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*159159* Busbar arrangenent for an el ectrical

swi tchgear assenbly The invention-relates to a busbar

pCT/@M@@@p@‘@@gS@ or an electrical. switchgear_assenbly, in

s2005PRI 11 swphay for an el ectrical switchgear se
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. . r assenbly of
doubl e Tront desion. For soms time, suit cnod i

Descuipgt@ front arrangenents but al so as doubl e- f r orsbise«

arrangenents. A double-front arrangenent is

constructed suc that the assenbly. has an_ oper at
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and on the rear face (at the rear). A double-front
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The SHEIOERILe R0 o0 3 FRIDED ShEalheqsnt Sy ) flectrical
switehgeat edS$aMbihe b dod el 1¢vbag t Fer faonelamer §¢aln $hetchgear
assefiSB) HErGoubTethidnt CasSighhe busbar is held by at

| east one busbar hol der. German patent specification

DE 199 53 561 O discloses a conventional busbar
For abtnengeima) wiwWtihatigeardoabternbl b harveangesenidesilyineldd not
onlyi%idi%gkgg%L%Q% tin EQQE i%e%%ss%&h?bg é&Pra% H$ﬁ le-front

wide vari ety o conf gur tions®of 'Cur rem cORdutt ors
arrangendiiss . cdsedothbecirornt acondgerend are acocrroddrsd such
that | RREULENmPANANELOTan NGbHRE o MhiCh (COMPTI SR PABBLLClon  the

strip-11ke support pieces o I nsulating material and

frongekar® nip hrelin’ {WPRR) cdnfiett ShF dr2¥PpbRES pREcele rear). A
doub (&f PBdnt ad fir IPGEmSRECA f 6 ahh ®na DEordSn 3RusBdP HNstem. Field

.. describes_a I tipole busbhar stem for_.sw tchgear .
rai1§ 3 bR PrBeosr SHohh STE GRT e SR e B W € crm ety ated in
the madidMieduatromnai tdearerartr anged firpmoneéhe rear here. In this
case, the busbar is held by at least one busbar holder.

German patent specification DE 199 53 561 Cl discloses a
conventional busbar arrangemént without a double-front
arrangement, which is distinguished in that it is suitable for a
very wide variety of configurations of current conductors. In this
case, the current conductors are accommodated in current conductor
holders which comprise parallel, strip-like support pieces of
insulating material and securing means which connect said support

pieces.

German laid-open specification DE 103 32 679 Al describes a
multipole busbar system for switchgear assemblies of double-front
design. In this case, the individual rails are arranged in one

plane and at a specific minimum distance from one another.

Phase rails which are divided into a plurality of (usually two or
four) conductor elements are often used in multiphase busbar
arrangements. In the low-voltage range, division of this type 1is

usually used to reduce

T
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pl ane and at a specific m ninmum di stance from one

anot her. Phase rails which are divided into a
plurality of (usually two or four) conductor elenents
are often used in nultiphase busbar arrangenents. In

per /BB d O a@l d@ge range, division-of this type is
2005 f yged to reduce
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holdéﬂ(ﬂhﬂdh;paxm1tamddmnettdohffcumtyheCﬁEOWbJanﬂ bfotthehe rear

Wlthéﬂ%e%@@%lcgyggt!on is to provide a busbar holder which
I's of conparatively sinple design and can be used

universally and, in particular, in double-front

One HiAO&EHMS. p%'s%n@bhﬁ(?éntf‘orﬁcﬂ eMe Ml@eblés%rsbar holder
arrangenent as clained in .claimi1. This clai mnakes

whichy olf si®n fRMRHS PSS FMBer tgeﬁég“ar?%ﬁgeﬂa“ be used

univdretaneenaadf i 1 5tpgrioigulef, candactiore-ef Ntz randedents.
second group of conductor elenents. In this case, the
first group of conductor elenents conprises at | east

This t woj ¢t st'Ls(farcame)veciomj,ucaorb@bewergrsraauq;@mehe secopthimed in

claind PUPTRLS §ﬂ+a%§iee§' BEBDIS1SONRLL SES by biASthdWMr to be
second (rear) conducto ements. These ?our

arraq99@5§@¢yﬁe@|éngﬁggtagéogyrgﬁg@@p¢qugr elements and a second

group of conductor elements.

~ In this case, the first group of conductor elements comprises at
least two first (front) conductor elements and the second group of
conductor elements comprises at least two second (rear) éonductor
elements. These four conductor elements are arranged 1in a
rectangle, with the conductor elements of one group of conductor
elements each preferably being arranged transverse to the
longitudinal direction of the busbar and aligned with one

another.

Since the busbar holder 1s arranged Dbetween the conductor
elements, that is to say within the rectangle formed by the
conductor elements, it does not extend beyond the conductor
elements. Instead, it is of extremely compact design, so that it
has a highly space-saving effect. According to the invention, the
busbar holder is therefore not arranged on the outside of one or
both sides of the busbar, as is known from the prior artf but
instead is situated virtually in the intermediate space between

the individﬁal conductor elements of the busbar and holds the



rectangle, with the conductor el enents of one group of
conductor elenents each preferably being arranged
transverse to the |longitudinal direction of the
busbar and aligned with one another. Since the busbar
pcT/ O} 66k /b S6 25§ anged bet ween,the conductor el ements,
2005b Rl 18m0F9 say within the rectangle formed by the
conductor el enents, it does not extend beyond the
conductor el ements. Instead, it is of extrene
condygifFac el el gh, TE6Mt Hte | {nspde- a Thil§hI BX Spaces- §§V?néar965t
possigflfee@onnbeebdi Aggich tihe ithveabhasctide rdiushar hol der
is therefore not arranged on the outside of one or
both sides of the busbar, as is known fromthe prior
art, but instead is si t uat ed virtually in the
i nternmedi ate space between the individual conductor
el ements of the busbar and hol ds the PCT/ EP2006/ 066450
- 2a - 2005P11115WO N conductor elements fromthe
inside. This provides the | argest possible connection
region for the connection rails. PCIT/EP2006/ 066450 - 3
- 2005P11115WO N Since the outer faces of the
conductor elenents are therefore free, electrica
connection fromthe front and fromthe rear
i ndependently of one another, is possible wthout
difficulty in order to realize a doubl e-front
arrangenment. In other words, the busbar hol der does
not prevent two-sided connection of this type.
Furthernore, this sinple and therefore econonica
design solution nmeans that the installation space
required can be considerably reduced conpared to
known sol utions. Considerably



nore space is therefore available in a sw tchgear
cabinet or the like for other internal conponents for
exanple. Finally, the invention also neans that it is
possi ble to use the same Dbusbar holder for a very

T @@Q@ Y of busbars with different rail cross
ggog% £O§£g§§%%e busbar holderﬁcan therefore be used for

usbar cross sections of 20 x 5 to 50 x 10 for
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| eft or ght or in the symmetrical center at the to
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Si'nce savi ngs can re
arra@gements and -also— for~'power center—arrangements-—in which

the busbar system is arranged in series twice (current-carrying
capacity of up to 6300 A). Furthermore, the busbar holder can
be used both for a busbar assembly at the rear, in the center
and at the “pdwer center”, but can also be positioned to the
left or right or in the symmetrical center at the top or bottom
of a switchgear cabinet. This universal utility does not only
mean that development and production costs can be reduced, but
storage and provision costs can be reduced too. The
considerable improvement in the short-circuit characteristics
of the busbar holder which is arranged between the conductor
elements is also advantageous. In the event of a short circuit,
force 1is ihtroduced into the busbar holder on account of the
proposed solution in such a way that the busbar holder 1is
barely exposed to any bending stress. The busbar holder
according to the invention therefore needs to be designed only
- for the tensile forces which occur in the event of a short
circuit. Since savings can therefore be made in terms of

material selection



materi al sel ection PCT/ EP2006/ 066450 - 4 -
2005P11115WI N and the structural design of the busbar
hol der, the busbar hol der can be produced in a
consi derably nore econom cal manner. A further
be seen in 1 universal applicability
gggg Qy@@%gggggﬁg N PEN conducpgrs Advant ageous
re |nenEnts of the invention are specified in the
subcl aims. According to a first enbodi nent of the
and itneenstonctthel budsdsirgn hofderhdhadusme rbasel dory the busbar
holdgkeﬂ§ﬂ§8rw@' ALY ef ?Jag|ycoh§§ﬁékéﬁhy These b@é@nomlcal
ements are preferably connected to one_anot her
manne . Slﬁ:h TALAE R hatvansgatet FRBal PYesiqfif ofint hehepudbhrersal
applb@é}gﬁllt? PEodpcede LOMENLPEN WebHdacsbF @i ght f orward
desi gn the desired busbar holder, it is also
possible to use an integral busbar hol der. - However,
Advahta@60@§tEBfeasmentBOoﬂDmhb itnverncdrotucicy sperrefited i fn the
bar hol der having two base body elenents is
This applies predom nantly when six conductor
elenents are used since in this case the centra

Accoggﬁggck%r ek??@ﬂte%@%dQ%ehﬁsaifegh@”@n@%%ﬁﬁ%% baﬁﬂﬁeﬁusbar
Wwo base el enents in a very +]%%‘)Ie manner if

holdeRe Base b¥Ay @Péﬁbnﬁ§“§?ee%ﬁﬂ§%gioﬁﬂq y Pb®sepfelerably
identoBaectede 6 bascapotiheelénengpuatengretbeasdndochnected to
el e nts..Accorg_ % to.a further enbodlnent of then £ th
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busber enentdemhiich aredaredngedowdes neernvitie firstraightforward
de51g9n990£9é 8£§ﬂ?gasbe9 akhﬁo§sg9ndleomgug&95 sggﬂsm&sto use

rovid ese third cond UCt or el ements 1 kew se
an 1ntegral busbar holder. ‘However, it is often ea51er to mount

subcfal §

the conductor elements if a busbar holder having two base body
elements is used. This applies predominantly when six conductor
elements are used since in this case the central conductor
element can be inserted and mounted between the two base body
elements in a very simple manner if the base body elements are
correspondingly loosely connected to one another for mounting

the conductor elements.

