1 Bus-bar Arrangenent For Electric Distribution Field of Invention [0001]
The present invention relates to a bus-bar arrangenent for an electric

di stribution panel that neets short-circuit testing requirenents.
Background [0002] A distribution panel oor board is typically located in a
central location inside a prem ses and’'serves as the point fromwhere
electricity is distributed to different areas or floors of the prem ses.

I nside the distribution panel, there is an isolator for connecting or
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earth | eakage protection built into the 1solator. Ing to the nunber
of distribution channels, a noulded case circuit breaker (MCCB) is
connected to the bus-bars after the isolator for distributing electricity
to the respective area or floor. [HOd3¥ IBwntibmrs are often nodul arly

desi gned t | ow eagy assenbly of a distribytion anel for a required
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distribution panels are tested or type-tested for short-circuiting. For
exanpl e, nost bus-bars are select ech bﬁsed n al |l owabl e current density and
tested for tenperature rise but enti & r&flg‘?ri bution panels may not be type
certified to extrenme short-circuit tests. [0004] During short-circuit

testing, t[peoRuUA- disbutitn Pak] Bk bokdl ik QpiBARClocARY if &' dedtrdiRolAionRGHE 230
times the rated current for one to four seconds. The bus-bars nust tflen be
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structural [ vihration and _so .on. including.the.strengih of the
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earth leakage protection built into the isolator. According to the number of distribution
channels, a moulded case circuit breaker (MCCB) is connected to the bus-bars after the

isolator for distributing electricity to the respective area or floor.

[0003] Bus-bars are often modularly designed to allow easy assembly of a distribution
panel for a required configuration; thus, additional bus-bars can be added easily when a
need arises. Whilst all components in distribution panels meet national and/or
international codes of practice and safety certification standards, not all distribution
panels are tested or type-tested for short-circuiting. For example, most bus-bars are
selected based on allowable current density and tested for temperature rise but entire

distribution panels may not be type certified to extreme short-circuit tests.

[0004] During short-circuit testing, the bus-bars in a distribution panel may carry up to
about 30 times the rated current for one to four seconds. The bus-bars must then be
sized to carry such a transient current load in terms of heat dissipation, structural

strength, vibration and so on, including the strength of the bus-bar supporting members.

[0005] It can thus be seen that there exists a need for a new design of a distribution

panel that is type-tested to withstand at least short-circuiting.




Summary [0006] The follow ng presents a sinplified sunmary to provide a
basi ¢ understanding of the present invention. This summary is not an
extensive overview of the invention, and is not intended to identify key
features of the invention. Rather, it ig to present sone of the inventive
concepts of this invention in a general?sed formas a prelude to the
detailed description that is to follow. [0007] In one enbodinent, the
present invention provides a bus-bar assenbly for an electricity

di stribution panel. The bus-bar assenbly conprises: a bus-bar body for each
of three phases of electricity; wher Summgagh bus-bar body has contact
fingers being integrally forned and bent, together with the contact finger
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distri but|ﬂj&dewﬂeﬂdes‘mpnmthaegrfplfdﬂw two types of bus-bars, wherein each
bus-bar conprises a body and each body has contact fingers belng

integrally forned and bent, together mnth the contact finger supporting

menbers, are erable to be
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bus- bar. In t her enbod ment e pe eral bars_are substanti al
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interspersed and ordered in a cyclic manner for 3-phase electricity, and each contact
finger is dimensioned to both fit and engage with an input point of an associated circuit

breaker (CB) for electricity distribution.

[0008] In another embodiment, the present invention provides a kit for an electricity
distribution panel. The kit comprises: two types of bus-bars, wherein each bus-bar
comprises a body and each body has contact fingers being integrally formed and bent,
together with the contact finger supporting members, from the respective body, so that
the bus-bars are operable to be mounted substantially parallel to and apart from each
other, with the contact fingers of the bus-bars being interspersed and ordered in a cyclic
manner for 3-phase electricity, and each contact finger is dimensioned to both fit and
engage with an input point of an associated circuit breaker (CB) for electricity
distribution.

[0009] In one embodiment of the present invention, the bus-bars are mounted on a base
plate such that two peripheral bus-bars are mounted higher from the base plate than the
centre bus-bar. In another embodiment, the peripheral bus-bars are substantially

identical to each other but are mounted as mirror images of each other. In one




I dentical to each other but are nmounted as mrror imges of each other. In
one 3 enbodinent, the bus-bars are renovably nounted on the base plate
with MB size screws and nuts. The nounting screws may be di sposed on a
pitch of about 95 mmor on an unequal pitch. [0010] In another enbodi nent
of the present invention, the heights oB the peripheral bus-bars are
predeterm ned by a hei ght of a shoul der of a stepped bushi ng whil st the
hei ght of ¢ r er of
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bushing or boss and relevant body of the bus-bar. In another embodinent,
the body oPP@38REHRLPHEN conprises two or nore bodies, so that the current
rating of the bus-bar assenbly is varied according to a desired current
density. [0011] In another enbodi ment of the present invention, a section'
of three ciagteicin amthged:mb@cﬁmenﬁ oft the pregent irventidy, ébe heiphis atf ahd peripteral f or
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base cover 4 ?@hﬁaﬁ g& r top cover is made of flane-retardant and self-
extanU|sh|ng hernD i'cs. [0012] In another enbodi nent of the present

