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1 . —  Busbar joint. ——— Thi s—-aventi-on relates—
to inprovenents in or relating to busbars and is nore particularly
concerned with the manner in which | engths of busbar conductors are
connected ‘woogdtder in end-to-end rel ationship. PCT/GBI6/00603
desi gns of busbar are in operation and thesey may consi st of trunking
havi ng an extruded al um nium al | oy channel shaped housing defining a
base and sidewalls and an 10 interl odBushgrt doinbver strip nade of Noryl
(i nsul ating material). One such form of busbar is in use by the

Appl i cant Conpany, andThasr invention relatkas dhos impgovementsaim|er ofelating
al um ni um or copper extend side by side within t he housing._ In order

to join the el on§® PEIPRERL HPE 435 POTE RATHIGUIAT IR FPPGRINSG); Kithadhe
ilised i St.i f I I duct | at
mounted on a cenPPAPREGRR WAL ARRGNR: fs PURPERPARCTRESS Hn ledinared
pl ates aroundst hghalher TR Fﬁga&o-pé{i’%efaﬂﬁm h g,i_vi ded into pairs with
e

pl ates of insulation material belng 0 provi i n between each pair of
nmetal plates. Adjacent ends of each pair of netal plates forma sl ot
for reception of an associ ated one of the el ongate conductors on one

busbar | ength. The opNesinyscddsighscathbusbar pare i operatiax aridittlese
form an opposing slot for receiving an

may consist of trunking having an extruded aluminium alloy
channel shaped housing defining a base and sidewalls and an

10 interlocking top cover strip made of Noryl (insulating
material). One such form of busbar is in use by the
Applicant Company, and four elongate conductors, for
example of aluminium or copper extend side by side within

the housing. In order to join the elongate conductors

15 together joints known as "joint packs" are utilised
consisting of a number of flat metal conductor 'plates
mounted on a central beolt with spring means extending in
between the plates around the bolt. The metal plates are
divided into pairs with plates of insulation material being

20 provided in between each pair of metal plates. Adjacent
ends of each pair of metal plates form a slot for reception

of an associated one of the elongate conductors on one
busbar length. The opposing ends of each said pair of
metal plates form an opposing slot for receiving an

25 associated elongate conductor of a second length of busbar
having elongate conductors to be joined in end-to-end
relationship with the conductors of the first busbar
length. Thus, each conductor ©of the first length can be

Jjoined in end-to-end relationship with an associated



25 associ ated el ongate conductor of a second | ength of busbar havi ng
el ongate conductors to be joined.in end-to-end—_ relationship-wi-th the

conductors of the first busbar | ength. Thus, each conductor of the
first length can be joined in end-to-end relatiOnship with an
associ ated wWo09620760\096/ 29769 PCT/GB96/00601

PCT/ GB96/ 00601 conductor of the

2 o
second |ength. Ong eEuitu %0%089”%L8r§e {. &tn.' eBg%Eass% cggéﬁég%ﬂé‘ﬁéc’{ one

been aligned in -10-end ors
of a second | engifungen Ofof’USBﬁEb&’rth'Hhv@‘e i b914RAabY suf1e & Ao-end
plates and 5 pushed firmy into the slots, the central bolt can

ti ghtened pul | i nreldtiocnshipt siithl asssciaged hesndlhory dfhea seccaid)tmngth

firmy on their respective conductors. The ends of t he conductors
t hensel ves nmay newdl hushar splttyle'd uparalcrta)rﬁomedorbar &he metal) phates tandoe
received in the slots of the j oi nt. pack There tend to be

di sadvant ages 3 nR#shed j fi Fﬂ:bynﬁ?ﬁ@r the slogse Sthe cGﬁ§FFB€:t iR tof capcpe

j oi nt packs. I t n_Qf Kk S

ool y ohe type &%@%ﬂf@ Puﬁ*ﬁ F33, P it plaBe BrBbePas ‘glhadnd tre

busbar s or r £G4y &1 SPispiciivel'coniidtonk.) Olrte RIS of

Secondly, the net pl at es thenBe ves may be prone to sone defornmati on

particularly at t#e duidudtors ¢héns8€lvés may need to be splayed apart from
one another in order to be received in the slots of the

10 joint pack.

There fend tb be disadvantages involved in the manner
of use and construction of such joint packs. Firstly,
usually, the design of a joint pack will suit only one type

15 of busbar or narrow rating range of busbars, other busbars
or ranges requiring different sizes or types of joint pack.
Secondly, the metal plates themselves may be prone to some
deformation particularly at the ends which define the
receiving slots for the conductors so that the slots may

20 not always be of constant width (more particularly at the
opening of the slot which may be narrowed) when the joint
pack is ready for asseﬁbling to lengths of busbar. This may
possibly lead to fouling of the plates or difficulty in
introducing the elongate conductor into the slots. Also, it

25 is possible that the conductors may be pushed too far in
the slots engaging the bolt or spring means perhaps causing
fouling of the conductors or other disadvantageous effects.
Additionally, in known designs, there is no indication

given by the joint pack as to when the correct torque has



receiving slots for the conductors so that the slots may 20 not al ways be
of constant width (nore_particularly at the ___ openi ngof the s|lot whi-ch—
may be narrowed) when the joint pack is ready for assenbling to | engths
of busbar. This may -possibly lead to fouling of the plates or
difficulty isoognetedt roduci ng the el ongate conductor into tRCRGRIGHIGON| so,
it 25 is possible that the conductors may bg pushed too far in t he
~slots engaging the bolt or spring neans perhaps causing fouling of the
i conductors or ot beendreachedtfme ightieindngs the bolfdant theajeint ipadkown
 designs, there is no indication given by the joint pack as to when the
- correct torque has WD 96/ 29769
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‘tightening the bolt on*FniSj8pnPPyeck of the present t’l')'?‘g eaél&gb}%ctg'%fleﬁ%

. present inventio e eviat Eafbrehdt e
af orement i oned, g:rl'igtvﬁéFL %E-.Fe p?f)blu?r#s? ggsg:(ﬁt %gé W th ﬂi‘}éo‘?'nt orpaoctl?se"r'
or in joinisg probi&m8NJakSosLAERITt QFiXH 00goiat | packg"t ceendin joining
rel ationship. According to the present invention there is

provi ded a jelbongater conductors ccpgdther: iongade tosandcrelstionship st
10 length of busbar to elongate conductors of a second | ength of

busbar, said el ongate conductors being joined together i n end-to-end

relationship, said joint hayi i
P J AE:cogX:lqu Egl %:lS\eOLresent invention there is provided

~a joint for joining together elongate conductors of a first
10 1length of busbar to elongate conductors of a second length
of busbar, said elongate conductors being joined together
in end-to-end relationship, said joiﬁt having pairs of
conductor plates defining slots for receiving the elongate
conductors, and insulation plates between said pairs, the
15 arrangement being such that the ends of the conductor
plates are spring-loaded or urged against associated ones
of the insulation plates to thereby alleviate narrowing of

the slots.

