;e3ewt T"6PTQV, 1 13 Septenber 2004 Description Low vol tage sw tchgear
assenbly having a | ocking apparatus for a wthdrawable part , 5 The

i nvention relates to a | owvoltage swi tchgear assenbly having a rack
~havi ng guide parts which are arrangedlin a fixed position on the rack,
havi ng a w t hdrawabl e part which can be noved via the guide 10 parts froma
" disconnected position to an operating position, and having.at |east one

| ocki'ng apparatus in which the |ocking apparatus has a | ocHirbgptzasher 2004

| i near novenent |inkage for noving the | ocking bar froma rest position, in
VWhi ch the w.thdra |l e part is blocked, to~ 15 an operating position, which
al | ows thef%ﬁ %&Eﬁ?gnand has an actuating el enent for operating the |linear
novenent |inkage, with the | ocking bar being arranged in an encl osure for

et endi ng EanLoaragey *SBhtaRRe oo AR | Mol T R crrent

extendi ng transvers respect toth Irection of

and essent eabRyagusr foe aemiithelngvdtd ©fPaMe encl osure, and wi.th the

| ockingg bar interacting at its ends with a respective positioning |ink of
in each case one of the guide parts, which has |atching steps_for the 25
di sconnect #eand WEBLAONg JFott§Dnsto A Rowd F8rVadéash t Shgeaha®idendl y of

this type hasehpey diseimsed irnde dacumentghiiad: batd® LddicHhiag&known
| ow vol t age smﬁtcggear assenbly has po, auxiliary 30 isgla%&n . contacts, and
thus al so R&E2RESHest pdsi £18R o?o?h'él%tt?ﬂ?a\yvé‘ﬁl et Paft . . PRGHhsE t he

backgr oundwothédrkeablel t pget swititdtgeararas penbhyvbdviwniat end egtudides of t he

h i zing.35 clausg of cl a US A-1, 706, 114), the | ion i
Paccd Wh (HEZBD] SEEOBT fr U TIPS HOFT LS 199 o CUBFARNG 2004 -

| a position, and having at least one locking apparatus in

which the locking apparatus has a locking bar, a linear
movement linkage for moving the locking bar from a rest _

. position,' in which the withdrawable part is blocked, to-

15 an operating position, which allows the movement, and

has an actuating element for operating the linear

movement linkage, with the 1locking bar being arranged

in an enclosure for the withdrawable part such that it

can pivot, with the locking bar extending transversely

20 with respect to the direction of the movement and

essentially over the entire width of the enclosure, and

with the locking bar interacting at its ends with a

respective positioning link of in each case one of the

guide parts, which has 1latching steps for the

25 disconnected and operating positions.

A low-voltage switchgear assembly of this type has been
disclosed in the document US-A-1,706,114. This known
low-voltage switchgear assembly has no auxiliary

30 isolating contacts, and thus alsd has no test position
for the withdrawable part.

Against the background of a low-voltage switchgear

assembly having the features of the precharacterizing
35 clause of c¢laim 1 (US-A-1,706,114), the invention is

based on the object of providing auxiliary 4isolating




contacts for providing a test position for the w thdrawabl e part, 13
Septenber 2004 _ 2 and at the sane tine of specifying a formin which
the wi thdrawabl &€ part can be secured agai nst novenment in its test position,
in a sinple manner. 5 This object is achieved according to the invention in
that the wi thdrawabl e part has auxiliary isolating contacts) which are
~arranged such that they can be noved by neans of an operati ng apparatus
relative to the enclosure of the withdrawable part in orderl3t¥splanbengage
with associ ated fixed-position auxi ki dmy - sol ating contacts, and in that

t he operating device has a bl ocking tab which grips the | ocking bar and

bl ocks t hecbotkichg bator n previdsngpos ti basthempdadiaiauxi | Eary itdmd ating
contacts 1ol | ow- vol tage switchgear assenbly in which a
mﬁthdramagﬁgtggggggg%ebgaggéured agai nst nmovenent both in the disconnected
and operating positions and in a test position is known per se (DE 32 43
060 - Al (= EP 0 109 5S5 B1)). - This docunent is 20 based on the
assunption that it is known for manual |ocking 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 conpartnent base is used for
gui ding the withdrawable part and for locking it in the stated positions 25
by interaction with the drive apparatus for the main switch. This leads to
handl i ng which is very convenient and safe for the user) but requires
relatively conplicated ca~ponents. This viewpoint may have consi derabl e

i nportance when subject to the condition that manufacturers with w dely

di ffering manufacturing 30 neans can manufacture identical and equally
reliable swtchgear assenblies. The invention is ained at a | owvol tage

sw tchgear assenbly formwhich is particularly suitable for this '




13 Septenber 2004 - 3 purpose and, is in this context based on separate
operation of a position lock and of a main switch that is |ocated on the

wi t hdrawabl e part. 5 The enbodi nent according to the invention of the

-l owol tage switchgear assenbly allows w thdrawabl e parts of any desired
width to be | ocked securely in position but also allows all the other
"required | ocks, as will be explained |ater. These coul d be added w t hout
any LO mmjor conplexity because the extent of the |ocking H3rSapteanber RE04

wi dth of the withdrawabl e part allows additional assenblies for |locking to
be fitted at any desired point. Thus, in.principle, wthdrawahle part s of
G fferent ARG IR arbheSeal: sadl b rerre: Bk B SoaM, HuBiTe TeB2 07,

t he | engt hwifthdrewaixle ngakar ¢am edeh saserddf fagsinst t hioverese However,

t hi s condi t;i.Qn of. .fepresent trigcirion either, since the | ocking
bar can beEﬁt%o&%%gz %%lrﬁrﬁ%’t slI?m? ?%yrgégé'%%#\%gf ed with a suitable

overl ap) depending on the 20 width of the wthdrawable part. The

i nt er acd i oRyt; hat e i aned a..1.h ockLn I t gui de
parts g%an g‘gagns%%fpaggo%i to O‘Eg&%??ﬁérrgtré _(E)%ét %g%r?\}:gn%tqll on) in that
25 the | ockhA§ b&hs swiitddrsendie | PRENJIIAG t RYBIKIaRY t albso It g each

proj ect beygndalchg 0uihis OhrEheaPRLLOSY! &udd vHatl hahelNecRRSI K4 ONi ng
| i nks have depressions for the operating and di sconnected positions, which