i nvention, the bus bars are made of high- conductivity copper. The surfaces

of the bus bar s g tinned to mpimze surface.
[0011] In anot er embodiment of the present invention, a section of three contact

fingers associated with the three separate bus-bars for electricity distribution through an
MCB is separated by a cover. The cover comprises a base co§er, a middie cover and a»
top cover. The base cover is associated with the centre bus-bar and hollow boss. The
middle cover has an opening through its U-shaped body, and the same ends of two
middle covers are butted to each other so that the contact fingers of the centre bus-bar
extend through the combined opening of the two butted middle covers; the contact
fingers of the peripheral bus-bars are disposed on each of the two sides of the contact
fingers of the centre bus-bar and each contact finger is electrically insulated from each
other by vertical walls on the U-shaped body. In one embodiment, the bushing, boss,
spacer, base cover, middle cover or top cover is made of flame-retardant and self-

extinguishing thermoplastics.

[0012] In another embodiment of the present invention, the bus-bars are made of high-
conductivity copper. The surfaces of the bus-bars may be tinned to minimize surface
oxidation. In one erhbodiment the copper is half-hard temper so that the contact fingers
and the finger’ supporting members are operable to be formed and bent w1th minimum

stress and strain discontinuities, yet maintaining sufficient ngldlty




oxi dation. In one enbodi nent, the copper is half-hard tenper so that the
contact fingers and the finger' supporting nenbers are operable to be
formed and bent with minimum stress and strain discontinuities, yet

mai ntai ning sufficient rigidity. 4 [0013] In another enbodi nent of the
present invention, a neutral phase bus-Bar is additionally provided for

si ngl e- phase and 3-phase electricity distribution. Brief Description of the
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accordance with an enbodi nent of the present invention; FIG 1C shows an
end view of the bus-bar assenbly shown in FIG 1B; FIG 1D shows a
cross-sectional view of the bus-bar shown in FIG 1B; FIGs. 1D and | E show
a side view and associ ated sectional views, respectively, of the bus- bar
assenbly shown in FIG 1B; [BogbPesrigtiopaf thelRrewingses an expl oded vi ew of

t he bus-bar assenbly shown in FIG 1B; and FIGs. 2B-2D illustrate the

expl oded vj of,each of th hr.ee bus-bars; [0017] .Fl Gs. K 3Al- 3A4
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of the prepRRéntimeanbh, Mith ;RPdRk 15k SaccdBpandBl dialvititl! Rtwhigh:m ddl e cover
for interlocking with the base cover shown’in FIG "3A; and [0019] FIGs.
3C1-3CA4 illustrate a top cover for interlocking with the m ddle cover

shown in F 3B [ scription [0020] One.or nmore specific and
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skilled in_the art, however, that this invention may be practised w thout
such speci FIG B; FIG. 1D shows a cross-sectional view of the bus-bar shown in FIG. 1B; FIGs.

1D and 1E show a side view and associated sectional views, respectively, of the bus-

bar assembly shown in FIG. 1B;

[0016] FIG. 2A illustrates an exploded view of the bus-bar assembly shown in FIG.
1B; and FIGs. 2B-2D illustrate the exploded view of each of the three bus-bars;

[0017] FIGs. 3A1-3A4 illustrate a base cover for the centre bus-bar according to one

embodiment of the present invention;

[0018] FIGs. 3B1-3B4 illustrate a middle cover for interlocking with the base cover
shown in FIG. 3A; and

[0019] FIGs. 3C1-3C4 illustrate a top cover for interlocking with the middle cover
shown in FIG. 3B;

Detailed Description
[0020] One or more specific and alternative embodiments of the present invention will

now be described with reference to the attached drawings. It shall be apparent to one

skilled in the art, however, that this invention may be practised without such specific




details. Some of the details may not be described at, length so as not to
obscure the invention. For ease of reference, conmon reference nunerals or
series of nunerals will be used throughout the figures when referring to
the sane or simlar features common to the figures. [0021] FIG 1A shows a
pl an vi ew of a bus-bar assembly 100 accérding to an enbodi nent of the
present invention. FIG 1A shows the bus-bar assenbly 100 with

di stributi | I QU I ' It
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covered byphplfighalsi ty of abutting covers 140. [0022] As shown in FIGs. 1A
and 1B, the bus-bar assenbly 100 has 3 substantially parallel bus-bars
102,104, 106. Each bus-bar 102, 104,106 has a rectangul ar cross- sectional

body and c c i nger,s 130; each contact finger 1 a s orting
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bar assenbhyehbly 500)whilenFK:.AB SRows tiesbud-thar aissenitty 3100 wvithivart $hel €Bgiteity and
associ at ed Iongiésugi)n | section view, respectively, of the assenbly 100. As

