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BUSBAR SYSTEM FOR ELECTRI CAL SW TCHGEAR The i nventi on
relates to a busbar arrangenent for an electrica
smﬁtchgear assenbly, in particular for an electrica

PCT/ _' gssenbly of dou?le front design. For sone
2005? 1 gggtéﬁ ear assenblies "have been designed not
g ngl e-front arrangenents but al so as

doubl e-front arrangenments. A double-front arrangenent

Descirdptdastruct ed such that the assenbly has an operator
control panel both on the .front face (at the front)

BUSBAR SYSTHEBI FOREIECERIGAL SWATCREGRARA  doubl e- f ront
~arrangenent al so has a conmon busbar system Field

rails are connected to the comon busbar, which is

. situated in .the mddle, fromthe front_an fromthe, .
The fpyen éP%.rfﬁapﬁFs °c§s§?s%ﬁ§ Bﬁgsgpepgn%eggrbﬁnaFEeCtrlcal
switthgshroassémbbgy hnl gertiGeilemnfpat ent edpetirficedt spatchgear

asseggig9gf5§o?giec rg#ﬁchg éPg_fconventional busbarWhiCh

arrangenen ront arrangenent,
is distinguished in that it is suitable for a very

For \@o% Vaihe!l Y i tanfdLr absemns1 9k s Cudwnt beeﬁdta“éﬁg&;ed not
this case, the current conductors acco g
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frontleSace bést atheuftopb) eabdsbar thgstearf bacswiathgbarrear). A
doubPESF %{e rPén? QHOL €- giggthageﬁ'ggmm$ﬂ blikBafas§stbll® Field

_rndividoa S are arranged |
ralls are' connected to the common busbar, which is situated in

the mlddle, from the front and from the 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 arrangement without a doﬁble—front
arrangement, which is distinguished in that it is suitable for a
very wide variety of configurations of current conductors. In this
cése, 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
arraﬁgements. In the low-voltage range, division of this type is

uswally used to reduce



pl ane and at a specific mninumdistance from one

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

PCT/REPOJI NP 6MY3@mge range, di-vixsi-on of this type is

2005psuiad dwoInised to reduce PCT/ EP2006/ 066450 - 2 -
2005P11115W0 N eddy current | osses. For sinultaneous
connectlon of devices tQ the busbar fromthe fro
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withotit Rk erf@si@gn and can be used universally and, in
particul ar, in double-front arrangenents. This object

is achi eved by a busbar arrangenent as clainmed in
One obtjaicm df fhéSpEégémanﬂ&éhﬂﬂdmﬂrﬁ @ bebvide busbsibar holder

hol.der t arran betwee a first gr .
whichlodSccl SOBRBRPELLRY o SUEETE . QPO OPttbndi o used
unlveelseﬂrém@nd,l rin ppagtéasdart hin fciqwl:tlegnfampt OR X CUNIRITINGSS .

el ements conprises at |east two first (front)

conductor elenents and.the second group of conductaor
This Qlsiash sieoaphigwed aby| ensPushpr se&saRd¢may )as claimed in
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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) conductor
elements. These four conductor elements are arranged in 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 is arranged between 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 art, but
instead is situated virtually in the intermediate space between
the individual conductor elements of the busbar and holds the



| ongi tudi nal direction of the busbar and aligned with
one another. Since the busbar hol der is arranged

bet ween the conductor elenents, that is to say within
_ the rectangle forned by the conductor elenents, it
PCT/ERES0 A0 6&x3@®nd beyond the2gonductor el ements.

- 2005PTBIESWHING is of extrenely conpact design, so that it
has a highly space savi ng effect. According to the

nventj t.he sb hol S
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possuhlebapnnastlsnkmnmnxfﬁ0m1the p@mmﬂccmqn radls.j nstead
is situated virtually in the internedi ate space
between the individual conductor elenents of the
busbar and hol ds the PCT/ EP2006/ 066450 - 2a -
2005P11115W0 N conductor elenments fromthe inside.
This provides the | argest possible connection region
for the connection rails. PCIT/EP2006/ 066450 - 3 -
2005P11115W)I N Since the outer faces of the conductor
el ements are therefore free, electrical connection
fromthe front and fromthe rear, independently of
one another, is possible without difficulty in order
to realize a double-front arrangenent. In other words,
t he busbar hol der does not prevent two-sided
connection of this type. Furthernore, this sinple and
t herefore econom cal design solution nmeans that the
installation space required can be considerably
reduced conpared to known sol utions. Consi derably
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 possible to use
the sane busbar holder for a very wide variety of
busbars with different rail cross sections. The
busbar hol der can therefore be used for busbar cross

PCT/BEXA0& B665®0 x 5 to 50 % 316- for exanple, it also
2005%E TpWRsi bl e to use nore than one conductor el enent
for each phase. In addition, the busbar hol der
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the SPRE! ¥ Clie£hahpetRR Stddapordintisherbysbaampakderrinally,
h is arranged between the c¢onductaor . el enents

whi ¢
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rail (HERSS ABCAGP RS MU oF ) RRPoLRICEE AP benersre be used
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whi occur in the event of a short
each cpheget . 19 ne@dihiphgs then hwdhar ohelpermareqndigr ngo the

inverffiod"B¢ &R i Bl S@I&EtHEPh for single-front and double-front
arrangements and also for “power center arrangements” in which
the busbar system is arrangéd 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 “power 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 isvintroduced into the busbar holder on account of the
proposed solution in such a way that the busbar holder is
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



PCT/ EP2006/ 066450 - 4 - 2005P11115W)I N and the
structural design of the busbar hol der, the busbar

hol der can be produced in a considerably nore
econom cal manner. A further advantage can be seen in