g. >
are used fBPVERe PHcKIEFGS aBE ©& 0PeFRRYRY| FPPEHatYs rRéAtLYEd % such a
way that thpeacéHalbBdrel eFENtLaAN Wit IRBENLASE RRrePeiat egradrorger to
change t he gosition of .the withdrawahl e part, for .exanple fromthe test
posi t i t 1PAGSopeifthy REFRFHALERn of dEPIrBOSIFP™ he q%ﬂ'%‘?&'}bar and
Ito Iki ft itissbheking toarraotds ofars® ﬁasthatOt}ﬁem;féiﬁifﬂmg;]rﬁMEepﬂéé tioning
i nk. 13_Sept 4 . [ n,or t nsur e that user does not
need to pa¥ %gpg%a t%ﬁ%‘oﬁr{‘%tﬁéeog@%ﬂgon o%%ésg%?cs’ﬁ El;e
r ecomrendedothisng fde posiitsomesy pésiltibavehen nelien ababbety wisdlagimput h f or
insertion gf, sl geKiRg-Lak, 5 and stop surfaces for positively stopping.
t he movenment of the.w tRdrawabl e part during insertion of the w thdrawable
part i o the guide parts. This prevents the withdrawabl e part from being
abl e to moxe18irRAkh¥e t Srithi®gdhs CAMARY LU ONWIOREN 3l kRGhdsRbLEpakt er LO
insertion into the guide parts. The insertion, process,. is also interrupted)
when carri € ot € 1BFRRTS Y STRFTERE E’E'f-}ihaﬂ-gnﬁhee@-b?ﬁé’ﬁ]f‘%ﬁdtﬂ@ | ocki ng
bar. The nesstdtangt hesisting cargnyirpast icest aposd it iien lethml peaqual |y wel |

be reduced Ly 4siB%dY U 5 P0%F B £ S65%1)). - This document is

20 Dbased on the assumption that it is known for marmual 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 campartment base is used for gquiding
the withdrawable part and for locking it in the stated positions

25 Dby 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. This
mewpomt may have considerable importance when subject to the
condition that manufacturers with widely differing manufacturing

30 means can manufacture identical and equally reliable switchgear
assamblies. |

The invention is aimed at a low-voltage switchgear assembly form
which is particularly suitable for this



depression in a slotted link that is associated with the di sconnected
position of the wthdrawable part, with these projections supporting the

| ocking tab of the’l ocking bar agai nst being rel eased i nadvertently in 20
~both directions of novenment. These projections) which expediently .extend
over only a small portion of the length of the depression for the
~disconnected position, trap the | ocking tabs when they junp or bounce, and
are accidentally lifted up to the upper edge of the 25 deprléssipismbengd0ed
result of the wthdrawabl e part being ®perated excessively roughly. The

ar r angenent,,.wh| i nowg_pes..se b i t i wi fch ai nst
i rregul ar ?ﬁ??@%?hg§8§'b$@ﬁea%% o?ﬂg% a&?%%iggg ?%%gghﬂﬁﬁ céﬁxﬁg ved by
means of afPepéticin®hhafpositioe Aack amG of i @ oeder switelgageat n an
opening in;3 ¢eERRLUTRRAL tBRS& il adbidgadd hdrawable part is fitted can
be added to within the scope of the 1nvention such that the | ocking bar or
its 13 Septenber 2004 _ 5 _|inear novenent |inkage can be bl ocked by

means of aThboQkiMHiMane MBESHALAGORY aErs ahvkhe idaM4 | PRe gubv}-hi S _way,
all the asseErLr‘gI ies whjch are dependent on_the | ocking bar are deactivated

at the sanBPtFAE® SWH FRISHT h@SARINLY patLSWForvi iRl parewer

| evel s canobeanpv&lbdio-ddevpe atbNBePAYdHe Schpaty thepbsekaldmg
contacts f§rtrelativ hi gh 80 r levels are relatively difficult to nove.
In this cagser PSP AoFPer 8t or AP eor TERBHRRCH | e2Paiitd it o be
fitted wi theaekplainethelhbeki ngrtease acoaldi nge t adtibe iwvMEbu®Nainy this
conte of a_.sinple.and.effective neans _for l.aw n eratjon of the
dri ve)itgnl yrtlgv\%%]ffl £ %ieng\%e% ﬁ%?av%aebclfagl%éar&?sef{geﬁﬁ é’?pr%b?i g?gﬁbﬁ%r Bfng st ate.
15 This caevee achicevedidihfi ofi ngche cl wsbhdretvabller twatthe hbtkiveg bar in
order to cong i [ I o] p t4,09 :qal_ f or, a ive for
the w thdr amﬁ?ﬁogg%t.?ggﬁﬁq?ﬁ%? ﬁ% %FFggngseqcﬁq%gegég%eg %nag%e | ocki ng
bar is in 9esiyedt DSdSit-i oAIUD0 iy cRPEREIDLeof Witididrawabie t hartecks t hat

have been @@nt@m@@r@b@vwﬂ@prgégntbeore@@iﬁ?gg?e‘{,ﬁght htgﬁlé aga_{,)\ﬁast otne
o e W thdrawabl e part,

handl ¢ _can, be fitted to , the fraont contro] pane
with the BOstIhas8eBPLABR W SRS ptBh9 BRdoFolthihel ek Hs OPaENe
| ocki ng bain bedawth aressgeddpt fereh on di shbgcecdsom thewdadd) e @ndsi n such a
position t 1.he hlérg’? i s_.qQpposite the push button.when the, handle is
gri pped vvi({k_%h%lhgl?%ur |Sng%?g o%e%xr'l%s%%?‘ld;an?{herﬁggf'lgﬁﬁophﬁl Fbeck the 30
wi t hdr anald isgear thandonbiagi bam tdarhi lse handdinetihd reamp s twlebch

are connected with a suitable overlap, depending on the

20 'width of the withdrawable part.

The interaction that has been mentioned between the
locking bar and the guide parts can be ensured,

_ according to one refinement of the invention, in that
25 the locking bar is provided at its ends with locking
~ tabs which each project beyond the outline of the
enclosure, and in that the positioning 1links have
depressions for the operating and disconnected
positions, which are used for the locking tabs to

30 engage in. This is then used in such a way that the
actuating element can in each case be operated in order

to change the position of the withdrawable part, for example

from the test position to the operating position, in order
to pivot the locking bar and to lift its locking tabs out of
35 & step or depression in the positioning link.




