WD 03/ 069747 PCT/1T03/00064 "FI XI NG DEVI CE FOR CONTI GUOUS ELEMENTS OF
ELECTRI CAL CONDUCTORS' Field of Invention This invention refers to the

pr ef abri capad/oed7ectri cal conductor field also 5 known asPoodaTeldst and in
particul ar concerns an inproved device for anchoring and bl ocking the
contiguous elenents form ng said prefabricated electrical conductors.
State of the Art The prefabricated electrical conductors are electric |ines

extending 10 i onposed
of strai ont and XIS ITER RGP EQREONTIEUOUS EEENENTS GERRESTRICACTERT e,
the desired route, installed W|t éﬁh}jﬁj »accessory conponents. The
route created serves to transport O I n general and for

distributing the sane to usage points connected by outlet junctions. For
this di strifeldiofinweintiohe current some 15 conductor el ements are provided
w th a neans of connecting one or nore connection boxes. The el enents

form ng these ' mhif Mventioh &dfeﬂs&OttheCMefamwatbd:etﬁdrleHI&OMUntdrl ffeldcafposed
of a housing, also-called a profll , open on one S|de bus bars running
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open side 0 ousri ng and |xed to the sane g. 20 The conduct or

act i ng s ARGRORNY Aa.alock & R A, S@rﬂwhéﬁﬁﬁéﬁ“‘ﬁ%'ﬁ%’%e@ heat h

to prevent direct contact with them In order to forman electrical
conduct or Flaatigal ggnewetoresi red route, the conductor el ements are | oi ned
toget her consecutively by an electrical and mechanical joints. 25 The
el ectri cal Staterdf the At connecti on, al so known as joint block, which is WO
03/ 069747 PCT/1T03/ 00064

The prefabricated electrical conductors 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 usage points
connected by outlet junctions. For this dlstrlbutlon of the current some

15 conductor elements are provided with a means of connectmg one or more
connection boxes The elements forming these prefabncated 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 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 latter 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



2 made up of two side walls and between themindividually insulated pl ates
formng a pack. Said plates are in the inserted manner of conbs into the
di vari catwo oanew4pf the conductor bars of every two adjoi mcmgTed/®@n®int s and
then fixed to said bar ends. 5 The ekectrical joint is usually connected
with the end of each conductor elenent (except for the last) so as to be
preset to receive the end without a joint of the bars of another

conti guous gRABUGH 06 BVE S -wallke afRICBafide thérnindividiaaRe inseidtad aplateynge
to be connected to the housing and cover of the contigudus conductor
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| ocki ng bolt | r ou ] O and ene O Create
a tightening torque sujtable for uar ant eei ng, cl ose.cont act betwe t he
bar s and t HOVREHATE et S cpmiueBEBed SR o oIRGB Bisth.s
conductor el enents, using a junction box, as in a standard practice, is
not wi t hout fixéidstocaldbagesdand 15 probl ens. For exanple, as soon as the

| ocking bolt fixing the junction box to the bar | oosens, the junction tends

to uncoupl e and Hepalettdcd joint isheswedliymeohnetiedswitie thweatiasf dazh ddriductor
obviously makes its coupling and joining with the bars of the continuous,

that is Sucﬂéﬁﬁn‘f?e)&!e?l*%}tt BIPéﬁz 6b'ds! t6 e pidlsefio te2Bie thelerfPRitholit {oint

addi tion, e contiguous elenents nmust be joined, nmaintaining a certain 20

t
di stance be 1 | lati the system This
envi sages aéﬁ,@g%a&%ﬁpébgtpgkkgx\ﬁ'#%er%Oo@ugg%ﬂﬁgwgh%'he opened ends of the
bars between the_two | at eg .of .t.he j qint .bl oc However, at present
ol ther the condla drediaticalSint s made Soaca Henge B BoprSindiet dp: the
systenms to view and however definitely limt the coupli n? of the
conti guous housirghand cover eff thecontigudus canductpeelpmants hsuallyyby perewst up to

t he operator, who, anyway, already has to pay attention, for the WO
03/ 069747 PCT/ | TiH# elddbdcal 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 connection 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