shown in POYEES 18> prafg peppherplethe disdars 112 ddpsAssbown. thedusthar di4 and
12, 104, M08 BRSO ANAveRAbAY IRRARGLARMILORES a6 0Nt a0t 1 ngel 730

fits with ea nput contact poi seen in FIGs. 1 C and
1D, the entire bus-bar assenbly 100 is mounted on a base-plate 170, which

may be nouptahle in an.e osyre hown in the figures saf ety. and
i ngress pr E’ngt %aﬁgf"f’ﬁd%g:]ﬁbﬁ‘l a?&%&ﬁ&%%‘b%&?ﬂs%é{i' mg?%} s Wéa"&‘)élsly bar
assenbly 108a88086%-bdds FI08104,106. Each bus-bar 102,104,106 has a rectangular cross-

sectional body and contact fingers 130; each contact finger 130 has a supporting

member extending from the body of the respective body. As seen in FIGs. 1A and 1B,
the left hand end of the bus-bars 102,104,106 are extended (shown in phantom lines)
for the purpose of short-circuiting them with a short-circuit bar 108; the short-circuit
bar 108 is only used for an assembly that was type-tested by short-circuiting. FIGs. 1C
and 1D show the end view and associated end sectional view, respectively, of the bus-

bar assembly 100 shown in FIG. 1B. FIGs. 1E and 1F show the side view and

associated longitudinal section view, respectively, of the assembly 100. As shown in
FIGs. 1E and 1F, the contact fingers 130 of the bus-bar 102,104,106 are dimensioned
and arranged so that each contact finger 130 fits with each input contact point on the
CB 190. As seen in FIGs. 1C and 1D, the entire bus-bar assembly 100 is mounted on a
base-plate 170, which may be mountable in an enclosure (not shown in the figures)

safety and ingress protection.

[0023] FIG. 2A shows an exploded view of the bus-bar assembly 100 shown in FIG.
IB. For clarity, FIG. 2B shows an exﬁladéd v1ew of the left hand sidé bus-bar 102 sub-
assembly, while FIGs. 2C and 2D show, respectively, those of the centre bus-bar 104
and right hand bus-bar 106 sub-assemblies as seen in FIG. 1C.




1B. For clarity, FIG 2B shows an expl oded view of the |left hand side
bus-bar 102 sub- assenbly, while FIGs. 2C and 2D show, respectively, those
of the centre bus-bar 104 and right hand bus-bar 106 sub-assenblies as
seen in FIG 1 C. 6 [0024] In the present invention, each bus-bar assenbly
100 is designed for a particular nunbeP of electrical circuits or ways of
distributing electricity. The nunbers of ways are typically 4, 6, 8, 10 or
12 for 3-phase electricity distribution. If further distribution of
electricity is required, an additional bus-bar assenbly may be provided
from any olf824]oin the@resest inventiont eashchustbar membbutﬂws slp$lgmai>t/ fovm pagicalpai n
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a flat and el qgn e body 110 .and .two contact fingers_ 130 forped on each of
four s uppo?accm’g‘gl?%‘ A% an ifegralpieres Hﬁb%w9|nﬁg°%%ﬁquaa busbap, I aply siglesphasad
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vertically 112 from one 5|de the arm ent er time so
t hat the togutratbus-bartcah ldmgdmse &laélrlaity theoughnks sirfgl¢-phasediBs. segnent 113 are
substantially horizontal and parallel in plane to a face of the body 110.
The supporting arm 111 and its vertical 112 and horizontal 113 segments

are di mensjog dF&*ﬁlﬁp&fé@rof Wﬁ%&aﬁ&? tBé‘BﬁsebQUa%séﬁ%@ 10@%@@&9141 10 ehPpRsent

assenbl ed on the base 'pl ate 0, the contact fingers 130 on each bus- bar
ar e spacedinapatian is shéwn vaﬂd8-tvcaye 0f églhaw ¢lhctrinigy ldtstrdlutmonAashom imFEGof t he

CBs 190. th bar nt.ed on base pl ate
178 by scrgésana%?] déeng E;?rsl?n?lhoa ag@ A e%i% %2‘%05 uﬂ’é{ht“f?o‘fo CFgHggfsrﬁepbody
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bushi ngs 116, spacers 117 and mashers
extend orizontally from the right-hand 51de of the body 110, then bent to extend

vertically 112 from one side of the arm 111-and bent 113 another time so that the two
contact fingers 130 at two ends of the bent segment 113 are substantially horizontal and
parallel in plane to a face of the body 110. The supporting arm 111 and its vertical 112
and horizontal 113 segments are dimensioned such that when the three bus-bars
102,104,106 are assembled on the base plate 170, the contact fingers 130 on each bus-
bar are spaced apart to fit and to engage with the inlet contact points of the CBs 190.
As shown in FIG. 2B, the bus-bar 102 is mounted on the base plate 170 by screws 114
and nuts 115. Screws 114 pass through holes on the body 110. As shown, the bus-bar
102 is isolated from the base plate 170 by bushings 116, spacers 117 and washers 118.
Each bushing 116 is substantially cylindrical and has a stepped shoulder. By inserting
one or more spacers 117 on the stepped shoulder of the bushing 116, the distance of the
body 110 from the base plate 170 can be adjusted according to need. A flat metal
washer 119 is provided between the washer 118 and the nut 115; the washer 118 has an
outside diameter that is at least 2 mm larger than the outside diameter of the flat metal

washer 119 to minimize flash-over during short-circuit testing.