In order to ensure that the withdrawable part is kept in the desired
positions, it is necessary to avoid the 35 | ocking tabs bei ng di sengaged
fromthe positioning link by lifting of the withdrawabl e part. According to
-one 13 Septenber 2004 - 6 devel opnent, this can -be achieved in that the
arrangenment of conpartnment bases restricts the vertical play of the
“wi'thdrawabl e part to an extent which is |l ess than the depressions in the
positioning link. 5 The invention will be explained in nord3deptamber 209he
following text with reference to the-e&enplary enbodi mrent which is

illustrated.i figu 0 .Figur erspect L L ation of
a wt hdrawggl (rabfr'tp)&a}% #%régéllg_\%v- vtga%g%%wﬁtggﬁzggsgassenb %/¥§F:ttgju:i’2%% shows
t he withdr BAgbieudart ads-sHoWaR | RO 150 PReratiqy opr aB®v8es; niitt sisoperati ng

position. Fuguhfedashowsral enhdy 0pdsdetiainlingf 2 iRasi i ng | indkand of a
| ocki ng pin, which has assuned the operating position in the positioning
link, as SRORATEA Mgl & IOYBh FEQYr dSSATAIATS of ethe| dOFkaRRORSD,

corresppndyAg 9 dp BiESacefNdo3, pod i@l Nec o ey avabl eoRiderand t he
| ocking pin_are_ in the_test sitron. Auxiljary lsolathﬁ contacts are
d

shown open®f25thgguped P raYERPE & o R orf* T TREi gtFBET 18R 51w £7% he
di ff er encewt hRBrahabaexigd®f yihse!l alienggeddé aglstar.e Thdsedredenltiskew se

sty e e aestey ahed el BRCESCLA {1 i SRl FlauLER g and S
to the disconnected or operating position after
(0 insertion into the guide parts. The insertion process
is also interrupted, when carried out correctly by
using the actuating element for the locking bar.

The need for the user to pay particular attgntion can
LS equally well be reduced by using projéctiéns to cover'a
depression in a slotted link that is associated with
the disconnected position of the withdrawable part,
with these projections supporting the locking tab of
the locking bar against being released inadvertently in
20 Dboth directions of  movement. These projections, which
expediently extend over only a small portion of the
length of the depression for the disconnected position,
trap the locking tabs when they jump or bounce, and are
accidentally 1lifted up to the upper edge _of the
25 depression, as a result of the withdrawable part being

operated excessively roughly.

The arrangement which is known per se for blocking the
: main switch against irregular switching on by means of
?0 a locking zrod which can be moved by means of an
% 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




- 7 - 13 Septenber 2004 The withdrawable part 1 which is shown in Figure 1
has an enclosure 2 like a rack with a rear wall 3, 'a nounting plate 4
parallel to it and a front control panel 5. The withdrawable part 1 is

‘| ocated on a 5 conpartnent base 6 which has side edges 7 and 8 as guide
parts for the wi thdrawabl e part. The conpartnment base 6 can be nmounted in a
" known nmanner in the rack of a |owvoltage sw tchgear assenbly, for exanple
by means of holding lugs 10 that are shown in Figure 1. DetldiSeptentren004hi s
arrangenent are not illustrated, first$y-because these details are known

per se, ang.: nd Se. ar ot .r i f t apding of the
i nvention. qiég%%e r@/‘f%g%%ywagﬁéﬂgére t garga%eb;%#oélgﬂai ir)i’g’t P%%S{s?eg? i 041n of a
doubl e- heabédcaingwrlileashi ¢hitk sowrerrRGurk Lhe rsamelerimg-prigduce the
characterlihgg 9§§Rt%ﬁﬂstﬂéﬁﬁsééﬁﬁf&é@ywﬁgg?dé§§ BBE%hQQnEO%EF%QQ%Othe

0
test position and the operating position. ore describing these

positions Rackdng Beraipre feachdvatest deshst aae BiMRIr awabl e part 1 will
be explgqined first of all. Two handles 12 and 13, which are shown in Figure
1, are available for_ the user to handle the_w thdrawable part 25 1, and are
fitted to Whéler oni thereraPlganBRTSS Tﬁ@rilﬂﬁﬁtrépgd gefdngeBRWeTni t h t he

handl e 12 ha¢bigntan iy dditediapd! ent3 oiddGalg pesibeen bouhdnkn be
ergononlcalgg expidlent, but can be nodified %ﬁ%requ red. In.addi.tion, the
wi t hdr anabFB2paFPLREARY £ORGAFNS, & thi TH 3 MY THesP PR BAPEFcEFYFLSa drive
shaft 14 whreh rpassds gl dighf 1dwel enecbosnnve: 2 In the sdigsest,i obt ofist he arrow
11 an as t headed secti.on, ,and a .nut_whi.ch i rranged op.the .rear face
of th dgonﬁﬁ?f’ﬁ%ﬁfebg%w@, 228 13 AR, %ae’?téseegAgﬁa%éEEFan 15, 35
whi ch i s pwbthded asizmivesperite nglooklingor bve dadamrdiang asoi sthedi cat ed
by dashed- :LLnes, i # i i { QN epi ichis
arranged gﬁgéﬁgl%ﬁ gg F§$ er%ggﬁ%ﬁnégéﬁfgn%;?f%%%gr%ﬁapgﬁgﬁcé?vgﬂ or der

t o oper at emeansdifpveadRemings openadd@ry @f Theuieive sppie vRenwLbRRdr awabl e

part 1 in {ienapsl:abiBdparkOoist 19N ar Maph &1 £0& - b36Lat sRGakLAGeCONt aCt S
17 (feed) and 18 (outpu?) eng%%f with fiel ralLi 20 and .connecting pieces
21, rddpecThv8| FamiPehechafyes Yy AdEAFSr 2 i SOPSHFRy TUHIERE st92, which
arle arr angedesuekidihgt Bdeyiftavrdere id tbacdaleen omsériiwen ahodw 10 11
relative t

oAl Ve UBetEne Sl SIS g salate g A SLTEUPOLL 0 RUEIABEY |
to nove topéhe, opmuch i nhaposicheondriveorter imagmdesililee when the
locking bar is in its rest position.
20 |
Irrespective of whether all the locks that have been
mentioned above are present, or only some of them, at
least one handle can be fitted to the front control
panel of the withdrawable part, with the actuating
25 element which is provided for operation of the locking
bar being arranged at such a distance from the handle
and in such a position that the thumb is opposite the
push button when the handle is gripped with the four
fingers of one hand. The user can thus unlock the
30 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
35 locking tabs being disengaged from the positioning link
by lifting of the withdrawable part. According to one