PCT/RIE0QBY V&6 4850 = appl i cabi l4 4y £ or phase and N PEN
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busbar hol der. However, it is often easier to nount
Advantpgeie binenamrentef i the bU¥BAELAB| e BRFCAEiefo in the

subcRAses body elenments is used. This applies

predom nantly when si x conductor elenents are used

since in this case the central conductor elenent can
Accoﬂﬁiﬂgsﬁbtedﬂﬂnhﬂnxmmedlﬁ@mmeeﬁtﬁhetﬂmwém@ﬁobpdyhe busbar
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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 sécond 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 be 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 1is higher than in known solutions is
possible in the case of double-front arrangements. The cross



the busbar and aligned with one another. As a result,

current  distribution for the busbar system can be

i mproved, particularly in the case of relatively high

rated currents. Morre uniformdistribution of current
PCT/BP2 0D 6y/ouductoor el ement  -argangenent of this type neans

2005p1hat1 swairiy material (in particul ar copper) can be
saved Furthernore, a rated current  of the busbar

Which.is higher. than in 0 solutio | S I
sections '%a%% fP88u6|8aPr§h W@ﬁ? é%%éﬁ S. §?E38 %h?r%nts of
aboveP@DMEPEOGB#O@@¢®®l¢a 2005P11115W)I N secti ons for each

phase can be designed for rated currents of above

4000 A for exanple. PCT/EP2006/ 066450 - 5 -

2005P11115WO N It has been found that current

di stribution to the individual conductor elenents in

an arrangenent with six conductor elenents is very

di fferent on account of the skin effect. In

particular, the central conductor elements carry

scarcely any current. This results in an unfavorable
ratio of cross section for each phase to current

whi ch can be transmitted. Therefore, according to a

further enbodi nent of the invention, the centra

conductor elenents can be forned in such a way that
~they protrude beyond the front and rear conductor

el ements transverse to the longitudinal direction of

t he busbar. In other words, the central conductor

el enents are offset toward the outside, are thus

hi gher than the outer conductor elenents and protrude

beyond them The fact that the central conductor



el ements are no |onger at the sane hei ght as the outer
conductor elements in the vertical direction neans
that current is distributed to the individua
conductor elenents for each phase in a very uniform
PCT/BRROGH/0ad4 senonstrat ed by 5 mreasurenents. Furthernore,

| 2005RIEAtSOINIr rent - carryi ng capacity wth the sane
' copper cross sectlon can be achieved with this
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conductor el ements direct us
is dlstrlbuted to the individual conductor 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 required in
the conductor elements. This solution is called the “bracket



PCT/ EP2006/ 066450 - 6 - 2005P11115WO N Thi s sol ution

which is called the "screw solution" below, has the

advant age that no separate nounting el enments, for

exanpl e the securing bracket, are required. However,
PCT/BREZD Goltthicd™r el enents.—-h3&e-to be provided with
20050l SWEIN or t he screwing neans for this solution

The two sol utions have specific advantages and in .
solutliciPt 1158 o £S58c6x81L Y1 T 18XGRl |£No resysisléntol &0medt, in

ecaonom cal production, sinple nounting and_secure .,
partiguyladhnent doFerheYh FFems. e CBRARKEPT sGlements jdirectly
to tHE HugrHd Hadigrarticularly in that at | east one

conductor elenent 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 formed firstly by a guide elenent which is

arranged firmy on the outer face of the busbar

hol der 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 elenment is situated firmly in the

gui de, but without having to be held by the guide

el ement 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 elenent is held in the guide.

In this context, it is particularly advantageous if

the securing bracket is formed in such a way that it

bears sinultaneously against the two outer faces of

t he busbar




hol der. I n other words, the securing bracket then
surrounds the busbar holder, so that a guide for a
conductor elenent is formed on both sides of the
busbar hol der, provided that a corresponding mating
PCT/EBZ&&ﬁ/G&ﬁ4$&aane a web- ieke- guide elenment, is
20058rlaMi 5N As a result, the conductor elenent is
secured to the busbar holder in a particularly
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rem#connectlon in a further enbodi ment of the
|nvent|on It is particularly advantageous when the
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- of afgiehuni epdsaeqelyrnby j& 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
having to be held by the guide element 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 is particularly advantageous if the
securing bracket 1is formed in such a way that it Dbears
simultaneously against 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
formed on both sides of the busbar holder, provided that a
corresponding mating piece, for example a web-like guide
element, is provided. As a result, the conductor element is
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,



preferably realized in such a way that the busbar
hol der has a nunber of first nounting el enents which
are arranged next to one another in the |ongitudinal
direction of the busbar holder on at |east one outer
PCT/HEBRE)6 086450 t hernmore that 7t ke securing . bracket has
- 2005BECcHBiveENINt i ng el enents on at | east one of its areas
of contact with the busbar hol der, said second
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gr oove- and-t ongue connection by engaging in one

anot her. The securing bracket can be nounted in a
SlncéT&[HHErcdﬁdL&ﬁioﬂ relederi ofs dighgitednmatmijuicfe tdeeferably

t hat, | f h t l.
A e
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 therdPCILERAQOS/ 466450a 78 -mPARO5RE11InENGhY hrackes conductor

referably has a spacer el enent mhlcg I n the nounted
elemeé‘tfa'te heg gé‘llfi@ateé'oeni‘?f‘q hadVRRERIPRYS bBehiAsy a0 Spening for
receiRGHEP2ONE/ 866400whi8h- fAGREPIHEL SYéhdiofot helbmsbar in the
id hol der and forns a stop for a conductor el enment of
9419 he third (central) group of conductor elenents. The
of fset in height of the central conductor el enents

