14 August 2006 WO 03/069747 PCT/IT0O3/00064 SPLICE JOINT FOR BUSBARS Field\ofust/20Q®n
This invention refers to the prefabricated electrical conductor field also 5 known as bus ducts and in
particular concerns an improved device for anchoring and blocking the contiguous elements forming
said p_ref_ab{,{;tbalﬁgﬁj6 Bctrica_l conductors. St_ate of the Art The prefabricatedP@%%%hg&nductorg are
electric lines extending 10 in space according to set routes. They are usually composed of straight
and angular elements joined together consecutively to follow the desired route, installed with the aid
of accessory components. The route created serves to transport electricity in general and for
distributing the same to us&RL OMIDIBON FOFREBUSBARS junctions. For this distribution. of the current
some 15 conductor elements are provided with a means of connecting one or more connection boxes.
The elements forming these prefabricated electrical conductors are normally composed of a housing,
also called a profile, open on one side, bus bars running through the housing or profile, and a cover or
Elosing lelg:mg[étla)g mglg'%ghside of the housing and fixed to the same by welding. 20 The conductor
ars include pTﬁSE‘gH

IS, nedtral bars and ground bars: these latter bars acting as protection bars. All

the bars are covereqyuith jasulH GRrsRe AN PERUSBHELRE GRALANERARBEloMFRICAI form an

electrical conductor following the desired route, the conductor elements are joined together
consecutivelyhyan eleckical dneldnararHFPipiuRar SchhedRs Emaiiftoiva cawestiqar also known
as joint block, which is 14 August 2006

anchoring and blocking the contiguous elements forming said prefabricated

electrical conductors.

State of the Art
The prefabricated electrical conductors are electric lines extending

10  in space according to set routes. They are usually composed of straight and
angular eler‘ﬁents joined together consecutively to follow the desired route,
installed wif.h the aid of accessory components. The: route created serves to
transport eléétficity in general and for distributing the same to usage points
connected by houtlet junctions. For this distribution:, o'f the current some

15 conductor elements are provided with a means of connecting one or more
connection ‘.,box‘es. The elements forming these "prefabricated electrical
conductors are norh1ally composed of a housing, also-called a profile, open on
one side, bus bars running througﬁ the housing or profile, and a cover or closing
element on the open side of the housing and fixed to the same by welding.

20 The conductor bars include phase bars, neutral bars and ground bars:
these Iattef bars acting as protection bars. All the bars are covered with
insulation sheath to prevent direct contact with them. In order to form an
electrical conductor following the desired route, the conductor elements are
joined togethej' consecutively by an electrical and mechanical joints.

25 The electrical joint is a connection, also known as joint block, which is



WO 03/069747 PCT/IT0O3/00064 2 made up of two side walls and between them individually insulated
plates forming a pack. Said plates are in the inserted manner of combs into the divaribfegusidoQs
the conductor bars of every two adjoining elements and then fixed to said bar ends. 5 The electrical

joint is usuQ,U% g%léﬁged with the end of each conductor element (except Wﬂj%%%g soasto be
preset to receive the end without a joint of the bars of another contiguous conductor eGIement. The

mechanical joint is made using a flange to be connected to the housing and cover of the contiguous
conductor elements usually by screws. 10 The electrical joint is completed with a locking bolt passing

through the jqifdddoals asttilis HridenanktafeBerademtening ingmeusIlame Rieduplarieeing close
contact between the bars and the joint. However, the electrical connection of the contiguous conductor

elements, usifegraitigelipadiex Sasdpiatdsndrydpraiidasitedt widheer dsachinbigen amd 15
problems. For example, as soon as the locking bolt fixing the junction box to the bar loosens, the