15 (rmain) 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. Wthdrawabl e parts for | ow power |oads are 20 thus easier to
handl e than those for high power levels. In a correspondi ng manner, the
~drive shaft 14 is required only for "large" w thdrawabl e parts. However, it
is shown in Figures 1, 2, 4, 6 and 8 in order to illustratd3tSeatember 260
the scope of the invention, a 25 drivegcan freely be integrated into the
syst em of Iockln aratuses that are still to be explaiped. Th

wi t hdr anabF& Ve “fp"r shBaﬁ Swi tHIht Qi riFBTEEEDI i g ﬁgﬁFdert Bt to

conceal thaﬂnaﬂgam;ﬁﬂ)dﬁumwm@wsememhabaaee segmmﬁn&antﬂ@nvéﬁ&ndaWention

Furthernore, _the swtchin ant r and ct| n d VI h are
associ at edPditth %Edeétce ggﬁéfﬁgFBgﬁ r ¢ erswghgﬁndﬁsall
shown, mﬁtﬁesmlyh@meuhalﬁepmasﬂndhstmnrnheﬂmmwutﬂWmsngslnnhnted on the 35
nountiq? plate 4 that has been nentioned and can be switched on and off by
means o an operating shaft 25 which is accessible on the front control
panel 5. The9 irnvmlts'ecm ewbdi 2804e:iaigdr iheawee dftahe Hockihey
apparatus to i io |l cki b 6, ends in
the front %ggggoﬁﬂghe %%%Fosﬁygﬁ@ gﬁ?%r%ECQfo ?%e ?g%%t é%%h&hﬁﬁéénel 5
and over tREbefENeatwEEStofis Hd IBistiratedidie theyfigeresmds, the | ocking
bar 26 is fitted wth pivoting arns 30 and 31 which are paraIIeI to'the
side wall s 27 and_28 of the enclosure 2. These, pivoting.ai ns each have a
bear i i pi R+@HFEh LengBye¥Si n &n 86€ﬁpﬁ§tllr"fet helgﬂ-ﬂétﬁﬁgi"gnﬂ %hd #8 and
they al |l owsibadt@whdtlei ngphat 26 fbg caary Quw-@opitwelel Ng swavedgRiar Which
is' essentlalléean the formof raising- or lowering relative to the
conpartnen 8- its ends, the locking bar 26 is also prOV|ded wth
| ocki ng tabs 32 and 33 whi ch proj ect t hrough wi ndows 34 and 35 in the 15
side wallsg d 28 n C o] links d , Which
are |ncorpo% 2 2@g3% Hﬁﬁ% R"!?%ék ié Q%%tn%%t %gggﬂ6 §%etails of
this dﬁran@é%ﬁ? ﬁwl Erpe epopiva.nda |1é;tSeromztawm @ofided Qo Figures 3, 5, 7
and 9. 20 Wien the locking bar 26 is in its lower rest position, then the °
wi t hdr anab] e part _1 is bl ocked against_novenent. In order to allow
movenent, FREUFBcRi AHOWSr 29 sRlargnd [CGataddl 1of | #sPEPEEAPRARIpS4PKi on, and

this 25 lSaﬂade;fpcssswlehg @ulrt negti FMVRAENadsdudcrDet 36. opbratingl udes a
slotted link slide 37 E% gnt sl ot ed link 3 |n mhl h a |inear
FhBPsF

movenent pPR%46*8HgaBe 1984 Ed drﬁlkt ‘h&9 & BTt i nitial
part @0 the slotted Iink 38 extends parallel. to the conpartnent 30 ‘base 6.

vhen the | £garogoyerEnt Phn 401 o:1908Led:t Bl SolDLLLBLPAE! . cbhen L he

| ocki ng bar 8d and“canno 8 rarsed dire or by any
ot her inf Iﬂe@mégs| At anpt $.oper atiivh pdw tW-‘di'fhdrIW%bJa%nP@étdén@ tkel usivel y

by operatingckhggs! gited didk. shi dend? %%é%lf53§§t£6na” agkyathpg el ement
41 which is fitted to the front control panel
- iscolating contacts are shown open.
25 |
Figures 6 and 7 correspond to Figures 4 and 5 with the
difference that the auxiliary isolating contacts are

closed.

30 Likewise 1illustrated in the same way as in the
preceding figures, Figures 8 and 9 show the
withdrawable part in the disconnected position.



- 10 - 13 Septenber 2004 and is in the formof a pushbutton. In this case)
the linear novenent pin 40 noves into a rising part of the slotted |Iink 38,
as' a result of which the locking bar 26 is noved about its pivoting arns 30
‘and 31, and is 5 correspondingly raised. The actuating elenent 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 thunb of 10 the |eft
human hand when the fingers of the same %7and are gripping tldceptemthes 2004
The | ocking bar 26 can thus be operated, and the w thdrawable part _ 1 noved,
with the handThe whthdzawabde magt A5WALENoAR ARAYEY et sHiOBARA2 P&Sseat ed

on the operating shafdsdoe of2 thekani 8 syidiehwi4mnd hasari w&lknayn @anner,
a pivoting lever that is connzct ed to the operatin ShaI,%E 25 and 3 Ig_ﬁ:ki ng
rod 43, whi cHP¥NEbRGeRIGFS nda BRTREE hafferto Bi VIS FEREFSr 20

is coupled topihedy HRanEhef wi tdidwiblée nkpamnd 1 s iappriodatsce| ymt ari ght
angles to_the conpartnent base . | ocki,ng, pl.at.e 45.which, i onpecgted to
the actuafi ngc‘é‘f‘%ngﬁmeﬂﬁ iRARRi gedﬁ%&aui I ﬁbéepa?%ﬁ’?%l h]t og{lﬁ‘er%agg of

t he encl osur egide patakl doxt othidew25hdoapableemartiaseTite Thephotkeng pl ate
45 has a | ocking opening,44, in which the [ r C e e enly
when t he act ??‘?\g eFSﬁeﬁe Wl%nstefn ]:}?sgu]r%%g'{rga e&n%%sfﬁbo???i g%eHTﬁg
conpart nent bmskodfvbisagel svliitahgepeniasgenbly ivx hexampleckyYngenrsd can
engage only. Ve 0 1fgtshady B2kt shol® 1ih 1 #5gQPEr 811 BELRYSKt i on
(Figures 1 an 2??&£?Egén§":ﬁr?tss%?c %ﬁ can tshus b_e1 SW t%ﬁi;d on %nl y when the
| ocki ng pPat o5 thipn @REANERReHN. 2The REEKI gt Bratea vt hastEnsti¥cki ng

openi ngs 44 igeoidss thalsd NgebB DsSWrLhkB4whahdie BBUNtAME | Bedodlly
different positi on% or_can be used in apother. main swtch .whenv\ﬁhgh-
actuating el JPRFAUAS 5REYt AT A& nEePnaf 894508, TR rIding oh. FRe13

