;]"e3eWr| J6T: = 2002 P 00223 WO  Swi t chi ng device wi t hdrawabl e for
. swi'tchgear assenbly having auxiliary disconnection contacts 5 Tﬂ@@ﬂﬂﬂ@mﬂlmw
relates to a switching device withdrawabl e part for a sw tchgea

having auxiliary disconnection contacts which can be closed or openteolsy
means of an %(b‘ééla?i(h%z%l%pv&q)at us which is 10 accessible froma front control

panel and is arranged on the switching device wthdrawabl e pa i
- contact unit which is associated with the auxiliary disconnecﬂ“ﬁﬂ@ﬂﬁ@M@ﬂ“#
bei ng gui dedpbycreghsonf a slide on the switching device with t

such that it 15 can nove. A sw tching device w thdrawabl e part of*'¥Hfs type

has been disclosed, for exanple, in DE 199 48 697 Al. In thist ase, the
contact unitsistahinggedevhce hevrgedram@E e RS % héO%ni Bch? Iyt dRITee

Wi thdr awabl e nd.6an,bguepek atedaby chaaastebnacghitpctisnob or the
i ke) which ?gg%}rt%\l/?dgagongt hg front ?control panel of the sw tching device

wi t hdrawdbl e part. The grip is fitted to the slide, which is intended for
use as neansthar guindien@idp theelotaact widt such swatchingan Bevasved in a
straight line. The grip therefore assune LLion WALGR1Pr ohgets

fel ative to WhERAFEHEDLENt P@Irtpaﬁgf \Aﬁeng‘fqﬁtéegg%gh arydi S nnoet | o
contacts areanet 1eaggged.sc3hnkart ima readitestietticdh ¢omtBRt S1OFEd| 8 al r eady

known in the case of. a i i devi c -1 bk f|his agedrati ngst o DE
27 17 691 A1°P6FES V\BYmsﬁc%%r\?/% ?%f bgﬁusg%&%gi c Wgéaﬁ%aterwgpser at ed béeé t ool
Wi

on the front acoetssdb lgan@tonf at K&onki t¢H WP HehPEE rawablré®38%part. 1In

this case, aorpuoves, g cslide. dhiice | ibhitadabileh pamttact withisaof f he
mai n di sconnecti on contacts, close to the rear face thﬁg§ %ﬂkggqgﬁg 5 10
~ 2 device word@cdnaBné tpathichhe SafsSRAGMSEw Y ehi ng devi'cd wi thdr awabl e

part has auxidiionrliGoemesiticeobants ghidéd bpweeens afeapsditevel y

engaged wi th one anot he uring insertj. 8 SWichi pgcHey¥hee it
mﬁthdramablecﬁbfﬁh?nF%lgﬁgéggognggg sﬁﬁ?% 5@%& asgznbly. These auxiliary
di sconnegsti orcrontcacd s do not becone effective, however, until the worm
drive of the main disconnection contacts is operated, since an auxiliary

switch is coupled to the wormdrive and enabl es the guxiliar | tage for
operation of AhewtbahaBgoldevdce. W%?Qﬁ%%%ﬁb%ﬁjPéﬁ?n %ﬂeg?%% éﬂ%ﬁdggﬁhble

part is described i 1@ <Rid,0r Feat edtangfd i cani obE 159DE4804920AY¥37.19 dat ed

April 20, 2001, with the note that auxiliary di [ cppLa an be
operat ed by at®kF mca@seve bresGPEWEFHS veis nﬁﬁarggggﬁﬁgé ?ﬁlDEH%7q%%ng91 Al.

20 face of the switching device withdrawable part, and can
be operated by means of a grip (knob or the like) which
is provided on the front control panel of the switching
device withdrawable part. The grip is fitted to the
slide, which is intended for use as means for guiding

525  the contact unit such that it can Dbe moved in a
straight line. The grip therefore assumes a position
which projects relative to the front control panel when

the auxiliary disconnection contacts are not engaged.

30 For main disconnection contacts, it is already known in
the case of a switching device withdrawable part
according to DE 27 17 691 Al for a worm drive to be
used, which can be operated by a tool on the front
control panel of the switching device withdrawable

35 part. In this case, a worm moves a slide, which 1is
fitted with contact units of the main disconnection

contacts, close to the rear face of the switching



20 The invention is based on the object of |rrpr ovi ng t he operation of

\ aUX|I|ary di sconnection contacts in switching device wthdrawabl e parts,
“and for this purpose provides that the operating apparatus has a shaft
which is nounted in the switching devicg 25 wi thdrawabl e part such that it
can rotate and can be operated by means “of a tool, and in that a
slotted-link arrangenent is fitted to the slide and interacts with a