junction tendsdivarivzted errizdos énatirduetortbareleframinit iwocadiotiirpdientdriscindahsly makes its
coupling and joining with the bars of the continuous, that is successive element more difficult or at
least not easyfixedaddtinhbdnendsntiguous elements must be joined, maintaining a certain 20 distance
between them to allow linear dilation of the system. This envisages a control over the insertion depth
of the opened ends Thihelbstddatjoiatistisually @atewofetdhavjthnthie!@rid bibeanre comidueteent, neither
the conductor elements nor the joint block are provided with systems to view and however definitely
limit the coupéilmnehthexcepidootedist)atasie qretat tiseraiectibevert wideriPs jeifdft up to the
operator, who, anyway, already has to pay attention, for the
of the bars of another contiguous conductor element.
The mechanical joint is made using a flange to be connected to the
housing and cover of the contiguous conductor elements usually by screws.
10 . The electrical joint is completed with a locking bolt passing through' the
joint block and it is tightened to create a tightening torque suitable for
guaranteeing close contact between the bars and the joint.
However, the electrical connectior: of the contiguous conductor elements,
using a junction box, as in a standard practice, is not without disadvantages and
15 problems. For example, as soon as the locking bolt fixing the junction box to the
bar loosens, the junction tends to uncouple and separate from the element it is
connected to. This obviously makes its coupling and joining with the bars of the
continuous, that is successive element more difficult or at least not easy. In
addition, the contiguous ‘elements must be joined, maintaining a certain
20 distance between them to allow linear dilation of the system. This envisages a
control over the insertion depth of the opened ends of the bars between the two
plates of the joint block. However, at present, neither the conductor elements
nor the joint block are provided with systems to view and however definitely limit

the coupling of the contiguous elements, therefore the distance between these

25 is left up to the operator, who, anyway, already has to pay attention, for the



14 August 2006 WO 03/069747 PCT[IT0O3/00064 3 reasons already mentioned above H&gétjthe foll &1
block does not uncouple from the bars. Objectives and Summaly of th e invention Onejo ] %%J%B e
invention is to remedy the above problems and 5 disadvantages Indicated in the known technique so

asto facilit%g%%gggye positioning, coupling and joining of the componeq,tgdlt
decidedly easier. Another objective of the inventipn is to provide a simple an

?/J&}EP together

efficient device capable

of positively and permanently attaching the joint block to the 10 conductor elements to be joined
together, without the joint block uncoupling should the anchoring bolt become loose. Another objective

of the invention I3 Iy s UpRIY A ABAGHE gﬁ%ig; {5t e GomPaRItR GERoRRIRBLpRafoRtectrical

ducts, equipped with a means of establis

e closeness of the contiguous elements, and which

retracts after {ﬁetiggltg_ning the joint so as not to be of a hindrance and allow linear dilation of the duct
formed. These objectives are achieved, according to the invention, by an fixing device which includes

one, two, or MeKR-3HIREBHE'S MR R theSiganadPf the joint block, designed to engage with a

corresponding hole Tormed in the 20 opposite sides of the housing or profile of a conductor element,

and a spring spacerRsasRNemIBrARTHUEHERKis RS SBM AP U HisuRNpRIBRIGN dridesigned to

be located between the housings or profiles of two contiguous conductor elements to limit the
approachyvhefighgVamia ey WRitEdAaHoME Rt technique so as to facilitate and make

positioning, coupling and joining of the componehts to be fitted together

decidedly easier.

Another objective of the invention is to provide a simple and efficient

10

15

20

25

device capable of positively and permanently attaching the joint block to the
conductor elements to be joined together, without the joint block uncoupling
should the anchoring bolt become loose.

Another objective of the invention is to supply an anchoring device for

- the composition of the prefabricated electrical ducts, equipped with a means of

establishing the closeness of the contiguous elements, and which retracts after
tightening the joint so as not to be of a hindrance and allow linear dilation of the
duct formed.

These objectives are achieved, according to the invention, by an fixing
device which includes one, two, or more suspension pins on each side wall of
the joint block, designed to engage with a corresponding hole formed in the
opposite sides of the housing or profile of a conductor element, and a spring
spacer associated with the fixing block, passing through the joint block and
designed to be located between the housings or profiles of two contiguous
conductor elements to limit the approach when they are coupled to the joint
block.

Brief description of the drawings




25 Brief description of the drawincls 14 August 2006 WO 03/069747 PCT[IT03/00064 4 Greater detall
of the invention will become clear from the continuation of the description made with refekéAgust 06
enclosed indicative and non-limiting drawings, in which: Fig. 1 is an exploded view of the components

of a linear %98(3%)%394? element; Fig. 2 is an exploded view of the compon%is/]qf %ﬂ&gk joint; Fig. 3
is a view of the block joint, as assembled; Fig.4 ig a view in perspective of a cono?uctor element and

joint block linked together; 10 Fig. 5 and 6 show, respectively, side and top views of the assembled
elements in Fig. 4. Fig. 7 is a cross-section view in direction of the arrows A-A in Fig. 5, at the level of

the suspension pins. &g, 5@ FHRIRETISHSH A 6BEARE A TRSHARE tbiulidhig: © and 10

show, respectively, the side and top views of two elements joined together by a block joint; and Fig. | |

and 12 Show o sAsHign MSel FE16R.ALB BEoUsr bl bRiREErARiEh dohiening

of the anchoring bo escription of the invention 20 In the drawings, a conductor element 20
and a block jom%@].n@ge ineRESsNted. The element 20 comprises a housing or profile 22, conductor
bars 23, insulated from each other, placed in said housing through an open side in the