A fu¥@%§% Eﬁ?&@%%ﬁﬁ%déyio%?g %ﬁ@@h%&oﬁu%&ﬁﬂﬁﬂﬁﬁﬁfY&ﬁgwhich the
rece1v1ng width of the guide can be varied in order to secure
conductor elements of different sizes is very particularly
advantageous and important for universal wuse. 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 thé 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



realized in a sinple manner. The spacer elenent, which
is preferably inserted into the receiving opening of
the busbar hol der, equally serves to stabilize the
busbar hol der and to securely hold the securing
PCT/HP2E®K&L068U3the busbar holdea.-The "screw solution" is
2005/ stiswpiished particularly in that the busbar hol der
and at | east one conductor elenent of a group of
braclgeoﬂqgéjgégér%f)?eﬂgg gacstba%ae\ﬂre @fexl\&?tstwﬁfghsegw 't} mounted
ecerving-a securing scre
statef,urzt31eerma-,ted1 irhdthe n@cmt@er@l@mnt bear s
agai nst the outer face of the busbar hol der 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 nent of the
i nvention according to which the busbar hol der and/or
t he conductor el enent have/ has a nunber of different
securing openings for securing conductor- el enments of
different sizes is very particularly advantageous and
i mportant for universal use. The securing openings
are preferably distinguished here in ternms of their
position on the busbar holder or on the conductor
el ement and/or in terns of their size. In this case,
the securing openings are advantageously provided in
such a way that, for exanple, conductor elenents
conprising 20 and 30 mm wi de copper rails can be
screwed in a commopn securing opening, while conductor
el enents conprising 40 and 50 nmw de copper rails
can be screwed in another comnmon securing opening
which is at a distance fromthe abovenenti oned
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. PCT/EP2006/ 066450 - 9 -
2005P11115WO N I f busbars with three groups of
~conductor elenents, in particular with six conductor
PCT/ER2ME03(646® used, the busbar hol der has a spacer
20051 ENMEROTIM its receiving opening, which spacer ’
el enent fornms a stop for a conductor el enent of the
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acket solution"), fig. 3 shows a perspective view
of a base body elenent ("bracket solution"), fig. 4
The S§5W@was@3m§p@@¢|yg dii ev4i afussheauphargibuaakey, inf ithat the

oo 5 St EerSh SadcRERyEr ke e Shepk e, % e o
conditirar syplemientss véaoh chawe hat dilegspl ene, skicpridgsiopeniag for
receis'viiq'l% Viaewsoé‘c&iq{‘bsbasrcm,derarﬁ bragk8iermore in 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 wuniversal use. The securing openings are preferably
distinguished here in terms of their position on the busbar
holder or on the coﬁductor element and/or in terms of their
size. In this case, the securing openings are advantageously
provided in such a way that, for example, conductor 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.



solution") for a busbar with four conductor elenents,
fig. 9 shows a perspective view of a detail of a
" busbar holder ("bracket solution") for a busbar wth

four conductor elenents, fig. 10 shows a side view of
PCT/EPydr6dddoder (" bracket 9sel ution") for a busbar
2005R4 1t ioaNconduct or el ements, fig. 11 shows a

perspective view of a detail of a busbar hol der

racket salutjon") for a busb
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illustrations:

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 busbar 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 busbar 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,



for a busbar with four conductor elenments (50 nm w de
copper rails), and fig. 19 shows a side view of a
busbar hol der ("screw solution") for a busbar with
si x conductor elenments. In a first exenplary
PCT /BRI /P64 58X t he i nventtol) as is described in figs
2005P0 1A SWDIN he above-descri bed "bracket solution"” is
used. In this case, the busbar hol der described bel ow

. es rOVI u . 2 nge f n
fig. él PM@aI g d%grgggs %ﬁ%ﬁ v %ggﬁ%fgffg Rpsbar holder
deswgﬁcrEWeSQWMt@hgéarw1aQséﬁbbyvinna9p&01h6§st one

fig. ?ﬁﬁgﬁrw§_@hb%st§cQ§5@ Y %%”Qeﬁet%ﬁlb%%b%rb@@ﬁ*%“iolder
rding to

acco he i nventi on. hi's case,
busHascrerdePLlytiens ﬁdWﬁ&ht6993@§1P9t@P?W¥§9§uﬁpéb@ebUSbar

forW1&9I@u&gcghahet@&teu@meatg It is partlcularly

) ble f b 2 whi
r1g. S kBavRo s oHsloaed 1B Paseabis B ¢ bpsbar holder
(frqw@brgwoupl&t@bnd@ndmthoutekeuemVQngndpaniagend
fig. %?a%%ws9r°B% %p% S%@d% %%ro%l n%%%%llc f'gﬁs%a %older
& , thE I'S or

usba ol der al'so su tab
holdﬁngrawbus@hthMmﬁrurwmthpuﬁi mgpeéWnogt)0@¢@@@gs.cﬁor a

Congﬁgbg& ol %HE@bﬁr eoﬁaae@er Eh8RABhtsgroup 5

~ conductor elenents and (central) gro 3
fig. é@héﬁ@ﬁéraeﬁéﬁénﬁéﬁwcpf ?l§§SP@raﬁ@19fr 1A SFH?§ é&é@tlon )

thefor(ﬁeﬁhéﬁbg Q?BﬂuﬁhafcﬁhaﬁEEbS Slsﬁehhg thrd

. uct,or uat,e et p

rig. 310%Rersnp) SIBRITERH: oFf anbnelad BeldeRs (¢ Begghy Etution”)
of comductimuskdenents dodrt enduwesor cohehmitoy (30 mm-wide

ele 1 e second group 5 of conductor
@%ﬁ%ﬁr %lngotrude beyond the front and rear

fig. d@ngb@wgraeséﬁgnyéeW,og 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 is
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 is suitable for
holding different busbars. It is particularly suitable for

holding a busbar 2 which has



transverse to the longitudinal direction 11 of the
busbar. It is essential in all enbodinents that the
busbar holder 3 is arranged between the first (front)
group 4 of conductor elenents and the second (rear)
PCT/Rp200p A &d4Tbnduct or el efreht st The busbar hol der 3
2005RIadrSWERN t wo base body el enents 12, three hol ding
plates 13 and two securi ng brackets 14 for each phase.