" control pin which projects radially fromthe shaft. 30 The operating

appar at us acgeviiag woithdeawabkat i parcan Bee proatuweedkmeih i N3l ¢lednror e
easily, wth ,the sa u nc n n SasE-©ofod he worm
arrangenent %cor§|ﬁgjﬁﬁﬁ%&&%gﬁ%7%€5% Bhglnggg%??%ﬁ afihfﬁls aIIo a

sl ott ed-1 i nkcantangemsitiqhy 3BoWevVaEsochBE edAMitth iy’ sEREaI8E k- Eont act

unit, wth bofh I%fott%e(ﬁ'aéelﬁpd lsfisﬁéxt&dydlak_ aik{eang%lilt@h)l.nlqeldﬂ@vidfbthe
formof an integral sheet-netal part. t here |se§rneed

for a gréateritbdeaweblpe tIPfa]ﬁ%m e a?nmyaﬁﬁoﬂégF?gbl S ES&hpl e, in
the case of ayk&mBO e aueisk aﬁ;mdusa@anaﬁcstoomm@actcsqnum &eomeding to
one refinenment of t entio an appr Met; 3 ngge can be
achi eved in ?ﬁaPth& Ie(?t\{:tlé(c? 1 ar%ranggmp{ ﬁ%g g;g\\%glrm glg}r C](!(leljietﬁ at | east
two sectionsmaihh difteneettpionchesntefchshi dis omPeetedn hakheh i #reased

force step- ugu%gﬁggﬁyac%&bt&ﬁ spi tabl g f o Apsiche tbz@rauxahaéy and

di sconnecti on S Wth respect to rotation of the shaf The ot her
section 1® | anshilescatbeexpedi bhaFy ofokiRIe a % e OPREE 1R i 8Fi ng Rovenent
of the contaghnupikcfkorkict,s rest position until the contacts first touch
the stationary part of the auxiliary disconnection contacts 15 takes pl ace
over a relatively short rotation angle of the shaft. A slotted-Ilink
arrangement havifgrihdés chataehenigst idewiare advabhdgewably becakdsi ghed such
that two 20 slotted-Il.ink bodies_are pr re f cted to
the slide, aP&SHGH 6% and Byl ndrgl cal §¥(Eigare V\@?ggagd Coggg‘%gcgemaﬁ
respect 1% tbe dlaf 20 &3d .#hose tegt udbiry 1f 281 ng 08Ad stdllitéce;#rhﬁouﬁdtﬁ wor m

gear which helds t )F’Pé%rg' d&'s%onﬂé%t%aar@é&tasch%t@dnl ipk 3pebadeas can
era

be produced conS| re easily than an inte H wor m bq:gg/ and make it
possi bl e to prodacevaiie @éﬁvﬁedOFel%@W%slﬁrﬁvﬁet fhe bperdtdthg fravel
or rotation gpghe afy tgeg faarce to be applied, vvlth I|ttIe effort. 30 A
further useful nodification, which can be inplenented easily owng to the
axially split slotted-link arrangenent, may conprise the worm gear having a
section mpt h Thee nppast ien pischastedatod eblse obd eeitd, 0 B51mRHCHE1IBHr iLRG whi ch

axially presi S sial de skot tadedink @arrangeBRAL REBHUCI Agh@ad@d chibor the

i on. .
sw1tch1ng device withdrawable parts, and for this

purpose provides that the operating apparatus has a
shaft which is mounted in the switching device
25 withdrawable part such that it can rotate and can be
operated by means of a tool, and in that a slotted-link
arrangement is fitted to the slide and interacts with a
control pin which projects radially from the shaft.

30 The operating apparatus according to the invention can
be produced and installed more easily, with the same
advantageous function as that in the case of the worm
arrangement according to DE 27 17 691 Al. In
particular, this allows a slotted-link arrangement to

35 be associated with the slide of the contact unit, with
both parts (slide and slotted-link arrangement) being
in the form of an integral sheet-metal part. However,



As already nentioned in the introduction, the essence of the invention
includes a sinple production capability and easy installation of the
auxiliary 5 disconnection contact arrangenent. This can be contributed to
by the slotted-1ink bodies each having % radially projecting flange, and
the slide having a supporting |inb which can be connected to the flanges.
The di nmensi ons of the supporting linb and of the 10 flanges in this case at
" the sane tine ensure the necessary di stance between the slotted-Iink bodies
for the contibl pharéo émgage ineedThefdt angesgandtehe Sopgertitey Ikderb are
nthis case expedl enLdy arr%},gﬁdb@aa@g ;88 0riey:Angkligh1 and 1ay ecigonnect ed
by nmeans of continuous att means such that they are aligned and
cannot rotat@@s@s 95 Wbl BrReke seaWwihkl afaf tdhREPIHE P RA deeP Bt the end

with a contogiiedNi gBcbedsHigt &l %ﬁ@rr@pﬂﬁ@@ém@notom@ arvanltidn) tdns case,
bot h rennvabl e tools Jcn the formof a known han cra and .t ool s_.such as a

