/J‘Pegp%ssr}‘e%égﬁeﬁ?ngé%ﬂg%g of the
mai n channelam®® ofache BavetianibeATinks Ba 3BigH | ENCRESRI t blr a9Abl e part

1is being MRVMEL thed 06y RAE18N0e aaadl BsstpRpathdy é@@é\ﬁ @Iﬁea
projection 57 which is |ocated above the stop surface 60, and can

| i kewi s&€0be 1RGP ATy DheFat Fﬁﬁrﬁ’hgu&cﬁjéﬂ%’:]&%r@?\‘feﬁﬂnt Af Y ?'C his, the
| ocki ng pi ns g32 eaReénd3aane | onat edeoutsimle dfhe rpdsiinigonbrg 1ommﬂg and 35,
and the w t hdrawabl e can _now be re ¥gd fro. t?g cQ base 6.

As a furtherres}ﬁet& \L‘) :t&ee c?r?plsr%eonstm e to ‘| oC NE Wi drawa | e part
1in the di slmminergeblapo§|6t|m1 alsPOrO2VESIEEE Awi th 34 ocREMUDRGIY V1325 as

shown in Fi h |4l S;fi of all
4i 10 02/ 087833%?;3(?11‘/ %@g&%lﬁ?ﬁgcmﬁgﬁ Eegq?‘ E%t e%éa%ﬁqcé%oasl%lﬁo%ﬁ%y
pi vot i ng5t hesisleocpRd spi 2¢e BW aBer aP@| dxioifcthe "Hdidi RYSSELERLBE. Since

the bl ocking jpiveces f2ahg BElt gieR bLhe S Idat’@ ifihishsasdgesy7be done
when the wi t hdrawabl e part 1is |ocated QK%J'[SI de th(ijastlaﬁéchge r senbl y.

The wi t hdr av@t e SpaPf 1t € t FAPRREBTEEd B35 he de ¥ nffne f‘ﬁto t he
swi t chgear assemyemend wilhvbed expldinabnpatéenenti thaseefenendd £o reaches
t he di sconn ed tion., The in switch 24 can now be swi tched on and
can be Iock:Eglqureosoijrfovaa nan%ledr r’g(alpadl ock on the switching handle 29). In
this cag€, the locking rod 43 passes through the | ocking opening 44 in the

| ocking pl atvﬂaé@ tﬁé\dleemh@usgrt brsoqgsh 1tmelw%wgrlfegbepsgﬂeabhrrent base
6 (known, not s ov\gl)l he wt hdr awabl e Eart isin secur ed_agai nst

movenent. TH&W&H i veRei f WpFBEEAYaPLEn PPKEw de ot bléi%f)]é‘? t e892b884use t he
i nsertion opeiiéigeritor theokded @nklléwi sovemenal edtHay Idsmkn’ng)shae panel

52. Wen th thda bl e .par ISI erted in t dr ck,
startlngfrw g%tlr&'} |g rest§h§ndﬂ§\,¥t og'llo gbs 32
and 33 aﬁut mgamme bhessbbe bur faadarmrt teaveren ochikpamdae ne@hhst he
mout h 59. ugt ING Bl Nngl shg gaPeyAt Glent Berpdhe L-%Etea t abs

32, 33 are ral se and can now pass over the stop surface 60. The | ocking
tabs 32, 33 tiwh Mutimganhsh @hélﬁﬁ@érmetf@rﬁe%rPé@e‘l@len%@eﬁr FBefon

bF_t V\ﬁen the i@gé%éltgedaéﬁ éﬁed&é‘»c]aﬂfﬂgt]agrsjz@pbﬁﬁriﬁ@elél paﬁevefceﬁehby al
slight rear noyenent , t he | ockin ve into _the anne
5. %1t om oS SORTRY QR kentBr PREPd, B8LPdTods Tor e GPUBaRRmEREd

posi tiono | rbaseles .t henswte t hatedthemboekeny pabs 432,i83lceaned be noved
i nadvertentl vib o] I b [ n u r£5sion

directly mt%hqf l%?#%hg’n%el’ gﬂ a u(rgt %8?%13%1@] g%%}oozﬁ@S |]§§§rcrﬁ§§ged at
the juncti oranid oganhetdéer awsiznd 56irecte bui haoKamel bs4any nother

direction Oflﬁfﬁhéﬁ@@§s§k1Q>5§ts operating position. This can be
done exclusively by operating the slotted link slide 37
35 by means of an actuating element 41 which is fitted to

the front control panel 5



WO 02/087037 PCT/ DE02/01145 _ - 15 List of reference synbols 1
‘W thdrawabl e part (as an entity) 2 Enclosure for the withdrawable part 3
Rear wall of the enclosure 2 4 Mounting plate in the enclosure 2 5 Front

control pan GoERy3yEeNt base 7 Left-hand edge of BRHP t base 6
8 R ght-han?oeg’g?e of t3he conpartment base 6 10 Hol di nge?ﬂg onﬁ?%\jé@g]