Sept enber 200#nverddiodhe noveabl e auxiliary isolating contact 22 is seated
on a contact slide 46, which is guided such that it can nove in the :
direction of the doubl e-headed arrow 11 and can be noved by neans of a push
rod 50 an8 arrlpewathdgayablediprty 1hgan deovaved dn the Adbagshéengui de
51 15 used 10,4 0Gkablif1 BURRaRRA 320l UM EIEIDON 100in (BHXFibabE 1,

i sol ating cont ac 3 open or C oseg . I'nstead of belng operated by, the push
rod 50, the auxi Prdey itsolRHedifre okb8cCharaciariftds RPDPetRBd éi}aio

means of a scfewedriskg Whe\d{BebhyEct&Qr po%arpbe ,asHh seéosedobtDbn27 17
691. The essential feature in any case . s a bl qckin ,Whi thcan be

g.tab 4
inserted int ®2& Jg¥hi APSHREIRT | 8OV Bar BELOFR opﬁéfrﬁg’lﬂﬁoc FRFs
agai nst bei ngpdéftensnt nt heopperdétayl posttiohenhefieatures of the

withdrawable part 1 will be explained first of all.

Two handles 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 control panel 5. The
illustrated arrangement, with the handle 12 horizontal
and the handle 13 wvertical, has been found to be
ergonomically expedient, but can be modified as
required. Ih addition, the withdrawable part 1 has a
30 drive which includes, in particular, a drive shaft 14
which passes through the enclosure 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




15 t'he auxiliary isolating contacts 22, 23 are closed. The contact slide 46
can be blocked in its basic position by nmeans of a bl ocking piece 62. For

t hi s purpose, the bl ocking piece can nove about a pivoting 20 bearing 63
-which is arranged on the side wall 28 of the enclosure 2, and can be

| owered in the direction of an arrow 65 by releasing a holding screw 64. In
"this |lowered position, a blocking tab engages in a correspondi ng recess
(both of which are conceal ed) on 25 the dbntact slide 46. |13)SeptendmsePibed
above, the withdrawable part is equipped with a drive, then it should be

i mpossi bl e t comcthes frwntrcortshhf PaRgdn TheifaPKden teh Pmeratswithened
on. This is aghjeye N§ .0 0 ure panel 52, which is fitted to the
30 | ocki ng ba&fpjz‘gga%]agg\ﬁiwg%, aahge:ﬁ&{lﬁhé’%laécki ng bar 26 is in the rest
position, is |ocated behind the insertion opening 16 such that the hand
crank 15, V‘hiﬂb-%:?epi%h%g 2R triePRIrAlvall d Cliﬁla{rthI iheidsi ypeshafingld)
cannot be plugged onto the drjve shaft 1%. 3 Sggtenber 2004 - 12 . . T
met hod of SopP@$+ o thHe peRIERoNTEIERLAFRI DLEOLREFAPNeGORAEPe et ail
iR t he L 8| | ovw'bfvgeathnui tg r ebeESAEP bﬁhgﬁlg@ nestR Ededd Taild he0Fagdre 2, i
the withdrawable parf 1 is once ain shown.in.its eratin ositign, wt
t he positioni RPPFRRkIRY BiSTEFSs b e e R (L p&?t .g,‘%lel I%‘?‘F‘? afL'tféf:T%éut
away, as an eqhaf peshrdetipsdlatitdg guwaenthctide Jipsi whdwngalrienka84ahgeda
contour with t o] re,10 steps d .whi i At . S Wi i1ng tab
32 on the |ockt ggg%g:.he/&’ et %‘Hg%né%ggﬁ%a@&gg?r%ta R 0?; #lg%at% ggggt t he
front, al$toplburkide¢if®@ ato athed envwlerswed h2t hiengage hwigh andfaxsdop
surface 61 ar b : 4 s Wit | @qpart 1 is in 15 the
operating po§$€$%§£°€iggglg%%ﬁytggg%gﬁﬁgblgg&?ﬁthgg'BZ entering a
depression 53 in the positioning link. A secure support is achieved by the
I ocking pin 33 i dEeMtdUih N"FigugeSenNsa dicé hespewiduividigit i okddz on

t he opposite side of the withdrawahl e rack 2. 20 .;This prevents ar‘rgge

resul ting frdrR RC%Rt ERptPRoOPRFALERE RO Rikb I FFES a5° P 8F m-6F

m suse. hB ordeiig) newelkkeny tduttavets elparndl, 18t andnedessanyidiaayse t he
| ocking bar 26 tp its operating25,R0Sitli y atkng C LE

el ement 41, vﬁst%fﬁ'éllf‘%clﬁoﬁg:%? SEEt hée#’%gei r@ﬂ%{]t 1i:(})1% tlﬁlggﬁgpéggg:g%n%i nt o
t hemai n chanmet g ofpidmeposiTiioni fpridenk BWithes 1y t BePERSlS eopar the can
now be moved Ly, pHaANsQL LA Y Shaldiddide EbArdbesonnecidl posLikon,

whi ch is define y30 a furtherdepression 55 in the positioning link 34. If

h
t hewi t hdr anal desigred . | Fithdrawalle sPeRtSasies (IRY RIEEIheRGESHgare

t hedrivepot heshaekiag; 8 Ntauhafal eCahlay MRS U0 higiepowesi Dabbls .
However) if the w thdrawabl e gart does not h€¥e adrive ag%ig nnigd Ln a
corr espondi ngtarfherCARE PERRNIIRE SBENBEH; ectPBnsB WiF ch>PPbfectd i Afo the

mai n channel ffquired3only Fent enberg@00%ithdrawable parts. However,

it is shown in Figures 1, 2, 4, 6 and 8 in oxder 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.

he

The withdrawable part 1 is shown without wiring or
cablring, in order not to <conceal the locking

30 apparatuses that are significant £for the invention.
~ Furthermore, the switching, control and prc_atection
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.