rotary kmob WAREPPEF 2T PeMPNRERIY TRHEL Rd°EB }?V%?elguﬁﬁgﬁ e for
operating thehshafliott2g-THak nvensdngement | hae expWammedg¢mrnmm$hd&ﬂall in

the ol | ow npLext (bt Berel8nence e dﬁ%e‘i’éﬁ%p}‘part%h%@o%m il 1S

illustrated 1 ares ure 1 n view of a sw't
devi ce 30 mn$hdtamabh68paM1 1HﬂrQ§3QﬁvﬁQ¢¢agé SR B hFedr Oas S8HisIHy h%V|ng an

operating appaf# H?ef oreAUXi L gLy ndi SC@{H‘GCEIJQ@lEQ@S/aCt@lscEér%'é@tJ?oﬁhOWS
as a first exa an eratlng 35 apparatus, a_slid %V|ng

sl ot t ed-U4 nkcgngﬁﬁéénﬂittﬁl Feerecsd o |rﬁté6ﬁj°@nc?for’€% t Rgfshaf thwich is
i Pt ended foro@n@@fatser&ﬂdaﬁf ski dl.ﬁl th:Ls|5 cddguerpaddsbavsya $ir isheh ea<arrp|he

of an operating apparatuys for, the auxiliary disconnectiol t.ac n the
assenbl ed stﬁ%g? Egﬁét é@\& Hng 9 Weedd Oﬁnﬁﬁ? 5OP5A4 ﬁﬁgggb$%1%ontact
unit for theiasxidesdr ypdsstbonectitdi com¢ acositakitgur 8idsshdwnichhetngj or
component s ok Pﬁoﬁgﬁpagagg 2P US,,a8 S Jbdh@kEes G Lonthecs orm of

a 10 perspective, expfo l'ustrati on.
15 takes place over a relatively short rotation angle of
the shaft.

A slotted-link arrangement having this characteristic
can advantageously be designed such that two
20 slotted-link bodies are provided, which are firmly
connected to the slide, are hollow and cylindrical and
are arranged coaxially with respect to the shaft, and
whose mutually facing end surfaces bound a worm gear
which holds the control pin. The separate slotted-link
25 Dbodies can be produced considerably more easily than an
integral worm body and make it possible to produce the
desired relationship between the operating travel or
rotation angle of the force to be applied, with little
effort.
30
A further useful modification, which can be implemented
easily owing to the axially split slotted-link
arrangement, may comprise the worm gear having a
section with the opposite pitch at at least one end,
35 and a spring which axially prestresses the slotted-link
arrangement producing a latch for the shaft in one end

position.



Figure 5 shows a perspective illustration of the right-hand front corner of
. the switching device withdrawable part shown in Figure 1, with the
operating 15 apparatus for the auxiliary disconnection contacts as shown in
Figures 3 and 4 being located in the "ayxiliary disconnection contacts
open" position. Figure 6 shows an illustration corresponding to that in 20
Figure 5, with the operating apparatus being |ocated in the "auxiliary

"~ di sconnection contacts closed" position. A swtching device wthdrawabl e
part 1, a plan view of which is shown in Figure 1, for a |lowvoltage 25

swi t chgear %éemxﬁag xgﬁﬁﬁl%&rlnow NG 2o r QL A00SE, T ERR dace @ front

control panel is located, and on whose rear face
mai n di sconregti dieont@deRntdomnd NSIUAESI a3 auxiTRRey RRIHHEQR on

contacts 8 aigodwcrieyd. ARdthessgasensthe 18@iBn30 odi scﬂmequmﬂm acts 6
are used for  feedi ngagower while the main di sconnect,tik&n cont acts

represem5 a FHECPREGoErY THECHERRL di sSTOrHRITTTNC cont HetS 6 A 7 bae?'e
engaged in acckm'omtblm‘a@diletombyhthexedommedt-llcmkvbbﬁuceasl etastskba’rasnargj apposi ng
contacts 10 y t of the s h d 1 | e part
1 in the di rlg%(?l on }2 }%50 rgiv? 2 ﬂano&dr e\g&}dgclgﬁ%ecgy%agr %?ﬂﬁ%\l\eab
movenent in sthtep@rtenm d;mmbf whyi Clir raaR 132 gpenected tauxihe aflenges.