Each bushing 116 is substantially cylindrical and has a stepped shoul der.
By inserting one or nore spacers 117 on the stepped shoul der of the
bushing 116, the distance of the body 110 fromthe base plate 170 can be
adj usted according to need. A flat nmetal washer 119 is provided between
the washer 118 and the nut 115; the wasfer 118 has an outside dianeter
that is at least 2 mmlarger than the outside dianeter of the flat netal

washer 119doge) ”N'BW%e?éint%é WTGMGIA%H'ZIQ A0 BL-bhris 14! Hastc%ﬁ{abﬁﬂn%e?s 166026]
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102, 104, 106 at _either end in an assenbly 100 for short-circuit testl ng;
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to fit over three contact fingers assocl ated t he bus-bars

102, 104, 10th arAsssetnblyn GOnfof IsHbrt—Eﬁ:‘culetbsﬁlng; akieend(§)0of the iadye 12 obthesbuskizs e
cover 141, 8\ m ddl e codé{ 1.and a]déﬁgg cover 161. FI Gs. 3Al-3A4 show t he
base covel 042 BRGeHpddisigbutionpane metepitantial Iy rectangul ar in
shape. The base 142 has an inside face and an outside face. Near the
centre of the inside face of the base 142 is a holl ow boss 143. The boss
143 is of [ooRfdEachdcavel ilAdis dimensiongbtonfit hvelthlteerapmdct Srrgerd tﬁﬂassd'ctietedei ght
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cover 141 having a base 142 that is substantially rectangular in shape. The base 142 has

an inside face and an outside face. Near the centre of the inside face of the base 142 is a
hollow boss 143. The boss 143 is of round and cylindrical shape with a stepped
shoulder. The height of the shoulder and thickness of the base 142 determine the
distance of the body 120 of the bus-bar 104 from the base plate 170. On each of the
long sides of the base 142 and diametrally from the boss 143 is a rectangular slot 144.
Equally spaced on the long side of the base 142 from' each of the slot 144 are two
stopper tabs 145. Also equally spaced on the long side of the base 142 from the slot 144
are two pins 146. Along each short edge of the base 142 are two parallel strips 147.
Equally spaced from the hollow boss 143 on the outside face of the base 142 and along
the long axis of the base 142 are two locating pins 148.

[0028] FIGs. 3B1-3B4 show the middle cover'151 according to one embodiment of the
bus-bar assembly 100. As shown in FIG. 3B1, the middle cover 151 has an inverted U-
shaped body 152. On one open end of the U-shaped body 152 is an opening 153. Near
both the open end and opening 153 of the U-shaped body 152 and on each vertical side
of the U-shaped body 152, there are two locating pins 154. The locating pins 154 are
longer than the vertical side of the body 152 and extend downward thereof. At the open




Equal |y spaced on the |ong side of the base 142 from each of the slot 144
are two stopper tabs 145. Al so equally spaced on the | ong side of the base
142 fromthe slot 144 are two pins 146. Al ong each short edge of the base
142 are two parallel strips 147. Equally spaced fromthe holl ow boss 143
on the outside face of the base 142 and8along " the long axis of the base
142 are two | ocating pins 148. [0028] FIGs. 3B1-3B4 show the m ddl e cover’

151 accor diefidof the®ody 5D et oéite thé Bperdihis 151 the?s 8RTRLYofIOR-pobis 15Hewn i n
FIG 3B1, the m ddle cover 151 has an I nverted U- shaped body 152. On one

open end ofheveatics! sidapelthpbedy 1352 a5 shawn mdﬂﬁisn%ﬁlm 3Bg4ina b@lmnfaﬂléacgpen f
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154 are | dregﬁrdytlrsanThmerﬁealtwamIsm thearcthe bh@obﬂﬁ)bo&ﬁ%@ﬂd tiexdagietendaiynwar d
t hereof . At th? open 8 _end of the body 152 that is opp05|te t he_openi ng

153, t her e thgrholloyepgsty 15t§w“15'&§ft‘§rt1®$“@ﬂ 15t7ﬁén¢/?é”rﬂi1¢ epgning Hdcofdhe body b¥dy 132
h 5
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152. The véeydndahe heipht dfble vesticed avallt156. end ., of t he body. 152 on the sane end

as the hollow posts 155, whilst verti cal vvaII 157 is near the opening 153
of the body 152. Extending along the centre of the vertical wall- 157 is.

