| MPROVED PRESS- FI T BUSBAR AND BUS WAY EMPLOYI NG SAME CLAIM TO PRI ORI TY
[0001] This application clains priority to U S. provisional application
nunber 6I1W02611838732i | ed April 22, 2010, entitled "I nprovet/iBe@ld3BHL Busbar
and Busway Enploying Sane", the contents of which are incorporated herein
by reference. BACKGROUND Field of the Invention [0002] The present invention
relates to an electrical distribution track in which nmultiple

el ectrically-isolated, conductive busbars are housed in an el ongated

encl osure fofvipREW RS PRISLFTE BUSHNR ANIFBUSWAY EMPLUEING SAdgpwi ces that

may be inserted into the track at any point along the length of the track
to make electrical contact with the busbars. Background I nformation
[0003] It is common in factories, shops, offices and other buildings to
install overhead el ectrical powbAlM BOPROORITN tracks for providing a

conveni ent rce el ectrici for Ligh machi nes and. ot her el ectri cal
vt cos 1 TALE: Mosarblicduio cn ot | P Skt SmdERi BB t  acks. ar e
typi cal | ys1g3oug7issRel Qprilea?, e m)emitkd “Napoh AOPCYFaBIAGakLBiswWAl €
el ectrically-isol ated, conductive busbars. Track |ighting and continuous
pl ug-i n bEsayingrsemeygheeantests affyhich ap encgpopatetheraiy g’t’ EHETCB&et i ons of the
track can be joined together to formlong runs for power distribution.
Take-of f devices are used to tap power fromthe track or busway to the | oad
apparatus. The | oad nmay be anyt hBagKGROUND anp to a t hree phase el ectri cal
nachine.hﬁtd'? desirable to be able to insert take-off devices into, or
renove t éﬁ&$)gﬁ1n 'Prack at .any point al ong the track itself and make a
secure el ec q | {PLESENt IRYSRiPT, legifstB 4p glectrt al distribution track in whic

multiple electrically-isolated, conductive busbars are housed in an elongated enclosure

for feeding higher-current electricity to take-off devices that may be inserted into the

track at any point along the length of the track to make electrical contact with the

busbars.

Background Information

[0003] It is common in factories, shops, offices and other buildings to install
overhead electrical power distribution tracks for providing a convenient source of
electricity for lights, machines and other electrical devices in the buildings.

[0004] Electrical power distribution tracks are typically comprised of an
elongated housing containing multiple electrically-isolated, conductive busbars. Track
lighting and continuous plug-in busway are typical of this type of track system. Sections
of the track can be joined together to form long runs for power distribution. Take-off
devices are used to tap power from the track or busway to the load apparatus. The load
may be anything from a lamp to a three phase electrical machine. It is desirable to be
able to insert take-off devices into, or remove them from, the track at any point along the
track itself and make a secure electrical contact with the busbars.

[0005] It is also desirable that the electrical connection between take-off devices
and the busbar not require bolts, crimps or other fastening hardware. A pressure
connection is easily made or removed and is therefore the method of choice for most

busbars to take-off device connections. However, as the ampere rating of the take-off



[0005]1t is also desirable that the electrical connection between take-off
devi ces and the busbar not require bolts, crinps or other fastening

har dwar e. wl 2pries3see connection is easily nade or renovedTasdoii®3isker ef ore
t he met hod of choice for nobst busbars to take-off device connections.
However, as the anpere rating of the take-off device increases, it is
necessary to increase both the contact area and pressure of the connection.
Conventional systens are typically limted primarily in the contact area of

the CO““e&‘etvide”ncréa@@soﬁhﬁff&@&hﬁ%%créa'é&i?otﬁ){l?etc%'i{&c{reﬁré’aQﬁﬂr@s‘éﬁ&% dffhel: S. Patent
Nunber 3,801,951, 1 s$sued emrerer, U.S. Patent Nunber 5,619,014, issued

to Sei rrems)nn@mom Sonwatien spurhseTe 6/p88Hy lis0ted pematly in theBrootukt arca of