20 Preferably, the conductor plates of each pair are
compressed together to spring the ends of the plates of the
pair apart from one another. The central regions of each
conductor plate may have a channel or recess, preferably
with the conductor plates of each pair overlying one

25 another such that the channels or recesses extend in
opposed directions .with the bottoms of the channels or
recesses being adjacent one another (in order to define
central gaps in between the conductor plates and the

insulation plates). Providing recesses or channels in the



conductor plates defining slots for receiving the el ongate conductors,
and—i nsulation_plates between said pairs, the . 15 arrangenent bei ng such
that the ends of the conductor pl ates are spring-|oaded or urged

agai nst associ ated ones of the insulation plates to thereby alleviate

narrowi ng of woos¥e® sl ots. 20 Preferably, the condeaIGRsPI6AL es
of each pair are conpressed together to gpring the ends of the plates
of the pair apart from one another. The central regions of each

conductor plate naynfar€ol plhaees! iar 4Hecwfanndreliy abdYantagedds Nside it
conductor plates of each pair overlying one 25 another such that the

channel s or recealewsxiermbttiom or basmotedbdi prowided ficrh déduh bsiatonso
~of the channel s or recesses being adjacent one another (in order to

defi ne cent r 8PugdPs i FegeivRen BRe cAITRARLANCD| at@dPngaYe; he conductor.

pas ALl on plates)  Teounai 1y, M85 5a0s Chay siimsidete. Bushes that Provide

4 conduct 0g plgigs %@fﬁ@hi%&ﬁ%?ﬂ’%t&%@%ﬁ :eg.%e cdentral 2bh2YRs?

bott.om or base to be p receive n
associ ated el onget @he POAEEE!SF -each pAdd kbgathéy. the gaps may

accommodat e bushes that provide 5 said spring-1loading which nay conpress
the central regions of the plates of each pair together.

Said bushes may each be comprised of two interfitting

bush components. Each bush component may have an external

10 flange and a tubular portion which in use surrounds a

central bolt of the joint (or insulation sleeve surrounding

the bolt) and the tubular portion of one of the components

may fit 4inside a tubular portion of the other bush

component engaging an internal flange thereof to set a gap

15 between the flanges of the bush, which gap may be slightly

less than the combined thickness of the conductor plates of

one pair in order to compress the plates together in

central regions thereof.

20 The joint may be provided with a double-headed torque
bolt.

One embodiment ©of the present invention comprises a

joint having at least four pairs of generally rectangular

25 conductor plates, mounted on a central bolt preferably
surrounded by an insulation sleeve, said pairs of plates
being separated from one another by insulation plates, and
each plate of each pair of conductor plates being provided

with a (central) channel or recess for reception of an



Sai d bushes may each be conprised of two interfitting bush conponents.
Each—bushcomponent nay-have-an exte il 10 and—a—tubul-ar portion——
which in use surrounds a central ~~nhhg~ or insulation

sl eeve surroundi ng the bolt) and fj of one of the
conponents woow9redit inside a tubul
conponent engagi ng an internal flange thereofst() S=8 -=p 15 between the
.flanges of the bush, which gap may be slightly | ess than the conbined
t hi ckness of the assodiatted Flange of a double ffianged spdel-faorm dogslessthdie
plates together in central ons thereof. 20 The joint may
be provided wt hmsdbmenneadwbugeqmortion Ipsigsing through aligped holes

Four paiTs of goR A RLASE uf chhe BRLE, o0 the ek chebyehy, Bl ohariges
central bolt pref %c%l}.@ingr bottohl %%Q-@?.Qngyo?”thas%ﬂﬁh& s SLECYE e%é'éé’ pél{dés

of plates. béing sép m one anot her by 1 nsulation pla
each plate of geagh fijes OhctRRGUCES' dimBrResPCthd NExpninieed or'M bécdssed
(central) channel or Trecess for reception of an WO 96/ 29769
PCT/ GB96/ 00601 portions of said plates of the pair togetheraand tbaspeing
a doubl e flanged spool -form bush, the

the ends of said plates thereapart, each flange being in

contact with an associated one of the insulation plates.

10 Further according to the bresent invention there is
provided a joint for joining tdgether elongate conductors
of a first length of busbar to elongate conductors of a
second length of busbhar, said joint having one or more of
the following features:

15 (a) metal conductor plates which are recessed or
channelled, preferably in central regions thereof,
said plates preferably being divided into pairs in
which the depth of the channels or the recesses
oppose one another so that bottoms or bases of the

20 cﬁannels lie adjacent one another:;

(b) metal conductor plates being shaped to provide slots
and a bottom or base to each slot:

(c) metal condﬁctor plates being provided with recesses
or channels receiving spring means preferably in the

25 form of bushes preferably comprising two interfitting
bush components defining a gap slightly less than the
thickness of two adjoining plates in order to
compress two adjoining plates together in central

regions thereof and thereby spring apart £flat
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bush having a tubul ar portion passing through aligned hol es of the

pl at es—of the pair—and the-gap-between the flanges . recei ving bottom
portions of the channels or recesses, r“?-@_~_;1:eswact|ng to conpress the

pai r together

. ch PCHFB¥AINg | n
contact with an associ ated one of the ins 10

Further according to the present invention there S provi ded a joi nt
for joining together ePOFFAPBScBRA(RE ARG portigns,ofi Pgﬂa‘l:%‘@tﬂ'ﬂ-%‘fe%usbar

to el ongate conducjors of, a nd | en 5 ; f busbar, said joint having

one or nore of Lk&) t h@ POMPS R 3‘@%‘&5&%%“ % (a) rret al conduct or

pl ates which (ﬁe ) I G SGiftral’ bolt arrangeﬁh‘%'&"q nP "&fef n?éﬁag C?t s
er ng di vi de

central regions t eof , sal d plfates preferably bei

into pairs in of Wheh Joifitdgidk cardded CBaONGESe Olcondacteess sath
oppose one another so that bottons or bases of the 20 channels lie
adj acent one aRother; only pop ometwd turniticiforthel bedt:bei ng shaped to

provi de slots and a bottom or base to each slot; (c) neta

conduct or pl ates ©®) ng‘%ﬂmﬂ o} Qsec%%‘ggg or “’-?ed 5-8]?:0%}%?% with
recei ving spring neans orm of bushes

preferably conprising t%%? cﬁf&?Pl???“ tion plates'bush conmponents defining
a gap slightly | e&5) t halyddi_tor E’voat%ﬁm Pk pI 2 es Yeha j Oiﬁll %ﬁ.@tqﬁ,

in order to conpress t oget I n central
regions thereof and theiihiesFiangeapadlc flspool bushes compressing the

channel | ed or recessed portions of

10 conductor plates together.

Further according to the present invention there is
provided a kit of parts comprising a plurality of busbar
1eng;hs and at least one busbar joint in accordance with

15 either of the preceding statements of invention and still
further aﬁcording to the present invention there is
provided a busbar assembly comprising at least twb busbar
conductor lengths assembled together in end-to-end
relationship with a joint in accordance with any one of the

20 preceding statements of invention joining together the
conductors of each busbar conductor length in end-to-end

relationship.

Further according to the present invention there is

25 provided a method of assembling together the conductors of
two busbar lengths in end-to-end relationship using a joint

in accordance with any of the preceding statements of

invention.

This Sheet Has Been Replaced
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portions and/or end poriiaons of adjacent plates,— (d—a—doubl e- headed—

t orque bolt; (e) a central bolt arranged to tighten the netal plates
of the joint pack around el ongate conductors with 5 only one or two
turns of theyipbdmerees (f) conductor plates sprung or urgedPCTERI6OBIM act
W th associ ated insulation plates; 7 (g) conductor plates
connected together in pairs by doubl e-fl anged or spoo
~bushes conmpressing tggrtiér advantagdoasorapparatast ayel hmethod features
Further according to the present invention there is provided a kit of

parts conprisi ngwalpl ubel | epperebtisbfirom thengfellewingt deseripiHor,yaRs
joint in accordance with 15 either of the preceding statenents of

i nvention and st BXBWingstrther according to the present invention there is
provi ded a busbar assenbly conprising at |east two busbar conduct or

| engths assenbled together in end-to-end relationship with a joint
in accordancegn th any,qR h! Enow? AT ipadishah8YEdhE1Gde | & Vi or
joining together the conductors of “each busbar conductor length in
end-to-end r gp¥lingnwllafs around the central bolt such spring or spring

means only acts to hold the assembly together and does not
act to bias or spring load the conductor plates (and in
particular the ends of said plates) into contact with
10 adjacent insulation plates. Rather the spring or spring
means may have the converse effect of spacing the conductor

plates slightly from the adjacent insulation plates.