a pin 158. ' 157.
[ 0029] FI Gé E?C?[gsmjigl %&Eﬁgﬁttg@%%&?&}hggggi (?O‘fng toﬁc{)ﬁ&eé"lé18 odq,\%ent of

the bus- bhus-harsassdrhiply 1100, AA§h@\MmumF[(ﬁ FC G th8@ip cavier 16bjis elongate. TRE top

el ongate. The cover 161 .ha n r.surface 162 al t he | ong ., axis
and cent rec%‘fertlﬁgh?%ﬁn HRRSFE Sk 5162 t(\ﬁﬁrl?}‘gs?’%i) € HPPg@% %ﬁo‘f%iaﬁgd to
each of twe db%gzaﬁﬂﬂﬁﬁngfsmtfm l%ﬂpbl'h@d weatcﬁt‘(ff two Qeng Qfzes BOWR ceptr& bifpfacdCL and
3C2, the centre surface 162 our slots 163 that are equally spaced

al ong the ﬂé%g%ﬁswlﬁglﬁeﬁﬁﬂ and 3CRathe 026126 SlE&s:h 162 das {68 slwp‘e}@ flhh’rmgh
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end wal I s fifeSthivkuessafthepPentre surface. On a reverse side of the top cover, there are four
walls 165, 167 extending transversely and downwardly. The end walls 165 have a step
on an inside transverse edge. As shown in FIG. 3C3, at the centre of each intermediate
wall 167, there is a hollow post 168 extending downward and along the intermediate
wall 167. The walls 165,167 are equally spaced so that when the top cover 161 is fitted
over the middle cover 151, the end wall 165 and adjacent intermediate wall 167 abut
the vertical walls 156,157 of two middle covers 151 as shown in FIG. 2A; in addition,
the post 158 extending from the height of the vertical wall 157 of the middle cover 151
fits into the hollow post 168 of the top cover 161.

[0030] In use, the locating pins 148 locate the base cover 141 on holes on the base
plate 170. The centre bus-bar 104 is then mounted on a series of base covers 141 by
locating holes on the bus-bar with the hollow bosses 143. The middle cover 151 is
snapped, over the bus-bar 104, onto the base cover 141 by engaging the locating pins
154 with the slots 144 and the hollow posts 155 with pins 146, such that the contact
fingers 130 of bus-bar 104 extend through the opening 153. -

[0031] Now referring back to FIGs. 2A and 2D, the bus-bars 106 with the contact

fingers 130 and supporting arms are formed and spaced identically to those on bus-bar




on an inside transverse edge. As shown in FIG 3C3, at the centre of each
i ntermediate wall 167, there is a hollow post 168 extendi ng downward and
along the internmediate wall 167. The walls 165,167 are equally spaced so
that when the top cover 161 is fitted oqver the m ddle cover 151, the end
wal | 165 and adj acent intermediate wall 9167 abut the vertical walls

156, 157 of two m ddl e covers 151 as shown in FIG 2A;, in addition, the

post 158 exozr;%wgvefrr@wu%amogm nﬂ)funfeheonvﬁiétﬂagé‘ 129840 gé?haibfthé réoeéddlle

cover 151 fits into the holl ow post 168 of th p cover

use, the | ﬁogctrs déoprfngn thesleftdwad sidehef tlhasbas{oen/é% mxemnﬂﬂCeQAorlntolﬁEerbase
| ate 170. 104 is nt e n a seri.es of
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The m ddl eother ¢h aﬂ&ﬁeﬂ&nbo’ilﬁﬁ&ﬁel@e bAy-Bhrstiineg aﬁ&'%@&re id@icalablefclf bifiedase cover
141 by engaging the locating pins 154 with the slots 144 and the hol | ow

posts 155 with pins 146, such that the contact fingers 130 of bus-bar 104

extend thr peni Mgwreferring aé}p 6Cﬁ 2A and
2D, the bu@‘dg@rs 1 EQ hjﬁseo:%‘(lzof[r@ thlA‘ gﬁhé@rga%bu%%adg t‘) r’ﬂ Sf0s are
formed andadditicred rd:@ecftwe%kif/)staiched thes@maer. The abditioRal bligBar beeMBIws thee

bus-bar 106 is nounted on the base plate 170 so that the contact fingers

130 are onbeskarassemiy 1§04e be configured forsdiferent gurrenigatings For gxample, with | n