[ 0007] CO”EHD IXleatsm gned U.S. Pat. No. 6,039,584, issued to Ross, describes
an el ectrical power distribution busbar, as shown in cross-section in FIGS.
la and | b, yéuoeh erﬂadamp&safmhgysttuds may be fdvadinbUeS. Peeimcdighbare member whi ch

is made of a ter such as co in order tao fulfi t. once the
requir ems{@%l éﬁgdeﬁemwera%ﬁo EP@% Mymbgry, 6151’%“&?%&@ i %1@6% Btti ve

system i sucsapgtgﬁtq%mgbrg 3BYB@ s RBeAkr i es the electrical current of the
system The current-carrying capacity is limted to the thickness of the

copper whi ctP00g] r elGmimenly-assigned 3. %.d’a6 Mp &1088.580 isupdio Resadigseribgeamat eri al s
h |
such as alun 1&?{%\?5 Ucflét{h?u{ anéﬁsbatr he Sﬁa%pg]fc(f(?%g-gg& ogqn R?é 1%‘1 Db, 1%1‘1” si ze

busbar s because 0 reduct BT eX|
conduct i V@n}ﬂy)ﬁsteelbﬁglmﬁldml ciTexH»Ileu omiumivraaauise wifictbie ndhde afla umterl[ammeﬁ]afor

exanple, U .S Pa 74, 444 |ssu d to Benne the use of
al uni num °BBE" “Pﬂ o‘ﬁ[’:@w%} opge gfeq(‘;}gglin@fﬁéa ‘E%‘d‘é@{f’&méﬁgf”é‘%ﬁ hﬁ%ﬁf devi ces
to be i nsﬂ@('lﬂl@@'or@hc%%yﬁ@ﬂn% captRBint N usBMSVIAYh Edifes(tBOALENHAUETARGESS) -

O her prior art includées MiltilanmTM nade by Milti-contact USA, as

i |1 ustrat@esysieny, Bie qageaneariyifigrapaciy, liblllltﬂdl?a) the thrckngss oS08 a9pPerthiehat i onal

publ | cat | 00 RO G LS b BTTRURARIS ALEILAERLONu e SPTT N0

cont act e ment S|gn pro ces a large nunber of |ouvers,
and t her eﬁwﬁerm&brbﬁhss}capnbambt ba)aplphedrmdergtlrmmj:gisbambgcadqufmed (mwht act points
and thus i

ot her  adveredoBer BErbTpg R roH e ERIGH £ e RBR Ll DB S pr Por Cart
fails to ynm@vadig. a hi gher current-capacity busbar system which is
ey Py o8 han tFor examplenU.S. Paient Number 1,374 444 ued fo Benmett:teaches the *™ ' ©"
use of aluminum, but the geometry is not designed to accommodate take-off devices to be
installed at any point along the busway run (continuous access). Other prior art includes
Multilam™, made by Multi-contact USA, as illustrated in U.S. Patent Numbers
4,191,445 or 7,101,203 or international publication WO/2009/112762. Multilam™ bands
are torsion or leaf spring contact elements. The Multilam™ design produces a large
number of louvers, and therefore allows contact to be made through many defined contact
points and thus is limited in its current-carrying capacity owing to fringing and other
adverse effects local to the points of contact.
[0009] The prior art fails to provide a higher current-capacity busbar system
which is inexpensive, robust and simple to manufacture. Thus there is still room for

further improvement.