According to a further embodiment of the invention, at least
two third (central) conductor elements which are arranged
between the first conductor elements and the second conductor
elements are provided, these third conductor elements likewise
each being arranged transverse to the longitudinal direction of
the busbar and aligned with one another. As a result, current
distribution for the busbar system can Dbe improved,
particularly in the case of relatively high rated currents.
More uniform distribution of current in a conductor element
arrangement of this type means that rail material (in
particular copper) can be saved. Furthermore, a rated current
of the busbar which is higher than in known solutions is

possible in the case of double-front arrangements. The cross



each being arranged transverse to the |ongitudina
direction of the busbar and aligned with one anot her.
As a result, current distribution for the busbar
system can be inproved, particularly in the case of
per/ERIAdd Meddpdy gh rated currgnts.  More uniform
2005 fﬁfé%&ﬁﬂon of current in a conductor el enent
arrangenent of this type neans that rail material (in
particul ar copper) can be saved, Furthernore, a rated
sectiqng eher SPCFth@l§§b£'ar\/\m%hd‘?§lﬁP%ﬁe|fotrh§ﬁteﬁ Kigwents of
abové&iw@ QNStds epOGSIdl e in the case of double-front
arrangenents. The cross PCIT/ EP2006/ 066450 - 4a -
2005P11115W0 N sections for each phase can be desi gned
for rated currents of above 4000 A for exanple.
PCT/ EP2006/ 066450 - 5 - 2005P11115WO N It has been
found that current distribution to the individua
conductor elenents in an arrangenent with six
conductor elenents is very different on account of
the skin effect.. In particular, the centra
conductor elenments carry scarcely any current. This
results in an unfavorable ratio of cross section for
each phase to current which can be transmtted.
Therefore, according to a further enbodi nent of the
i nvention, the central conductor elenents can be
formed in such a way that they protrude beyond the
front and rear conductor elenents transverse to the
| ongi tudinal direction of the busbar. In other words,
the central conductor elenments are offset toward the
out si de, are thus higher than the outer conductor
el ement s



and protrude beyond them The fact that the centra
conductor elenents are no | onger at the sane hei ght
as the outer conductor elenents in the vertica
direction neans that current 1is distributed to the

pcT /880 6 feigb s sonduct or el energ s for each phase in a
2005 ffy%gwﬁ @r m manner, as denonstrated by neasurenents.

urthernore, greater current-carrying capacity MAth
the sane copper cross section can be achieved w
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cont i nuous recel Vi ng can a
for prebi BBASH R a:urme@ftervﬁmqh rftﬁftd?ﬁblu‘éwr‘?/@“ﬂ*w%r Therefore,

accoPh£68- td h@S@ufthéﬁreﬁBodméﬁf nedi ehe PheeesibaYetRe central
mechani cal .$ ort function and thus epsure the

condut @ | G4 the &Rt i PE stPXRRUr &1 eFBA under i giitat they
prott@aﬁs bleytohlier nmoie, &rdmsulnndonrean essenticddry belements

rawn_ bet we t a opcept s he i.nv
tran%\éers%l ﬁ:gq y%plet V\POI'I$ éuc?}gafpgig%le& tl’] Rgl dﬁ?%] %rﬁsbar In
othexondudser téleeneenisray ﬂeadSCb®rae@@m§@t§nanampfﬁsﬁhrtoward

the BQLdehe, IQrEh%%u%a%ﬁﬁﬂéyaéﬂﬁﬁk%Hé éﬁﬁ@ﬁdcgﬁﬁﬁﬁhér elements
securing bracket out a hole or the Iike being

and pEghrked eyarre duHbucto? éﬁ@ﬁeﬁ@t T St bnopaductor
elem&@t s edatde ndr aBKrﬁjeJPCTaI(IﬂEPZ‘_@%/ %614350}11915@11:- as the outer
cond{§oRSF of LT6 Eonhact | RO paFc cdf aForbHi Pece Pyt Bef cgpzrent
is dtibe rdoudect oro ekegentrsiidiireetl] yconductor elements for each
phase in a very uniform manner, as demonstrated by
measurements. Furthermore, greater current-carrying capacity
with the same copper cross section can be achieved with this
arrangement of the central conductor elements. The busbar
holder then preferably has at least one receiving opening for
receiving at least one conductor element of the third group of
conductor elements. If only four conductor elements are used,
the receiving opening, which is preferably in the form of a
continuous receiving channel, can also be provided with a
preferably nonconductive filler ©piece. These filler or
intermediate pieces have a mechanical support function and thus
ensure the stability of the entire structure, even under high

loads.

Furthermore, a distinction can essentially be drawn between two
basic concepts of the invention. Accordingly, it 1is firstly
possible to hold the conductor elements by means of a guide on
the busbar holder. In this case, the guide is formed using a
securing bracket, without a hole or the like being reqﬁired in

the conductor elements. This solution is called the “bracket



to the busbar hol der. PCT/ EP2006/ 066450 - 6 -
2005P11115WO N This solution, which is called the
"screw solution" below, has the advantage that no
separate nmounting elenments, for exanple the securing
PCT/ jg%%306jg§breqU|red Howeyer, the conductor
20058 £MBSrhave to be provided wth openings for the
- screwng neans for this solution. The two sol utions
have specific advantages and in practical tests _
solutehdfi’hi PetReel FERENFeFUl tiS 1S 2LFABPOFSERdROFCafonnect, in
_partmmtt@ndl&lemll@ Bk Ngr BAd copeuke oratdlaghuriy @frectly
tthq% sbars. ghe “bracket solution" is distinguished
Lot RYRARI 99 that at |east one conductor el ement
of the first or second group of conductor elenments is
situated in a guide on the outer face of the busbar
holder. In this case, the guide is preferably forned
firstly by a guide elenment which is arranged firmy on
the outer face of the busbar holder and is preferably
in the form of a web, and secondly by a securing
bracket which can be nounted on the outer face of the
busbar holder. In this case, the guide is preferably
designed in such a way that the conductor elenent is
situated firmy in the guide, but without having to
be held by the guide el enent or securing bracket in a
force-fitting manner in the sense of a press-fit
connection. In other words, preferably only an
i nterl ocki ng connection exists. The conductor el enent
is held in the guide. In this context, it is
particul arly advantageous if the securing bracket is
formed in such a way that it bears



si mul t aneously agai nst the two outer faces of the
busbar holder. In other words, the securing bracket
then surrounds the busbar holder, so that a guide for
a conductor element is fornmed on both sides of the

PCT/§§§%5% , provided thgt a corresponding mating
2005™1 exanple a web-like guide elenent, is
prOV| As a result, the conductor elenent is

secured to the busbar holder in a partrcularly
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attaqipert Oft%h%oEV?W%ﬁsrs secured by neans of a
scremrconnectron in a further enmbodi nent of the
L.nvention s_part advanta eous e
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of asiueb,i saneryepantiigullay|l ¢ securing bracket which can be
mounted on the outer face of the busbar holder. In this case,
the guide is preferably designed in such a way that the
conductor element is situated firmly in the guide, but without
havihg to be held by the guiderelement or securing bracket in a
force-fitting manner in the sense of a press-fit connection. In
other words, preferably only an interlocking connection exists.

The conductor element is held in the guide.