-conpartment base 6 11 Doubl e-headed ard6w-12 Handl e (left) 13 Handle
(right) 14 Drive shaft 15 Hand crank for the drive shaft 16 Insertion hole
in the frontarcbnits oinpghel fozm i a2 i pyskbuthen . (fleedhiss ¢a%# at FR§ cont act

“(output) 20 1RiRIG r@deneh CoOMIEChb ORovesMaveable Albsind ?5&’3:& s&f athay
contact 23 Fixed-position_auxiliary isolating contact 24 Main switch 25
Oper ating skafttest Yk ndfn &f chrosrbs Egcwpﬁghbérheﬂlc?ﬂ?]tngn%ﬂrsi de

wal | of the 2enciosueeed 23BoRtghicshagidraiidey Watths 080t hedersal osani@ 2s30

Pi voting_arm on the |acki.ng bar (left) 31 Pivoting armon the | ocking
bar 26 (71 G EeRBrEB RO sed

The actuating element 41 is arranged in the vicinity of
the left-hand handle 12, in a position such that it is
within the area which can be gripped by the thumb of
10 the left human hand when the fingers of the same hand
are gripping the handle 12. The locking bar 26 can thus
be operated, and the withdrawable part 1 moved, with

the hand in the same position.

15 A blocking lever system 42 is seated on the operating
shaft 25 of the main switch 24 and has, in a known
manner, a pivoting 1lever that is connected to the
operating shaft 25 and a locking rod 43, which is
connected in a hinged manner to the pivoting lever or

20 is coupled to it by means of a slotted link, and is
approximately at right angles to the compartment base
6. A 1locking plate 45 which is connected to the
actuating element 41 is guided on guide lugs parallel
to the base of the enclosure 2 or parallel to the

25 compartment base 6. The locking plate 45 has a locking
opening 44, in which the locking rod 43 can engage only
when the actuating element 41 is in its unoperated rest
position. The compartment base 10 has a locking opening
44 in which the locking rod can engage only. When the

30 withdrawable part 1 is 1in 1its operating position
(Figures 1 and 2). The main switch 24 can thus be
switched on only when the locking plate 45 is in this
position. The locking plate 45 has two locking openings
44 in order that the main switch 24 can be mounted in a

35 different position, or can be used in another main
switch, when the actuating element 41 and the locking

plate 45 are fitted as shown.



- 16 PCT/ DEO2/ 01145 32Locking tab on the | ockingbar 24 (left)33Locking tab
on the | ockingbar 24 (right)34Positioning link (left)35Positioning |ink
(right)36Li near novenent |inkage37Li near novenent slide38Slotted link in

t he | i near mygeosyosde40Li near novenent pin on thel pegypeoRAG1145
2641Act uati ng el ement 42Bl ocki ng | ever systemd3Locki ng rod44Locki ng openi ng

-in the locking plate 4545Locki ng pl ate48Push rod47Control handl e48Bl ocki ng

tab 50 Contact slide 51 Bayonet guide 52 C osure Eanel 53 Depressiqgn in the
posi ti oni ng THenkn@vedpte  REX3PARAYI HF PEGIHNDNCEAREBF n 2€harheFeRrRhethe
"posi tioni ng dr RK dendR eSISida 507, tWiel qosid | @nidgd | suh f ehat hec deasonnect ed

The mout h of i bl SPLTEAA S 85 PO CRTTorC BRTARER TR tept c€2fion oo
and the nai Itarhaj’m_edoxfe_ﬁ 58, Mmedrds odf tdepush nredadbednddabOoSenpt sngf ace _
i cce for t st £ Rl “TactaspERacHh BT Beodsiis e "8 B vor ing
beari ng for usesl bkocklogk pitéese B2sB4 Fod didey $8r evind oencherpbbtkdng pi ece
62 65 Arrow (j:40ti1g, Of ; ddea DI RA-Ki Benphece 631 opdR 024087034seal8
Instead of being operated by the push rod 46, the
auxiliary isolating contacts 22 can also be operated by
10 means of a screw drive or worm drive, for example as
disclosed in DE 27 17 691. The essential feature in any
case is a blocking tab 48 which can be inserted into an
opening in the locking bar 26, in order to block this
against being lifted into the operating position when

15 the auxiliary isolating contacts 22, 23 are closed.