An embodiment of a joint in the form of a joint pack

15 for a busbar and method of joining busbar elongate
conductors together will now be described by way of example
only, with reference +to the accompanying simplified

drawings in which:

20 FIGURE 1 shows a front view of a joint pack in accordance

with the present invention;

FIGURE 2 shows a view of the joint pack looking in

direction of arrow A of FIGURE 1;
25

FIGURE 3 shows a view similar to FIGURE 1, being a central

sectional view taken on the line III-III of FIGURE 2;

FIGURE 4 shows a front view with hidden detail of a length



Further according to the present invention there is 25 provided a nethod
of assenbling together the_conductors of two..busbar lengths in
end-to-end rel ationship using a joint i n accordance with any of the
precedi ng statenments of i nventi on. W96/ 29769
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advant ageous apparatus and net hod features g8 Wwll be apparent fromthe
foll owi ng description and dr awi ngs. 5 Al t hough, known "j oi nt
packs" may incl udefabsgbangcut-away eprshay nurs conduetorhdeogthsaengaging
such spring or spring neans only acts to hold the assenbly together
and does not thet JednBiRACKY spring | oad the conductor plates (and in
particular the ends of said plates) into contact with 10 adjacent

i nsul ation plates. Rather the spring or spring means may have the

converse ef fect Ofsgiei 80shies CRIEEMna1 vidl Utndl bIbLY L1OEYE Eaken

adj acent |nsulat|on pl at es a jolnt
formof a joints paakiling d¢ov &f igure a3d net hod of | oi ni ng busbar el ongate

conductors together will now be described by way of exanple only, with
reference to the acconpanying sinplified
FIGURE 6 shows orthographic and isometric views of a bush

component of the joint pack, and

10 FIGURE 7 shows orthographic views and isometric views of a
bush component which mates with the bush component shown in

FIGURE 6.

_ FIGURES 1 and 2 of the drawings show front and side
15 elevational views of a joint pack 1 which is used for
Joining elongate conductors L1,L2,L3,N of a busbar
conductor length 2 (see FIGURE 4) in end-to-end
relationship with assoéiated elongate conductors (not

shown) of an aligned busbar length (not shown).

20 |

‘The general form of the joint pack 1, having a series
of phase fishplates or metal conductor plates
3,4,5,6,7,8,9,10, pairs of which are spaced apart by phase
insulator sheets or plates 10a,11,12,13,14, is already
25 known and so this description will be concerned mainly with

the differences in the joint pack over known arrangements.

The general assembly of metal conductor plates 3 to

10 with insulation plates 10a to 14 mounted on a central



drawi ngs i n which: 20 FIGURE 1 shows a front view of a joint pack in

accardance with the present invention;, ——— FlI GURE2-shows a viewof—
the joint pack |ooking in direction of arrow A of FIGURE 1; 25

FIGURE 3 shows a view simlar to FIGJRE 1, being a central sectional

vi ew t aken omygdemetdsne |11-111 of FI GURE 2: FI GURE 4 mWont
view wi th hidden detail of a length gWO 96/ 29769

PCT/ GB96/ 00601 8 of busbar cut-away to

- show four conducbent! engt hes engridinOper §6¢ | OHoWwepetk; the kidwrlRmetal
shows a sectional view of the busbar itself taken 5 on line V-V of FlIGURE

4 FI GUREcéndhcteromlatmsapare gedersdiet flatyi and ¢fimilarshto the

conponent of the joint pack, and 10 FI GURE 7 shows, ortho hic views
and i sometric vi dRSudption platesnlOarfRnkdt FASH BAIL O ?Fﬁhé’mt”

~component shown 14 v os 3,4; 5,6; 7.8; 9,10 is provided with a central
5 collar or spool bush 16,17,18,19 made up from two
interengaging or interlocking bush. components a,b as shown
more particularly in FIGURE 3 and FIGURES 6 and 7. The
combination of the bushes 16 to 19 mounted on the central
bolt 15 in association with the recessed or channelled
10 configuration of the metal conductor plates 3 to 10 spring-
load each pair of plates 3,4; 5,6; 7,8; 9,10 in such a
manner that the ends of the plates firmly engage associated
insulation plates 10a to 14 thereby advantageously
maintaining the correct slot widths w for the slots S
15 defined by respective pairs_ of conductor plates 3,4; 5,6;
7.8: 9,10. Indeed, the flat lengths of the plates 3,4:
5,6; 7,8; 9,10 are firmly urged into contact with adjacent
insulation plates 10a to 14 rather than being held
relatively loosely as in prior art arrangements.
20
A further difference in the joint pack 1 and prior
art joint packs resides in the provision of the bolt 15
which is a double-headed torque bolt (unlike prior art
arrangements) such that the outer head 15a can be tightened
25 up to the particular required torque at which point the
shaft 15b breaks:; the head 15a breaks off leaving the
inner end 15¢ securing the joint pack onto elongate
conductors of two busbar lengths in end-to-end relationship

under the correct levels of pressure and stress in a manner



FI GURE 6.

FIGURES 1 and 2 of the drawi ngs show front and side

15 el evational views_of a jolnt—pack .l which.dis—used for j oi ni ng
el ongate conductors L1,L2,L3,N of a busbar conductor length 2

(see FIGURE 4)

in end-to-end rel ati onship with associ ated el ongate

conduct ors (nawo9srz9769shown) of an aligned busbar |ength (not REAERSN060D0
The general formof the joint pack 1, having 10 series of phase

fishpl ates or

nmet al conduct or pl at es 3,4,5,6,7,8,9,10, pairs

of which are spacwhbighpashowld pbasself-evident.at dit discbedieveg| yhat this is

10a, 11, 12, 13, 14,

concerned mai nly @pthimpor

arrangenents.

to 10 with
W06/ 29769
9 = bolt 15

I S aIreadg? 25 known and so this description wll_ be

e o‘r“fﬂr&”fﬂ'éé§ ing‘l'?ﬁeffl’éﬁ ntPEFEYHOUSy eekhedn of
3
ASEPAPTS oF1 @ CIOTDR PRSEs URATH b BIPHLoAY Hedd Lide

could be tightened using a toZqUe RAUAPO0l Utilising the
s known per ~ se. However, the known net al conduct or

pl ates are gengr albiibiédhesdéld Stotgié boltheeducesninbebl Datidmt €5md O8ihce
14. Each pair of metal conductor plates 3,4; 5,6; 7,8; 9,10 is provided

with a centra

10

15

20

25

the tightening required may only be one or two turns of the
bolt 15 unlike in prior art arrangements where a

considerable number of turns might be necessary.

The joint pack 1 comprises outer joint side packer
plate 20 which is parallel to outer joint side packer plate
21, washers 22 and 23 are provided on either side of plates
20 and 21 adjacent nut 24 and the inner bolt head 15c
respectively in a manner which should be evident £rom
FIGURE 1. A thicker phase insulator plate 25 is provided
in between insulation plate 14 and the joint side packer
plate 21. An insulator sleeve or tube 26 (see FIGURE 3) is
provided on the bolt 15.