SUMMARY OF THE INVENTION

[0010] The present invention solves the problems described above and satisfies

the need for an increased current-capacity compression busbar that provides contact



SUMMARY COF THE | NVENTI ON [ 0010] The present invention solves the problens
descri bed above and satisfies the need for an increased current-capacity
conpr essiw 2bust3ar32t hat provi des contact pressure by meamaisediiasisbexi bl e
conductive system The invention provides an inproved el ectrical power
distribution systemthat permts continuous access for inserting take-off
devi ces and al so has high current capacity. The invention provides enhanced
el ectrical contact between the busbars and the stabs on take-off devices.
|t provi desselici RQRL BES ABLBE ShRIANsRRDCrH QM @AGbn ?%Qfd%@@n hggvand al | ows
a take-off devicCe to be inserted at any point along the track. It further
provi des dlegtrie poreertdsstiiputipnsystens that apintiistepntgfuons #icgivder weariegtekeaffr yi ng

busbar by (&t 46y AL, A0 VGRS EAISTHLEN O LOAKKIIRE, Bl RERL, I nvent i on
descri bes a busbar w t h Socket/casi ng Ich1s ‘an T hprovement over that

descr i bedcontactlgstwedl the Bissdgnad tHd.sbs Batake NGE debid@] 91t pBAides Sisiednther ROSS

(hereinafter "Ro '584") the contents of which _are incorporated herein by
F of er encePICTHES FELLES & Cbéﬁfgaﬁ? TR 8Rd pIRS HAKEPEAEYFLR g PG 1 buti o

system t hafint@fldith€8ack. TOREh&YAGNs imblR¥InBAE in SENEMGELYELLSRAShAE TDET

whi ch nust be nmade of a relatively expensive material such as copper. The
cur r ent - cariepi grygpashar py gfrtusof Bn gwsitgie dogstiucipred to the t hi ckness of the
copper and ref or “exi hj L - Lze:limtations

i nher ent towgﬁgé er Tﬁ?%?%g@q?‘aﬁngﬁrﬁ%%s@@%(?8%1% ﬁvel@%?(éléegﬁ%m}%\gié%ﬁsoaﬁ utilizes
a fl exi blienpcoredizat owee thayddseriboclap tomedniyrtssigaedcloSpBatnd 0. 083 nf4sissued busbar

which carries the.electrical gurrent of the stem As in the case of Ross
"Soa, ¢ heo RS BT Er S oo Bh e ool Bt HRuR e Bee Ry that fits in
a sl ot i netdiéhck NFHE RbdsNIRSHHRRR UbschiBest M1 CRRANSIw @ S DSOS s@fferdthat €aSt  One
and preferably both ends of each busbar. The retainers are secured to the

i nsul at i fgIwtesadengiwAmal Hexiblgycandyctiyje bughag membrewhigh past bamedeeofd ot in the
support. { : : ; t-Ri.S.avent iLnck busbar

vt ng. 2 SoHeRy FREGRE R s b T BHER BR GPEY R, I

subst ant i desigy ipamadd ®lthe ickness afithefcoppryesd theGddr8 ¢ the ablghct flombitity ande

f undanent al 1i provenent sttof t he g@ﬁftgni(?i nvention as di sclosed herein, the
f or egoi ng* &1 BHEHICES BESBHP COKE P “XPBhgi t udi nal and secondary channel s)

may differ foon] Rosse paddntiifvenabh atilizeas Pletibk daeRtiE: BgtdnOcdphgeditaa | ed
description below. O her elenments pictured may al so he different. O her
di f f er ence$PHRd FasAERTR/ RSPV e prtTiessthoelestripd CHBpE S HiC SYgehdSdnski | | ed in

the art. (hPOAALIRGs! IRLAMEe QR LtioRTRINE bridel N RuE RENher AN hon. @S
descri bed below, 1s achieved by replacing the copper busbar elenent of the
pri or ar ta sleiinghe ihsuldtagtsopmupiplthechabodt! kndosuncenuatdéashorg and medereblyn f unct i on,
wth a Cqbrg%l?lejrp(g o?ggc%rg%ls%'r. J1"He %et[]aelners are secured to the insulating support and thereby
fix or retain the busbar in the slot in the support. As in the case of Ross '584, this
invention includes a busbar having a generally U-shaped profile in cross-section with
resilient substantially parallel re-entrant flanges.
[0013] In addition to the fundamental improvements of the present invention as
disclosed herein, the foregoing elements (busbar, enclosure, longitudinal and secondary
channels) may differ from Ross ‘584 in certain aspects according to the detailed
description below. Other elements pictured may also be different. Other differences and
inventive improvements will be apparent to those skilled in the art.
[0014] The improved quality product of the present invention, as described