a £insle SHISRT) BPaHENt ok Ll & ks et g Bagond (rear)
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protr@g@babeym detrhes frant hiant ageart heopdneeen s eil§m1e6Fﬁed7 8

transmérgeg lﬁbtheeh%HEmEuéQnéMf“ &hré st od anyesl ftﬂéﬂbhsmlﬂ het is
T T W U R
betwebyl aheedimsty (fracket gkbuphidcloftarorictor elements and the
secorfl TEPaFACArd b of ThMLEEP InGraBFTe" The  conductor
el ements 7, 8 are held in the guide 18 in an

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 against 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 1identical insulation
properties. Furthermore, an arrangement such as this is
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



i nterl ocking manner here. The securing bracket 14 has
three linbs 21, 22, 23 which point 1in one direction,
run parallel to one another and are connected to one
anot her by a connecting linb 24. The connecting
PCT/BRAMNQ/MN 644k at right "angl2s-to the three |inbs 21
20052211 is arranged at one (rear) end of the i mbs
'21 22 23 in each case, so that a comb-like securing .

mount ﬁt SgTi Is xpcreordu%gge IEZ)I 3&' t\:RQ t&lél?ag Zglxloq%ler 3. The
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ther holes, in order to forma screw connécti on
MAth the nounting structure 26 at their opposite end.
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holdlng ﬁ%ates 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 structure 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 1if the N conductor becomes a PEN

conductor.



t he phases, only small |eakage currents to the
mounting structure 26 are produced if the N conductor
"~ becones a PEN conductor. PCT/ EP2006/ 066450 - 13 -
2005P11115W)I N I n order to nount the two conduct or

PCT/EHXOOENOE6A56F the first —gkdup 4 of conductor
2005 1ErteSNCELN the mutually facing (inner) narrow faces 31
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ove-and
mounted state Said securing bracket 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 bf 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 is 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.



connection by engaging in one another. In this case,

the nounting elenents 35 are oriented transverse to

the longitudinal direction 36 of the busbar hol der,

so that the securing bracket 14 is prevented from
PCT/he2 06 d06¢4 Bked in the - amgi t-udinal direction 36 of
2005kl bhedew hol der in the nmounted state. A plurality

of mounting el enents 35 which are arranged next to

one another in the longitudinal direction 36 of the

busbar hol der are provided on the outer faces 17 of
Each t htmbughar 22holldero3, the staering beagkehglhr Aekerd pASSsage

open{H! @@ %&ntﬁé&wltd?;e bysbatihg! @%rre% idy 3 {W@NASI which is
whi ch, can be of fset n terns of ° height. Therefore -

usedbf;Pchﬂéhg"f% 9 GINE I RAARLSH dth of the guide 18 -
conductor elenments 7, 8 of different wdths 37 can be
nount ed on the busbar hol der 3. PCT/ EP2006/ 066450 -
l4a - 2005P11115WO 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/EP2006/06..6450 - 15 -

2005P11115WO N 14 to the two -base body el enents 12 of
the busbar holder 3. To this end, the base body
el ements 12 al so have a nunber of passage openi ngs 46
which run in the groove-like nounting elenments 35.
These passage openings 46 are arranged such that they
are offset in relation to one another, so that the
cross section of the base body elenent 12 is weakened
as little as possible. Al passage openings 44, 46
are arranged in an



al i gned manner, so that the securing bracket 14 can be

mounted wth a single securing screw 45. In this

case, the securing screw 45 passes fully through the

securing bracket 14 and the busbar holder 3. In order
PCT/BR QYeodlefed the screw cormet®ion, either a thread is
200516 IN n at | east one .passage opening 44, 46 or

el se a separate nut is prdvided If the four guides 18
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central. linbs 23 of the Securing brackets 14 and the
second spacer el enents 41 mh!ch bound the receiving
If tﬁ@enfdlgr3%lﬁl’detshelgppﬂﬁét x%cdﬁ:eosomhatrw@mm@arthe two

condug%o%%%ﬂg%%%%%}dgg SEEPr%%onngEg%p§ % cg%du%%or egements
and the two conductor 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 is
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.



2005P11115WIN It is clear fromthe figure shown that

t he busbar holder 3 is arranged between the conductor
elenments 7 of a first (front) group 4 of conductor

el ements and the conductor elenents 8 of a second

- PCT/ERZHG/tp@ARP 5 of conductotbetements. In this case
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It 1gfc9n§rg #R %gg(%¥§$ ‘%hé% r%“gé @gghbggbgg holFer 3 is

arranged-a one ano her transve
arrang‘mdlbﬁ'gweem thle diqrebidtoor 1¢lefenhe HBustfara fdyst (front)

grou;ﬁ%%tc&{dl}&eoxarélwtaw te ddHRIdms Qéleen%??&@ 8 of a

tween the groups 4, 5 of conductor elenents,
secoreﬂn EFe3 R 3T BIP o O?hEOEGHGEEFoPléméﬁEﬁtsI? g @aser the