FIGURE 4 shows a cut-away end of a busbar 2 which is
a 2,500 amp busbar including an H-shaped section of
aluminium <trunking 2a carrying front and rear sets of

busbar conductor 1lengths L1,1L2,L3 and N in back-to-back

" relationship in a manner which should be generally self-

explanatory. Reference is made to Patent Application No.
2189070B of the Applicant which shows a busbar having
elongate conductors provided in back-to-back relationship.
The ringed detail X in FIGURE 4 shows the joint pack 1

corresponding to the view shown in FIGURE 1. It is to be



5 collar or spool bush 16,17,18,19 nmade up fromtwo I nt er engagi ng or

I nterlocking bush conpanents a, b as shown —pre particularly in FHSORE—
3 and FIGURES 6 and 7. The conbi nati on of the bushes 16 to 19 nounted
on the central bolt 15 in association wi-th the recessed or channell ed
10 confi gur g egmende t he netal conductor plates 3 to 10 spriPEgHGBI606M 0ad
each pair of plates 3,4; 5,6; 7,8, 9,10 in surh a manner that the ends
of the plates firmy engage associ at ed i nsul ation plates 10a to 14

t her eby advant agnotedy that ntheit amdsg afhe ther r busberot condustoxny fisngtihs
slots S 15 defined by respective pairs of conductor plates 3,4; 5,6;

7,8, 9,10. | ndeéé,l-?h€3f¥%$ N c3%R (AP ived, 8n9rs d& ofder to besreceived in

9,10 are firmy urged into . contagt wt di acen i nsul gti.o | gt es a
to 14 rat her tKaﬁ{‘geirrﬁjpﬁEItg"e s(i"r:“gl a‘{] ig%*?e‘fo Niarta t&? &w r8° of’
arrangement s. 2 r r. dief kerencg. i t j«Q N a

J Q’°ﬁ‘f’“8§8ﬁs ?]éél:éd%stﬁq' S,E, D rb'll’tt?hjél'wbofit p@gﬁn& L

prior art | Ol I'n 't he " provi sion of

which is a dougl?maeggggl%oagg@rxsga,(unIike prior art arrangenents)
such-that the outer head 15a can be tightened 25 wup to the particular
required torque at which point the shaft 15b breaks; t he head 15a
breaks off |eaving the I nner end 15c securing the joint pack onto

el ongat e conduct oRs &howno iy FFEURE: gt (RATTH ofhB t BTeRirg | gengectiqn

under the CorrEth:olvee\é'e'jS %Lsprgéses# recu%ggwgy etsos Irgvgafa q:rl]zeer Joint pack 1.
Slots 27,28 defined between packer plate 20 and plate 10a

10 and between packer plate 21 and plate 25, respectively,

receive side plates 29,30 of a trunking joint.

FIGURES 6 and 7 show the bush components a,b that
'cooperate with one another to form the bushes 16,17,18 and
15 19.

FIGURE 6 shows bush component a having an upper
annular flange a; and a tubular portion aj; which in use
with bush component b (see FIGURES 3 and 7) slidably

20 interfits into the tubular portion b, of bush component b
{(with bottom annular edge aj engaging inner annular rim b,
and upper annular edge b, engaging outer annular rim ay).
The depths of the tubular portions a; and b, are similar so
that they fit together to define an annular gap which

25 receives annular portions for example 5',6':;7',8' (see
FIGURE 3) of associated pairs of conductor plates 3,4:; 5,6;
7,8;: 9,10 in a tight-fitting stressed relationship. Thus,
the annular zreceiving gap defined in each collar

16,17,18,19 is slightly less than the combined thickness of
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10 ___which shauld be self-evident It is believed that this is —. an

i mportant inprovenent over the previous nethod of assenbly of a joint
pack using a single bolt head that" could be tightened using a torque
wrench. Uil sownd® 5 doubl e-headed torque bolt reduces i BPETABIGR06GIN
time since the tightening required may gnly be one or two turns of the
‘bolt 15 wunlike in prior art arrangements where a consi der abl e
‘nunber of turns naghassecizted pair of chhductor Platpeei B 4pabk6i To8prHsEs
outer joint side packer plate 20 which is parallel to outer joint side
packer plate 801, thathahe 2gentTadl xeglonsypdedsaidcinaias siofe phates
pl at es 20 and 21 adjacent. nut 24 d the.inner, bolt head_15c
‘respectively in asﬁﬁﬁ?i'é‘?‘j’ cﬂ‘%#ﬁ}l% 1‘% ‘E\;Bdé?ﬁ yder, aps axipd, gempresgion
t hi cker phase ins r pl 25 | r QY| ' t Lpsul ati

pl ate 14 and the ?é?%%’sidgsggckg?iaa 8‘%§§g85539 gﬁrgﬁsﬁ?§¥o%gglg§végg%ng

tube 26 (see fg GUgEcR) palr of giau¢£led_,af;1 t9)&:007 18:159,10 Wart f£rda GRE
4 shows a cut-away end of a busbar 2 which is a 2,500 anmp busbar

i ncl udi ng an H shanetheecandnmiing to henuniguettapéxrimy 2 channeldihgoof
and rear sets of busbar conductor lengths L1,L2,L3 and N in

back-t o- back eachapadns it platesdihcthedr ceentoal dregliors ctavapds cohe

25 explanatory. Reference is nade to Patent i cation . 2189070B
of the Applicant RRPEREE GHRALLNG, IRR*T Fﬁgpeéggéal shapeg«aitches or gaps

in between the insulation plates 10a to 14 and associated

10 conductor plates 3 to 10) the straight or flat portions of
the conductor plates 3 to 10 will rest very firmly in
contact with their adjacent insulation plates-10a to 14,
thereby reliably maintaining the slot widths w at an
accurate width ready for assembly onto associated conductor

15 1lengths L1,L2,L3,N of a busbar. In practice, the depth ag
of flange a; is slightly greater than the channel or joggle
depth of the associated conductor plate 3,5,7,9 so that the
flange is compressed in between the bottom of the
associated channel and associated insulation plate

20 10a,11,12,13. Similarly, depth bg is 'slightly greater than
the channel or joggle depth of the associated conductor
plate 4,6,8,10 so that the flange b; is compressed in
between the bottom of the associated channel and associated
insulation plate 11,12,13,14. Thus the conductor plate

25 pairs (3,4;5,6:7,8:9,10) are held firmly together py the

compressed flanges a,;,b; taking up any slack.

Additionally, it is believed that the narrowing of

the pairs of metal plates (3,4 to 9,10) in their central



el ongate conductors provided in back-to-back rel ationship. The ringed
detail X in FIGIRF 4 shows the joint_pack 1 ______corresponding-to theview—
shown in FIGURE 1. It is to be WD 96/ 29769

PCT/ GB96/ 00601 11 noted that the ends of
t he busbar coggeghregs | engt hs L1,L2,L3 and N are spl ayed BROWGBIG86Qr der
to be received in the respective slots S;gormed by the associated pairs
of conductor plates 3,4; 5,6; 7,8; 9,10 in a manner as 5 previously
descri bed. regions 4 ss HaVantagebGsREnd itRalE SinGet tapéieq pertisis op
cover j has been cut-away to reveal the joint pack 1. Slots 27,28

- defi ned between peft kesachp| eespetttiaed paiat cofl (plates adefing v dropark cor phase

~ 21 and plate 25, respectively, - recei ve side plates 29,30 of a trunking

joint. to machrEsletar® ZofhokheheCendvcERNH o RFRVentipg: haligned

cooperate with one other tq,formthe bushes 16, 17..18 d 15 _19.