above the nmouth 59 ensures that the w thdrawi ng novenent of the

w t-hdrawabl e part 1 is necessarily interrupted. 5 I'n the di sconnected
position as shown in Figures 4 and 5, both the (main) isolating contacts 17
and 18 and the auxiliary isolating contacts 22 are disconnected fromtheir
fixed-position mating pi eces 20, 21 and 23, respectively. Starting with the
Wi thdrawable part 1 in 10 this position in the withdrawable rack 7, it is
now possible to nove to the test positio was is shown in Rgaptenger g)o4

usi ng the push- rod 50 and the contact slide 46" to nove the m)\clleabl e
auxiliary isoPaeingiesntgatuze ofcihenhaoGhinghRrRRTaFEnafRRTIING Lo
fixed-positiopnd5;apxhlishy iksal alddMrigpBaact2 3. wHieh aggeehasednFicher e 7
corresponds to Figure 5, since the wthdra blegari 1 h%s‘?hn&%‘ cEan %d its
posi tion over Brenii PRTtespEbctiey TRt RTRar CreRAtREESE. “PhetTRckERE St ab 32
is thus stillcbRepbed panéihe slepradsicaned5.th) Antd feur thigitiposift | aire t he
arrangenent according tqQ the i,nvention h an _ext.end r,f €eapv ition
as shown i°n F?@ﬁ?%%ugeaﬁd &t V\ﬂ“ﬁ%‘r a&gsl goﬁgcrl ?1 B1(i:>|dé‘sxorr%(l\g/eggt g_dl_%: Eﬁ%?
position by opefatphgothagaciuat i3y shéndht whicho 2% |pdrathel | bekihg t abs

out of the depression.55, .0nc e | I e, p t 4 59 of
the main changﬁ‘ﬁe?ﬂag?‘st Ré 5‘5@ ?réorﬂfﬁ;éﬂ%]%éég%% %/\h??%gtgﬁeggm?tg%g?gmbl e
part 1 is bgi;ngma_wi tmhgﬁhﬁvaemtm&m;m agfélilﬂl'r}st@mgé'@et?y Sfagénﬁf a
proj ecti on [ oGat e,880B sS W@ cendP, a N heh can
| i kew se be o?/é%:gﬁr% g? ggleer ;st%i%g t he %c%ua?i ng el ement 4%.9 aAfter this, the
| ocki ng fidns Bockimg 3Baar @6 dent @FBYIt Shde 2 K- Y9EiNg PR e hksWBA<End 35,
-and the -w t hdf anapl S-pa{d 11y Cath Namde famved f raistife 3brcobpaerimat base
6. 13 Septe'{ er 2004 - 13a As a further S,ﬁeCi %I f aturte, érﬁ Sis ER%Si bl e
to lock the WEeHIFEFRbIES pahe FoMPaEidehts RTEcPed Postt ot H shiown i n
Eisggr ets ﬁband]é%c]zil' d@,atrgi_zs 'E'_E;e ERe aptrov_ti:i_éd 4fitls ﬂ.btlf:_ktingf tailfli 3; 14 -
ept enber ocked.in the hasi.c Pia0 e; i ng
pi ece 62 aftef™ eﬁgasf“’ ct]"hé’ﬁ?o-’le(ﬁ%gt%ﬁcf?g%6€2[£H§P‘)rqge3%hedxg§f}o%£ilr}g Sflece 62
is fittedson sbé@esiwiel bml 12728antihi 238 candnliptisragdne Wwalidin PREL G PREREWADI €
part 1 1's |ocpledoyhsiin e Syhiohogal aaserBbyacthe i L avabhs part 1
€ escri be

is then inser I n“the manner into the sw tcgg-l ar a sengl,g and

i s noved on t#mdcoBmpart neie bafImRMent | Pas@cles PFEAditScoRtected

posi tion. The,ppbAyeMbheh w34 1ICaHe NAWha isWd Chetepnwinth arstdernoeked in a
known manner (padl ock_on_the swi tching handle 29). In this case) the

. locking rod 4 1%‘&5@%3%h?ou&ha’i‘ﬁegkocki ng opening 44 in the |locking plate
45, and e@ntinues through the opening in the compartnent base 6 (known, not
shown). The w_t hdr bl.e part i,s i hi y :Secur L st apRt . The
drive, if predBfe, %légn lﬂcﬁ‘é\ﬂgsé:’%?z%e]‘%pg?atlz% Lﬁbog'gealﬁgéég epgﬁgg?tg?()n
openi ng for thkehandher ank tiiravaivie eapedt by 1t hd scl dale@ekednefI821SPHen

the withdra | §4 NsEidLdebnt Wt Sdearable o ackak Siqr bagg from
the positi o%ﬁgﬁ}ﬁ&ﬁ%'ﬁ%&r es %Pa%g gzﬂltcﬁg | ocki ng tahs ,32 and i%lﬁ but

agai nst the s26pmusti e H8isadt tios 16T aPRBTARYRY nEAH W ndtt 151f the

act uati ngsel efBnhadd oW1 asly dheinthe khedkmegt dhinldiye 336 ar ®hiai sed

and can now pass_over the sto ur.f.ace 60. .The.l ocki.,ng _t 2 en

abut agai nst tRelBPBEr &t OEE?'aae'é'"g‘l.s%\%ef 5Fct"flo?1h b8t \;\%ge:rhét ﬁ%g?t{i%@l ng

tabs 32, 33 apnghkhesst ep stithca Ghreanvercammntbypinséd gangagaswshgt

novenent, and,the | ockin bs i nt ' f ere
§s§r 8§sittg’ﬁ gg%;jcgrng{‘ 1% o4 MR TB0 fﬁi‘f‘@{‘%*'_s pérefoemub

they can entet®tf&® he di‘sconnected iTion. In order to
ensure that thkotvedi nginlabs8832ex8endsnnpardblabydi i (F8E eFPEREFFIBHT

vibrat i oy pr_BoUDCENg sty OfntNe 1fgare SRRt 3pdn dubedld V1 oedeed henmai n
channel , a rurther projection 58 Is arranged, at the j Ué‘ICII og frgm t he
depr essi on 55thast Raimdiad Rarhel thep ithe hodring: PAR &° the BLBFEES on

53. and cannot be raised directly by hand or by any other
influences into its 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




) 3-Septe~ber~A04 - 15 Patent Claims 1. A lowvoltage switchgear assembly
having a rack, having guide parts (7, 8) which are arranged in a fixed 5
position on the rack, having a withdrawable part (1) which can be noved via
'the_‘gw de parts froma disconnected position to an operating position; and
~having at |east one |ocking apparatus in which the |ocking apparatus has a
| ocking bar 10 (26), a linear novenent |inkage (36) for noving the |ocking
bar (26) froma rest position, in which tRe=-withdrawabl e pdr3tsgeq313}n'?e§2004
bl ocked, to an operating position) which all ows the novenent, and has an
actuating el empdt ig41)n fiore oferat ofg & HRUIBPRFRERr oV FRARagd36) ,

with the | ockj r [ r kN3 | 16iS b
wi t hdr avabl e %gg?gglyﬁgﬁheﬁ% RA rArdANEGFes NiAB0CRC OISy (Bar € 0bft ke

such that it can pivot, - w.th the |ockjn
extending traRb9Fed] ¢izk Wi n 'T‘%sBe(Fteﬁbltt hef d?“’wég?‘i ot&’%f f?‘ﬁ%”%%\?%%mt%)
t11) and essepgi @kl ycAMRT dbGuenttee piviitinm dimesedol esut e3X2)andnds with
the | ocking bar |ntera§t|ng at iits._ends with a respective positioning |ink
(34) of i eatRrESEROBEIBALYF2EREYui de parts (7, 8), which has |atching
steps for the disconnected and operating positions, characterized - in that

the wi thdrawahl e part _has auxiliary ,30 .i ' ont a, s Whi
arranged such %ﬂagcgﬁgglggneggmﬁﬁ&eé%bf%ﬁ%ﬁ%ﬁéﬁégnﬂ%pgﬁgt?%élgéggLg?ugre
relative to tteeedefoshaad Darcflet He, 18 Seprsiffdom@owrh gt it is