below, is achieved by replacing the copper busbar element of the prior art, which hitherto

supplied both structural and conduction function, with a compound assembly. In the



conmpound assenbly the casing, which serves both a conductive and structural
role, is nmade of extruded al um num copper or other suitable material and
only the wonduct3dxe strip insert is required to be nadePofi/use@pas33er ot her
suitable material. The solid busbar socket/casing of the present invention
must be specially shaped to receive the flexible strips but can be of any
size and constructed out of copper or alum num although alum numis
preferable in nost cases where cost is a factor. [0015]1n accordance with

an aspect co?ﬁpohﬁ'(?aés&ﬁ@l@ttheo&smé NyRiLR SdrldsAikh POMRIGCEHIShE sMln@Nold fCK 1S
provi ded. The electrical power distribution track includes a housing and a

number omeaKWQMmm, dipppogether auitshls haesilngd ol dhe dudidiveassenbl y
| nct udes a1 LANETs EQTRARSRL mAdeR Sl A SRIRAS e AR T IRE P U I

unit and nponen In cont ac he i nner
conponent soclB@/fcthﬁg'I@f th@pﬁléenﬂi ﬂﬂ'eﬁminaﬁusj: bapmailly Shake e td @ceredthk lﬂ@mb&n

electricall conductive nater 0016] I n accordance wi th anot her
aspect of SR FRER qf&ﬁysgemé glqp@erp?f HaE, i Elasbar assenbl y
i ncl udi ngal@rﬁm'uﬁﬂ@bre‘f&ﬁ‘ﬁﬂ@Hﬁﬂbst%@@@%@ret&sﬁgg%ﬁ)ra stab nenber of a pl ug- in
unit and an outer conponent disposed about, and in contact with, the inner

conponent . T8 5] nndn aeaqerlope with eo AgpsHetls iaventigntdn destigabPewsm an

L Ca(ilLtYlbl?t%%%%Itll 0&0%&& r%tgleéejéfrgc%%@\;&%dtﬂmﬁfon%%?i?%@ﬁﬁ%s JTR%SB Capt' ve

wi thin the ou nner co
flexible mﬁwﬁﬂmﬁkrahﬂBMhaamummesmqmpamenhehmpngoﬁhdn&sbanBNQMﬂynater|a

[ 0019] The. i nner onent be fornmed froma mat eri.al and the
outer conBEHATT RN SETPOIRGHPEAIR ST bih TITMERt &rd RS 1 GOS0 e out er

conpon e Nt oui@YoRPohdit BBFosEH AFBIR £ RPEMtABRLER] B innkOQAohB&. BdaLthe COMpONent
ey be Oll;lrrlre?%nfi I;)lcl)‘[renr ?OII?I?O%QI?’EZ arsetflg);nﬁ)edhf?(;/ril an electrically conductive material.

[0016] In accordance with another aspect of the invention, a busbar assembly is
provided. The busbar assembly including an inner component adapted to engage a stab
member of a plug-in unit and an outer component disposed about, and in contact with,
the inner component. The inner and outer components are both formed from an
electrically conductive material.

[0017] The inner component may be captive within the outer component.

[0018] The inner component may comprise a flexible material and the outer
component may comprise a rigid material.

[0019] The inner component may be formed from a copper material and the outer
component may be formed from an aluminum material.

[0020] The outer component may be formed from a copper material.