3 reasons already nmentioned above, that the joint block does not uncouple
from the bars. bjectives and Summary of the invention One objective of

t he i nvenwDma/ 06410 renmedy the above problens and 5 di sa®hanrey®scs

I ndicated in the known technique so a8 to facilitate and nmake positioning,
coupling and joining of the conponents to be fitted together decidedly
e??ier. Anot her objective of the invention is to provide a sinple and

ef ficient ' I ' Lot iyel | j 0i nt
bl ock to t HE2sbiS RRETBe el aboves hafite RECAS Loks Hot UEhIEE o
joint block,uncoupling should the anchoring bolt becone | oose. Another

obj ective eS| nvention is to supply an anchoring device for the
conposition of the prefabricated el ectrical ducts, equipped with a nmeans of
est abl i shi n@bjectives and fmmamary ehisedaventiDibus el enments, and which retracts
after 15 tightening the joint so as not to be of a hindrance and all ow

| i near dil ati on Ohetdisjectie of fthe rreentitne i tohpmedyvihe abeveqiroblescs and
according to the invention, by an fixing device which includes one, two,

or nor e SUSHSAGAHtagbs IndiBaRACH ticdnovdh lteSfiniqidsd asnb fatlitite dirbhidked to

engage wth a corresponding hole formed in the 20 opposite sides of the

wtn the fiRsoNacieoBplaE A TRnBIETT tne Rnioriitis 0, 5 REEY, Basfict 00
| ocat ed bet ween élhe housi ngs or profiles of two contiguous conductor

el enent s t 09¢G¢ideqly€38€ppr oach when they are coupled to the joint bl ock.

25 Brief description of the drawi ngs WO 03/069747 PCT/1T03/ 00064
Another objective of the invention is to provide a simple and 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 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

15 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

20 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.

25  Brief description of the drawings




4 Geater detail of the invention will becone clear fromthe continuation
of the description nade with reference to the encl osed indicative and
non- | i m twog3/oed7ai ngs, in which: Fig. 1 is an expl oded viPewID63/t0het
components of a linear conductor 5 eMenent; Fig. 2 is an expl oded vi ew of
t he conponents of a block joint; Fig. 3is a viewof the block joint, as
assenbled; Fig.4 is a viewin perspective of a conductor elenent and joint
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vi ews of the ass enents I n Cross-section view
in direction of the arro

A-Ain Fig. 5, at he level ..of th nsion
pins; Fig. ®§ @e%'pé'ﬁndp\évéﬁ W@’e(ﬁ?%rﬁngestﬂstﬂgr%\c eﬁ’i'ﬂdlﬁ%‘?'?a"éﬁ“ﬁ'?’ﬁ'ﬁﬁﬁtg?g 7 15
Fig. 9 and 10 show, respectively, the side and top views of two el enents
j oi ned t ogedtaavings, in vhieltk joint; and Fig. 11 and 12 show a cross-section
viewin direction of the arrows B-B in Fig. 9, before and after tightening
of the anchori ngFigpl1 .is Rt aixpldiedesieni pfithe cdmporeitsveihai bnea0condudter
drawi ngs, a conductor elenent 20 and a block joint 21 are represented. The
el enent 20 g Htses a housing or profile 22, conductor bars 23, insulated
from each ofher, placed in said housing through an open side in the

aLter 20,2 U BN B Ay S B PRBIbK BT (e housi g
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