total r && begblrat cbh@u&t@fjt @n&néﬁtsthﬁ, r gar aré?onazzan@adomn a

bot_h d f
N T
condumﬁdmuilemd‘xfua:ldatqh I:Ie‘lrtgjsdxaramgédmaﬂhgﬂercbmig:rmmse Another

and é&aé% %réé) &CE % féﬁ&g@ﬁginaihairé§t£8?sﬁi Wkt?ﬁ§i§usbar

use he t wo
On aqamamtt &1 tdmweﬂmacng@lememrs thearig temmesiate Ismagseketveen

the §hSubdrat QOQQPCéGﬁd§é€8FnE§eﬁeﬁEQ t R eseapiel faces 51 of

conduct or el enment s IS case, .the centr

the coRfRhOT el enemts éraﬁearﬁ kfe*\/aes@%auﬁfarvlaﬁggaont and at
the laéagne@gwntalhzteba afwtbetht_riimlfergeo?extample in order to
ongi t ydi Irection_ 11 o e hus
producth oHOuP g AR T SEahbeliniong BHockerr L5 S, bi rpalized
withautsphdericeileyent which, in the nounted state, forns a
stop for one of the conductor el enents 9 of the third

(central) group 6 of conductor_elenents. If the
If busharal2 cehtluctbreel oxompPs Frard arephngendyrtest elgments,

that Schc@ ¥ay Lheh Lhey Rivdide kavenrshtdder, 8, 9, are used,

the two third (central) conductor elements 9 are arranged

Abetween 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



outer narrow faces 32 of the front and rear conductor
el ements 7, 8 transverse to the | ongitudinal
direction 11 of the busbar, a greater
current-carrying capacity is achieved. In this case,
PCT/HEZD efttaed5d | nbs 23 of -t A€asecuri ng brackets 14,
20051 1ABPWAINDS  serve as spacer el enents, are.arranged

~opposite the two outer Iinbs 21, 22 in a manner
face %ffsex:h N LELFE, P ifrrt;tght 3 an hehe V‘ﬁbﬁér tf@cé‘e'&g‘t and,
e central |1 omer t han hei

respegtt ifved Youttdre |onsr EE.L‘?}C?Z?fsEh?hQPt?ﬁe éH“PFe?éncg 2i H-n eaCh
case RYAUsRpIRED Hhe Tyt ae tk tht v8S RRFIdUCoL element
_ t he_| ower PCT/ P2006/O66450 - l6a - i OSP& §5m%gN this
9 inggedagiopndehtt aPutehb SOPF I heSipPEPtPa ahBt, tht
case reﬁ]@éCTde‘w‘léﬂm,l thimlb o®8r iscearefntbe ain ethei mhisiddly G2 the
corresponds to. the offset of the

secuﬁﬁﬁ%:% a9§§ d dror element 9 in relation to the outer.

conductor elenments 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 also runs through the

center of the securing bracket 14. \Wen nounting the

si x conductor elenents 7, 8, 9 on the busbar hol der

3, the four outer conductor elenments 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

elenments 7, 8, with the central |inbs 23 penetrating

the receiving openings 38 and there holding the two

central



conductor elenments 9 in their position which is offset

interns of height inrelation to the outer conductor

el enents 7, 8. Subsequently,. the securing brackets

14 ‘are screw connected and the conductor elenents 7,

- PCT/BP2@06/@66420Nn fixed to tha7gdide elenment 19 using a

2005P1x1hgWeTNew 47. In the exanple shown, very wde -
conductor elenments 7, 8, 9 are used, so that the

so tﬁgeu‘i:!hgg se@u%lﬁ%t Ssérde\«h%’f? éfsgerflh&t @6 3k g%heche center of

rmost nount I°n posi tions is cas
the %Q#M?%ﬂglbh%%kgg -the securing brackets 14 bear
agalnst t he spacer elenents 39, 41' of the base body

enments 12.- . In.a secqond exenpl ary enhodinent of .the
when (HGURT15%, Che PA% GESGRFEGH FRCRPISS1 1 §rig] Thdhe busbar

holdedoyge- ﬂﬁscfbbedo seteanﬂobubkoelémEnmSedﬂ|81aMncin1t1ally
e_conduct or n I epp SONNEC
p1aced Gl RE DT of TR G0, Segult cind WE L pLAg Phdorecs
14 axmsetlien pushdd shrto huheiéwugoms?mlm dbetbave sandhdelow the
otendgd f t ar
cond\gégis% Ia%l%xk@n%ovz ?_heH%€h ‘Eﬁe I?:%ntll_li%ti lll?t@sdg3 %enetratlng

usbar accord
the rpgsiyingnerenings padt iaad aﬂ’?rgwht"&ﬁ’llé‘gf o‘%h%oltupngcentral

cond%h{%@rélﬁé%ﬁsh %'i‘n ﬁ@lﬁ,di!@t 31@i&gﬁmﬁcﬂ i, oﬂ:‘sle4t 1nd terms
hereas, the busbar ho cordin i gs an

of ng8ShE i (Febttish &8 s coRbren G s el i S 7 8-
SubséqnﬂanWAUtmarsetenbngsbiacsetbt1Msaa@mstnanﬁmdnmdcuad and
the g&%du é%ts t@e §£§£ ggggﬁrfiféﬁaféagﬂgdgulde

Irst (fronf) “group
elemeglterﬁe%ttssm Qhélsm’s@ndcr€Weé7) gnodphes egampdied gdowin, very

wide eéc?rmﬁ@or P&ﬂézﬁ@@@@% 066458 2rd8ysed002B FhhVWIHY HRuring
busb ar holder 3 again conprises two base body el enents
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 is
described in 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 is
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 is again essential in all
embodiments that the busbar holder 3 is arranged between the
first (front) group 4 of conductor eléments and the second