In this context, it 1is particularly advantageous 1if the
securing bracket is formed in such a way that 1t bears
simultaneously against the two outer faces of the Dbusbar
"holder. In other words, the securing bracket then surrounds the
busbar holder, so that a .guide for a conductor element is
formed on both sides of the busbar holder, provided that a
corresponding mating piece, for example a web-like guide
element, 1is provided. As a result, the conductor element 1is
secured to the busbar holder in a particularly reliable manner.
The securing bracket equally holds the two base body elements
of the busbar holder together, and thus also ensures that the

entire structure is held together. A screw-connection,



advant ageous and i nportant for universal use. This is

preferably realized in such a way that the busbar

hol der has a nunber of first nmounting el enents which

are arranged next to one another in the |ongitudina
peT /S ®6E ) ®8 £ t he busbar holder on at |east one outer
2005P LR 5 furthernore that the securing bracket has

second nounting el emrents on at | east one of |ts ar eas

of contact with the busbar hol der, said secon

whiclhgpmtfy PetEnER SY f b h gt Ged et if t hiEhe ??rtsfee securing
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groove- and-t ongue connection by engaging in one

Slnc@ngﬁgeéo?%-gtoéegyéﬁggtb¥gcﬁfﬁu @defnnPHQt§9 ?Q ﬁreferably

nner set Interns O el g t on accoun
onlyf gét @hatingeaHolakiger i Bgnaersuch s nbgRtitAgnel thesesured by

meané” & r gvided onrdhie ushar 1ol deky rTheref Ofsodilih of the

rg narrow . and al so ﬁir% wi de_conductor el enents can
ln"e%l Becurledi5n PRELLS U¥bat VA IOy T r SO t RETew-
connédi £6n gf supadef acondtiecteaigeelEimertis, comduqiast i €ldment, since

W t.h s onduct qr elene are t he, se r|n
therd b 2L Ae OB 8L PR g LS SRRl ke "onductor
elemenef efabl yotias aeépraeet @ldarmerrageiouc,y i s hennmpareidig  for

rece§$§ﬁ§ thatSistyated it he; f&CetNENg PRERKRG clement in the
PCT/ EP2006/ 066450 - 8 - 2005P11115WO N of the busbar

guidfo| der and forms a stop for a conductor el ement of
' the third (central) group of conductor elenents. The

A fuﬁﬁ %%H%pQO4hﬁ%g£ OE E%e(§¥¥gn r§9n98889&1§56@%“§%1ch the
receiving width of the guide can be varied in order to secure
conductor elements of different sizes 1is very particularly
advantageous and important for universal |use. This 1is
preferably realized in such a way that the busbar holder has a
number of first mounting elements which are arranged next to
one another in the longitudinal direction of the busbar holder
on at least one outer face, and furthermore that the securing
bracket has second mounting elements on at least one of its
areas of contact with the busbar holder, said second mounting
elements forming a guide with the first mounting elements in
the mounted state. The mounting elements are preferably simple
grooves and, respectively, prongs or lugs which form a type of
groove-and-tongue connection by engaging in one another. The
securing bracket can be mounted in a manner offset in terms of
height on account of the fact that a whole series of such
mounting elements are provided on the busbar holder: Therefore,
both very narrow and also very wide conductor elements can be

secured on the same busbar holder.

If busbars with three groups of conductor elements, in

particular with six conductor elements, are used, the securing



for a greater current-carrying capability can
therefore be realized in a sinple nmanner. The spacer
el enent, which is preferably. inserted into the
recei ving openi ng of the busbar holder, equally
' bilize the bushar hol der and to securely
ggggiﬁ%%f /6é%£%%rlng br acket 2% the busbar hol der. The
screM/so ution" is distinguished particularly in that
the busbar hol der and at | east one conductor el ement
brackgt grgebapably EefduictIwaetentheBerhchlRgte dn |tEstmounted
stat@nel§e§y€&£ﬂb@p§ml@&efﬁéceiﬁﬁﬁéVé #n§ecuring screw,
and furthermore in that the conductor el enent bears
agai nst the outer face of the busbar holder and is
connected to the busbar holder in a force-fitting
manner on account of screwon pressure so as to forma
screw connection. A further enbodi ment of the
i nvention according to which the busbar hol der and/or
t he conductor el enent have/ has a nunber of different
securi ng openings for securing conductor elenents of
different sizes is very particularly advantageous and
i mportant for universal use. The securing openings
are preferably distinguished here in terns of their
position on the busbar holder or on the conductor
element and/or in ternms of their size. In this case,
t he securing openings are advantageously provided in
such a way that, for exanple, conductor elenents
conprising 20 and 30 mm w de copper rails can be
screwed in a commopn securing opening, while conductor
el ements conprising 40 and 50 mmw de copper rails
can be screwed in another conmmon securing opening
which is at a distance fromthe abovenenti oned
securing opening. In other words, the securing
openi ngs :



additionally have nmultiple "associations", so that
unnecessary weakening of the rail material as a
result of too many securing openings is avoided.

PCT/ EP2006/ 066450 - 9 - 2005P11115WO N If busbars wth

pCT/§§§ @6g@gg@§ of conductor_ejements, in particular
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- shows ‘a plan view of a base body el enent ("bracket
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securing orac perspective
recejvipddi dg praveing screw, and furthermore 1in that the

conductor element bears against the outer face of the busbar
holder and is connected to the busbar holder in a force-fitting
manner on account of screw-on pressure so as to form a screw-

connection.

A further embodiment of the invention according to which the
busbar holder and/or the conductor element have/has a number of
different securing openings for securing conductor elements of
different sizes is very particularly advantageous and important
for universal wuse. The securing openings are preferably
distinguished here in terms of their position on the busbar
holder or on the conductor element and/or in terhs of their
size. In this case, the securing openings are advantageously
provided in such a way that, for example, conductof elements
comprising 20 and 30 mm-wide copper rails can be screwed in a
common securing opening, while conductor elements comprising 40
and 50 mm-wide copper rails can be screwed in another common
securing opening which is at a distance from the abovementioned
securing opening. In other words, the securing openings
additionally haVe multiple “associations”, so that unnecessary
weakening of the rail material as a result of too many securing

openings is avoided.



fig. 8 shows a side view of a busbar hol der ("bracket
solution") for a busbar with four conductor elenents,
fig. 9 shows a perspective view of a detail of a
busbar hol der ("bracket solution") for a busbar with
pcT /B el enents,_fgdg. 10 shows a side view of
2002 % &fder ("bracket solution") for a busbar
Sl x conductor elenments, fig. 11 shows a
perspective view of a det a|I of a busbar hol der
If Yusbacketwsbhut tbney fgoroapsusker widarndwsitoxomuenterts, in
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thir g r a?rk%%aro wieCR élC%OEon& EPGPCEl embis, TeQuire
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fows- a persp écti ve view of
elem@mfsbmumbme&er‘(e%ct@wwm1m"‘9hw hoear reekdes gain.
openi ngs for a busbar with four conductor elenents,

fig. 16 shows side view of a busbar hol der ("screw
The éBl"Gflltéﬁm) 1g oﬁie%uc’éh%%%r DHLOW tWot e oRBHBEBRCEI dfent¥emplary
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1llustratlons

fig. 1 shows a plan view of a base body element (“bracket
solution”),

fig. 2 shows a side view of a base body element (“bracket
solution”),

fig. 3 shows a perspective view of a base body element

(“bracket solution”),

fig. 4 shows a perspective view of a securing bracket,

fig. 5 shows a side view of a securing bracket,

fig. 6 shows a plan view of a securing bracket,

fig. 7 shows a perspective view of a holding plate,

fig. 8 shows a side view of a Dbusbar holder (“bracket
solution”) for a busbar with four conductor elements,

fig. 9 shows a perspective view of a detail of a busbar holder
(“bracket solution”) for a busbar with four conductor
elements,

fig. 10 shows a side view of a Dbusbar holder (“bracket
solution”) for a busbar with six conductor elements,

fig. 11 shows a perspective view of a detail of a busbar holder
(“bracket solution”) for a busbar with six conductor

elements,



fig. 18 shows a side view of a busbar hol der ("screw
solution") for a busbar with four conductor elenents
(50 M wi de copper rails), and fig. 19 shows a side
vi ew of a busbar holder ("screw solution"”) for a
peT /BBSRRE a4 X conductor epepents. In a first
2005 EXEMHE @y enbodi ment of the invention, as is
escribed in figs 1 to 11, the above- descri bed
: "bracket solution” is used. In this case, the busbar
fig. higd ddrowdeser i badlobdeHowesspess itve pricsd defaabimisdrar holder

'mrﬁﬂ%%mJﬂhﬁ%ﬂe%HﬁﬂaéWﬁﬂ1 qggMﬂyof
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busb@rsd}%vdggcslblﬁclaﬁc%dmgl tﬁédé’h_g/‘lr[@/&fﬁéfﬁhgé NFédhi$ busbar
case t he busba er according to figs 1 to 7 is
sui t"gtite Fot © QR#%§%ﬁfcﬁ%qWﬁQ§ﬂ busbars. It is

fig. pat tsloawsardy supﬂabbd t@msgmmuﬂwq)wu@msbﬁraZbMﬁhﬂr holder
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~ (front) "group uctor elenents
fig. (Yeahovygrapr S rAComIvtiT @f emdrsaikiof fa gauspapdholder

9. Hovevedy %B@th%%bqr h9£g55t3 ﬂébéﬂ&@héukkﬁEh%g%orfor a

hol di ng a bus ar whi ch s a |rst (front) group 4 of
condWIRAT & UL ac:%régﬁi?d)l(r Stoup 5 of

fig. conddicdwy £l simntsiand atmmsba(zcam:r@éz) (YsOtpw 6s@fution”) -

conduct or .el nents cf. fi O and 11 this case,
t he ks centbrua con uk%:ttowroe HEht s 9 ernﬁwnc Yhird group

fig. 6l bfsloormuctoirde eliamem$ aar@sbazua&n@ljd@et weearewnmesolution”)
(fromgy) gogq%w ﬁlt@mﬂs@r 7c8hauthsrfic ﬁ%heglrt%up # orflm—w1de

conductor elenents and the (rear) conductor el enen S
8 ofCAIREL ?nF Jgr oup 5 of conductor el enments, and
fig. 18 shows a side view of a busbar holder (“screw solution”)

for a busbar with four conductor elements (50 mm-wide
copper rails), and '
fig. 19 shows a side view of a busbar holder (“screw solution”)

for a busbar with six conductor elements.