5 The bl ock joint 21 conprises a nunber of plates 25, insulated from each
ot her, positioned as a pack between the two side walls 26 with a fixing
bolt 27 -wBiogioe®47 4 passi ng through it. The conductor el eertiT@o086¥d j oi nt
bl ock 21 are joined together by 5 inf§erting the wi dened ends of the bars
23 of the first between the plates 25 of the second, and then attached to
each other by tightening the fixing bolt 27 - Fig 5 and 6. The housi ng 22

of the conductor “el ey HARRITTT doPRsdy MARSSdiflatl 48 W istedtrordnd

according to the |nvent|on ea one emis provi east a

el | 26 of ERehipthEl petianid 8 . Pack Mnyhn 36 huflvlin SusiRcRo A g °°

designed to enter the holes 29 of one of the side walls 28 of elenment 20.
The suspensibolf i nEIBE, dnpassing raddiili | 26 of the block joint 21 are
vertically out of Iine in the sanme way as hol es 29 which have to receive 15
them This featuildeesondilictoheiemenh@lt andyjoihdudock 124 acigoined thigethuer by of
the block joint with each conductor elenent, facilitating assenbly for the

operators fsditing SRS Wid@iedP bAdS Of i BarLA3M0f thetfifsiubétwiieni the PateddRs lbf
placed in a housing 32 fornmed in the respective side wall 26 of the bl ock

rom the i R sgrPnEeind e BBty BN THE BT VERRMIGy IS Mhdrbay 9720 10

proj ecting ?DS%'[I%;SI s usual ly provoked and nai ntai ned by the thr ust spring
31 and I'im 'stop 33 attached to the pin. The retracted position is
achi eved by pressm the pin 30 in the direction of the arrow F in Fig

The head of the 4 Emusw@p gl ¢f the %Mk@tqfrﬁlém‘ﬁ"&RQt”Qmethﬁ%t‘%PﬂPQQWy
25 facing flexible spacer 34, shaped like a |leaf spring, that is arch
shaped, and sidet Wamasamgmardhcg o tresinventian 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



6 a set wwdth. The intermediate part of the spacer 34 rests directly or
indirectly against the head of the bolt 27. The opposite ends of the
spacer 34wpasiedgai nst the block joint 21 walls and eachPpremdToanoass i n 35
facing outwards and preferably not as wide as the rest of the spacer. Wen
t he suspension pins 30 are 5 retracted in their respective housings they
pass between the side walls 28 of elenent 20. In this way the bl ock joint

21 can be c : i i ' 3 20
nti 1 the prneoagidf, THE RRimedii adt'6r thespRtor 3F rERERAR Y o|RABRIY
joint 21 will tn. thi enai n ed an attached to el nt _20. eyen
Lhoul o he. AoRITRS U Red8 %t B Ball2 o 288 Spebafle eRbh BTN shdodd BT 50
second conductor elenent 20' to the block joint itself. Wen the fixing
bolt 27 is Itaeblockiait21ayalls andgaehk enddniasfimdp faeing citwardseand pesfarably
projecting fromthe wall 26 of the block joint it is resting against - Fig.
11. In thisnohyas wideras tke mesihef dhecspadarn§Vhenl thensglispemisionl pinssi30i ang ng
of the second. elenent 20" 'to be coupled as a continuing part of the first

el ement 20 Itratte@afthepuBssctive hd\wsiRgStey pass belweerritls side s B of

Afterwards, the fixing bolt 27 is tightened to reach the torque required
and cont act t 2 '
bl ock j oi nt eﬁ’&ﬁfyﬁ?'i '@ﬁ‘bﬁfﬁvﬁg t@%rbfd‘g‘gﬁgg%f an B8 ‘f@?ﬁ‘f twgg)a 3%'%22?%‘&'% e
spacer 34 is _conpressed and fl aitened,.agai nst, t he. | 26 pf the bl gck
Point 21 as eofon i recpetive Plenienis 200 Retl the "Binse 3 #8S Fruig’ B
side walls of the joined elements 20, 20" without interfering any nore
with the | acogespondisgdwles 29w heblackdaint 24, williin dhis way gmaif engaged andt em
Fi xing as described above is reversible, sinply by |oosening the bolt and
causi ng t he aftacked to ekementt20sevarsshauld dpafixing bdie27Z bepomenbeseibecausavef e
engaged, and is repeatable in the sanme way every tine it is needed. WO
03/ 0697437 PEHé td@mirdOsetsecond conductor element 20’ to the block joint 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 !ongitudinal 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.