FI QURE 6 shows b@%ﬁ&'ﬁengigaﬂgﬂ‘ﬁﬂgﬁﬂu%&e reﬂgagi“gn%&eaf:eﬁiﬁﬁgebﬁfsﬁﬁ

and a tubul ar (”54$¥¥€§5&M359Q“53 Hge wi th bush conmponent b (see
Sli"dabl'y |

FI GURES 3 and

Thus, it 1is believed that the arrangement as
aforedescribed offers many advantages over prior art joint
packs.

10

Although the present invention has been described in
relation to a four slof joint for busbars each-having four
conductor lengths engaging in the slots, the present
invention may provide a similar joint having five slots at

15 each side for busbars having housings carrying f£five
conductors or other numbers of slots may be provided to

suit the particular busbar concerned.

In some cases, the bolt 15 may reguire loosening

20 prior to assembly of the joint pack 1 onto elongate
conductors Ll, L2, L3, N, in which case the conductor
plates 3 to 10 may lose contact with their associated
insulation plates 10a - 14. Even so the flanges a;, b; of
the bush will slightly expand to take up the slack so that

25 the conductor plates pairs 3 to 10 will still be held
tightly in the joint. It is an advantage of embodiments of
the present invention that any loosening of the bolt will

be much less than required with known joint packs in which

the conductor plates are held much more loosely.



20 interf its into the tubular portion b2 of bush conponent b (with
bott om annul ar edge a3 engaging inner annulac_rimbf[err] and upper
annul ar edge b4 engagi ng outer- annular rimalerr]). The depths of the
tubul ar portions a2 and b2 are similar so that they fit together to
define an annwgwergm® Whi ch 25 receives annul ar portions PCFIGBISGHI c
‘5',6';7 ,8 (see FI GURE 3) of associ atgqg pairs of conductor plates
:3,4; b5, 6; 7,8; 9,10 in a tight-fitting stressed rel ationship. Thus,

t he annul ar receivi ng grigexeforesd stikhclfurthear accordifmgl 7t48, ke | present
slightly I ess than the conbi ned thickness of W06/ 29769

PCT/ GB96/ 00601 invention there is provided a ifoint fom joininat Sagpther

of conductor plates 3,4; 5,6;_ 7,8; so, t hat t cent ral rggi ons_ of
n

9,10
said pairs of plagéengate %‘Eﬂ*ﬁﬁ‘ﬂﬁ%&% RcTHEPE dengsh of, bushas, to eliepgpte

conpr essi on al X| h.O o] L t '

5 ga'ach pair of p{=§§§§=§°ﬁ §§6§7|8§L=°§8T9{ agarht n?éronh%%r?\gk' .ﬁi%ogﬁélsé%%%

(owi ng to the gini gypakeLsts Ny Beiffanngdingd Of togetn@ICh ppar ObnBlebeénd N
their central regions towards one anot her creating central trapezoidal

shaped ditches or rgagtionship,m seidejpointichaving apairs pofit esndlieton plaves
associated 10 <conductor plates 3 to 10) the straight or flat portions of
t he conductor pl adefiging 18lers| fomt xegeiving)| \then elongede: aconductors

thel 1 adjacent Tneul atl on bl ales, ekl A0clfor sne S0B S2d Dol Yotative
to the other plate of the pair), and insulation plates

10 between said pairs, the arrangement being such that the

ends of the conductor plates are spring-loaded or urged

apart from one another (against associated ones of the

insulation plates at _least in use of the joint) to provide

a set slot opening width, the joint preferably being

15 provided with means to retain the conductor plates and

insulation élates together under a variable lcading force

and the slot opening width remaining substantially

unchanged over different values of the loading force.

20 Where the slot opening width remaing the same under a
variable loading force, the distance between the insulation
plates may vary but the slot opening may remain unchanged
until the ends of the conductor plates contact their
associated insulation plates, when any further loading

25 force may slightly déform ends of the plates compressing
them together to firmly clamp onto associated conductor

plates.

The conductor plates cf each pair may be compressed



accurate width ready for assenbly onto associated conductor 15 |engths

L1,12, L3, N of a busbar. _1n practice—_the depth-a5 —of flange a[ err}—5—
slightly greater than the channel or joggle dept h of the associ ated
conductor plate 3,5,7,9 so that the flange is conpressed in between

- the bottom o{ygdeperee  associ ated channel and associ at edPCT/GBISEAL | On

- plate 20 10a,11,12,13. Simlarly, depth bi®rr] is slightly greater than

- the channel or joggle depth of the associated conductor pl ate 4,6, 8, 10
so that the flangs bieddr togetherpfisnty ak Or nearGRRFrak cregiansn

associ ated channel and associ at ed

the conductor pl &Pe SPXING,; (B9s 0% i?_g%?lg?%iﬁggag%atﬁgéi##%ﬁ&t?‘!ﬁus

by the conpressg thgges alerr],b[err] taking up any sl ack.

Addi tional ly, it S Believed that the narr owi ng of the pairs of netal
plates (3,4 to 9,10) in their central WD 96/ 29769

PCT/-GB96/ 00601 13 regions is

advant ageous 8 itsel f ThusCceathppats ¢gbrplates may efdectivalych@esprurngg @i r
of plates define a bottom or base to each slot s for the conductors

preventing al i gnedle tocEAgat: 8ssa unitdfzon ARsecipFed-ApREsHRT HRswlakian

bolt 15 5 or insul ator tube 26.
plates.

Still further according to the present invention

10 there is provided a joint for joining together elongate
conductors of a first 1length of busbar to elongate
conductors of a second length of busbar, said joint having

one or more of the following features:

15 a) conductor . plates connected together in pairs at
central regions thereof wifh ends of the conductor
plates being splayed or sprung apart a set opening
slot width, the pairs of conductor plates preferably
being sprung as units in between associated opposing

20 insulation plates:

b) conductor plates having channels or recesses
receiving bush flanges of a depth greater than the
associated channel or recess, said flanges being
compressible until end regions of the plates contact

25 associated insulation plates.

In a preferred embodiment of the present invention,
prior to assembly on a busbar, there will be a small gap of

e.g. .5 mm between the conductor plates and their



Thus, it is believed that the arrangenent as af oredescri bed offers

many—advant ages..over_pri or—art—joint packs_ 10 Al t hough
the present invention has been described in relation to a four slot
joint for busbars each -having four conductor |engths engaging in the

slots, the preompiieres i nvention may provide a simlar JOlnmcmannymmVe
slots at 15 each side for busbars having housg ngs carrying five
conductors or other nunbers of slots nay be provided to suit the
particul ar busbarassockaned insulation plates eodethiessst siut lopenin§ whgth
require | ooseni ng grlor to assenbly of the joint pack 1 onto elongate

conductors L1, LZWiH*} R, -5 mWhi Fhe oY PpepiRguridrh 1s "'ab‘}'%i“'taéé‘ PE the
| t act th th t

Even so the | ?Snggefé?%rs#ésgﬁi ﬁ’? e congiiall Hidlh Pl chlolatds of

take up the sl ackP§9 r! Baing 2P1 Pl Filfy ethlkd! 8¢ Eéh£§a§ féb&%s""‘thhr?&ﬂ'

be held tigh int It S advant age of enbodi nents o
the present ins/entrhen éhehgaty |Wﬂiﬁ'§)f wille bRbrewi &l slightly MgeBakess

than. required with known joint packs in which t he conductor plates are
hel d much nore | otbétkness than tMO @3¢ P30 opening width and may be e.g. 6
PCT/ GB96/ 00601 14 .
mm thickness. Thus, on insertion o©of the 6 mm thick
conductor plates into a slot opening of 5 mm, the conductor
plates of the associated pair will grip firmly onto the
10 elongate conductor and be slightly deformed to take up the
.05 mm gaps, thus firmly contacting the associated
insulation plates. Thus the joint is held in -the correct
pesition and any alignment adjustments can be made without
the necessity of hax}ing to immediately tighten the torgque

15 bolt.