Cmges of nadditionbBody phaeBlitcil A K MG dth bERIDS. 181308 naTnBL" 0%
i denti cal &comhiredatétimal ax[eﬁ)@ﬁsz%nmfrnstablmmar@rwmdﬁl dBren?6F Rore thag each

bus-bar 10 04,106 has an onal ve body stacked.thereunder.
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be seen fram 6. bedfiteddpersbd Qnth the contact fingers 130 of bus-bar 104, yet maintaining
spaced apart relations between the bus-bars 102,104,106 and contact fingers 130, as
can be seen also in FIG. 1D. As can be seen from FIG. 2A, the bus-bars are mounted
substantially parallel to but spaced apart from each other such that the contact fingers
of the separate bus-bars are arranged in a cyclic order for 3-phase electricity. In one
embodiment of the bus-bar assembly 100, the screws and nuts, for example, screws 114
and nuts 115, are M8 size or bigger. In another embodiment, the pitch of the contact
fingers is about 95 mm when the three bus-bars 102,104,106 are assembled on the base
plate 170; the corresponding pitch of the mounting holes on the body of each bus-bar
102,104,106 is also about 95 mm. In another embodiment, the mounting holes on the
body of each bus-bar are of unequal pitch but are mirror-images about the centre of
each respective bus-bar, so that they are equi-distances from the imaginary mirror. In
either embodiment, the corresponding mounting holes on the base plate 170 are
symmetrical about the centre of the base plate 170. In yet another embodiment, the base

plate is galvanized steel of about 1.5 mm thickness, or more.

[0033] In one embodiment of the present invention, the material of the bus-bar
102,104,106 is high-conductivity copper. In one embodiment of the bus-bar, the copper
bus-bar 102,104,106 is tinned, for example, to a thickness of about 2 to about 5 micron




st epped shoul der of the bushing 116 (under bus-bar 102 and 106) is higher
than the stepped shoul der of the boss 143. This allows the contact fingers
130 of bus-bars 102 and 106 to be interspersed with the contact fingers
130 of bus-bar 104, yet naintaining @fed apart rel ations between the
bus-bars 102, 104, 106 and contact fingers’ 130, as can be seen also in FIG
1D. As can be seen fromFI G 2A, the bus-bars are nmounted substantially

paral l el te ihinfipasedacPatitiatidr? Theabthep tdatoditah dhak Edaeoarsoakams Hak nger s
of the separate bus-bars are arranged in a cyclic order for ’3- phase
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correspondi ng, pitch of the nounting holes on the body of each bus-bar
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correspondl n es on the base plate 170 are symmetrical about

the centre8 ’W ﬁ% taﬁf lgp%erg,-ﬁgppqrﬁng,g{m<3{mmeg;s andribeienth bus-bars. Inaxes '
plate is g P To I n one
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froma plate or strlg and the vertical and horizontal © sections are forned
by bendi ngon thgdtusder nyremaeh bus-bantieing is bein doripdrintoghe Bhrapteshmiwngbove.he
copper for use in the present invention is half-hard tenper and has a
corresponding vyield strength for cold formng. This hardness/yield
strength ajobensin e émbaimentleOths peeseSUiRPEtion) theathifefiSIEAME basHiRe R 6 or med

and bent with mninmumstrain and stress
spacers 117, washers 118 and base covers 141 is flame-retardant and self-extinguishing

thermoplastics, such as, polycarbonate, polyamide, polybutylene terephthalate,
polyethylene terephthalate, polyester and so on. In addition, the middle covers 151 and
top covers 161 are also made of such flame-retardant and self-extinguishing

thermoplastics.

[0035] As shown in FIGs. 1C and 1D, the base plate 170 is formed with two U-shaped
channels. The height the U-shaped channel is selected so that the height of the inlet
contact points of the CBs matches the contact fingers 130 of the bus-bars 102,104,106.
In another embodiment, a DIN rail is used to mount a CB 190 on the base plate; the
corresponding height of the U-shaped channel is lower than that in the first
embodiment. In another embodiment, the U-shaped channel is made up of two U-
shaped channels, that is, with a removable U-shaped channel mountable on the U-
shaped channel which is integrally formed with the base plate 170. In yet another
embodiment, there is an adapter plate disposed between the U-shaped channel formed

on the base plate 170 and a DIN rail for mounting a CB.




di scontinuities, such as mcroscopic cracks, in the bent section, yet
providing sufficient rigidity to the contact fingers, supporting

arnms/ segnents and the entire bus-bars. In yet another enbodi ment of the
bus-bar, each bent section is formed with a bend radius of at |east half
the thickness of the bus-bar 102,104,108t to reduce stress and strain
concentration at the bend radius, the corners of the section to be forned
by bendi ngy wiag ok t h{s,E:p ness,
for exanpl eﬁhﬁy dril ﬁle:%rfg&ﬁgl | es dﬁltﬁg@%ﬁ% Hgﬁflg(r)e‘Ja o u@q%é Qioﬁtl; ng is
bei ng f or neidcuihbar 1A anda <SBs hwamn fandy m{lleﬁﬁdl]shbm-canmt gedtingdi ofB0kAT t he

present inyention, the rial,of it shln 1 acers 117, .washers
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the base plate 170 and rail nounti ng a

present i ndielcirisror ﬂalslmvbntrst;alreamseamﬂ gredD@st; tibetrtheprotectidn tebtearshsard. -
circuit bar 108 and 8 CBs, was found to withstand short-circuit testing of
30kA alternating current for 3 seconds and 50kA for one second according

to the propesr While specific embodiments have been described and illustrated, it is

understood that many changes, modifications, variations and combinations thereof

could be made to the present invention without departing from the scope of the
invention. For example, one or two additional neutral bus-bar may be added to the bus-
bar assembly 100 so that single-phase and three-phase electricity may be distributed

directly from the distribution panel of the present invention.