In a first exemplary embodiment of the invention, as 1is
described in figs 1 to 11, the above-described “bracket
solution” is used. In this case, the busbar holder described
below serves to provide a busbar arrangement for an electrical
switchgear assembly of double-front design. The switchgear
+ assembly 1 has at least one busbar 2 which is held by a number
- of busbar holders 3 according to the invention. In this case,
the busbar holder 3 according to figs 1 to 7 1is suitable for
holding different busbars. It 1is particularly suitable for
holding a busbar 2 which has



protrude beyond the front and rear conductor elenents
7, 8 transverse to the longitudinal direction 11 of
the busbar. It is essential in all enbodinments that
the busbar holder 3 is arranged between the first

peT /&b 00 ) o QESP 4 of conducter el enents and the second
2005 gW@f@up 5 of conductor elenents. The busbar

{
Of? 3 conprises two base body elenents 12, three
holdlng plates 13 and two securing brackets 14 for
a fimgch(iptrage. grte Busliarohdhdeer Fldmwmits conpre sesonvo (rear)
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busbafe iYiest I He BdSPasUhbREEP §0¥sh<p1f<éfdta:ead buppaghiwgich has a
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con or wt i cal “spaci ng
elem¢mlaena mtugrt@piebteitegem:uh@héfmté emdutargedenents 7 of

the §P§é‘t ?%Mb SqiSf P& Ard derfeavar able tind t %‘:"e% OEonductor
roperties of the busbar arranpenent

elem%ﬁdu@t elté‘ﬁerﬁ%ceﬁd 8ITRRPc aPé UEG Ofm ?]I‘ﬁ“&ntsr and

protza;ce hibelgdnhy ﬂlﬁeﬁnlsfm:fnta gudderélaBr omo&ﬂac@ukergimﬂs_? 7, 8
of the ,bus 0 case, the_gui is

cranlenady ) AR Eastem GsURiERA" e BT alehSPfR yie o
essemﬂnaﬂu;nnﬂki'em@©@lmﬁncs that busbaushwt derld®@r i3sis arranged
betw&&?f@H@b£¥ré@ ?PFoﬁPf"bP%uﬁ-&BB aegna§m£8r AL Es and the

and secondly by a secufing brac Ich can
secopErTIHEE) 060884500 Egnd%%lplqllemma\l nmount ed on the
outer face 17 of the busbar holder 3. The

The busbar holder 3 comprises two base body elements 12, three
holding plates 13 and two securing brackets 14 for each phase.
The busbar holder 3 itself comprises two identical base body
elements 12 which are connected to one another in such a way that
a symmetrical design of the busbar holder 3 is produced. To this
end, the base body elements 12 bear agéinst one another with
their rear faces 15, while their front faces 16 form the outer
faces 17 of the busbar holder 3. The busbar holder 3 is designed
here in such a way that it carries three phases and one neutral
conductor with identical spacing and identical insulation
properties. Furthermore, an arrangement such as this 1is
particularly favorable in terms of the EMC properties of the

busbar arrangement.

The conductor elements 7, 8, which are each 10 mm thick, are
held by means of a guide 18 on the outer face 17 of the busbar
holder 3. In this case, the guide 18 is formed by a guide
element 19 which is arranged firmly on the outer face 17 of the
busbar holder 3, is preferably in the form of a web and is 10

mm wide, and secondly by a securing bracket 14 which can be



conductor elenents 7, 8 are held in the guide 18 in an
i nterl ocki ng manner here. The securing bracket 14 has
three linbs 21, 22, 23 which point in one direction,
run parallel to one another and are connected to one

pCT /SRS NeFo dya §p connecting Ligh 24. The connecting linb
2005§¥%315W5ﬁﬁu right angles to the three linbs 21, 22, 23
an

Is arranged at one (rear) end of the linbs 21,
22, 23 in-each case, so that a conb-1like securing
mountgdclket thei soyprodudede | h7addi t itbe tbushergdideler 3. The

cond EHEIENS hibnid number of  holding ghemBus L3R €18 in an
_ provi ded on the front faces 16 of the base "body
inteplpehts MINNRdER %ol di ng el ements protrudi ng from

the front face. These holding el enments serve to
secure the busbar_holder .3 on_.a unt.i ng. structure .
The SEEUhENd D6 ot Rarahis BHoskh oot ambol 1 121 (4% thign point
in ondedarectofompl tumgpptat sl 180 dmetdmsticaseand here connected
| dj ates_1 [ he .t or m ,of I S
to oy, EhOPBE oG e BRI AL Y SR, e 24
runs opderriohf oamad escriedr thenneler¢on iirlds ohe, oR2,he23 and is

arrafddi ng elgments 25 anongrenthe anthphayve a further in each
second nDuntlﬁgﬁface 29, which is offset in relation

casey 5Q He'3F r&tCORRMtTAY FAERE D8I ) YRR antt hhs RipAuced.

further holes, in order to forma screw connecti on

: i t.h.the ,nmounting structure 26 at. their opposite _end. .
TR e NI CHI i S R S EEEE
elementway2d hate t heobidddromot der frénwi facehel busbath@ bgse body

elemdQSd thOned al a Recing, déﬁéﬁé‘ﬁ{?sf Q%Eheingolﬂfoinﬂgche front
- structure 26 of the switchgear cabinet or the like. It
facej sThasei balding §deRRPAGeSES VEhAC tIRC Wifs e hofledr 3holder

3 on CaAMdEnt SeGUsELutOutbe (TPYRE | NY6 SEE UST i et dBgéAir acXBiNet or
the igf&’g' iMRMNeL WA EURE AR, O LREEe RO 4 NG PIAtES o the
holding plates 13 are in the form of angled elements which have
a mounting face 28 with a first hole in order to form a screw-
connection with one of the holding elements 25 at one end, and
have a further second mounting face 29, which is offset in
relation to the first mounting face 28 by 90° and has two
further holes, in order to form a screw-connection with the
mounting structuré 26 at their opposite end. In this case, the
holding plate 13 is formed in such a way that the busbar holder
3 with the busbar 2 is positioned at a secure distance from the
mounting structure 26 of the switchgear cabinet or the like. It
is particularly advantageous that the busbar holder 3 can be
secured to the mounting structure 26 in a very simple manner

with just two or three holding plates 13.

On account of the neutral conductor being carried along with
the phases[ only small leakage currents to the mounting
structure 26 are produced if the N conductor becomes a PEN

conductor.



On account of the neutral conductor being carried
along wwth the phases, only small | eakage currents to
the nounting structure 26 are produced if the N
conductor becomes a PEN conductor. .PCT/EP2006/ 066450

_pCT/Ep§@b6/@@@§f@1115vmlN I n_order to nmount the two
2005&PN0 ements 7 of the first group 4 of

conductor el enents, the nutually facing (inner)
narrow faces 31 of said conductor elenents are
In oirdeti dld ymphatedheagaimstobduhterdes egfertttse gubde the first
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el enent 12. 1n other words, 'the guide el erent
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el ow t
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two stathuﬁkhe ehamentaced 33hett the thwo eaveron i whseir2](outer)

narr@@ Q%%%sag§2n§kuk@@ BULeE TAGES #/oRf Jhe BUSPREr. 1n this
der 3. "Tn other words, the securing bracket 14

casebe5P§ S9N HEOBERG K RgdidnstS t BEURRBdoderS¥ @R ed AY that

said Ofetheihyshbascket det 3siputhed Bﬁﬂ@tﬁﬂesbaébarsﬁbﬂder 3. In
cket_therefore _surro

securing br h busbar
the RERHERRS Sl B tSE o et ot "ge0di ¥ outer Limbs
21, 32cheed agelbethtgedeyumrtﬂ&§¢mSMhmﬂuﬁmhﬂb&§bibtholder 3.

In OE %r QHﬁésiacgﬁes%éyhfﬂﬁ 2 ORLEr 1 h'q%%H%%'igﬁuﬁggneously

outer face 17 e busbar ave
agalm%EthﬁgﬁHQNﬁ#ﬁ%i Bacen ﬂﬁeqﬁn?ﬁ%fb@$%@Ve§OéﬁéF 3 in the

mount &$Peehickel Ysa i 088 UL nhUdSracket therefore surrounds the
busbar holder 3, so that conductor elements 7, 8 can be secured
to both sides of the busbar holder 3.