di sconnect i ofi, £ong Agdss Bohave, 8N @$S0C oy act i tadd, yhi cind s
attached to the rear esndo a sl ide 5%’1% il)rglﬁ U|lded such t hat |t can

moue inl& stihipHes|ite |tr¥”tsne q‘arsffmsai‘ ¥he SF?E}% 15188n $RRENF se 15 be

moved in thenQd:é@@érpndesttheaMébwee]rQ e $3obyetiespant moeim@rmn ng
apparatuses 16 and whi_ch w be exgl ai ned J.n re_detail at@hé The

swi t chi ng deVite %?ri bwdbie 58rte]1g?% thJET}MrTlélelgl%ﬁgélgg SRt ng Bl at e
17, which i sswappangenlgpé.naibl ehre o1nhe:kfrsnn¢asen1ep<@|edpam¢|ly&alfmnmdt chi ng,
control and on_d ce h Yo SRS tn{‘erzé |5

i ndi cat ed, T&lfgéol% E(e) (;%\éieera Iéd‘g%yIP nggﬁs g%l acrot%(?%(ﬂa g’: e ﬁo%at ed on
the frort co@@mbinp@nél agtachmeptt Maarsr eSuehetBaft Eheng adeyi gkloned

W t hdr awabl ez Rartadnbasratheeki ng bar 21 which extends essentially over the
entire wwdth of the frane 2, is nounted by neans of pivoting arns 22 and 23
in side walls of the frame 2 such that it can pivot, and has | ocking tabs
24 and 25 20awhiigh mfcﬁhecpebeys@r)d thhe fhafe Zagnde npevadtedi tat the

fixed- p05|t|on slo I|n mhlch re_not .sh : es e.us LN a
known manner ]El% %’é&:‘ ré& t4e s%lﬁ c"f"n F?djg%l %hlgmagggrafmgbl(gofggerct%loer?n&@
particulr ia thel" dllscminesctcezds‘e,anldothonﬁmovehlep(ﬁQiOtliSorisl 5105 éQrIQS t he
same time toafnaur&&vme HEEESBREKI %@r'&f&lss Y ddn T 8SPECty did A1 CiiE)

switch 18 an ropriate, wt drive operator. Athreaded
spi ndl e 26 wvhhchn é§§ocpﬁtr§‘énﬁélﬁéycr§ﬁ@nﬂt\ﬁﬁil cﬁ%ar‘i:l”tﬁe f$R3EH a&*%equired

as conponent §y9tapuehrardpp¥eatpapatae ahar8Q | i kew se shown in Figure 1. A
tool 28, which may be in a simlar formto the hand crank 27 or may be a

key, is indicated as neans for operating the operating apparatuses 16 and
19. 35 ARYirsheexevenariprennod meat eap lanneperiat i ngrappartatils frorthée

auxiliary di g690gehhon £apt acta W Lbebeerug! aled bt sheblaty!h

reference to
embodlment which is illustrated in the figures.

Figure 1 shows a plan view of a switching device
30 withdrawable part for a low-voltage switchgear assembly
having an operating apparatus for auxiliary

disconnection contacts.

Figure 2 shows, as a first example of an operating
35 apparatus, a slide having a slotted-link arrangement
fitted to it, in conjunction with a shaft which is

intended for operating the slide.



- 7._ Figure 2 shows a schematic perspective illustration w thout the guide
»and bearing parts of the housing 2 (Figure 2)) A slide 30 is shown broken
off, and is 5 provided with a slotted-Iink arrangenent 31. This has a
slotted-link body 32, which is in the_fermof a sheet-netal part and has a
worm gear 33. In this case, the slotted-link body 32 together with the
~slide 30 can forman integral stanped part into which, when it is 10 still
flat, the wormgear 32 is incorporated as a slot by stanping. The
slotted-l1ink body 32 is then shaped by bending to the illustrated open or

cl osed cyli i shap ich i e h hes sang,

advant age o?p{(lﬁg?%:apgbi%?%@f 0%1 s@nﬁ%r%ﬁ%@oﬁ gﬁ 1%&% he%rm glegar 33 1is
achi eved i f aprasiioes edol nikh®odyx32ipg ypradicahest oxegan&eetparih and is
Shapi ng L0 1ot Ehe L ust rRied ol b eyl 1 ey ca Tormy may. e e out
shaping to rmthe illustrated hollow cylindric o] may be, carried ou
either beforkPhr &t FOYRRL2D cHMEAGon ¥atthe %ri de’r:g]@. Rytietary

illustrates dhecshaétt Bdnatontdessance fromthe slotted-1ink arrangenment

31, in order to conceal the slotted-link body 32 to a | esser extent. A 25
dashed-dotted line 35 indicates that a control pin 36, which is seated in
the shaft 34Fagudrerdj eshews adhal Ingjos pooppdedtbtoroengagi ngeeretieg wor m

gear 33. In | i | . bdon,. t ft3is yppu d such t?gt 4t can
rotate (for éle aarlr{)?g&?n ﬁe%?ﬁ‘fmm égnt ?ggﬁggne ’ 3l|n %%%Fi gure 1) and is
suppor t 6@ agaensPeaki v, noveheded ALlBpEreRdONthe shaft 34 is provided with