Fig. 1 is an exploded view of the components of a linear conductor
5 element,
Fig. 2 is an exploded view of the components of a block joint;
Fig. 3 is a view of the block joint, as assembled;
Fig.4 is a view in perspective of a conductor element and joint block
linked together;
10 F'ig. 5 and 6 show, respectively, side and top views of the assembled

elements in Fig. 4.

Fig. 7 is a cross-section view in direction of the arrows A-A in Fig. 5, at
the level of the suspension pins;
Fig. 8 is an enlarged view of a suspension pin encircled in Fig. 7
15 Fig. 9 and 10 show, respectively, the side and top views of two elements
joined together by a block joint; and
~ Fig. 11 and 12 show a cross-section view in direction of the arrows B-B
in Fig. 9, before and after tightening of the anchoring bolt.

Detailed description of the invention

20 In the drawings; a conductor element 20 and a block joint 21 are
represented.

The element 20 comprises a housing or profile 22, conductor bars 23,

insulated from each other, placed in said housing through an open side in the

latter, and a covering or cover 24 for closing the open side of the housing — Fig.

25 14



latter, and a covering or cover 24 for closing the open side of the housing - Fig. 25 1,4. 1i£§t]53§t 2006
2006 WO 03/069747 PCT[IT0O3/00064 5 The block joint 21 comprises a number of plates 25,
insulated from each other, positioned as a pack between the two side walls 26 with a fixing bolt 27 -

Fig. 2,4 p% /6959 h it. The conductor element 20 and joint block 21 age. 1?839 B(ggfzther by 5
inserting the rizgene ends of the bars 23 of the §irst between the plates 25 ot&qthe sOecond, and then
attached to each other by tightening the fixing bolt 27 - Fig 5 and 6. The housing 22 of the conductor
element 20 normally has two opposite side walls 28, and according to the invention each one of them

is provided with 10 at least-prgalf RidjBIRB2O RIS PR IMIG Giitaes 2BthARISRAARRACH Side

wall 26 of the block joint 21 there are two suspension pins 30 which'is designed to enter the holes 29

of one of the siglecWRinerd phshiBREY 30 PariewumasR IHINe R 8RslSEE Wit 8Giinge block

joint 21 are vertically out of line in the same way as holes 29 which have to receive 15 them. This

feature establipfipwithpidt 20\ gaidBiHG eheeugHing direction of the block joint with each conductor
element, facilitating assembly for the operator. Each suspension pin 30 stressed by a thrust spring 31,

both placed in a housihg FbfiTaest IBIEIRIRSRECHYRI SERIVBIBEE 21 tRedlRifd@inbgdthéridhy’ and 8.

The pin 30 can move between a position projecting from the side wall 26 20 to a retracted position in
its housing 32 idgatgitrsingdepiti centsLsiUl hary disedfand firsiristaedhitiibeptatestzpong 31 and

limited by a stop 33 attached to the pin. The retracted position is achieved by pressing the pin 30 in
the second, and then attached to each other by tightening the fixing bolt 27 —
Fig 5 and 6.
The housing 22 of the conductor element 20 normally has two opposite
side walls 28, and according to the invention each one of them is provided with
10 at least a pair of holes 29 vertically not in line, at each of the ends.
On each side wall 26 of the block joint 21 there are two suspension pins
30 which is designed to enter the holes 29 of one of the side walls 28 of
element 20. The suspension pins 30 on each side wall 26 of the block joint 21
are vertically out of line in the same way as holes 29 which have to receive
15 them. This feature establishes without any doubt the coupling direction of the
block joint with each conductor element, facilitating assembly for the operator.
Each suspension pin 30 stressed by a thrust spring 31, both placed in a
housing 32 formed in the respective side wall 26 of the block joint 21 — Fig. 7
and 8. The pin 30 can move between a position projecting from the side wall 26
20 to a retracted position in its housing 32. The projecting position is usually
provoked and maintained by the thrust spring 31 and limited by a stop 33
attached to the pin. The retracted position is achieved by pressing the pin 30 in
the direction of the arrow F in Fig. 8.