Therefore, further according to the present invention
there is provided a joint for joining together elongate
conductors of a first 1length of busbar to elongate

20 conductors of a second length of busbar, said elongate
conductors being joined together in end-to-end
relationship, said joint having pairs of conductor plates
defining slots for receiving the elongate conductors, and
insulation plates between said pairs, the arrangement being

25 such that the ends of the conductor plates are spring-
loaded or urged apart from one another to provide a set

slot opening width.

The set slot opening width will usually be



Therefore, still further according to the present I nvention there is

provided a joint for jolLning toget he_r_._ eL_ong.a-t_e copnduetors- of a fst—
| engt h of busbar to el ongate dtet-ors = Spcond | ength of busbar,

said elongate 5 conductors b¢rﬁg s EﬁﬁﬁﬁSB" Bo-ther in end-t o- end
rel ati onshi pyeadrdrde0i Nt havi ng Aalrs BEPbéﬁﬁBc_ bl at es  PCT/GRIGOHEOR
"slots for receiving the eIongatelﬂ - 1 (preferably with each
plate of the pair held fixed relative to the other plate of the pair),
and insulation pkﬁh@?enégnt be# eiee SpRicinRpioss theheénsulasgeneplates ngs SLony
that the ends of the conductor plates are spring-loaded or urged

apart from one aast hehe ( dyasulsttiansoplates doesnot tcantact fheul cendyetor
plates at least in use of the joint) to provide a set slot opening
width, the joinplgteBerably being 15 provided with neans to retain the
conductor plates and I nsul ati on pl ates together under a variable

| oadi ng force and the slot opening width remaining substantially

.unchanged ove%ndi ffereg,]‘re%gkggi},of £re é&?‘ﬂl‘%’f OptStes o% each a%er&e

the sl ot openPng w dth remains The same under vari abl e | oa

force, the di st angmbalcsaan dr'hd1®s Woldther at diritinfl IFegiansy ﬂ\éréche to
sl ot opening may remai n unchanged until the ends of t he conduct or

pl ates contact thgiring theasends avE£dthesplatesnofl ahes paiircrapant fLramhcone
| oading 25 force may slightly deformends of the plates conpressing

t hem t oget her t o #nather.cl anp onto associ at ed conduct or pl at es.

10 Small gaps (e.g. .0S mm) may be provided between the
pairs of the conductor plates and their associated
insulation plates, to allow movement of the ends of the
plates outwardly into contact with their associated
insulation plates as elongate conductors of a busbar are

15 inserted into the slots.

It is to be understood that the scope of the present
invention is not to be unduly limited by the particular
choice of terminology and that a specific term as used

20 herein may be replaced or supplemented by an equivalent or
generic term. Further it is to be understood that the
individual features, method or function relating to the
joint pack, shape of the conductor plates and/or spring-
loading or assembly thereof and/or bush compcnents might be

25 individually patentably inventive. The singular may
include the plural or vice versa. Moreover, any disclosure
in this specification of a range for a variable or
parameter shall be taken to include a disclosure of any

selectable or derivable sub-range within that range and

This Sheet Has Been Replaced




The conductor plates of each pair nay be conpre . WD 96/ 29769
PCTLGB96/ 00601 . _ ey L or hel d together
firmy at or near central regiong |r|ng the ends of the

pl ates of each pair apart from 5 Thus each pair
of pl ates naywefskaseiss vel y be spr utrr= able to float as PET/GR6/00601 o m
associ at ed opposing insulation plates. Still further
.according to the present invention 10 there I's provided a joint for

joining together SiONINE raken tONIHELGSE &fdfsdidsiird @20hAyOlallié beér tthe

el ongate conductors of a second |ength of busbar, said joint having
one or nore of theafidbleiorgparamertes: withidSon)at arc emducfor rphgees
.connected together in pairs at central regions thereof with
:ends of the conductor pl at es bei ng splayed or sprung apart a set
‘openi ng slot width, the pairs of conductor plates preferably
bei ng sprung as units in between associ ated opposing 20 i nsul ation
.pl ates; b% conductor plates having channels or recesses

10

15

20

25
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Channelor retess. Sai d-tlanges b than the IJIIllIﬁﬂﬁHIIIEﬂﬂ“H I .
regi ons of the plates contact 2% ( nsul at?on” pl‘at &s.

In a preferred enbodi ment of the Yeecar prior to assenbly
on a busbar, wbegmers! | be a small gap of I.— .5 nmm POCTFGCROEME0X he
conductor plates and their V\D96/129769

PCT/ GB96/ 00601 16 associ ated insul ation
plates and the sd@LAIMS opening width will be .5 nm The slot opening
wi dth is maintai ned by the spring pressure of the conductor plate
pair, the plates of pair being firmy held together at central regions
thereof. 5 The el Ongé‘tf‘onﬁf)%%cﬁeiﬁin%ﬂ é&geﬂ?éie el%ng%ltbg%hﬁucQBEEtSf a
t hi ckness t han the set sl’ot opening wd be e.g.

t hi ckness. Thugirs®nlengeh LoD besbdh etd emthﬁuak condud:fﬁﬁhl&bﬂra psetend
into a sl ot open| ng of 5 mMm the conductor pl ates of the associ ated
pair will grip3filesgtionos tmtsbam 8aithgelongateucopdugtorise beinght joined

defornmed to take up the nm gaps, thus firmy contactlﬂiethe
associ at ed i ¥RIfEheD N 15 aPEQ“tQTﬂEdtﬁ'GlPG?-H{‘sHPheIQP#% Jedetc ohping

ocessi Ty of navi RRLTD FhrEdid e Hgnea) RR4RER5 Habt g, pechi¥ing whe

elongate conductors, and insulation plates between said

pairs, the arrangement being such that the ends of the
10 conductor plates are spring-loaded or urged apart from one

another to provide a set slot opening width.

2. A joint as claimed in Claim 1 in which the set slot
opening width is independent of the spacing of the
15 ijnsulation plates as long as the insulation plates do not

contact the conductor plates.

3. A joint as claimed in Claim 1 or Claim 2 in which the
conductor plates of each pair are compressed or held
20 together at or near central regions thereof to spring the

ends of the plates of each pair apart from one another.

4. A joint as claimed in any one of the preceding claims
in which small gaps (e.g. .05 mm) are provided between the
25 pairs of the conductor plates and theilr associated
insulation plates, sufficient to allow movement of the ends
of the plates outwardly into contact with their associated
| insulation plates as elongate conductors of a busbar are

inserted into the slots.

This Sheet Has Been Repl
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Therefore, further according to the present invention “HIH“"&I"I"HHII”"I
provided a joint_faor. joining ] I conduct 0
| engt h of busbar to elongate 20 “"'""'~---o Iength of budbar,

sai d el ongate conductors SBE%@ her in end- t o- end
rel ati onshi p,we8égh76e0i Nt havi ng pa or_plijates  PCT/GRIGIOPEONQ
‘slots for receiving the elongate conductors, 28nd" I nsul ation pl ates
- between said pairs, -the arrangenent being 25 such that the ends of the
i conductor plates §re sphi jgint as ql@&&éé tn /Y Py RF tthey Qﬁﬁﬁﬁé%o?#ﬁmﬁo
provide a set R%gﬁpggéﬂgpﬂ %/ezé:%gmir is Ineid %gxed iat:?wpeentong

‘width will usuaf?y
' PCT/ GB96/ 00601  4phel g@ﬁgprg{{g e Yr ttﬂ% Ragi ng of the insulation plates as
"l ong as the |nsul ation tes do no contact the conductor pl at es.
5 Preferably, the conductor plates of each pair are conpr essed
or held together at central regions thereof to spring the ends of the
plates of the pai 6.apard joimk aw claimedndnhany one of the preceding claims

in which the conductor plates are spring-loaded or urged
apart from one another against associated ones of the

insulation plates at least in use of the joint.