a contour 37, which is illustrated as a quadrilateral attachnent. A tool
whi ch mat ches, the coptour 37 (see the tool 28 i.n.Figure 1) allpows_ the shaft
34 to be rotat®¥as 35 ?hai’“éat &d Bﬂ?rtsﬁgc%rlrv@w ?g,luts?ﬁf?ecﬁézﬂ nPthe&F i de 30
as i ndi cat edrbyharhandowf3®nt -cgrnérgueg 2 thali caweschhialy t hdewbren gear
33 has two s J n , L.&h.ha iLfferent..pit S iS.
configurati oﬁ%%@ﬁ%@ﬁg? Eﬁg%sf}l\‘gggsdgt@ g_lrse ?Hrtgtlgtﬁ{ dtﬁgee?%%g%ll%% ances
for thelsaneappeaston £oyl ethe wEiveis igiraf tdBaconmRAL iR COMLESIESPIas 36 s

| ocated in thgoRRCLEAN 4Q Rirddn the $eeLIHN AdinYhi heheuxid | afye

di sconnection contacts 8 are being closed, this fesults in a fast feed
noverment unt ! #U¥hbiebkt dtESOPBAERLICR FePLRRFENCREPEl RPSHELP s mal | operati ng
force is required on 10 the tool for the shaft 34, despite the greater
anount of foprce required for _en enent_.of the contact. el enents., A further
exenpl ary en%b@’ilﬁpeng Sgofg &Bp&ai?‘&g%f&lﬁfﬁ CUE SSEATA R T YL wit h
referenc® t oFFgguees, 3wahl 4hel ppegatdnigngraepartatsuoading sloddtusd rated in
state in Flgyﬁg 3au§@gi59ypgﬁ§Bgﬁﬁéxﬁiogoggnﬁgékg’cﬁBsgﬁguﬁgsétion.

A switching device withdrawable part 1, a plan view of
which is shown in Figure 1, for a low-voltage
25 switchgear assembly has a frame or housing 2, on whose
front face a front control panel 3 with handles 4 and 5
is located, and on whose rear face main disconnection
contacts 6 and 7 as well as auxiliary disconnection
contacts 8 are located. In this case, the main
30 disconnection contacts 6 are used for feeding power,
while the main disconnection contacts 7 represent a
load outgoer. The main disconnection contacts 6 and 7
are engaged 1in a known manner with fixed-position
vertical busbars and opposing contacts 10 and 11 by
35 movement of the switching device withdrawable part 1 in
the direction of an arrow 12, and are disconnected from

them by movement in the direction of an arrow 13. The



20 .an operating following text this case, the the installed in the broken
In a simlar way to Figure 2, Figure 3 shows a slide 42 which is provided
with a slotted-link arrangenent 43. This surrounds a shaft 44, which
engages by nmeans of a control pin 45 in.a_worm gear 46. At the end, the
shaft 25 44 is provided wth a shutter collar 47, which has a view ng

~ window 48 for inscriptions on the front control panel (3 in Figure 1) as
wel | as an opening for access to a contour 49 of the shaft 44. 30 As is
shown in Fi gaexldliarne ddisconegdtiion azerirehent 4 conphi ssssqimted

slotted-link-bodies 99;andsplynvbsesmHiuakhiql 86 RGeLNEAHAGER & and 53,
respectively, formthe worm gear e separation which is required for

46. Th , iC
this purposeStiddchtevii &y fRarjdissh apalsshathi €th $5TprePeRet 1Padt al |y
fromthe sloitedidhpklbpdi es SHecaidahd and Take spriedd dexd gMrd hi 1kgveiegh- hol es

56 for cqnnection and .attachnment. I n orde o allow si e_instal l.ation -

9 vm'tho%t g?ifu?f’?fﬁ 1 hgh? Iméﬁégcg%ops op‘io Pded TRV {H%) f)?igsbrgatihéy pi ns

whi ch proj ectespethevei ppetrbtnngf apparfatarsgs 546 amd WA, clwhdrah helldl i n

recesses 58 1!')@ %z@ﬁ gjbg%ge-%% @ergggng_lS?ai:grarranged in that end surface 5
TRk ody 51 Wai ch :

of the slotted orns one wall of the wormgear 4 6, and
the control pin 45 ( Figure 3 ) , which is concealed in Figure 4, can enter

this recess b undar:dhigid nhkweree wfterA%asld Y RGH NP spit e Sibrdhe
arrangenment results in alatch at the end he worm 10 gear. 46. An

of 't
i dent i cal® depresdi BRUREANEe Ridtehdety i PRtFR $8nBrEERgEarPratfe ISpoSte end
of the worm gear fteancealret-din Fhgele34) .fdhessltdridg, i sowtavldeshani th a
supporting linb_61 in 15 order taq foggect t he.sl otted-|ink ar.rangengent 43
r