speci fied under | EC 60439-1 or BS EN 60439-1 for an assenbly that was rated
at 630A. During testing, the short-circuit current reached; a peak of
about 105kA. As is known, the peak in the test current dropped quickly;
the transient fluctuations in the shorf-circuit current created a
tremendous amount of vibration to the bifs-bars 102, 104, 106. In addition,
the short-circuit current flow during testing created very strong nmagnetic
and el ectr g ATVMES:ds around each bus-bar; due to proximty of the bus- bars,
t he adj acent bus-bars experienced tremendous amount of attractive or

repul sive force. The bus-bars 102, 104,106 were al so found to neet 8 other

tests spec'ifi edA%ggJaraésgtgbe&%?'ri]sfn for exanple, tenperature rise test due
to the short-circult current; cﬁe eg(':tri'c or flashover test; clearance and

creep test; anda®asbbr pod €6 b dfethice pidlesof OlectricPS3wherdlh ERhSRRMaAE i C
enbodi ments have been described and illustrated, it 1s understood that

many changedy hasqsontach dingers bejng niegralhs farmed epdihenhittpeatkertwigh ghsr congastil d be
de to th 0 i i i f t

Mvent Lon. TR SRS WAL thich U esHERRE s {00t I8 ARG Brs i€ e
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electricity may be distributed directly fromthe distribuytion papel of the
present i NSRS Gigers ot the bysyErs heinginieradsssd g8 £q i ppslicanaiger £r3os- bar
body for egighe Olect i CatdAER SohetGiiaet Is| dinbsionddah Both B4 AYSsORth al?OdY
has cont ac@%l‘g? nggrs tg’ei ng | nt%gr%l lr%% ¥Sor rre%m%l)g\gg Bent, t oget E%%eb‘\?\n{t t he
contact finpyepoistufporassaciptetesitvaitdredken(@B Her elestpieity disgitmidhes, so that the
three bus-bars are operable to be placed substantially parallel to and
apart fromeach other, with the contact fingers of the bus-bars being

interspersgd. antRIHACREEmMbY Zocbifihd fo RN wh&Eindhe BRABSs GlAhbinied by, and
each contact finger is dinensioned to both fit and engage wth an i nput

poi nt of ahbassqele svelithat fwa peribhesal kas-basB)re naruntddaliighérdirany thi baseipbate i on.
rzrbuﬁ\t 23562%%%650%%@&38%@ ding to claim1l, wherein the bus-bars are

3. A bus-bar assembly according to claim 2, wherein the two peripheral bus-bars

are substantially identical to each other but are mounted as mitror images of each other.

4. A bus-bar assembly according to claim 2 or 3, wherein the heights. of the
peripheral bus-bars are predetermined by a height of a shoulder of a stepped bushing
whilst the height of the centre bus-bar is predetermined by a height of a shoulder of a
stepped boss.

5. A bus-bar assembly according to claim 4, wherein the heights of the peripheral
and centre bus-bars are varied by adding one or more spacers between each shoulder of

the stepped bushing or boss and relevant body of the bus-bar.

6. A bus-bar assembly according to any one of the preceding claims, wherein each -
section of three contact fingers associated with the three separate bus-bars for

electricity distribution through a circuit breaker is separated by a cover.

7. A bus-bar assembly according to claim 6, wherein each cover comprises a base

cover, two middle covers and a top cover.




a base plate such that two peripheral bus-bars are nounted higher fromthe
base plate than the centre bus-bar. 3. A bus-bar assenbly according to
.claim?2, wherein the two peripheral bus-bars are substantially identical
to each other but are nmounted as mrror_inages of each other. 4. A bus-bar
assenbly according to claim2 or 3, wheldei n"t he hei ghts. of the peripheral
bus-bars are predeterm ned by a height of a shoul der of a stepped bushing
whil st the height of the centre bus-bar is predeternmined by a height of a
shoul der of a stepped boss. 5. A bus-bar assenbly according to claim 4,
wher ei n t h8. hei 4hbus-lplr assemble acgirding|to aapbneeoft daimsus 7 bwherenr thevsteriped by
addi ng one sboacers bet ween each shoul der of the stepped bushing or
boss and rg?sg\}%%qﬁlg F & Fhe bus-bar. 6. A bus-bar assenbly according to
any one of the preceding clains, wherein each section of three contact
fingers associated with the three separate bus-bars for electricity

di stributi8n thAdRHstbas agsembly acdording ée claynge@ra&aw@elwadn tudde cover has
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base cover., A bus-bar assenbly according tqo claim7 or 8, wherein each
mi ddl e covﬂwe q%%e bumbarp exicAd thrﬁvglug ﬁomb@e®9§%9%§>f5@é>b§¥éhﬁ opewings efthe
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the centreobur-URRIped BBdy.cach contact f| nger is electrically insulated from
each other by verti cal walls on the U shaped body.