Both the inner faces 33 of the two outer limbs 21, 22 and also
the outer face 17 of the busbar holder 3 have mounting elements
35 in the form of grooves and, respectively, prongs or 1lugs
which form a - guide in the manner of a groove-and-tongue
connection by engaging in one another. In this case, the
mounting elements 35 are oriented transverse to the
longitudinal direction 36 of the busbar holder, so that the
securing bracket 14 1is prevented from being displaced in the
longitudinal direction 36 of the busbar holder in the mounted
state. A plurality of mounting elements 35 which are arranged
next to one another in the longitudinal direction 36 of the
busbar holder are provided on the outer faces 17 of the busbar
holder 3, so that the securing bracket 14 can be mounted on the
busbar holder 3 in a manner which can be offset in terms of
height. Therefore - by changing the receiving width of the
guide 18 -~ conductor elements 7, 8 of different widths 37 can

be mounted on the busbar holder 3.



which forma guide in the manner of a

gr oove- and-tongue connection by engaging in one

another. In this case, the nounting elenents 35 are

oriented transverse to the longitudinal direction 36
pcT/®b2 6 e, bysbsg hol der, sa that the securing bracket 14
2005bP1 PISYSHted from being displaced in the |ongitudina

direction 36 of the busbar holder in the nounted

state. A plurality of nmounting el enents 35 which are

arranged next to one another in the |ongitudinal :
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hei ght. Therefore - by changing the receiving w dth of

~the guide 18 - conductor elenents 7, 8 of different

w dths 37 can be nounted on the busbar hol der 3.

PCT/ EP2006/ 066450 - 14a - 2005P11115W0I N Each linmb 21,

22, 23 of the securing bracket 14 has a passage

opening 44 for receiving a securing screw or pin 45

which is wused to.fix the securing bracket

PCT/ EP2006/ 066450 - 15 - 2005P11115WOIN 14 to the two

base body el enents 12 of the busbar holder 3. To this

end, the base body elenments 12 al so have a nunber of:

passage openings 46 which run in the groove-Iike

nmounting elenments 35. These passage openings 46 are

arranged such that they are offset inrelation to one

another, so that the cross section of the base body

el ement 12 is weakened as little as



possi bl e. Al passage openings 44, 46 are arranged in
an aligned manner, so that the securing bracket 14
can be nounted wth a single securing screw 45. In
this case, the securing screw 45 passes fully through

PCT/E§§b§@pyg¢@g3bracket 14 angdsthe busbar holder 3. In
2005@£ Wproduce the screwconnection, either a
read |s

prOV|ded in at | east one passage. opening 44,
or else a separate_nut is provided. If the four
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- IS secure e al SCrew system
sectioxi A§ §é1|eev@a-’§7e obO@Yfle%ﬁﬁl@nﬁoI]tZ wht cHep en@fio@lsddsttle as
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the fixing bolt uns n an opening 48 which is
allg%?‘?aﬂ@%ﬂegn PRe® E‘Enttbre G e GuiFe St 43 dnfy mounted

withi at esingites theuglihde selrerenis. 190 artdi £ngages itheeasdcuring
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£5° 8l ermen conduct or
busbat efentder | .t hen bwgidars 2ot antmdmnm@ aserequippeedction,

eithdd tH £MP: 95 OUPS, AoviRe@f Hoggugégéte&ﬁgeg£§saéga$pé§lng 44,

to say wth four conductor elenents
46 ORAEDARICIERRI R R SR dt AtRTPY EERI- 49 can be inserted
- between the central |inbs 23 of the securing brackets
d t he se ond acer ele nts .41_which baound th
IE g atoring SBbERT ng 58 7 | RECOIESSi 1E05] deCy i The  Ewo
condeEobusba@eMD$dérofc@Maofr@ntd@fouped by tbedgcremselements
and 4%macEwof'gon8uctor elements 8 of the rear group 5 of

conductor elements and the four conductor elements 7, 8 are
situated in these guides 18, the position of the conductor
elements 7, 8 in the guides 18 is secured with the aid of a
screw system. A fixing screw 47 or a fixing bolt which 1is
provided with a nut serves this purpose. The fixing screw 47 or
‘the fixing bolt runs in an opening 48 which is arranged in the
center of the guide element 19 and interrupts the guide element
19, and engages in each case on the edges of the inner narrow
faces 31 of the conductor elements 7, 8 of a group 4, 5 of

conductor elements.

If the busbars 2 to be mounted are equipped with two groups 4,
5 of conductor elements, that is to say with four conductor
elements 7, 8, nonconductive intermediate pieces 49 can be
inserted between the central limbs 23 of the securing brackets
14 and the second spacer elements 41 which bound the receiving
opening 38 on the opposite side, so that the busbar holder
cannot be deformed by the screws 47, cf. fig. 9.



PCT/ EP2006/ 066450 - 16 - 2005P11115WJIN It is clear
fromthe figure shown that the busbar holder 3 is
~arranged between the conductor elenents 7 of a first
(front) group 4 of conductor elenents and the

PCT/§py@@@;@g6@g@nents 8 of a ;gecond (rear) group 5 of
2OO5§pfpy§W§gNelenents. In this case, the total of four

conductor elenents 7, 8 are arranged in a rectangle,
‘with the conductor elenents of one group of conductor '
It iel edents feaogh W ngigurangedval thaed thet bushe radstlider 3 1is

arra@d t HaRRUERS& HO LHLahongit ddibpahedi rectFon 1 oft tPeront)
busbar On of th he

account e arrangenent int

grou?n@e?ﬁe@@%@%c%%ﬁc%l%@?ﬂk%nan@h%h@r%®%%ugFOB @fements 8 of a
secok@Ndyes By ghenBnEs ot ket f a0k Of I Mehis case, the
gon%¥ct r elenggts 7, 8 ?re fgee oth at the front gnd.
totaht O% hé Far COBGHTESE oitGReBEEN &1 des, F6r BXARPPEY nit @
rectagles, t owiphodtube acdadokeofr ortl earemnasgement ,orcaan group of -
f eal ized .w. t | ffi | u r
conalfe( 181 B8 clLgtles b UM GUATL b1, L] cugher St
and thapsverse Say thet B ool tysiidadt ¢l aslcdiemnt ¢l 17, 08, the busbar.

On adk&unBeds thbeatwonibhedr (eentRal I ncoORHLGE OFc €5 88BAtSetween
9 are arranged_between the first conductor elenents 7

the grauPfe ‘secondl cHRBGUCSPT QGRS /8. thih PHFSTcdsees >1 of

the tbadoesbrakleandtet or, & embnt Srdeabethl bkewhse aght and at
arranged aligned with. one another transverse to. the

the PRI UT RAT" ol TBcPof T of *LRe bushars FarE, e Da°F 0

prodeeat raldoubiley 23rdf dheaseewnithg beackdéergfoger ves agalized

with&uSPAEeF; ehepent  which, in the nounted state, forns a
stop for one of the conductor elenents 9 of the third

(central) group 6 of conductor elenents. If the
If bGePhEal 2canductiired egeatSs 94ar8, 6 of conductor elements,

that 1s to say with six conductor elements 7, 8, 9, are used,
the two third (central) conductor elements 9 are arranged
between the first conductor elements 7 and the second conductor
elements 8. In this case, the central conductor elements 9 are
likewise each arranged aligned with one another transverse to
the longitudinal direction 11 of the busbar. Here, the central
limb 23 of the securing bracket 14 serves as a spacer element
which, in the mounted state, forms a stop for one .of the
conductor elements 9 of the third (central) group 6 of
conductor elements. If the central conductor elements 9 are
arranged offset in such a way that they protrude beyond the
outer narrow faces 32 of the front and rear conductor elements
7, 8 transverse to the longitudinal direction 11 of the busbar,
a greater current-carrying capacity is achieved. In this case,
the central limbs 23 of the securing brackets 14, which limbs
serve as spacer elements, are arranged opposite the two outer
limbs 21, 22 in a manner offset in terms of height. In other
words, the height 52 of the central limb 23 is lower than the
height 53 of the outer limbs 21, 22, so that the difference in

height between the upper face 54 and, respectively, the lower



arranged offset in such a way that they protrude
beyond the outer narrow faces 32 of the front and
rear conductor elenments 7, 8 transverse to the
| ongi tudi nal direction 11 of the busbar, a greater

pCT/EEMdEMoEA fyi Ng capaci ty 1igy achieved. In this case,
2005gf¥{fgwgﬁ@| l'imbs 23 of the securing brackets 14,

which |inbs serve as spacer el enents, are arranged
opp05|te the two_outer 2 in a nman
face oiFsetthien FEPRE3SGF heTY ht IH% é%“amHP@§F Eécﬁelaﬁt and,

respéﬂ::ﬁfelﬁe ﬁe@tI@\lJetl ﬁbcéBolfSth@W@mtteharlltn’fh)s hei gl 53 each
o t he out e s 21 22 S t f
case Or?ﬁsgﬁﬁmeen tHeS Uppei® d%g %ﬁg et €¥%£ﬁ%8%%mgf 3t Telement
9 inth@ﬂaﬁman PGT/ ER2006/1066460ndudsar- eZ@G@PxﬁliBV[BN In this.
casef3¢Re0fd §len%3ﬁ}3 lﬂﬁb%g3 %ﬁ UEHertkfeaCrﬁléél@n%f the
respective ower face of e outer linbs 21, 22
Secu#hm%d%%ﬁc%%%el%orresponds to the of fset of the centra
conductor element 9 in relation to the outer
conductor elements 7, 8. In this case, the centra
linb 23 is arranged in the mddle of the securing
bracket 14, PCT/ EP2006/ 066450 - 17 - 2005P11115W0 N so
that the securing screw 45 al so runs through the
center of the securing bracket 14. When nounting the
six .conductor elenments 7, 8, 9 on the busbar
hol der 3, the four outer conductor elenents 7, 8 are
initially placed on the guide elenent 19 again. The
two securing brackets 14 are then pushed onto the
busbar hol der 3 above and bel ow the conductor
elements 7, 8, with the central |inbs 23 penetrating



t he receiving openings 38 and there holding the two
central conductor elenents 9 in their position which
is offset interns of height inrelation to the outer
conductor elenents 7, 8. Subsequently, the securing