to the slidePaoteFhiCRhIEVeFol 1Y 47°F8’ pPOVYdesd Wi PATE Sib©
attachment 62s wmdicasedat otddht ocancybendrpedted efpy63meanshechait 44
o provi ded AECE Fab e o R R or R T 85 ool ding ¢ he
cont act i t FugthgrBoBper dMiengsuppah Hhds dfilce Haktiprdepwakpe aPded wt h
reference tonksgurescRiagdpdr 21showen Rt dndAdad 25 ptader i théi gures
wi ¢ hdr awabl SSRATFS 1 HERhath (o BOFES 1271 nf SABPERGRC oY NESHER St ch
have al readypbeebi3f explsaiztedantt 23 efrer ede tvalRisgus® Lthei rfraatet iZul ar
L1 ront COTLERLSREPel 53 AR ) ookl B0 B RLOURER S e P Shovt
auxi | i arap swwhebheRrajeeth ikevdnd edheo fhamguppoerrnidngihtebast ofithe slide
fixed-position slotted 1links, which are not shown.
These are used 1in a known manner to secure the
switching device withdrawable part 1 in particular in
the “disconnected” and “connected” positions, and at
25 the same time to ensure the necessary interlocks with
respect to the main switch 18 and, if appropriate, with
respect to a drive operator. A threaded spindle 26 with
an associated hand crank 27 which can be fitted as
required as components of such a drive operator are
30 likewise shown in Figure 1. A tool 28, which may be in
a similar form to the hand crank 27 or may be a key, is
indicated as means for operating the operating
apparatuses 16 and 19.

35 A first exemplary embodiment of an operating apparatus
for the auxiliary disconnection contacts 8 will be

explained first of all with reference to the figure.



35 42. In this case, in Figure 5 the operating apparatus is located in the
. position with the auxiliary disconnection contacts open. This can be seen
fromthe - 10 fact that the slotted-1ink arrangenent 43 has been noved
right to the front, and the auxiliary switch 68 with its switching arm 69
is resting on the inner face of the front control panel 3, or on a separate

stop. 5 The viewing window 48 in the shutter collar 47 is positioned on the
- right-hand side above an appropriate inscription on the front control panel
3. If the shaft 44 is rotated through approxinmately 270 10 to the right,

this resul tsplgupbe ol Qe | Lnksahiangeaeeheh age pyed W ididie sl | de 42

to the rear der to engag e e contact unit 14 (Figure 1) wth the
fi xed- posi t | GhtlowE a@ﬁleurglﬂl% aiFﬁe hsatidH ngeBEm ©F ofhe hEOREAPS a?ry

S\rllm tchd68 iS¢ {] gt he @nocegs s{]m%&ﬂ 35 ay@ysfgbwm i bSoREAP o N d ehgnfim ghgz
change tc psi tion, Bot ur.e an show i.on an
of the rn1@€%$ %?%hwﬁp?f@réﬁPtgFgéﬁéQk 56F?H§epﬁgéwgg'of e guxiliary
di sconnect i ogleotédcl snkt hisogyoceds meBmhoflaJllmasBms tfooughof hea secti on
71 with the coar gr i n_the.proce | hkRY tLay sed

in %I’%% %Pa garlc ahlgl l’% S\/?Or]{Lag?ég 5'3 tq’llé ﬁ

t hr ough, @ thé fovéabl%e ‘Con uni t to approac
fixed- p03|t|bhecah@ateduhnnk700ﬂyoﬁﬂtﬁeq25he¢seeﬁﬁedﬂ%&iqkkﬂq|%ﬁ|came

second sect'ﬂ@rﬁaef iheeypin gea P@@ fpa%ta iheer Wil aPfeni At is
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the slide 30 in some su1table manner. In this case, the

shaping to form the illustrated hollow cylindrical form
may be carried out either before or after the
20 connection to the slide 30.

Figure 2 illustrates the shaft 34 at a distance from
the slotted-link arrangement 31, in order to conceal
the slotted-link body 32 to a lesser extent. A

25 dashed-dotted line 35 indicates that a control pin 36,
which is seated in the shaft 34 and projects radially,
is provided for engaging in the worm gear 33. In its
installed position, the shaft is mounted such that it
can rotate (for example in the front control panel 3 in

30 Figure 1) and is supported against axial movement. At
the end, the shaft 34 is provided with a contour 37,
which is illustrated as a quadrilateral attachment. A
tool which matches the contour 37 (see the tool 28 in
Figure 1) allows the shaft 34 to be rotated as

35 indicated by the arrow 38, thus moving the slide 30 as
indicated by an arrow 39.