The contact slide 50 can be Dblocked 1in its basic
position by means of a blocking piece 62. For this
purpose, the blocking piece can move about a pivoting

20 Dbearing 63 which is arranged on the side wall 28 of the
enclosure 2, and can be lowered in the direction of an
arrow 65 by releasing a holding screw 63. In this
lowered ©position, a Dblocking tab engages in a
corresponding recess (both of which are concealed) on

25 the contact slide 50. If, as described above, the
withdrawable part is equipped with a drive, then it
should be impossible to access the drive shaft when the
main switch 24 is switched on. This is achieved by
means of a closure panel 52, which is fitted to the

30 1locking bar 26 and which, when the locking bar 26 is in
the rest position, is 1located behind the insertion
opening 16 such that the hand crank 15, which is
provided as an operating tool for the drive shaft 14,
cannot be plugged onto the drive shaft 14.



Patent C ains PCT/DE02/01145 1. A |ow voltage switchgear assenbly having
the following features: 5 - a withdrawable part (1) for holding devices for
switching, control and protection, - an enclosure (2) for the w thdrawable

part (1) asyp gRYOB7087 @ main switch (24) and for isgdpidwer feriests (17,
18, 22), with an operating elenent 10 for the main switch (24) being

.arranged on a front control panel (5F &Ad-the isolating contacts (17, 18,

22) being arranged on a rear wall (4) of the enc]osure (2%, - qgi de parts,
whi ch are afhgnderfhaf aofi BPred-196si @F ofiben RPSHCIOD nlefk sitiltic HeRar

-assenbly, fekpnavhed the widdedrawehie partchd) folrowligonaret edichest and
operating position, - at_| east oae Iogki ng apparatus for securing the
wi t hdr anabl ESEFENEE) ERGEFHEESPr Fe§Ql dr operation, 20 characterized in that

- a locking bar (26) which extends transversely with respect to the
direction o ement an S tiall ver tdr | t he
encl osurg (gfl?%}ﬁéengﬁrgél(ﬁ;egj 2i’nclthre1ée§'§nr£c %lsalﬁaé)q(i)pésﬁl}ghfﬁh%t&?# g%g%%ﬁ] pi vot ,
- a linear whoementn | i hkageerds)inas poeiiien. f withowhey porlitbeking bar
(26) from arest spogidion, q@%ﬁﬂ%ﬂﬂﬂxéﬁﬁ5355€“§5¥k§“f&&ﬁ%$¥ﬁﬁedJéutt0 an
operating position whic a1 ows movenen , 30 - an actuating_elenent (41) is
arranged onawa.frods cditroengaseed(s)detaihe Wit hdFadebRe3par tTRA)) for

operation ofdlshe ilbniedr MPNRMEN hhBKage cod®ourangitht hevgubge merés have a

contour which interacts 35 with the | ocki.ng bar (56% 2. Th% I%tw-voltage

swi t chgb@r &$§8Fbl P ‘Gli’h?}f‘re&nitﬁréf:ﬁf’mwf,t%ch'i?%c erkiBg FA% g °wo

02/ 087037 PEHeDEX Wikl Sbar126.t Ife hatki ehabhael( Z3) hasf at eochtdt 5Bt h ends

with | ocking tabs (3 3 whi roj ect on ut ki ne
querdé étin%%ﬁatkgﬁne J SPS¥S gu£P§c8 éb .af@aﬁ&?ﬁ

encl osure ( ., an € "gui de par ave a positioning I'ink (34)
whi ch i nt er acdermieatht haE o ocldutdy t &85 (34 33 astPhassuakaes ngdbt eps for

the di sconnegted JedpAnd PP fhiRY RS 1 Oi8rawabIdephp¥ vO! {208,
sw tchgear assenbly as clained in claim2, 10 characterized in that the
posi ti ohP ng thenkop@sa Bingi ROSHEARE! (B4) 1di (Ieanfshit Ay (58)° 1 bPCkHed
insertion ofgfheszbockhperind (B32ded2kssabd SEDP isUr taeespd&Ocibdingor
positively §Lopping Lhe, MRVement,f (e, Wi OSB! €A o ddngd St P

33 interacting in this sense with the positioning link

35 on the opposite side of the withdrawable rack 2.