W t hdr awabl e Qgﬁul(ll)th'en Qf‘ggr wh@chnaage Wit @ripped 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 lever 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 locking 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 1is in its 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.




associ ated fixed-position auxiliary isolating contacts (33), and - in that
the operating device has a blocking tab 5 (48) which grips the |ocking bar
and blocks the locking bar in its rest position when the auxiliary
-isolating contacts (22, 23) are engaged. - 16 13 Septenber 2004 2. The
| ow vol t age switchgear assenbly as clainmed in claim1) characterized in
"that the locking bar (26) is provided at its 5 ends with | ocking tabs 632,
33) which each project beyond the outline of the enclosure 138eptearher 2004
that the positioning |inks (34, 35) -haue -depressions (53, 55) for the
operating and di sconnected positions, which are used for the 10 | ocking
tabs t32, 3Bp tmowesmjabe Roxiliatyge 1 swmtamli@geoswatchgdair iassddad as
clainmed in_gn |_al | . teri ' he positioning
| i nk has a°§a%n%%§%§§é3%%%§% %é?ﬁpgiﬁgu?% é@g?égo%ﬁghé%ﬁﬁker%(§$Qﬁ t he
| ocki ng t apog@2)im33he ahikativpnwf acke ¢60plethehdedpeasinoiw dlly sastdppi ng a
novenment o h ' I t it dr I rt. ) is
bei ng inse%?%dgfﬂ?%ngﬁgwgﬁfﬁgﬁg%‘%%}%S¥Q§E #ﬁg Pgmgggﬁgggéﬁgmﬁtgﬁ%%ar
assenbly abasPdendd ithatheldfmenBtpdecndiitg ¢ dparonehasuéder Pleds n t hat
used to lock the push rod 50 in the end positions

(auxiliary 1isolating contact 22 open or closed).
Instead of being operated by the push rod 50, the
auxiliary iscolating 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 positipn when -
15 the auxiliary isolating contacts 22, 23 are closed.

The contact slide 46 can be blocked in its basic
position by means of a blocking piece 62. For this
purpose, the blocking piece can mbve 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 64. In this
lowered position, a blocking tab engages in a
corresponding recess (both of which are concealed) on
25 the contact slide 46. If, as described above, the
withdrawable part 1is 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 locking bar 26 and which, when the locking bar 26 is in
the rest position, 1is located behind the insertion
opening 16 such that the hand c¢rank 15, which is
provided as an operating tool for the drive shaft 14,

cannot be plugged onto the drive shaft 14.




25 a depression (S5) in the positioning link (34), which is associated with
t he di sconnected position of the withdrawable part (1)) is covered by

proj ections (56, 58) which support the |locking tab (32, 33) of the | ocking
-bar i26) against inadvertent release in both 30 directions of novenent. 5.
The | ow vol tage swi tchgear assenbly as clained in one of the preceding
~clainms) characterized 35 in that the enclosure (2) is fitted with a nmain
switch (24), and 13 Septenber 2004 - in that in order td3Beptdmbch@00dhi n
switch (24) against irregular connectildn- a | ocking rod (43) can be noved

in a knownrhRNNRL: Hyd ”BE”%ﬁHraﬁﬁ&Pebﬁt 't‘lﬂa 519§§§.t§.8§) eyt hgi R hsWi tch

(24) in 5 order ;to engage in an openin onpartnent base (10) to
whi ch the RFPRALBREDI ¥ pHIT g 15eFeit] tltréd th&ndfwalpwaflgt HeS¥ockiltdt bar (26)

or its |ingarewevieaentb Figkaas 03&Hn ®an be bl ocked by nmeans of a bl ocking
pi ece (45) which is operated: 10 at the same tine. 6. The | ow voltage

sw tchgear assenbly as clained in one of the preceding clains,
charact®ri zad the tFhajurkb X o&mw:emaﬂewabﬁa) pla&tf i1 trs bﬁcéhagla@.@ki ng bar
(26) in ordﬁr to .conceal an _insertion hole J.tt}il an o t.l ng tool for a

drive for PHEH tlﬁ}jr’a%bPé’eﬁ&;ﬁ“(gl)p°§hEh°? e VR F’% tRA¢CEssi bl e
when the | dm:hkngzibhle:.(u%)snc&rn wiittls arda;&&cmllbanns Ylluherkoedvealtage

swi t chgear enbl ai ne pr.ecedi ai ns)

characteri z@%i’ nt e?t(";1 I egggakﬁea n(g%té¥§2 j%g) |F‘s1 1 e3d toTPﬁe front

25 controlppanekO(lsylgoflJtrﬁe VBidt hhaawaabl e;tqmuomr( 191;.tlandtw<m tdrat mpkre

act uatig eLepent aballiich: heePhoYLd ﬁﬁrtrﬁ&eggkkgﬂgoma €33 0gki ng bar
rom t an

(26) i's arranged at such a disfance and 1 n such a
posi tion tkae tlﬁ’élqlﬁ@rrﬁoq% 8ppodi teaimechannali i 3D2E| énettui1$9nhen t he

handl e (1230d8teds g€i ppRE Wekbnthe &oustbpnogherabeonsohagdraigedhe
| ow- vol t age agﬂglgggear gssenbl Xlt%s %I ai medd n onesé)gpthe PEgcedl ng cl ai ns)
arranged above it. When the withdrawable part 1 is in
15  the operating position, it is secured by the locfcing
tab 32 entering a depression 53 in the positioning
link. 2 secure support is achieved by the leocking pin
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 is
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 discommected position, which is defined by
30 a further depression 55 in the positioning link 34. If the
withdrawal 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

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




13 Septenber 2004 - 18 characterized in that the arrangenent of
conpartnent bases (6) restricts the vertical play of the w thdrawabl e part
(I') to an extent which is |less than the depressions (53, 55) inthe 5
"positioning link (34). 9. The |l owvoltage sw tchgear assenbly as clainmed in
one of the preceding clains) characterized in that 10 the operating
“apparatus has a contact slide (46) for novenent of the auxiliary isolating
contacts (23), in which case the contact slide (46) can be 13 Spkauebeas0ddans
of a bl ocking piece (62) in the di scoRdected poSition of the auxiliary

i solating ggBlAcCt %) -mou 59 ensures hat the withdrawin

INN B/ND/I\I/I\I}/I\I/NF/I\I/I\I/NIZ/I\I/I\I/ /N/NI’?/NP/N/ND:7/NC /NL/'N 1 uanr &(ru_
movement of the withdrawable part 1s necessarily
interrupted.