A known hand crank 28 (Figure 1) has already been nentioned as a tool for
- operating the shaft (34 in Figure 2, 44 in Figures 3 to 6). Wen required,
this hand crank can be fitted to the described contour on 10 the end face
of the shaft (31 in Figure 2, 49 in Figyre 3), and for this purpose has an
appropriately shaped mati ng pi ece. However, if the sw tching device

w t hdrawabl e part needs to be operated frequently, it nay be advant ageous
for it to be possible to operate 15 the auxiliary disconnection contacts
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a slotted-1inkSAFPERgenent (31; 43) is fitted to the slide (15; 30; 42) and
interacts with a control pin (36; 45) 20 which projects radially fromthe
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claim1, characterized in tha he slotted-link arrangenment (31; 43) has
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In a similar way to Figure 2, Figure 3 shows a slide 42
which 1s provided with a slotted-link arrangement 43.
This surrounds a shaft 44, which engages by means of a
control pin 45 in a worm gear 46. At the end, the shaft
25 44 1is provided with a shutter collar 47, which has a
viewing window 48 for inscriptions on the front control
panel (3 in Figure 1) as well as an opening for access
to a contour 49 of the shaft 44.

30 As is shown in Figure 4, the slotted-link arrangement
43 comprises two slotted-link bodies 50 and 51, whose
mutually facing end faces 52 and 53, respectively, form
the worm gear 46. The separation which is required for
this purpose is achieved by flanges 54 and 55, which

35 project radially from the slotted-link bodies 50 and 51
and are provided with through-holes 56 for ccnnection

and attachment. In order to allow simple installation



35 the slotted-1ink arrangenent (43) is forned by two slotted-Iink bodies

. (50; 51), which are firmy connected to the slide (42), are holl ow and
cylindri cal - 13 and are arranged coaxially with respect to the shaft
(44), and whose nutually facing end sgr@ages (52; 53) bound a worm gear
(46) which holds the control pin (45) .5 4. The sw tching device

w t hdrawabl e part as clainmed in claim2 or 3, characterized in that the
worm gear (46) has a section (59) with an opposite 10 pitch at at |east one
end, and in Whoat spADRGELED), witiheh fhandd yopr st pesyésietherigitottved- | i nk
arrangenent $A33noF 0dUERS A |t &k io%r-]fee%g sfiaf the44)1 1 & ON6n ené P&g&lt' on.

15 5. The sm%tching evi ce w t hdr awab art as clained 1n one o ains 2
c

to 4, characte??92d ' t#RE PR CH Riedbeilfk Yodireseeses 53§ dacHave a
radial ly pr ofhm@@gsﬂtaagee(c‘é%,sd%&) ,ié‘ln@i?_{:ﬁﬂgédﬂ 6246:{41%)5 has asT@thfascgg){ooL_tl ng
linb (61) whigh n_be connect tq t ange , . 8. wi t chi ng
devi ce vm')5t hdgfgv\%%?esg%Ffegsfﬁpgi R8§Yi E?cf’qbilﬁﬁS%O @Scﬁé’l‘%d”fagrji z%fs GHE ¢ hat
t he fl anges y&un 65¢r0A6th@nd(ﬂh&xbdmmMJboﬁins4GSGEi@byeaﬁd,Lhﬁrﬁﬂpportlng
linb (61) on;th | 2) .areg; nged al o] a [ are
connect ed byl%egﬁéx%%ﬁé%ﬁt%ﬁuoﬁgﬁ%%$agﬁne§?£né%ﬁ%?éugﬁﬁgha?8%3g§ gggare
al i gned and ‘&bt thet apélugncenefsant emilag laewicdd ngi tsiririavai® pire as
claimed in oferigéhener eeeding Glrai 4181 2 €BRT a¢t @iz eghd Nokhat, 35,dhe shaft
(34; 44é S grOV|ggd g% t he %nd th a contour (37; 49) for connection to a
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same sense at the opposite end of the worm gear

(concealed in Figure 4).

The slide 42 is provided with a supporting limb 61 in
15 order to connect the slotted-link arrangement 43 to the
slide 42. The shutter collar 47 is provided with a
tubular attachment 62, which is matched to a
cylindrical step 63 on the shaft 44 and can be
connected to it by means of a pin 64. The slide 42
20 (Figure 3) 1is provided at its rear end with an angled
mounting limb 65 for holding the contact unit 14.

The operating apparatus which has been explained with
reference to Figures 3 and 4 is shown in the installed

25 state 1in Figures 5 and 6, together with the front
right-hand corner of the switching device withdrawable
part 1 as shown in Figure 1.

In addition to the parts which have already been
30 explained with reference to Figure 1, in particular the
front control panel 3 and the locking bar 21, Figures 5
and 6 show a side wall 66 with a through-window 67 for
the latching tab 25 as well as an auxiliary switch 68,
which is fitted to the supporting limb 61 of the slide
35 42, In this case, in Figure 5, the operating apparatus
is located in the position with the auxiliary
disconnection contacts open. This can be seen from the



- 14 8. The switching device wthdrawable part as clained in one of the

. preceding clainms, characterized in that the tool (73) is in the formof a
rotary knob which is 5 pernmanently connected to the shaft (34; 44)
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p051tloned on the right-hand side above an appropriate

inscription on the front control panel 3.