[0021] The inner component may be formed from a copper strip having a
thickness in the range of about .010 to about 0.125 inches thick.

[0022] The inner component may be formed from a copper strip having a
thickness in the range of about .030 to about 0.050 inches thick.

[0023] The inner component may include generally parallel portions adapted to
engage the stab member of a plug-in unit.

[0024] The inner component may be formed such that the generally parallel

portions are biased toward each other when engaging the stab member of a plug-in unit.



t hi ckness in the range of about .010 to about 0.125 inches thick. [0022] The
I nner conponent may be formed froma copper strip having a thickness in the
range of wbeot1/13980 to about 0. 050 inches thick. [0023] Poe/tsanea3zsenponent
may include generally parallel portions adapted to engage the stab nenber
of a plug-in unit. [0024] The inner conponent may be forned such that the
generally parallel portions are biased toward each ot her when engagi ng the
stab nenber of a plug-in unit. WD 2011/133732PCT/US2011/ 033362 [ 0025] One

of the i_”“el[oo_@@g ORI orARMRRIEAY SuflFYorRSonBhid i b\%ﬁéﬂedamlﬂ{@ jafige CONPr i Si ng
one of tin, nickel or silver. BRI EF DESCRI PTI THE DRAW NGS [ 0026] FI G

la is a ceoowsismgent ohtn, vdkelwrailver. prior art el ectrical power distribution

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1a is a cross-sectional view of a prior art electrical power distribution
track.

[0027] FIG. 1b is a cross-sectional view of a portion of the prior art electrical
power distribution track of FIG. 1a.

[0028] FIG. 2a is a cross-sectional view of an electrical power distribution track
in accordance with a non-limiting embodiment of the present invention.

[0029] FIG. 2b is an end view of a busbar of the electrical power distribution
track of FIG. 2a.

[0030] FIG. 2c is an isometric view of a section of the busbar of FIGS. 2a-2b.

[0031] FIG. 2d is a detailed view of a portion of the busbar of FIG. 2c.

[0032] FIG. 3a is an isometric view of a section of busbar in accordance with
another non-limiting embodiment of the invention.

[0033] FIG. 3b is an end view of the section of busbar of FIG. 3a.

[0034] FIG. 4a is an isometric view of a section of busbar in accordance with a
further non-limiting embodiment of the invention.

[0035] FIG. 4b is an end view of the section of busbar of FIG. 4a.

[0036] FIG. 4c¢ is a detailed view of a portion of the busbar of FIG. 4b.

[0037] FIG. 5a is an isometric view of a section of busbar in accordance with yet
another non-limiting embodiment of the invention.

[0038] FIG. 5b is an end view of the section of busbar of FIG. 5a.

[0039] FIG. 6a is an isometric view of a section of busbar in accordance with a
further non-limiting embodiment of the invention.

[0040] FIG. 6b is an end view of the section of busbar of FIG. 6a

[0041] FIG. 7a is an isometric view of a section of busbar in accordance with a
yet further non-limiting embodiment of the invention.

[0042] FIG. 7b is an end view of the section of busbar of FIG. 7a.

[0043] FIG. 8a is a cross-sectional view of an electrical power distribution track



track. [0027]FIG Ib is a cross-sectional view of a portion of the prior
art electrical power distribution track of FIG la. [0028]FIG 2a is a

cr oss- secwpDandl13gi3ew of an el ectrical power distributi oRCrsek 1i083362
accordance with a non-limting enbodi rent of the present invention.
[0029]FIG 2b is an end view of a busbar of the electrical power
distribution track of FIG 2a. [0030]FIG 2c is an isonetric view of a
section of the busbar of FIGS. 2a-2b. [0031]FIG 2d is a detailed view of a

portion of, bhRdRus Rath aRbthE! fen- l?rﬁltm% QPBAdifk & of3Re ﬁﬁse%f‘m'v@rﬁmﬁt ric view of a

section of busbar in accordance with another non-limting enbodi nent of the
i nventi on. [@B33B] FIFKEG. &bisiagress-sesigngliveew of the peweedistiibutiapftragk 9bBIG.$ FI G