(rear) group 5 of conductor elements.



as descri bed above - which are nounted so that their
rear faces 15 bear against one another. In this case,
the base body elenments 12 have securing openi ngs 57
for producing a direct screw connection to the

PCT/RRAMNEAG64A®ent s 7, 8,-91®f~the busbar 2. The

2005RIarIdOIQEN el ements 7, 8, 9 bear against the web- |ike
~guide elenments 19 which are again provided on the
out.er of_the_ busbar h der

The b"bsrpn%rctkéog o t]% SIHTL RPR RS 3P aasse ta%oqlgreelements 12 -

as desprmibesbrabectd on. thJhEh faare endiinted soridaic etheior ecdpr faces

S i.hcerih
15 b%%% SLEYHOR RIS SUe: af1cerh ecrgf’és‘eléﬁafs%/ e%%”eﬂéée_ body

e Ssecure dlrect y to the 'ement s
elemerts the havee SHBHMS AWERNGDt SHaEOBNPBRANFHRY| @ direct

screﬁJaﬁﬁ%éE¥¥§? @Bdlﬁﬁé téBH%Hdﬂd% n@leh?h@%ruwﬁed3by9thb§ the
eni ng either nafirst e e he rear

busbagh Ayt Thet SHIMUIGH CLPRSEHT o 125 or 8 hegiy adadnst the web-
like d@si:die bellembnye, wamwd Méha@ﬂ&@ﬂprcﬁhﬁi‘ﬁ‘htﬁn39he outer

41' t he nte stat

faces e%gl %m@éserﬁu%a%8hg§%i?ﬁed%{us ar ?der o%’%%léfJ‘:%léloutc'O the
busbabuslfmircerz 3nistch ashrtee fpmoups sered - c@mfeqtmmct’fthe force fit
is px%icﬁg@éﬁ Shefdal {:ﬁetﬁm?@% %ta ?ééu?@nd'écﬂ'ﬁ% ‘i’:lh%"%btrﬁuctor

ar e narro aces the front
elemeqntd rbar 8cAFGUERFUREEBRFSCYLY 8to theidaase béadaba}@ments

12, t’hearg%ﬂea‘éq@rrﬁﬁﬁsnsl@ tdt”dﬁn\b?bﬂalv‘ée anUldﬂiié;uQigefmﬁtt&eb% cases
rovid n the fro ces qf
and gy FheTRgoRe ST WHBRSESEERE BntRIe CHRICEEL ther

-elements 9 are inserted into the rece|V|ng openi ng

In as%lﬁtﬁmgxgbggfmggﬁe h:?hdé/ rSLE'TEf"atcSeslz 5T C%ﬂ%“%aoée body

ele en SCrew connect e
elemesa@@urlﬁngtr@cmmr ase clgsiorg bledl ebove., phr@n@lpalc@rlth spacer

| elemePh@TPALS 397 414141 JHlhh Tahm LA ! REehtidy BRERENT form
equal |y Servé as a stop for third (central)
contyg§@&@n¥ﬁce1v1ng openings 38 1n the busbar holder 3. If

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 in

height.

Holding plates 13, which are screwed to protruding holding
elements 25 on the outer faces 17 of the busbar holder 3 again



el ements 9 and thus equally produce the required
~offset in height. Holding plates 13, which are
screwed to protruding holding elenents 25 on the
outer faces 17 of the busbar hol der 3 again
PCT /PN E7IEIYS066450 - 19 200%P11115W0 N serve to nount
20051 IsWIAY hol der 3 on a nounting structure 26 of a
swi t chgear cabinet 1 or t he Ifke In a second
serveSMOGIERNL . tBerﬁ%? 3§§A§ %hg hBaRtRAYY structure 26
el enents 12" are at an not have any spacer
of a gwifrohaeayy caiiadgl e on fhet Hékewor ds, the rear faces

15 bear agai nst one another over a Iarge area in the

nmount ed, st This t Re of e body, el e 12' is
In 2 S8FoRs (PRAHTS el PBuctRRS SaRRon Lonpy ot Pasé body
elememind U2 'or aee efidats ahd 8dar rot o hawentamyt espacer elements or
ci fical a cel vi 0 n t :
the THRE ' LRCother® e | O PEERLCFARERIONN DOy HBa0ASE one
anotmm\r@s 881la5gei mnee basehbod\pueﬁeﬁlerﬂ@tﬁz Thvhs chype of

r iyed p c c 0
base mg&con £l {80,504 §999§eu1§§1;? %Héh eaaes&g B with

ucting el enents busbar 3, are
only arfUHyeCCORGUGHRE | oR§PIERTEAal 7d| r &ct |adfr? 36t®f PRe mounted.

Specﬂili%ﬁ@'lyhm &je&‘eldél&ln@a%}ﬁénprﬁcﬁ S@letiwvehe! ttheé ORwioO 9d€e body

anot , ens res that ., conductor elenents 7, 8 of
eleme&Fngﬁe o%7 regtig&dypunted on the sane busbar
hol der 3. In the arrangement shown in fig. 15, the

e HODELE LT do L0 M e hag irnsne 12
whichdj eperepgs c@rreberegearegn ter derogycaouite wsggew-connection

betwet@NdbeldRtehgMelkheht 87, BhanaUtBe HASBLY BY ARENkR#&Nnged
in the q%%%l%%d?%a S%ﬂréé@fgh 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, so
that the inner receiving openings 59 with a smaller diameter
can be used. In orderito mount wider conductor elements 7, 8,
the outer receiving openings 58 have to be wused, 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: in
conductor elements with a width of 20 or 40 mm, the receiving
openings are in each case provided in 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.