PCT/Q g@&g;§6 55§re screw conne ted and the conductor
2005F i 9 are again fixed to the guide elenent

us ng a fixing screw 47. In the exanple shown, very
wi de conductor elements 7, 8, 9 are used, so that the
so thabuithRg SHrECREE SAZhabe £oSBelENft éRIAUGhehe center of

the S8tEFIM§toADERELNY4. positions. In this case, the
central linbs 23 of the securing brackets 14 bear

agai nst the spacer elenments 39, 41' of the base body
Whenemeﬁﬁﬂisglﬁhelnia seaodndtexerpleaey tentyodiayvert @f the busbar

holdd ”V§m 0, (83 %pt%%s%ro'nb %t'to” fe;'l%?ue]r?tst % 198 éhee nitially
abov escr I'beéd ""screw used,’ h
placeﬁeonoh@@cg@:d@l@h@mtet7l98ag@lareTh@ohn@cﬁ@GUdlm@cbr§ckets

14 ale@- tﬁ@ﬁ ysha 89%96£h§ buEb&P'ﬁoﬁééE 3t§Sovén£§@d§Q10w the
use for _ the busbar hol der descri bed below is_the

condygrpr §1?H%nFﬁténd§d &%?Wcﬁ & HEHusbarl Hip et 3 gpenetrating
the ge&@ﬁyga@ J@&QNEmgghBBbQﬁﬂ?rtF@Edeﬂuﬂxﬁﬁﬁ?rdhﬁgtﬂ@) central
1. 9gs an S. rticul ar . Sul t or n
conayifin 1 8NRTR & A7 ConobEL 8- bi SeHiesy, -5, opeset n terns
of hehigheasin heebasban haidEhesqmnamwﬁwgﬁm@tdrgsleménaad7, 8.
Subs%%uéﬁtp rtkﬁg'@%kﬂrﬁH't@Q%% e%r H%'%hﬂg Qgﬁgﬁréogn Egd and

 co ductor elene IS agai n essenti a
the gppduekisdi vt that - tﬁ?e b%sBé? rsldey %l¥%daftparfd'éﬁ gulde

elembet Weenuthag &i rstkibhr %r)engO?Up 7h ofh& oneugd O shown, very
g t he sec 5 of conducto

el enents an ear r ou
wide Sr RNt Bo R ReRRe 6 008456 A e HSS 0kt TS N Cecuring

brackets 14 have to be fitted at the outermost mounting
positions. In this case, the central limbs 23 of the securing
brackets 14 bear against the spacer elements 39, 41’ of the

base body elements 12.

In a second exemplary embodiment of the invention, as 1is
described iﬁ figs 12 to 19, the above-described “screw
solution” is used, in which the conductor elements 7, 8, 9 are
connected directly to. the busbar holder 3. In this case, the
intended use for the busbar holder 3 described below is the
same as the intended use for the busbar holder 3 described
above. The busbar holder 3 according to figs 12 and 13 1is
particularly suitable for holding busbars 2 with six conductor
elements 7, 8, 9, whereas the busbar holder 3 according to figs
14 and 15 is particularly suitable for holding busbars 2 with
four conductor elements 7, 8. It 1is again essential in all
embodiments that the busbar holder 3 is arranged between the
first (front) group 4 of conductor elements and the second

(rear) group 5 of conductor elements.



The busbar hol der 3 again conprises two base body

el enents 12 - as described above - which are nounted
so that their rear faces 15 bear agai nst one anot her.
In this case, the base body elenents 12 have securing

pCT /PPEI OaSe Sy/s or produci ng agdirect screw connection
200530 teysanpductor el enents 7, 8, 9 of the busbar 2

The conductor elenments 7, 8, 9 bear against the web-
i ke guide elenments 19 which are again provided on the
The lpuglear Hakdsr 17 afaihechusbibsehotderbase dpedurelements 12 -

as d&omhactedigo,d he wlbyé}baér@%cg@rﬁtg’dsé)o ashi0 f9&M &rcar faces
screw- connection. The force f produced here_ by

15 hege sepewsh p%%sﬁr@t@%celphet%ﬁdﬁ% h@msﬁt':@e body
-eleme?nt§ aQe rseeuresedt 18§t bpehonyBe Fmaseobogyocalerdst s direct

i de el enpnts 19 d
ST TRUUCAE At ARG (REIBFOre ndt TR et ot acb by G hPE the

busbmmehtn@heltheductnraeﬂemshtenﬁodBnem:bdduaag&wnituﬂnﬁ web-
llke1 ugéet g %%%sbqu wﬁ fgf ﬁgg?fdeéson the outer

ove, BI‘OVI Wlth acer enent
facea1,17410fmmh@h,buﬁ ghe hﬁahﬂﬁred%t aand fiéﬁm%@?ﬁﬁ%u@ ‘the

busb&ﬁcﬁ$Y&@ﬁ 9p§@iQﬁstgsfbﬁmtQes@ﬂéﬁa&oﬁﬂégﬁioﬁ the force fit
bar of conduct or

is DRbAHeRdshetRabY oo o RR W P TGS el irenpaductor
elemgntﬁ 79, mrﬂmssdcuthé dlafercaw f acestBé ok skthéoddyonlements

nd rear co C enen i be -
2. 1 GiRlecPTNEIEr PhoTRahSt hafs MR SO LA P "0 Ee "cases
and ave chheref providedinperhertednty fees dFening helther.

busbar hol der 3, whereas the central conductor

elements 9 are |nserted into the rece|V|n% openi ng 38
In apetieeh FHEPHIEVodythel it s£298SThe® cBhductor b3 se body
elem@h€HENL Sarde BgabnAr&st HEHcBLH W albONALCHLEV USEAGwith spacer

Secur i SCrews securlng bolts 56 The . spac
elem% %%en?% 39£Pﬂ1 821 % for t e re%%?%?%g o%%%?%g torm

contBBuous receiving openlngs 38 in the busbar holder 3. 1If
busbars 2 with three groups 4, 5, 6 of conductor elements, that
is to say with six conductor elements 7, 8, 9, are used, the
narrow faces 31 of the front and rear conductor elements 7, 8 -
as described above - are placed against the web-like guide
elements 19 which are provided on the front faces 17 of the
busbar holder 3, whereas the central conductor elements 9 are
inserted into the receiving opening 38 between the base body
elements 12. The conductor elements 7, 8, 9 are then screw-
connected using securing screws or securing bolts 56. The
spacer elements 39, 41, 41’ which form the receiving opening 38
equally serve as a stop for the third (central) conductor
elements 9 and thus equally produce the required offset 1in
height. |

Holding plates 13, which are screwed to protruding holding

elements 25 on the outer faces 17 of the busbar holder 3 again



equal Iy serve as a stop for the third (central)
conductor elenents 9 and thus equally produce the
required offset in height. Holding plates 13, which
are scremed to protruding holding elenents 25 on the

PCT/ ol7 of the busbpg hol der 3 again
2005 f /066450 - 19 - 2005P11115W0 N serve to nount
usbar. holder 3 on a nmounting structure 26 of a

smntchgear cabinet 1 or the like. In a second
servenbRdifBRE, thRe eRR T LSS HFoRhe FRYEtEEdy structure 26

of a es‘m@ﬂ’ﬁfﬁ@ea]ﬁ catindd at @ndido nigte have any spacer
elenents or the like. In other words, the rear faces