If the shaft 44 is rotated through approximately 270°

10 to the right, this results in the slotted-1ink
arrangement being moved with the slide 42 to the rear,
in order to engage the contact unit 14 (Figure 1) with
the fixed-position contact unit 70. The switching arm
69 of the auxiliary switch 68 is in the process moved

15 away from its stop, and signals the changed switch
position.

Both figures 5 and 6 show two sections 71 and 72 of the
worm gear with different pitches. During closure of the

20 auxiliary disconnection contacts, the process first of
all passes through the section 71 with the coarser
pitch. In the process, the idling travel is passed
through, in order to allow the moveable contact unit to
approach the fixed-position contact unit 70 from the

25 disconnected position. The second section 72 of the
worm dgear 46 has a finer pitch and, in consequence,
produces less movement of the slotted-link arrangement
for the same rotation of the shaft 44, which
corresponds to a greater amount of force being exerted.

30 The contact elements of the contact units 14 and 70 are
engaged with one another along the section 72.

The slotted-link bodies 50 and 51 can expediently be
produced in the form of moldings composed of metal or
35 plastic using die-casting or injection-molding methods,
respectively. In this case, the surfaces which are

produced once the worm gear 43 has been joined together
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hand crank can be fitted to the described contour on
10 the end face of the shaft (31 in Figure 2, 49 in
Figure 3), and for this purpose has an appropriately
shaped mating piece. However, if the switching device
withdrawable part needs to be operated frequently, it
may be advantageous for it to be possible to operate
15 the auxiliary disconnection contacts directly. This can
be achieved by using a tool 73 in the form of a rotary
knob instead of the hand crank, as is shown in
Figure 1. 1In this case, this rotary knob can be
connected to the shaft of the operating apparatus by a
20 suitable contour, in the same way. If removal is not
envisaged or is wundesirable, the rotary knob can be
secured by suitable means such as a splint, splined pin

or the like.
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an operating apparatus (16; 19) which is accessible

from a front control panel (3) and is arranged on the
switching device withdrawable part (1), with a contact
unit (14) which is associated with the auxiliary
10 disconnection contacts (8) being guided by means of a
slide (15; 30; 42) on the switching device withdrawable
part (1) such that it can move,
characterized in that
the operating apparatus (16; 19) has a shaft (34; 42)
15 which is mounted in the switching device withdrawable
part (1) such that it can rotate and can be operated by
means of a tool (28; 73), and in that a slotted-link
arrangement (31; 43) is fitted to the slide
(15; 30; 42) and interacts with a control pin (36; 45)
20 which projects radially from the shaft (34; 44).

2. The switching device withdrawable part as claimed
in claim 1,
characterized in that
25 the slotted-link arrangement (31; 43) has a worm gear
(40; 46) with at least two sections (40, 41; 71, 72)
with different pitches, of which one section (40; 72)
has an increased force step-up ratio, which is suitable
for closing the auxiliary disconnection contacts (8)
30 with respect to rotation of the shaft (34; 44).

3. The switching device withdrawable part as claimed
in claim 1 or 2,
characterized in that

35 the slotted-link arrangement (43) is formed by two
slotted-1link bodies (50; 51), which are firmly
connected to the slide (42), are hollow and cylindrical
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O- are arggnged coaxially with respect to the shaft

(44), and whose mutually facing end surfaces (52; 53)
bound a worm gear (46) which holds the control pin
(45) .

4, The switching device withdrawable part as claimed

in c¢laim 2 or 3,

characterized in that

the worm gear (46) has a section (59) with an opposite
10 pitch at at least one end, and in that a spring (60)

which axially prestresses the slotted-link arrangement

(43) produces a latch for the shaft (44) in one end

position.

15 b5, The switching device withdrawable part as claimed
in one of claims 2 to 4,
characterized in that
the slotted-link bodies (50, 51) each have a radially
projecting flange (54, 55), and the slide (42) has a
20 supporting limb (61) which can be connected to the
flanges (54, 55).

6. The switching device withdrawable part as claimed
in claim 5,
25 characterized in that
the flanges (54, 55) on the slotted-link bodies
(50, 51) and the supporting limb (61) on the slide (42)
are arranged parallel to one another and are connected
by means of continuous attachment means such that they
30 are aligned and cannot rotate.

7. The switching device withdrawable part as claimed
in one of the preceding claims,
characterized in that

35 the shaft (34; 44) is provided at the end with a
contour (37; 49) for connection to a tool (32).
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