10 7. A joint as claimed in any one of the preceding claims
provided with means to retain the conductor plates and
insulation plates together under a variable loading force
and the slot opening width remaining substantially
unchanged over different values of the loading force.

15
8. A joint as claimed in Claim 7 in which the distance
between the insulation plates varies with varying loading
force but the slot opening remains unchanged until the ends
of the conductor plates contact their associated insulation

20 plates, when any further loading force slightly deforms
ends of the plates c_:ompressing them together to firmly

clamp onto associated conductor plates, in use.

9. A joint as claimed in Claim 3 or any claim dependent
25 therefrom in which the central regions of each conductor

plate has a channel or recess.

10. A joint as claimed in Claim 9 in which the conductor

plates of each pair overlie one another such that the

This Sheet Has Been Reﬂlaced




10 Smal | gaps (e.g. .05 nmm) may be provided bet ween” uj I“IH |Hw/
t he conductor plates aﬂ_d__t_h_e_Lr associated —insul ation
novenent of the ends of the pl at es—autvwardly 1n 0 contact W|th their

associ at ed i nsul ation plates a nelngEﬁHﬁé’@@E prs of a busbar are
15 insertedygéehotdee sl ots. | REPLAeEbO inder stRETIGRICHI60L he
scope of the present I nvent i om S HAot—tHrhe ardly | imted by the
parti cul ar choi ce of term nol ogy and that a speC| fic termas used 20
herein may be rephantdle’ ofUpecesBascdxbynaninqopprsehtdirectionsyeridhi the
term Further it is to be understood that the I ndi vi dual features,
met hod or functi bottemst iof tthet channels oprt necesseshbeing adiacentuops:
pl ates and/or sprin

| oadi ng or assenbly thereof and/or
conponent's i ght %Pgthﬁ (i oFdenl F? deflaf ARFTA RS vg %eiﬁ'ﬁ@“ the

si ngul ar may clude ver, any

di scl osure °§ §p8§P$F§a€?§ oé iaﬂér\tg'r?\éte Plggég ] abI e or
paraneter shalg be taken to include a disclosure of any sel ect abl e or
derivabl e sub-range within that range and WO 96/ 29769

PCT/GB96/ 00601 11, A joint as claimed in Clafin 10 Hhawhidhk thecgaps

I ncl ude a disclosure of any value for the vari able or paraneter within

or at an end of aaccosyexdate bushes that provide said spring-lcading or
urging apart which may compress the central regions of the
plates of each pair together.
10
12. A joint as claimed in Claim 11 in which said bushes

each comprise two interfitting bush components.

13. A joint as claimed in Claim 12 in which each bush
15 component has an external flange and a tubular portion
which in use surrounds a central bolt of the joint (or

insulation sleeve surrounding the bolt).

14. A joint as claimed in Claim 13 in which the tubular
20 portion of one of the components fits inside a tubular
portion of the other bush component engaging an internal
flange thereof to set a gap between the flanges of the

bush.

25 15. A joint as claimed in Claim 14 in which the gap is
slightly less than the combined thickness of the conductor

plates of one pair.

16. A joint as claimed in any one of the preceding claims
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having a déiuble-headed torque bolt.

17. A joint as claimed in Claim 1 having at least four
pairs of generally rectangular conductor plates, mounted on
5 & central bolt, said pairs of plates being separated from
one another by insulation plates, and each plate of each
pair of conductor plates being provided with a channel or
recess for reception of an associated flange of a double
flanged spool-form bush, the bush having a8 tubular portion
10 passing through aligned holes of the plates of the pair and
the gap between the flanges receiving bottom portions of
the channels or recesses, the flanges acting to compress
the channelled or recessed portions of said plates of the

pair together and to spring the ends of said plates
15 thereapart.

18. A joint as claimed in Claim 17 in which, in use, each
flange is in contact with an associated one of the

insulation plates.

20
19. A joint for joining together elongate conductors of a
first length of busbar to elongate conductors of a second
length o©f busbar substantially as herein described with
reference to the accompanying FIGURES of the drawings.

25

20. A kit of parts comprising a plurality of busbar
lengths and at least one busbar joint in accordance with

any of the preceding claims.
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el ongat e conductors being joined : g='t 0-end rel ationship,

said joint having pairs of co or plates defining slots for

. recei ving thewoesneresl ongat e conductors, and insul ati on pl at ERCTGBO0M1Lsai d
‘pairs, the arrangenent being such that the e23s of the 10 conductor plates

are spring-loaded or urged apart from one anot her to provide a set
sl ot opening w dt2k. A kit asAclsimedadnc|Cliadmd 20h i awihich | thehedhngate
set sl ot opening width is independent of the spacing of the 15

i nsul ati on pl at e CORNHRFSisPENE |35 FhickBASE A% s®ddo the ekt stek

- conduct or pl at es. j0int as clainmed in CCaiml1l or CCaim2 in
whi ch t he coorﬁﬁj%jt%%ﬁdeﬁl@s%so Ié‘géh pair are conpressed or held 20

together at or near central regions thereof to spring the ends of the
pl at'es of each pair apart from one another. 4. A joint as clained
in any one of 8 he2w ecxli bysbhazi NEssembly Ncohpebsing| latgapease. xwo ObusBar
are provided between the 25 pairs of the conductor plates and their

associ at ed icenduatam plengthssufdssembied o spgevthepverdnt end-to-ends

of the plates outwardly into contact with their associ at ed I nsul ation
plates as el ongat%e%ﬁ%?}ﬁl&% wWith, 8, jedat ipcaccordance wish @any,ong.of| she

Claims 1 to 19 joining together the conductors of each
busbar conductor length in end-to-end relationship.
10

23. a joint for joining together elongate conductors of a

first length of busbar to elongate conductors of a second

length of busbar, said joint héving one or more of the
following features:
15

a) conductor plates connected together in pailrs at
central regions thereof with ends of the conductor
plates being splayed or sprung apart a set opening
slot width, the pairs of conductor plates preferably

20 being sprung as units in between associated opposing
insulation plates:

b) conductor plates having channels or recesses
receiving bush flanges of a depth greater than the
associated channel or recess, said flanges being

25 compressible until end regions of the plates contact

associated insulation plates.