5 In the disconnected position as shown in Figures 4 and
5, both the (main) isolating contacts 17 and 18 and the
auxiliary isolating contacts 22 are disconnected from
their £fixed-position mating pieces 20, 21 and 23,
respectively. Starting with the withdrawable part 1 in

10 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 50 and the contact
slide 46 to move the moveable auxiliary isolating
contact 22 such that it engages.with the fixed-position

15 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.

20 _ '

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

25 lift 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

30 located above the stop surface 60, and which can

' likewise be overcome by coperating the actuating element
41. After this, the locking pins 32 and 33 are located
cutside the positioning 1links 34 and 35, and the
withdrawable part 1 can now be removed from the

35 compartment base 6.
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blocked in the basic position by pivoting the blocking
piece 62 after releasing the holding screw 64. Since
the blocking piece 62 is fitted on the side wall 28,
this can only be done when the withdrawable part 1 is
located outside the switchgear assembly. The
withdrawable part 1 is then inserted in the described
manner into the switchgear assembly and is moved on the
compartment base 6 until it reaches the disconnected
position. The main switch 24 can now be switched on and
can be 1locked in a known manner (padlock on the
switching handle 29). In this case, the locking rod 43
passes through the locking opening 44 in the locking
plate 45, and continues through the opening in the
compartment base 6 (known, not shown). The withdrawable
part is in this way secured against movement. The
drive, if present, can likewise mnot be operated,
because the insertion opening for the hand crank 15 is

concealed by the closure panel 52.

When the withdrawable part is inserted into the
withdrawable rack, starting from the position shown in
Figures 8 and 9, the locking 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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Patent Claims |

1. A low-voltage switchgear assembly having a rack,
having guide parts (7, 8) which are arranged in a fixed

5 position on the rack, having a withdrawable part (1)
which can be moved via the guide parts from a_
"disconnected position to an operating position, and
hav1ng at least one locking apparatus

- in which the locking apparatus has a 1ock1ng bar

10 (26), a linear movement linkage (36} for moving
the locking bar (26) from a rest position, in
which the withdrawable part (1) is blocked, to an
operating position, which allows the movement, and
has an actuating element (41) for operating the

15 linear movement linkage. (36), ' ‘

- with the locking bar (26} being ‘arranged in an
enclosure (2} for the withdrawable part (1) such
that it can pivot,

, - with the locking bar (26) extending transversely

20 with respect to the direction of the movement (11)
and essentially over the entire width of the
enclosure (2), and ”.

- with the locking bar interacting at its ends with
a respective positioning link (34) of in each case

25 one of the guide parts (7, 8}, which has latching
' steps for the dlsconnected and operating
positions,
characterized
- in that the withdrawable paft has auxiliary
30 isolating contacts (22), which are arranged such

that they can be moved by means of an operating
apparatus relative to the enclosure (2) of the
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withdrawable part (1) in order to engage with
associated fixed-position auxiliary  isolating
contacts (33), and . ’
- in that the operating device has a blocking tab
5 {(48) which grips the locking bar and blocks the
locking bar in its rest position when the
auxiliary isolating contacts (22, 23) are engaged.
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depressions (53, 55) for the operatlng and
disconnected positions, which are used for the
10 locking tabs {32, 33) to engage in.

3. The low-voltage switchgear assembly as claimed in
one of claims 1 or 2,
characterized in that _ ) _

15 the pdsitioning link has a main_channei (54) with a
mouth (59) for the insertion of the locking tab (32,
33), and stop surfaces (60, 61) for positively stopping
a movement of the withdrawable part (1) when the
withdrawable part (1) is being‘inserted into the guide

.20 parts. -

4. The low-voltage switchgear assembly as claimed in
1 one of the preceding claims,

characterized in that

25 a depression (55) in the positioning link (34), which
is associated with the disconnected position o©of the
withdrawable part (1), is covered by projections (56,
58) which support the locking tab (32, 33) of the
locking bar (26) against inadvertent release in both

30 directions of movement.

5. The low-voltage switchgear assembly as claimed in
one of the preceding claims,

characterized _
35 in that the enclosure (2) is fitted with a main switch

(24), and
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against "Irregular conrnection, ocking rod (43)
can be moved in a known manner by means of an
operating shaft (25) of the main switch (24) in
5 order to engage in an opening (44) in a
compartment base (10) to which the withdrawable part
(1) is fitted, and in that the locking bar (26) or
its linear movement linkage (36) can be blocked by
means of a blocking piece (45) which is operated.

10 at the same time.

6. The low-voltage switchgear assembly as claimed in
one of the preceding claims, '
characterized in that _

15 a closure panel (52) is fitted to the locking bar (26)
in order to conceal an insertion hole (16) for an
operating tool for a drive for the withdrawable part
(1), such that the drive is inaccessible when the
locking bar (26) is in its rest position.

20 _

7. Théllow—voltage switchgear assembly as claimed in

one of the preceding claims, '

characterized in that .

at least one handle (12, 13) is fitted to the front

25 control panel (5) of the withdrawable part (1), and in
that the actuating element (41) which is provided for
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 is opposite the actuating

30 element (41) when the handle (12, 13) is gripped with

the four fingers of one hand.

8. The low-voltage switchgear assembly as claimed in

one of the preceding claims,
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vertical play of the withdrawable part (1) to an extent

which is less than the depressions (53, 55) in the

5 positioning link (34).

9. The low-voltage switchgear assembly as claimed in
one of the preceding claims,
characterized in that _

10 the operating apparatus has a contact slide (46) for
movement of the auxiliary isolating <¢ontacts (23), in
which case the contact slide (46) can be blocked by

means of a blocking piece (62) in the disconnected

position of the auxiliary iso_l;:#lt:.ing contact (22).