"FI XI NG DEVI CE FOR CONTI GUOUS ELEMENTS OF ELECTRI CAL CONDUCTORS" CLAIMS 5
1. Afixing device for the conductor elenents (20) of prefabricated

el ectri caWwodao6%47 wher e every conductor el enent conpri ses PaTHOWEI0NE Or
profile (22) with two opposite side wélls (28) form ng an opening, bar
conductors (23) insulated fromeach other, placed in the housing through
sai d opening, a covering or cover (24) closing the opening of said housing,

10 and where tnai6 by e BRANBONTREGORY ERERA P8O EalTRROAECt ed to

the bars of the ‘contiguous elene means of a Dbl ock

joint (21) conprising a nunber of .. nsul ated from each ot her,
pl aced as a pack between the two é?aa@%fé 6), crossed. by a bl ocking

bolt (27) and designed to be inserted anong the bars of said contiguous
el ements (20, 15 21'), characterised by the fact that it includes one, two
or nore suspension pins (30), on each side wall of the block joint (21)
designed to engage the correspondi ngChdAéM 829) formed in the opposite
sides of the housing or profile of a conductor elenent, and a flexible

spacer (§4) wor kinoa i fiing CTUWEE o0 the ddhduforPbReemts (20)t of prefaplitated
crosses the block joint, said- 20 flexible spacer being | 6cated between the
" . £ : I ‘ it thei
appr oacn whenelRrEE sisid e evkR) RAGFORE HoRknt SMilicss. 3 halfhihg '
di t | qi wher ei h ' ' 30). ks in.
coni unct on_ wpHiIa2) SVb 88 SRPBRTS: SF AT JePhdorhing BR BPRBIRG: AT 25
(32) provided in the respective side wall (26) of the block joint (21) and
WO 03/ 069747 mnductws/(ﬁﬁensulet%tr@m sacheethen plaeed daithg eising dhrqugbm

said side wall to a retracted
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 27’), 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



position in said housing (32), the protruding position usually being caused
and mai ntained by the thrust spring (31) and limted by a stop (33)

att ached woeswbig4pi n, the retracted position being achi evedThyozpmesisi ng t he
pin. 5 3. Fixing device according to 8lainms | and 2, wherein the holes (29)
in each side wall of the conductor elenment (20) and in the sane way the
suspension pins (30) of each side wall of the block joint (21) are

pensi of each side vall . .
wher ein the sSgyEh etiBega ot PRAIBEERENCROR Sulthlde Gl & £ 18HeRd i e

engage sal es rom t

t owards the outsjde.of t Qppo, i de |Ls (28). of the conductor

el enent (20) Wﬁéﬁpq I'fé?a!ir EOPWP‘Bh@%i'p PW@?‘W&’%&QF%‘PH*%@%@'% cﬁ%@ef’hrust
spring (31). 5. Fixing device according to claim1 and any one of clains
2-4, wher ei rarchmaintaingdoby the thrust spiing (31)rand.Waited Hiv & stfanf33HAttashedt hat
arched, 15 facing upwards in the plane of the side walls (28) of the two
conti guous coodhetpin, theeetracted ([GitRD heingdchievet byprebsingdhppissed from a
protruding raised position fromthe side wall (26) of the block joint (21)

when thes fixing 3b®iking2evideSatddibingnedclaimat tarh2! Waekdinakeiriled (Zoytia t he

conductor bar. 6. Fixing device according to claim5, wherein said flexible

hdi recty gL eRyeloeh WELadRel Bt (P0Y AePIF o’ Sxhalnd, the

indirectly agains : ) two opposite ends
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spacer part. 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.