15 bear agai nst one another over a Iarge area in the
In annnﬂu&mhsEabedimhhs t yphe ofeabadedesdylel efenthd 2baisg body

elem&%ﬁg P rtl nen SWQ%Qsﬂgsa%&sq%&Mth¥0§bch9U elements or

conduct or e are to _
the Bpkeifiloaldgher Y REdS Vi Afeoperirndg daseth PRETt wgdPasE one

anotodyovelkerents dseihen nol reauided. sgbﬁese@Hﬁbn&ype of
openi ngs 58, 59 in the base body el enents 12,

base gy ngESBRRE 1 £4ui F&d utsédpnpé‘éfﬁréé%lﬁéléfcrwé\ﬁ”c@dﬁé{aﬁ%r? with

only between e@ﬂduetﬁbmlg @1@&@3&3 7,78 apd hbe busbarbe3, msented.
n the | ongitudinal rection of t he
Specjb{fs%aaff%ol ert T 2 Fanfer 6Pfgse]?efrweernel g?‘l on" 1% SRS Pody
elemamot hE? . i Jhilserenmser eseqinisted conduct or el enents 7, 8 of
different widths 37 can be mounted on the sane busbar
hol der 3. In the arrangenment shown in fi 15, _the
The 66RYNENEr SPTWEMS 75/8 29 e 1EonpRE aPRFEl YORRY r ShETEHts 12,

whlcﬁ h@behhelglsnngfe I @GRjMI@ opeNigsd i WrhB assr@bd &nnection
bethﬁﬂ“ﬁﬁﬂ ?cégﬁbéghéﬁéﬁk%ly querdtghnnbusbardf are arranged
in the longitudinal direction 36 of the busbar holder in a
manner offset in relation to one another. This ensures that
conductor elements 7, 8 of different widths 37 can be mounted
on the same busbar holder 3. In the arrangement shown in fig.
15, the conductor elements 7, 8 are comparatively narrow, soO
that the inner receiving openings 59 with a smaller diameter
can be used. In order to mount wider conductor elements 7, 8,
the outer receiving openings 58 have to be used, these
receiving openings also having a larger diameter. The receiving
openings are provided in such a way that the inner receiving
openings 59 can be used for conductor element widths of 20 and
30 mm, and the outer receiving openings 58 can be used for
conductor element widths of 40 and 50 mm. This double
occupation of the receiving openings 58, 59 on the busbar
holder 3 requires a particular arrangement of the receiving
openings (not shown) in the conductor elements 7, 8: 1in
conductor elements with a width of 20 or 40 mm, the receiving
openings are in éach case provided 1in the center of the
conductor elements 7, 8, whereas in conductor elements 7, 8
with a width of 30 or 50 mm, the receiving openings are

arranged off-center.



the outer receiving openings 58 have to be used, these
recei ving openi ngs also having a | arger dianeter. The
receiving openings are provided in such a way that
the inner receiving openings 59 can be used for

peT /EWHIS s £ @ment Wi dt hs_0$,20 and 30 mm and the

2005§#ﬂf¥5wm%9@|V|ng openi ngs 58 can be used for conductor
' el enent wdths of 40 and 50 mm Thi s doubl e

occupation of the receiving openings 58, 59 on the
busbar holder 3 requires a particul ar arrangenent of

As eldpTECEIYING &E¥$%99§1(£551§@£Mﬂilﬁy $he CONGUEL OF holder
el enents 7, 8: conductor elenents with a wi dth of

3 acggreEnao i e FECETVITY Gpai nks &fe 19 €§8HC5as%arl°US

mountplerj/l dedangeeteenter of bhebaeonwici«syr el emeite & “screw
as in conuctor el.e

SOlu?&PQN 5§OﬁnFX?W8 Fec&%ﬁluféﬁghRV%s aPégléaal?frlgﬁ’gegzI Busbar
holdef f3 cEotea. bB@EbEPZO@ﬁh@B&4&OZO 200-w 200 5SS Ne Jsments

ﬁ%agg%'h%sf of,othe U%Mtsg e@&’f’"l?@lbcﬁéft ofa %g%%%b%o the

3 accordin nventi on
1nvemk¥¢@tcaar@d@§ kﬁbu%$¢%gtarWﬁﬁ@@hﬁht§u$%@ra2bw§6§rOnly one

grouﬁohdgf 3oHaLRgoR §%h%Wtssmﬂ#|ﬂﬂls de exai®l €vo fé@nductor
shows a side view of a busbar Id r 3 for a

elem%%%ar 2% t FOERG S0 I (FGe %‘(ﬂﬁedue or-¥ ehgiper folder 3.
whil®ttiese wopdsittheecbushabuhelrdgnc? aGCfodltngatbnst]:kHEr holder 3

i nvention n al be used. to nDunt u bar wWi_t
rema%ﬁﬁy?Sﬁg' rdp ﬁpo?h%%%duc%%Fb eé ? éFSaCEMSbar 2
withtrf@ttn/\owonmmwwe et @bt sy @r@nmlmt ea,on8on@55| de also

depl&fecﬁhg I hel de; @h'éh%ﬁéqeaoﬁﬁg%'akem 3 for a
f
outer face 17 of the usbar remai ns free

busbaf ¢ Y7tBhENT a5Bushar sl ‘a@fldQCF%F %1%‘0%%%? 3, 8. Figs 16,

17 and 18 show a busbar holder 3 comprising base body elements
12’ with flat rear faces 15. Fig. 19 shows a busbar holder 3
comprising base body elements 12 with profiled rear faces 15,
as is depicted in fig. 13, for holding a busbar 2 with six 50

mm-wide conductor elements 7, 8, 9.

The dimension data indicates the 10 mm pattern uéed here.
However, it goes without saying that other dimensions are also
possible. The base bodies 12, 12’ of the busbar holder 3 are
produced from an insulating plastics material which is heat-
resistant over the long term and also possesses the required
strength, in particular with regard to the forces which occur
'in the event of a short circuit. The plastics material used is

preferably a thermosetting plastic.



with four 30 mmw de conductor elenments 7, 8, as is
also depicted in fig. 15. Fig. 18 shows a busbar
hol der 3 for a busbar 2 with four 50 nm w de
conductor elenments 7, 8. Figs 16, 17 and 18 show a
3 conprising,base body el enents 12
gggé%ﬁtl 5@@% rear faces 15. F?g 19 shows a busbar hol der
conprising base body elenments 12 with profiled rear
faces 15, as is depicted in fig. 13, for holding a
List lfshaafZandeh simbdlEB mmwi de conductor el enents 7, 8,
9. The dinension data indicates the 10 mm pattern used
here. However, it goes wi thout saying that other
di nensvgrisharea ralassempdssi bl e, The base bodies 12, 12
of thefushar holder 3 are produced from an
insulatin lLastjcs material which is heat- resistant
over t%q%(fﬁé’oc and al so possesses the required
A rengtistd myyeard icfulamdrdto o egasmcerits t he forces
uhi ch eclly dL NG evenly ol 4 shardegieul t. The
pl asti'cs naterial™ used 1s preferably a thernosetting
@ ast iThiRCHHEPZOAE BB tor lenEyg5P11115W0 N Li st
of ref@nance Ay kiMdhgear assenbly 2 Busbar 3
Busbar hol der 4 First group of conductor elenents 5
Secondg§iVith FMEGTRIctOre™8Enents 6 Third group of

conductrare eleimnics ox? Hidnsdntconduct or el ement 8 Second
clod1duc(tforreee)l ement

11 Longitudinal direction of the busbar

12 Round body element

13 Holding plate

14  Securing bracket

15 Rear face of the base body element

16 Front face of the base body element

17 Outer face of the busbar holder

18  Guide
19 Guide element
20 (free)

21 First outer limb

22 Second outer limb
23 Central limb

24 Connecting limb

25 Holding element

26 Mounting structure
27 (free)

28 First mounting face

29 Second mounting face

30 (free)

31 Inner narrow face

32 Quter narrow face

33 Inner face of the outer limb

34 (free)



9 Third conductor elenent 10 (free) 11 Longi tudi nal

direction of the busbar 12 Round body el enent 13

Hol di ng pl ate 14 Securing bracket 15 Rear face of the

base body elenment 16 Front face of the base body
pCT/EbENBSosdasQut er face af fhe busbar hol der 18 CGuide
200582 Qi genel ement 20 (free) 21 First outer linb 22

Second outer linmb 23 Central linb 24 Connecting |inb

25 Hol di ng el enent 26 Mounting structure 27 (free) 28

FiT st Ivllﬁﬁﬂ%tll% 29 Second mounting face 30

(36 ee)LadlgiltnnEmaiardose daicen 32 (A esusiadr ave fdee 33

Inner face of the outer linb 34 (free)

PCT/ EP2006/ 066450 - 2la -



2005P11115WI N 35 Mounting el enent 36 Longi tudi nal
di rection of the busbar hol der PCT/ EP2006/ 066450 - 22
- 20. 05P11115WO N 37 Wdth of the conductor el enent
(guide width) 38 Receiving opening 39 Spacer el enent
Spacer el enent,,42 Quter face of the
ggggﬁ@z (}gffg - 43 Si de_fa.ceggf the busbar hol der 44
T assage openi-ng 45 Securing screw 46 Passage opening

47 Fixing screw 48 Opening in the guide el ement 49
| hter Ht @ hitdrre BTy Fer@iter (Fakde ofidHe

conducide B} @ Mpermihdiei ght of the central linmb 53
%ght of the outer linmb 54 Upper face of the central
I

of the outer linmb 56 Fixing screw
540 Secmne"tg) openi ng in the base body 58 Quter securing
QRPni géhgré g%?%:bOdy
42 Outer face of the central limb
43 Side face of the busbar holder
44 Passage opening
45 Securing screw
46 Passage opening
47 Fixing screw
48 Opening in the guide element
49 Intermediate piece
50 (free)
51 Outer face of the conductor element
52 Height of the central limb
53 Height of the outer limb
54 Upper face 6f the central 1limb
55 .Upper face of the outer limb
56 Fixing screw
57  Securing opening in the base body
58 Outer securing opening in the base body

59 Inner securing opening in the base body



59 I nner securing opening in the base body

PCT/ EP2006/ 066450 - 23 - 2005P11115WO N Patent cl ai ns
1. A busbar arrangenent for an electrical swtchgear
assenbly (1) of doubl e-front design, having a busbar

pCT/ggQ held by at_lgast one busbar hol der (3),
u ar (2) having at least one first group