The head of the anchoring bolt 27 works in conjunction with a vertically

25 facing flexible spacer 34, shaped like a leaf spring, that is arch shaped, and with



the direction of the arrow F in Fig. 8. The head of the anchoring bolt 27 works in conjungg%gﬂgﬂ@%
vertically 25 facing flexible spacer 34, shaped like a leaf spring, that is arch shaped, and with 14
August 2006 WO 03/069747 PCT[IT03/00064 6 a set width. The intermediate part of the spacer 34

rests directw Bir?) br c/:tly against the head of the bolt 27. The opposite en cer 34 rest
against the gocﬁ?oﬁ\t 21 walls and each end ing fin 35 facing outwards a%%%ﬁqg@@%/ not as wide

as the rest of the spacer. When the suspension pins 30 are 5 retracted in their respective housings
they pass between the side walls 28 of element 20. In this way the block joint 21 can be coupled to

the bars 23 at iheeRdth (NhECTREAHGaISIE M &F wRisHeains3ate diratiyrie eréaiesronding

holes 29. The block joint 21 will in this way remain engaged and attached to element 20 even should

the fixing bolt 24 hecprRg Inose dtaRBYSS U7 19HER FREEHE S NS STaReshearustpsstIggMng (20" to the

block joint itself."When the fixing bolt 27 is loose, the flexible spacer 34 is not loaded, flexed and

projecting fromyBe,wak ﬁ@hw&ﬁwié&&i%mm AEABFach odtharig imy prdideipng a means
na

of checking and longitu positioning of the second element 20" to be coupled as a continuing part

of the first elemgpt ) dhialragddns rerleditiaibedpaskoivhéeh - thiosudgensith piiryveydgrdhe fixing

bolt 27 is tightened to reach the torque required and contact between the bars of elements 20, 20' and

the plates of thefpietkd aintRdir PyspabtRainmbhsihgd teyarkibetveentiitelsddeapacs g is
compressed and flattened against the wall 26 of the block joint 21 as shown in Fig. 12. In this mode,

the spacer is 28dnsént 20e bidhisvaks ahehblgukdoiti neals BO cdliphdthtuithetedesiag abyhaore with
the latter so as to allow, as required, linear dilation of the system,
end of the respective element 20 until the pins 30 are thrust into the
corresponding holes 29. The block joint 21 will in this way remain engaged and
attached to element 20 even should the fixing bolt 27 become loose because of
10  the coupling of a second conductor element 20’ to the block joinf itself.
When the fixing bolt 27 is loose, the flexible spacer 34 is not loaded,
flexed and projecting from the wall 26 of the block joint it is resting against — Fig.
11. In this way it forms a means of checking and longitudinal positioning of the
second. element 20’ to be coupled as a continuing part of the first element 20
15 already coupled to the block joint 21 — Figs. 9 and 10. Afterwards, the fixing
bolt 27 is tightened to reach the torque required and contact between the bars
of elements 20, 20’ and the plates of the block joint 21. By tightening bolt 27 as
far at it will go, the flexible spacer 34 is compressed and flattened against the
wall 26 of the block joint 21 as shown in Fig. 12. In this mode, the spacer is
20 inside the side walls of the joined elements 20, 20’ without interfering any more
with the latter so as to allow, as required, linear dilation of the system,
Fixing as described above is reversible, simply by loosening the

bolt and causing the pins to retract so as to separate the components which

were engaged, and is repeatable in the same way every time it is needed.



Fixing as described above is reversible, simply by loosening the bolt and causing the pﬂs’&g 56680
as to separate the components which were engaged, and is repeatable in the same way evety time it
is needed. 14 AxJust 2006 WO 03/069747 PCT[IT03/00064 7 CLAIMS 5 1. A fixing device for the

conductor %’r& 0) of prefabricated electrical ducts, where every cong 0fS nt comprises a
housing or proé@%ﬁ% with two opposite side walls (28) forming an opening?@ar()c}on uctors (23)

insulated from each other, placed in the housing through said opening, a covering or cover (24)
closing the opening of said housing, to and where the bars of a conductor element are electrically
connected to the bars of the contiguous element conductor (20') by means of a block joint (21)
comprising a number of plates (25) insulated from each other, placed as a pack between the two side
walls (26), crossed by a blocking bolt (27) and designed to be inserted among the bars of said
contiguous elements (20, 15 21"), characterised by the fact that it includes one, two or more
suspension pins (30), on each side wall of the block joint (21) designed to engage the corresponding
holes (29) formed in the opposite sides of the housing or profile of a conductor element, and a flexible
spacer (34) working in conjunction with the blogking\al £7) which Grosses the block joint, said 20
flexible spacer being located between the housings or profiles of two contiguous conductor elements