20 This prevents damage resulting from an attempt to tilt

the withdrawable part, as a form of misuse.

In order to move the withdrawable part 1, it 1is
necessary to raise the locking bar 26 to its operating

25 ©position by operating the actuating element 41, with
the locking pin 32 then moving out of the depression 53
into the main channel 54 of the positioning link 34.
The withdrawable part 1 can now be moved by means of
the drive shaft 14 to its disconnected position, which

30 is defined by a further depression 55 in the
positioning 1link 34. If the withdrawing movement is
relatively slow, as is the case when using the drive,
the locking pin automatically moves into the depression
55. However, if the withdrawable part does not have a

35 drive and is moved in a corresponding manner by hand,
then a projection 56 which projects into the main
channel 54



15 wi t hdrawabl e part (1) is being inserted into the guide parts. 4.
l'owvol tage swi tchgear assenbly as clainmed in claim2 or 3, 20

characterized in that a depression (55)

The

in the positioning link (34), which

I s associ at ggh Wol/dghleg7di sconnect ed position of the vbthppeyapoeiosrt (1),
I-s covered by projections (56, 58) which support the |ocking tab (32, 33)

-of the 25 locking bar (26) against inadvertent release in both directions

of nobvenent.

5. The | owvoltage swi tchgear assenbly as claimed in claim1l,

30 charact eebpae i rthehatmouth or 88r €5SBIEsk (& trai FSwi YERIEDAY1BGai nst

irregul ar copReHeneN. o2 | P& Ngi f1drdwed1 £apfie myvedsi macksoyhi Ipnner by
means of an operating shaft (25) of the main switch (24) in order t
in an 35 opéMtRFTERFP-n a conpartnent base (10) to which the withdrawabl e

part (1)

is fitted, and in that the | ocking bar (26) or its |inear

0 engage

novement

i nk 36 be. bl ocked b f | ' o] | [
021 085037 - o he AT e ¥hePOBRE PP rEs PErPBed e rafd s YO
| ow- vol t age Sswikatdigesdre algssintl Vi sl adi daigrezbriteadisai W 1and 1 axd 087e37 - 20

PCT/ DEO2/ 0114,

10

15

20

25

30

35

uiiliary isolating contacts 22 are disconnected from
their fixed-position mating pieces 20, 21 and 23,
respectively. Starting with the withdrawable part 1 in
this position in the withdrawable rack 7, it is now
possible to move to the test position, as is shown in
Figure 6, by wusing the push rod 46 and the contact
slide 50 to move the moveable auxiliary isolating
contact 22 such that it engages with the fixed-position
auxiliary isolating contact 23. The associated Figure 7
corresponds to Figure 5, since the withdrawable part 1
has not changed its position overall with respect to
the compartment base 6. The locking tab 32 is thus
still located in the depression 55.

As a further position, the arrangement according to the
invention has an extended or removed position as shown
in Figures 8 and 9. The withdrawable part 1 is moved to
this position by operating the actuating element 41 to
1lift the locking tabs out of the depression 55. Once
the locking tabs have passed the mouth 59 of the main
channel 54 of the positioning links 34, 35 while the
withdrawable part 1 is being withdrawn, then they are
once again stopped by means of a projection 57 which is
located above the stop surface 60, and which can
likewise be overcome by operating the actuating element
41. After this, the locking pins 32 and 33 are located
outside the positioning 1links 34 and 35, and the
withdrawable part 1 can now be removed from the

compartment base 6.