10. A bus-bar assembly according to any one of the preceding claims, further
comprising one or more additional body/bodies of the bus-bars, so that the current

rating of the bus-bar assembly is varied according to a desired current density.

11. A bus-bar assembly according to any one of the preceding claims, wherein the
bus-bars are made of high-conductivity copper, whose surfaces are tinned to minimize

oxidation.

12. A bus-bar assembly according to claim 11, wherein the copper is half-hard
temper so that the contact fingers and the finger® supporting members are operable to
be formed and bent with minimum stress and strain discontinuities, yet maintaining

sufficient rigidity.

13. A bus-bar assembly according to any one of claims 4-12, wherein the bushings,

covers or washers are made of flame-retardant and self-extinguishing thermoplastics.

14. A bus-bar assembly according to any one of claims 2-13, wherein each bus-bar
is removably mounted on the base plate with at least M8 size screws, which are

disposed on a pitch of at least about 95 mm. *




10. A bus-bar assenbly according to any one of the preceding clains,
further conprising one or nore additional body/bodies of the bus-bars, so
that the current rating of the bus-bar assenbly is varied according to a
desired current density. 11. A bus-bar ﬁésenbly according to any one of the
precedi ng clains, wherein the bus-bars are nmade of high-conductivity
copper, whose surfaces are tinned to mnimze oxidation. 12. A bus-bar

assenbl y ador diAnpus-barchabiiblyl acodbdingitd dnjeosdPPehe ipPedd@ing-dandd, f@gper So
t hat the cont act, fingerﬁﬁgnd the finger' supporting nenbers are operable to
be formed SPRIPHERE 2RFYtRl pnaseRvabetr ess and strain discontinuities, yet

mai ntaining sufficient rigidity. 13. A bus-bar assenbly according to any
one of clainms 4-12, wherein the bushings, covers or washers are nmade of

f | ame- r et al@ant Adldtifos eh eleetricityglistsbution gahel; theplita®hipeing: 14. A bus- bar
assenbly accordb&g to ag% oge of _clainms_2-13, wherein each bus-bar is
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phase bus- Benporting mgmpérs, from the respemtiveitoidy ysodthat thi bus-bars apaopdrable he bki t

conprising;_ t t s .of. busz.bars, wherein each pus-bar conprises a hody
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body, so that the bus-bars are operable to bé nounted substant
paral | el tanhepshgpaieet fingsrriscdimiensioneskto boith fit anvkengegt with ahiimye peindof an he

bus- bars bgjpg..d d, | | for 3-ph
olectri oi v BsdaBLRETPEEIL @RS A AEHSRY drfaifoned to both fic and engage

with an input point of an associated circuit breaker (CB) for electricity

distributiogn. 17. A kit according to claim16, further conprising electric
i nsul at ors!f-or Aslkt pecording to claim™16, further comprising electric insulators for use in

mounting each bus-bar on a base plate by means of screws and nuts.

18. A kit according to claim 17, wherein the electric insulator is a hollow bushing

or hollow boss, said hollow bushing or boss has a stepped shoulder.

19.  Akit according to claim 18, further comprising one or more spacers operable to

cooperate with the stepped shoulder.

20. A Kkit according to claim 18 or 19, wherein the hollow boss is associated with a .
base cover for a centre bus-bar that is operable to be mounted in between two

peripheral bus-bars, whilst the hollow bushings are associated with the peripheral bus-

bars.

21. A kit according to claim 20, wherein the base cover has an inter-lockable

middle cover and a top cover inter-lockable with the middle cover.

22. A kit according to any one of claims 18-21, wherein the bushing, boss, spacer,
base cover, middle cover or top cover is made of a flame-retardant and self-

extinguishing thermoplastic.




nounting each bus-bar on a base plate by nmeans of screws and nuts. 18. A
kit according to claim 17, wherein the electric insulator is a holl ow
bushing or holl ow boss, said hollow bushing or boss has a stepped

shoul der. 19. A kit according to clain1ﬁg, further conprising one or nore
spacers operable to cooperate with the*stepped shoulder. 20. A kit
according to claim18 or 19, wherein the hollow boss is associated with a
base cover 280r @ kieaédoedibpto BAY oh&af clafin® PEDADEHhECcIREHrivisd B8hthal phkWeen
two peripheral bus-bars, whilst the hollow bushings are associated with
the peri phEiupanfgxsinglgphasezlectricity distiidytionii ng to cl ai m 20, wherein the base
cover has an inter-lockable mddle cover and a top cover inter-|ockable
with the mddle cover. 22. A kit according to any one of clains 18-21,
wherein the bushing, boss, spacer, base cover, mddle cover or top cover
is made of a flane-retardant and sel f- extinguishing thernoplastic. 15 23.
A kit according to any one of clains 16-22, further conprising a neutral
phase bus-bar for single phase electricity distribution.