recei ving openi ngs al'so having a larger dianeter. The

recei ving openings are provided in such a way that

the inner receiving openings 59 can be used for

conductor elenment widths of 20 and - 30 nm and the
PCT/E®@210€Y6 /0€6disdi ng openi ngs- 58 can  be used for conductor
2005pallamSMOIN dt hs of 40 and 50 mm This doubl e

occupation of the receiving openings 58, 59 on the

busbar hol der 3 requires a particular arrangenent of

the receiving openings (not shown) in the conductor
As exampiest ©7,th& universaduerpl islabiditty Wit the Wugblerotholder
3 acg(grc?{raéd t'gnt de iheehlt \_’L'o?lg ?PSQ' Ngs 8be 1 §8sc€asRrious

rovi e center con UCt or el emsnts 7
mountgngmh@réa@geme@wdé@troraelké%ﬁé-‘rﬁ% holder,;3 nugifgqid orcrev

solut38no’, ) rmMaxddiSld eCLiy | NU6OREBWRIS a#le a&i@mg@ﬁ a busbar'
off-center. P E 006 066450 20 - §§05P%% mOIN

holdegy 3nfidds by VEFER gﬁp?pcgﬂlwﬁ BisfdFments
7. 1Iholdeher3 wmxm&;ﬂruhd(nbmhbarnvhoﬂdem Bi gscddrdind 9 to the

1nven%6.?>|8$ a\émaLé lagmilxg gwtll e nﬁo%sfb%g:xgz q?/'fmronly one

SCfGM/ so
groupl@ sﬁwamﬁunthx\ﬁkﬁmeﬁt%.bh@bhhlshgaéer BhﬁotWQ conductor

elemepxlﬁ%ba'f 2 W tntbeL dzooﬂmdﬁéjesﬁegdt&?ﬂ Ofh§l %‘iﬁ%‘ﬂ)ta% ﬂelcﬂé‘r 3,

er wor us ar holder 3 according t

whilej phentIRRP A AesPnsk UNAE tRRFRUhT - %fbta%aPUEbet holder 3

remai@Bl Yrrane, EI@UDI74SQBW%0®U§&§Ea:@| RBEAES. 3l Ifdrhis busbar 2
e two duct or t ed_on .one

, nme u
with s?ﬁﬁrof thmb& ﬁ8P83F%§r %éﬁT%PY%e'ﬂBp sj13° 15 also
deplcsedonduoﬂ&gr flfce B¥gof lBheshordar lmistear 3holdeni Bs for a

busbarr? wflﬁlhg fo%% %'60}% %%Sg%dt&%lt@ reﬁeﬁn@ﬁ%@ ggsggr Fggs 16,
h W de conductor , as IS

17 angl d8 show a busbar holder 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 used 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.



depicted in fig. 15. Fig. 18 shows a busbar hol der 3
for a busbar 2 wwth four 50 mm w de conduct or
elenents 7, 8. Figs 16, 17 and 18 show a busbar
hol der 3 conprising base body elenents 12' with flat
PCT/HERAS0d s slp- Fig. 19 shopg a busbar hol der 3
" 2005FE0MPIdwd i@ base body elenents 12 with profiled rear
~ faces 15, as is depicted in fig. 13, for holding a
. busbar 2 with six 50 mmw de conductor elenents 7, 8,
List of mafefienassimgdisa i ndi cates the 10 nm pattern used
here. However, it goes w thout saying that other
“di rensjgns - are al so Qssi bl e. The base bodies 12, 12
t heWitsheeatordse™1yr e  produced from an
insul @iskgrpl astics material which is heat- resistant
ver the Ion Q%anand al so possesses the required
ren%& %ﬁ cular with regard to the forces
WhichEU¢smrgnomptbé eveductbraedementsi rcuit. The

5} ot SR BroBs, HEC PanRnchot SheRehed L o N
@ st @hixel grenpe ofy gpoductogniclengass assenbly 2

Busbare3 B RauEebdel 1énBhst group of conduct or
el enent s Second grou of conductor elenents 6

fhlrdSGFGEE GPPAYREQET 6L C®EBRents 7 First conductor
@ enemhigdSecnddctordetenenel enent 9 Third conductor

%lewleree)

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 Outer narrow face

33 Inner face of the outer limb
34 (free)



10 (free) 11 Longitudinal direction of the busbar 12
Round body el enent 13 Hol di ng plate 14 Securi ng
bracket 15 Rear face of the base body el enent 16
Front face of the base body elenent 17 Quter face of
PCT/RPE0 0aI50664 3] der 18 Gui-de21kd -Gui de el enent 20 (free)
- 2005PML FiswaIduter linmb 22 Second outer linmb 23 Central
linmb 24 Connecting linmb 25 Holding elenment 26
g%mt N1 Sttirntéﬁtelire“?n 7 (free) 28 First nounting face
Se d t1ng

cond 10 ace 30 (free) 31 Inner narrow
fHre Idnghitusiingdr rbwecideon3® ] e Husharnthalgeout er
limb 34 (free) PCT/EP2006/ 066450 - 21la -
2005P11115WDI N



35 Mounting el ement 36 Longitudi.nal direction of the
busbar hol der PCT/ EP2006/ 066450 - 22 - 2005P11115W0 N
37 Wdth of the conductor elenent (guide width) 38
Recei vi ng openi ng. 39 Spacer elenment 40 (free) 41

PCT/Ep20es/éea®mt 42 CQuter fagp of the central linb 43
20058 de1 dweEny of the busbar hol der 44 Passage opening 45
Securing screw 46 Passage opening - 47 Fixing screw 48