As a further special feature, it is possible to 1lock

the withdrawable part 1 in the disconnected position,



characterized in that an operating apparatus for auxiliary isolating
~contaacts (22) has a blocking tab (48) which grips the locking bar (26). 5
7. The lowvoltage sw tchgear assenbly as clainmed in claim1, characterized
in that a ch@§5590@qgab (52) is fitted to the | ocki ngp@pfjpk@s)oife®rder to
conceal an insertion hole (16) for an 10 operating tool for a drive for the
-wi t hdrawabl e part (1), such that the d3&e is inaccessible when the | ocking
bar (26) is in its rest pgsition. 8 The |owvoltage swi tchgear assenbly as
claimed in 8 cOWBt the Foddesi Ag A% As, Tonhd %chF‘?zed: % TPRE2Gt | east
-one handl e 1248el3)p iig fitkedotroatthe front control panel (5) of the

w t hdrawabl e part (1), and in that the actuating elenment (41) which is
provi ded for 20 operation of the |ocking bar (26) is arranged at such a

di stance fromthe handle (12, 13) and in such a position that the thunb is
opposite the actuating elenent (41) when the handle (12, 13) is gripped
with the four fingers of one hand. 25 9. The | owvol tage sw tchgear
assenbly as clained in one of the preceding clainms, characterized in that

t he arrangenent of conpartnent bases (6) restricts the 30 vertical play of
the withdrawable part (1) to an extent which is | ess than the depressions
(53, 55) in the positioning link (34). 10. The | ow voltage sw tchgear
assenbly as clained in 35 one of the preceding clains, WO 02/ 087037

PCT/ DEO2/ 01145 - 21 characterized in that ' the push rod (50) can be

bl ocked by nmeans of a bl ocking piece (62) in the disconnected position of
the auxiliary isolating contact (22). 5 11. The | ow voltage sw tchgear
assenbly as clained in claim2 or one of the subsequent clains,
characterized in that the positioning link (34, 35) has depressions (53,
55), 10 which are used for the locking tabs ( 32 , 33 ) to engage in, for
the operating and di sconnected positions, and in that the test position can
be produced, starting fromthe di sconnected position, by closing auxiliary
i solating contacts (22) which are arranged so that they
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$94.0% part is 1n this way secured against movement.

drive, if present, can likewise not be operated,
because the insertion opening for the hand crank 15 is

concealed by the closure panel 52.

Wwhen the withdrawable part is inserted into the
withdrawable rack, starting from the position shown in
Figures 8 and 9, the 1locking tabs 32 and 33 abut
against the stop surface 60 that is located underneath
the mouth 59. If the actuating element 41 is operated,
then the locking tabs 32, 33 are raised and can now
pass over the stop surface 60. The locking tabs 32, 33
then abut against the upper stop surface 61. The
friction between the locking tabs 32, 33 and the stop
surface 61 is overcome by a slight rearward movement,
and the locking tabs move into the main channel 54,
from where they can enter the depression 55 for the
disconnected position. In order to ensure that the
locking tabs 32, 33 cannot be moved inadvertently by
vibration or bouncing out of the depression 55 and
directly into the main channel 54, a further projection
58 is arranged at the junction from the depression 55
to the main channel 54, in the direction of the

depression 53.
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3 Rear wall of the enclosure 2

4 Mounting plate in the enclosure 2

5 Front control panel

6 Compartment base

7 Left-hand edge of the compartment base 6

8 Right-hand edge of the compartment base 6

10 Holding lug on the compartment base 6

11 Double-headed arrow

12 Handle (left)

13 Handle (right)

14 Drive shaft

15 Hand crank for the drive shaft

16 Insertion hole in the front control panel

17 Isolating contact (feed)

18 Isolating contact (output)

20 Field rail

21 Connection

22 Moveable auxiliary isolating contact

23 Fixed-position auxiliary isolating contact

24 ﬁ;in switch

25 Operating shaft for the main switch 24

26 Locking bar

27 Left-hand side wall of the enclosure 2

28 Right-hand side wall of the enclosure 2

30 Pivoting arm on the locking bar 26 (left)

31 Pivoting arm on the locking bar 26 (right)
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34 Positioning link (left)

35 Positioning link (right)

36 Linear movement linkage

37 Linear movement slide

38 Slotted link in the linear movement slide

40 Linear movement pin on the locking bar 26
41 Actuating element

42 Blocking lever system

43 Locking rod

44 Locking opening in the locking plate 45
45 Locking plate

46 Push rod

47 Control handle

48 Blocking tab

50 Contact slide

51 Bayonet guide

52 Closure panel

53 Depression in the positioning 1link 34 for the
operating position

54 Main channel in the positioning link

55 Depression in the ©positioning 1link for the
disconnected and test position

56 Projection above the depression 55

57 Projection at the mouth of the main channel 54

58 Projection between the depression 59 and the main
channel 54

59 Mouth of the main channel 54

60 Stop surface underneath the projection 57
6l Stop surface above the mouth 59
62 Blocking piece for the push rod 50
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contacts (17, 18, 22), with an operating element
10 for the main switch (24) being arranged on a front