24. A joint for joining together elongate conductors of a

first length of busbar to elongate conductors of a second
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}/\giﬁf {_523272I9ai med_in any one of the preeed] PCT/ cBoe! 006““"“"“[11“'“ "Ilﬂl I“l

plate of each pair is held fixed rel 3 =he=et her! plfat & of the®
pair. 5 6. A joint as clained{fin an* N precedi ng cl ai ns

I n which the wowueisor pl ates are spr-Fag=oac . PCTIGRS6/006910 M
one anot her agai nst associ ated ones of the 24 S on plates at | east
in use of the joint. 10 7. Ajoint as clained in any one of the
preceding cl ai ns 1engt1pr of daibbéx,h s@RDsjobint ehavinghononetic motep|c ethe
-and I nsul ati on ates together under a variable | oading force and
the slot openi n§°1£a> wing feﬂ‘ml}ﬁﬁig substantially unchanged over

di fferent val ues ?f the lo joint as clained in

Claim7 in which {fd i me S "Gondigtin o cRleres | nbieh of 58 at’é%c s OF
\lljmnt ih1 V?Lgl ggdlsoadl ngof ??u‘&g% ljic.i"ltjt?{.gf {%%%gggmc{m}% rI as%om at ggggeof
insulation 20splates, ghfd amatéyrbbetekaaﬂynseiagcm&lmaht |£h1£33f;96:0§s in
ends. of the plates conpressing themtogether to firmy clanp onto

associ at ed conductor plwifxsh itheuséepth of ¢€he ohamelis adrcCltheedecdsses
Claim3 or any cl ai mdependent 25 therefromin which the central regions
of each conduct or oppose one another so that ttoms or bases of the

channels lie adjacent one another;

(b) metal conductor plates being shaped to provide slots

10 and a bottom or base to each slot;

(c) met;al conductor plates being provided with recesses
or channels receiving spring means preferably in the
form of bushaes preferably .comprising two interfitting
bush components defining a gap slightly less than the

15 thickness of two adjoining plates in order to
compress two adjqining plates together in central
regions thereof and thereby spring apart £lat
portions_ and/or end portions of adjacent plates:

(d) a double-headed torque bolt:

20 (e) a central bolt arranged to tighten the metal plates
of the joint pack around elongate conductors 'w:l.th
only one or two turns of the bolt:;

(£) conductor plates sprung or urged into contact with
asscciated insulation plates:

25 (g) conductor plates connected together in pairs by

double-flanged or spool bushes compressing the

conductor plates together.
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PCT/ GB/ 00601 channel s or recs éép\pzsed' directions with

[ gets e SKEEN d:A'srls

t he bot worsenefe t he channel s or recem;;bgbng adjjacent PCEGBI600601
another (in order to define central @ —iaS-wean e conductor -
plates and the insulation plates). 5 11 Ajoint as clained in daim

10 in which the g3fs A methodmafiassepbiliog tagethenihee opmdgpctors of two
~spring-1oading or apart ich ma c mpr.ess. the centr al o]

~of the pl at e?uﬁpaﬁa&% %‘? ‘f'%g%‘%:e‘i"“ ati?QShs'B\ Pﬁ?ﬂ? 53-"8?&# m'gﬁ
: d 11 whi bush
. Icgrrpoﬁlem[ S. a a Sggi'alaﬁcj ornr ant CPgﬁ@’? EQH@;%IS% ﬁ%dnnﬁ teziaur:]ﬁ bﬂ:h

15 conponent has an external flange and a tubular portion whi ch in use
surr-ounds a central bolt of the joint (or i nsul ati on sl eeve
surroundi ng theg bolt). 14. A joint as clained in Caim13 in which

t he tubul ar

10

15

20

25
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20 portion of one of the conponents fits inside a tubular portion of

t he_ot her bush conponent_engagi ng an_inter nal f| ange—thereof to-set—a—
gap between the flanges of the bush. 25 15. A joint as clainmed in
Claim214 in which the gap is slightly I ess than the conbined thickness
of the condugi@sezer6e Pl ates of one pair. 16. A j oi reCEGBsi00d0ed i n
any one of the preceding clains WO 96/ 29769

- PCT/ GB96/ 00601 havi ng a doubl e- headed torque bolt. 17. A
joint as clainmed in Caim1 having at quﬁ} f our pairs of generally
_rectangul ar conductor plates, nounted on 4% a central bolt, said pairs of

. pl ates being separated from one anot her by insulation plates, and each
. pl ate of each pai r of conductor plates being provided with a channel

L or recess for reception of an associated flange of a double

“flanged spool -form bush, the bush having a tubular portion 10 passing

t hrough aligned holes of the plates of the paifqa~and the gap between
the flanges receivi t tbm portions of ﬁse channel s or recesses, the

flanges acting to c 8§s* ° 24

27
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the channell ed or recessed portions of said plates of the pair

t ogetter—ant—to—spr+ng—the—ends of said.plates 15 thereapart. 18.
joint as clainmed in Claim117 in which, in use, each flange is in
contact with an associ ated one of the . insulation plates. 20 19.
A joint for | ovodpemyrésoget her el ongate conductors of a f i bcohaoamokel Of
busbar to el ongate conductors of a second | engt h of busbar .
substantially as herein described with reference to the acconpanyi ng
FI GURES of the draw ngs. 25 20. }Zt of parts conprising a
plurality of busbar | engt hs and at “1°east one busbar joint in
‘accordance with any of the preceding clains. WO 96/ 29769
PCT/ GB96/ 00601 23 21. A kit as
claimed in Caim20 in which the el ongate conductors have a thickness
of 6 nmmand the set sl ot opening width is 5 mm 5 22. A busbar
assenbly conprising at | east two busbar conductor |engths assenbled
together in end-to-end relationship with a joint in accordance with

any one of the FIG.B. 2%
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Claims 1 to 19 joining together the conductors of each busbar
conductor length in end-to-end relationship. 10 23 ajoint far——
j oi ni ng together elongate conductors of a first length of busbar to

el ongate conductors of a second | engt h of busbar, said joint having
one or nore OfgldgBsrée follow ng features: 15 a) copaTaBesiooeqll at es
connected ‘together in pairs at central regions thereof with
ends of the conduct or pl at es bei ng splayed or sprung apart a set
openi ng slot width, the pairs of nduct or plates preferably 20
bei ng sprung as units in between associated3 posi ng I nsul ati on
pl at es; b) conductor plates having channels or recesses

recei ving bush flanges of a depth greater than the associ at ed
channel or recess, said flanges being 25 conpressi ble until end

regions of the plates contact ‘ associated insul ation plates.
24. *Ajoint for joining together Elongate conductgrs O a first
| engt h of busbar to el ongate conduiaors of a.secoq} WO 96/ 29769

PCT/ GB96/ 00610 | engt h of busbar,
said joint having one or nore of tp -
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foll ow ng features: (a) netal conductor plates which are

recessed _or —channel | ed,—preferably-in central—egionrs thereot—
5 said plates preferably being divided into pairs in whi ¢
the depth of the channels or the recesses oppose one anot her so

t hat bott ons wijegaef@s of the channel s |ie adj acerRCTRI6H8Y her ;
(b) netal conductor plates being shaped to provide slots 10 and a
bottom or base to each slot; (c) netal conductor plates being

provi ded with recesses or chanpgel s receiving spring neans
preferably in the form of bushes preferably conprising two
interfitting buerpFERo nts defining a gap slightly less than

. the 15 t hi ckness of . joining plates in order to

conpress two adjoining plates together in central regi ons

' thereof and thereby spring apart flat ortions and/or end

- portions of adjacent plates; (d)] aded torque bolt; 20

(e) a cent@QI bolt arranged to tight pl at es of the
joint pack agound qu gate condyctors only one or two turns
of the bolt;m
associ at ed -
t oget her
conpr essi ng
PCT/ GB96/ 0066%
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25.

"‘V'
Aﬂet hod of assenbl i ng together.the conductiefpe®f two
o o-end.relationshipusing a_joint in

A A8 1. to.19, 23 or 24.
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The figure shows a joint pack (1) for joining elongate conductor length of two busbar lengths in end to end relationship. Joint pack
(I)mmphm@wlmmm_hmmmwmmmm(mq llwl4),moun0eda:cenmbolt(15) Each