PR L 98GR pptf IR B oo 0
iﬁﬂgﬁnRaﬁenvmngxnuanﬂngl mb 53 kblght of the outer |inb
%“ﬁ%ﬁ%ﬂ%?ﬁ& Fixing Screw 87 Secur|ng opening in
t4fe badf&asddy 58 Quter securing opening in the base .
hpdy SAddmelesRet i ng opening in the base 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 of the central limb

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



PCT/ EP2006/ 066450 - 23 - 2005P11115W0O N Pat ent cl ai ns
1. A busbar arrangement for an electrical sw tchgear
assenbly (1) of double-front design., having a busbar
(2) which is held by at |east one busbar hol der (3),
PCT/RBE200 /06 ddiidbar (2) havi-agRk3 at | east one first group
2005H14)1 1¢Wwodonduct or el ements caonprising at |east two
first conductor elenents (7) and a second group (5)

patendf é?%ﬁ%?tor el enments conprising at | east two second
conductor elenments (8), characterized in that the
busbar hol der (3) is arranged between the conductor

1. 2{%&%&?& QQEﬁﬁ?éﬂéhqfﬂﬁﬁ dﬂf@ﬂédﬁ?&dﬁ%‘§Wﬂﬁﬁ?gﬂar aifembly
enents an e conduct or el enents 0 e_secon
(1) o RprpEg TRAnTorRaceBr DRETER & by "ok pap I 1S held
by at&[}l@é@tﬁhﬁﬁﬂé E&sbﬁa: gied.dfelr c{3)i,muli th ctize abtiebazed2i nhaving
that the busbar hal der, (\3)_ha , e I :

at 1¢at)) S8 BURREY OObES (A lon oiohdRo 082 Pedlin el S Ising
at ledwr atver ifiedti rcarrhicttde ehemenbsly (é) eranst sa (ge§onde group
' Ldent. T r t | dyed +

(5) bfcIbfllcedr TOPhEARS BRAPOSIRG 4P AT oo second
condugitegeflements 48¢ connected to one another in such a

chara‘(&%éﬂi&@d QnS)tlﬁdféQt ré:ih"é?hbu@%%irg holldelrhg 3) bus;balrrrhalk;@qr between
i s produced. 5. e pusbar _arr angenent cl.ai_ne

the dopied ot Giamanies, (D ©f TharGorst| JEATP, (BRapt, REeRductor
elemehtisband( 2hehasnaluichiiord edememts6)(80f ofctheéuskaond group (5)
of co%b%g%%&sewgh%gtgg arranged between the first group

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 Dbase 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 (5) 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 direction

(11) of the busbar.



(4) of conductor elenents and the second group (5) of
conductor elenents, and whose conductor elenents (9)
protrude beyond the conductor elements (7, 8) of the
first and second groups (4, 5) of conductor elenents
PCT /RE2005/ér66a 00 t he | ongi tud2hat direction (11) of the
2005H11SHEWOIRCT/ EP2006/ 066450 - 24 - 2005P11115WO N 6. The
busbar arrangenent as clainmed in claimb5;

6. har ?)%%r 'rz.%gg'gﬁ'iﬁeﬁ%tn&;g% bé_sbar Cpol de:l@ég? \?hﬁz g:
chardcﬂﬁnlmmm nondhatothaﬂhu&bar(E¢ldértHé t thasd grolpast one
receJTCVQh é&qg}i@ %8“3' eggg_t Sreb 1n[a' eLer aJ.kéla)étc05‘1%'Ctdo\h%luctor

| ece arrangenent
elemegitaj fﬁa)d 0} 3 bhe dhizHaigroup tt6>6 of chan w@xzeéemﬁnts or a

preféﬁ%ﬂﬁyakdn%%%kl%@equqgﬁcbﬁ%d@ eyt (7, 8) of the

first or second group (4, 5) of conductor elenents is
situated in a guide (18) on the outer face (17) of the
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characterized in that the guide (18) is formed firstly by a

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).

9. 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 is 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.



10. The busbar arrangenent as clainmed in one of clains
7 to 9, <characterized in that at | east one conductor
elenment (7, 8) of a group (4, 5) of conductor
el ements is secured in the guide .(18) by neans of a
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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
{(66), 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.



stop for a conductor elenment (9) of the third group
(6) of conductor elenents. 14. The busbar arrangenent
as clainmed in one of clains 1 to 6, characterized in
that - the busbar holder (3) and at |east one

PCT/BEQOUEAB64&Iement (7, 8) 26k a group (4, 5) of ‘
2005mandiswonN el ements each have at | east one securing

16.

opening (57) for receiving a securing neans (56), and.
- the conductor elenent (7, 8) bears against the outer
face (17) of the busbar holder (3) and is connected
tThet hhardhash @t rangedent( 3)s ioladnfest da fdlaimd manner on
account of screwon pressure so as to forma

screw connection. 15. The busbar arrangenment as
clainmed in claim14, characterized in that the busbar
hol der (3) has a nunber of different securing _
openi ngs (58, 59) for securing conductor etenents (7,
8, 9) of different sizes. PCT/EP2006/ 066450 - 25a -
2005P11115WO N 16. The busbar arrangenent as cl ai ned
in claim115, 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 clainmed in one of clains 14 to 16,
characterized in that a receiving opening (38) of the
busbar holder (3) is bounded by a spacer elenent (39,
41, 41') which :



forms a stop for a conductor element (9) of the third
group (6) of conductor elenents

PCT/EP2006/066450 - 26 -
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characterized in that the position and/or size of the sécuring

openings (58, 59) differ.

17. The busbar arrangement as claimed in one of claims 14 to
L6, X

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.