control panel (5) and the isolating contacts (17,
18, 22) being arranged on a rear wall (4) of the

enclosure (2),

- guide parts, which are arranged in a fixed
15 position in a rack in the switchgear assembly, for
moving the withdrawable part (1) to a

disconnected, test and operating position,

- at least one locking apparatus for securing the

withdrawable part (1) against irregular operation,
20 characterized in that

- a locking bar (26) which extends transversely with
respect to the direction of movement (11) and
essentially over the entire width of the enclosure
(2), is arranged in the enclosure (2) such that it

25 can pivot,

- a linear movement 1linkage (36) is provided for
moving the locking bar (26) from a rest position,
which blocks the withdrawable part (1), to an
operating position which allows movement,

30 - an actuating element (41) is arranged on the front
control panel (5) of the withdrawable part (1),
for operation of the linear movement linkage (36),
and

- the guide parts have a contour which interacts

35 with the locking bar (26).

2. The low-voltage switchgear assembly as claimed in claim 1,
characterized in that
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the locklng bar (26) 1is itted at both ends with

locking tabs (32, 33) which project beyond the outline
of the enclosure (2), and in that the guide parts have
a positioning 1link (34) which interacts with the
5 locking tabs (32, 33) and has latching steps for the

disconnected, test and operating positions.

3. The low-voltage switchgear assembly as claimed in
claim 2,
10 characterized in that
the positioning link has a main channel (54) with a
mouth (59) for the insertion of the locking tab (32,
33), and stop surfaces (60, 61) for positively stopping
the movement of the withdrawable part (1) when the
15 withdrawable part (1) is being inserted into the guide

parts.

4, The low-voltage switchgear assembly as claimed in
claim 2 or 3,
20 characterized in that
a depression (55) in the positioning link (34), which
is associated with the disconnected position of the
withdrawable part (1), is covered by projections (56,
58) which support the locking tab (32, 33) of the
25 locking bar (26) against inadvertent release in both

directions of movement.

5. The low-voltage switchgear assembly as claimed in
claim 1,
30 characterized in that,
in order to block the main switch (24) against
irregular connection, a locking rod (43) can be moved
in a known manner by means of an operating shaft (25)
of the main switch (24) in order to engage in an
35 opening (44) in a compartment base (10) to which the
withdrawable part (1) is fitted, and in that the locking
bar (26) or its 1linear movement linkage (36) can be

blocked by means of a blocking piece (45) which is
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characterized in that an operating apparatus for
auxiliary isolating contacts (22) has a blocking tab
(48) which grips the locking bar (26).

5 7. The low-voltage switchgear assembly as claimed in
claim 1,
characterized in that
a closure panel (52) is fitted to the locking bar (26)
in order to conceal an insertion hole (16) for an
10 operating tool for a drive for the withdrawable part
(1), such that the drive 1is inaccessible when the
locking bar (26) is in its rest position.

8. The low-voltage switchgear assembly as claimed in
15 one of the preceding claims,
characterized in that
at least one handle (12, 13) is fitted to the front
control panel (5) of the withdrawable part (1), and in
that the actuating element (41l) which is provided for
20 operation of the locking bar (26) is arranged at such a
distance from the handle (12, 13) and in such a
position that the thumb 1is opposite the actuating
element (41) when the handle (12, 13) is gripped with
the four fingers of one hand.
25
9. The low-voltage switchgear assembly as claimed in
one of the preceding claims,
characterized in that
the arrangement of compartment bases (6) restricts the
30 vertical play of the withdrawable part (1) to an extent
which is 1less than the depressions (53, 55) in the
positioning link (34).

10. The low-voltage switchgear assembly as claimed in
35 one of the preceding claims,
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auxiliary isolating contact (22).

11. The low-voltage switchgear assembly as claimed in

claim 2 or one of the subsequent claims,

characterized in that

the positioning link (34, 35) has depressions (53, 55),
10 which are used for the locking tabs (32, 33) to engage

in, for the operating and disconnected positions, and

in that the test position can be produced, starting

from the disconnected position, by closing auxiliary

isolating contacts (22) which are arranged so that they
15 can move on the withdrawable part (1) and can be

blocked in the open position.