2005
(45 of conductor el enents conprising. at |least two
first conductor elenents (7) and a second group (5)
Patersf Glghidict or el enents conprising at |east two second
conductor elenents (8), characterized in that the

busbar. hol der_ (3 |s ran ed pbetween . th
L N (AR (501 CORdaLr: Sssenbly
(1) efedenb$eaﬂdohhedean@nctm@wﬂmgmﬁnbugsaroﬂZth@hs@mNM$ held
by agrggQSQSEneO%u m|ﬂ§¥dé¥epgptsﬁlgh Iﬂg Q%%%%r having

_ arrangenent as c¢ in c characterlzed
at leaat Phe Hdgisdr dishaer (4B) ohasop@ychage Pempnte e?@m%lsmg

at 1633} to Therpusbahqattangenentnas clai neddina csle@dndZ ,group
characterized in _that the base body elenents (12

(5) [ HentGELUCLT TR BEIEr SPF“Qﬁg}éﬁé‘ﬁt a§ ct&fkd %‘ﬁo second
condﬁ&fbfnéﬂémeﬁts char acterized in that t he base body

enents (12 are con ected L9 9 other LN Cc
char Qe R 8 LT ORI SGeet b o el bubhe Mo Hey Detueen
the @@x)dmcstcproelbereelnts (Theobbusbar famsangeem &8 odhieeriductor

4 c [ ' :
elem%us o= Sﬁ%‘laé%d‘}%l% eélr%ﬁ%ﬁ{§ t ¥ G4 h & thabnd Neroup

of conductor elements.

2. The busbar arrangement as claimed in claim 1,
characterized in that the busbar holder (3) has two base body

elements (12).

3. The busbar arrangement as claimed in claim 2,
characterized in that the base body elements (12) are

identical.

4. The busbar arrangement as claimed in claim 2 or 3,
characterized in that the base body elements (12) are connected
to one another in such a way that a symmetrical design of the

busbar holder (3) is produced.

5. The busbar arrangement as claimed in one of claims 1 to 4,
characterized in that the busbar (2) has a third group (6) of
conductor elements which is arranged between the first group
(4) of conductor elements and the second group.(S) of conductor
elements, and whose conductor elements (9) protrude beyond the
conductor elements (7, 8) of the first and second groups'(4, 5)
of conductor elements transverse to the longitudinal difection
(11) of the busbar.



conductor el enents which is arranged between the first
group (4) of conductor elenents and the second group
(5) of conductor - elenments, and whose conduct or

el ements (9) protrude beyond the conductor elenents

PCT/iggqg@/ég ?ﬁ first and segpnd groups (4, 5) of

2005 ments transverse to the | ongitudinal
|rect|on (11) of the busbar. PCT/ EP2006/ 066450 - 24
- 2005P11115WO N 6. The busbar arrangenent as cl ai ned
6. iThellishd; actmremtert =z ¢eited irheclugbdr, hol der

chara(csc)elhlaz?‘ec@t he%%tatonﬁ'le rk?&?l')é“:ngloqgi%@' n@B (%?Qifg\’: lheast one

recel ving east one conduct or el enent
receihing @p@usnea) (1) cédrductre el emenes ofeast pPefer@tguctor

elem&nducy i ye Ehb'&hﬂﬁdﬁ?&&ﬂ@)(6 ofr%phd&?@?r glements or a
In one o al ns 0 b,

arrangenent as. cla
pref%%%&ﬁ%ﬁ@?? T that st RERst conduct or el enent
(7, 8) of the first or second group (4, 5) of

T GG R SIS T Y g o o,
charamssbrarzem ngelrr@htaaslelaautrr@@eu Fogidaianoz, element (7,
the %@érs@cctsy Zseéﬂcdﬂhte%ughe QU' qks (48) do%cfwtr@fd Eﬁéﬁﬂéh&‘.s is

by gui de el enen S arranged irmd
mtuqtn%d oh’flela padde (@) d?nt‘hl%e b%E%F harger(1(3) Oafnthe busbar
hold&econdl y by a securing bracket (14) which can be
nount ed on the outer face (17) of the busbar. hol der
(3). 9. The busbar arrangenment as clained in claimS8§,
8. (hor dutsrazedrianddregnt hes secaimed tm ackeim (14) bears
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- guide element (19) which is arranged firmly on the outer face
(17) of the busbar holder (3) and secondly by a securing
bracket (14) which can be mounted on the outer face (17) of the
busbar. holder (3).

5. The busbar arrangement as claimed in claim 8,
characterized in that the securing bracket (14) bears
simultaneously against the two outer faces (17) of the busbar
holder (3).

10. The busbar arrangement as claimed in one of claims 7 to 9,
characterized in that at least one conductor element (7, 8) of
a group (4, 5) of conductor elements 1is secured in the guide

(18) by means of a screw-connection.

11. The busbar arrangement as claimed in one of claims 7 to
10,

characterized in that the receiving width (37) of the guide
(18) can be varied in order to secure conductor elements (7, 8,

9) of different sizes.



hol der (3). 10. The busbar arrangenent as clained in
one of clains 7 to 9, characterized in that at |east
one conductor elenment (7, 8) of a group (4, 5) of
conductor elenments is secured in the guide (18) by

pcT/FRANSs Al @y SErew connectiopg 11. The busbar

{pgesppt as claimed in one of claims 7 to 10,
2005%{1aracter|zed in that the receiving wwdth (37) of the

guide (18) can be varied in order to secure conductor
12, eltememisbd7,aBjan@mait i d feleinedi zesclaim 11,
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arrangenent as clained in claim1l, characterized in
- tthe bushemubbafeKol 62) (B)S has RUNesberclof fhrpst mounting
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one &bpawidth ddrecsecuriihg hrgckeitH 14he samtirdinbheéracket (14),
securi.ng bracket (14) has second nounting el enents

(35) on at least one of its areas of contact (33, 42)

- vitdr sleeurbungbapraokder (13)), basd secumd mountiing elements
(35) SheMEAt$LOEMLAE Be QUG MLh dNe.diidple MU IND with the
el enments (35) I1n the nounted state. 13. The busbar
busbaf r Ageitent (s cl A ¥ed Sierosde BPURFARHs Lqpnes forming a
guid€hariacet ethgediivyd habuhbengecrdmgndy agkey (i) thas mounted
car SPacer el ement (23) which, in the nounted state, is
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13. The busbar arrangement as claimed in one of claims 7 to 12,
characterized in that the securing bracket (14) has a spacer
element (23) which, in the mounted state, is situated in the
receiving opening (38) of the busbar holder (3) and forms a
stop for a conductor element (9) of the third groUp (6) of

conductor elements.

14. The busbar arrangement as claimed in one of claims 1 to 6,
characterized in that

- the busbar holder (3) and at least one conductor element
(7, 8) of a group (4, 5) of conductor elements each have at
least one securing opening (57) for receiving a securing means
(56), and

- the conductor element (7, 8) bears against the outer face
(17) of the busbar holder (3) and is connected to the busbar
holder (3) in a force-fitting manner on account of screw-on

pressure so as to form a screw-connection.

15. The busbar arrangement as claimed in claim 14,
characterized in that the busbar holder (3) has a number of
different securing openings (58, 59) for securing conductor

elements (7, 8, 9) of different sizes.



recei ving opening (38) of the busbar hol der (3) and
forms a stop for a conductor elenent (9) of the third
group (6) of conductor elenents. 14. The busbar
arrangenment as clainmed in one of clains 1 to 6,

peT/EDAS@EE@Eé 28 in that - the busbar hol der (3) and at
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l6.

conductor elenent (7, 8) of a group (4, 5)
conductor el ements each have at |east one securing
opening (57) for receiving a securing neans (56), and
- the conductor elenent (7, 8) bears against the outer
face bldpar of r thegdshara hat dermd ) i anel 4 sm copnect ed
to the busbar holder (3) in a force-fitting manner on
account of screwon pressure so as to forma
screw connection. 15. The busbar arrangenent as
claimed in claim 14, characterized in that the busbar
hol der (3) has a nunber of different securing
openi ngs (58, 59) for securing conductor elenments (7,
8, 9) of different sizes. PCT/EP2006/ 066450 - 25a -
2005P11115WO N 16. The busbar arrangenent as cl ai ned
in claim215, PCT/EP2006/066450 - 26 - 2005P11115W0 N
characterized in that the position and/or size of the
securing openings (58, 59) differ. 17. The busbar
arrangenent as clained in one of. clains 14 to 16,

-characterized in that a receiving opening (.38) of the

busbar



hol der (3) is bounded by a spacer elenent (39, 41,
41') which fornms a stop for a conductor elenent (9)
of the third group (6) of conductor elenents.

PCT/EP2006/066450 - 26 -
2005P11115WOIN

characterized in that the position and/or size of the securing

openings (58, 59) differ.

17. The busbar arrangement as claimed in one of claims 14 to
16, |

characterized in that a receiving opening (38) of the busbar
holder (3) is bounded by a spacer element'(39, 41, 41') which
forms a stop for a conductor element (9) of the third group (6)

of conductor elements.