to limit thegr approach wireHikiiRy eviele for Heth dondhietdr dmentxifEnjeyicprafsisieinedo claim 1,
wherein each suspension pin (30) works in conjunction with and is housed with a thrust spring (31) in

a housing electrical ducts, where every conductor element comprises a housing or

profile (22) with two opposite side walls (28) forming an opening, bar

conductors (23) insulated from each other, placed in the housing through

said opening, a covering or cover (24) closing the opening of said housing,

10 and where the bars of a conductor element are electrically connected to the

bars of the contiguous element conductor (20’) by means of a block joint (21)

comprising a number of plates (25) insulated from each other, placed as a

pack between the two side walls (26), crossed.by a blocking bolt (27) and

| designed to be inserted among the bars of said contiguous elements (20,

15 21’), characterised by the fact that it includes one, two or more suspension

pins (30), on each side wall of the block joint (21) designed to engage the

corresponding holes (29) formed in the opposite sides of the housing or

profile of a conductor element, and a flexible spacer (34) working in

conjunction with the blocking bolt (27) which crosses the block joint, said

20 flexible spacer being located between the housings or profiles of two

contiguous conductor elements to limit their approach when they couple up

with the block joint.
2. Fixing device according to claim 1, wherein each suspension pin (30)
works in conjunction with and is housed with a thrust spring (31) in a housing

25 (32) provided in the respective side wall (26) of the block joint (21) and



25 (32) provided in the respective side wall (26) of the block joint (21) and 14 August ZOOf4 &O 5
03/069747 PCT[ITO3/00064 8 moves between a protruding position from said side wall t P&E?@g
position in said housing (32), the protruding position usually being caused and maintained by the

thrust spring, 30]3} gpmimited by a stop (33) attached to the pin, the retractg 19&3 '% eing achieved
by pressing the p?n. 5 3. Fixing device accordinggto claims | and 2, wherein tgne o%(}as 29) in each side

wall of the conductor element (20) and in the same way the suspension pins (30) of each side wall of
the block joint (21) are vertically out of line. 4. Fixing device according to claims 2 and 3, wherein the

suspension 10 pips,(30heREade sekoARmE PIsrRBNRdRSISsidoRKISAR BtaidRphéhsy opposed

side walls (28) of the conductor element (20) when they are in the protruding position caused by the

thrust spring (31)qaitfeXifg Q&w’%ﬁ%ﬁﬂ@@;}qw@m{rﬂamgl%@n@ﬁfﬁamy Befingbrqiséy said

flexible spacer (34) is formed from a leaf spring, that arched, 15 facing upwards in the plane of the

side walls (28) obHierERREE Ut e MY Sp RIS NS IfRileansyveh 1B s a8 aBmeEessed from
a protruding raised position from the side WaIIE226 of tge block joint (21) Whgm fixing bolt (27) is

tightened to attagh e gip ekdaek et pesHow veing Rahievédtypresnsgaseasiing to claim 5,

wherein said flexible spacer (34) 20 has an intermediate portion which rests directly or indirectly
against the head of . fiFixhgdeldds asedmihgrpasirreNtiandsinwhgristiibcholde \2d) (A6) of the

block joint (2 1) and each one terminating in a fin (35) facing outwards and thinner than the rest of the
spacer part. each side wall of the conductor element (20) and in the same way the
suspension pins (30) of each side wall of the block joint (21) are vertically out
of line.
4. Fixing device according to claims 2 and 3, wherein the suspension
10 pins (30) engage said holes (29) from the inside towards the outside of the
opposed side walls (28) of the conductor element (20) when they are in the
protruding position caused by the thrust spring (31).
5. Fixing device according to claim 1 and any one of claims 2-4,
wherein said flexible spacer (34) is formed from a leaf spring, that arched,
15 facing upwards in the plane of the side walls (28) of the two contiguous
conductor elements (20,20’) and which can be compressed from a protruding
raised position from the side wall (26) of the block joint (21) when the fixing
bolt (27) is tightened to attach the block joint onto the conductor bar.
6. Fixing device according to claim 5, wherein said flexible spacer (34)
20 has an intermediate portion which rests directly or indirectly against the head
of a fixing bolt (27) and two opposite ends resting against the side wall (26)

of the block joint (21) and each one terminating in a fin (35) facing outwards

and thinner than the rest of the spacer part.
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