3a. [0034\]vF}|1 ecls'plu‘éal‘nlursntiah%talll é)matrl c view of a section of busbar in accordance
with a

[0045] FIG. 8c is a detail view of a portion of the power distribution track and
plug-in unit of FIG. 8b.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0046] Directional phrases used herein, such as, for example, left, right, front,
back, top, bottom and derivatives thereof, relate to the orientation of the elements shown
in the drawings and are not limiting upon the claims unless expressly recited therein.
Identical parts are provided with the same reference number in all drawings.

[0047] As employed herein, the term “number” shall be used to refer to any non-
zero quantity (i.e. one or any quantity greater than one).

[0048] As employed herein, the statement that two or more parts are “coupled”
together shall mean that the parts are joined together either directly or joined through one
or more intermediate parts.

[0049] The present invention is directed to an improved electrical power
distribution system that provides continuous access for inserting take-off devices and also
high current capacity. The invention provides enhanced electrical contact between the
busbars and the stabs on take-off devices. The invention provides firm contact pressure
as well as a large contact surface area while allowing for a take-off device to be inserted
at almost any point along the track. A unique retainer fits in a slot in the insulating
support in the channel enclosure at each end of each busbar. The retainers are secured to
the insulating support and thereby retain the busbar within the slot in the support.

[0050] FIG. 1a shows a cross-sectional view of a known electrical power
distribution track 10, such as described in commonly-assigned U.S. Patent No. 6,039,584
to Ross (hereinafter “Ross ‘5847). A typical busway run may include several track
sections 10 which are joined end-to-end to make the power distribution system. Each
track section 10 may generally be up to 20 feet in length and any number of sections may
be joined together to form long runs of busway for power distribution. Power take-off

devices can be installed at any point along the busway except at the coupling between



further non-limting enbodi mrent of the invention. [0035]FIG 4b is an end
view of the section of busbar of FIG 4a. [0036]FIG 4c is a detailed view
of a portworronfi13stse busbar of FIG 4b. [0037] FI G b5a i sPam/uss@mmsisvr Vi ew
of a section of busbar in accordance with yet another non-limting

enbodi mrent of the invention. [0038]FIG 5b is an end view of the section of
busbar of FIG 5a. [0039]FIG 6a is an isonetric view of a section of
busbar in accordance with a further non-limting enbodi nent of the

i nventi on,q; Q0404 HIhGor R tlask.an end vi ew of the section of busbar of FIG 6a
[0041]FIG "7a is an isonetric view of a section of busbar in accordance
with a yet {@5ther Grotinhingid ichy tehl8odianeah sasfion hthe traent G waludgc®42] FI G 7b

I's an end n?éio%‘ﬁ qE\K;hI?&l i3 Pie eira [} %fchatljnl“rllse 2¥ap alﬁ I % 79 ‘ 1%9142'1%3 stich-l osg ini S a
Cross-sectl onal ViIew mspan (E)H)EC'[I’I caF DBV\BI’ I Sutnll’l util on 1racll<
Ross ‘584, although it is to be appreciated that enclosure 12 may vary in external
dimensions and proportions according to the number of busbars housed therein (typically
between 3 and 10 depending on the application and enclosure size selected). The
enclosure 12 may be attached to a ceiling, wall or the like and is typically disposed with
the mouth or access slot 13 to the channel open downwardly, such as shown in FIG. 1a.

[0052] The track 10 further includes a support 14, shown individually in cross-
section in FIG. 1b, secured in the enclosure and a plurality of electrically conductive
busbars 16 (FIG. 1a) housed generally within the support 14. The support 14 is
preferably made of electrically insulative and durable material such as pve or other
plastic material. As shown in FIGS. 1a and 1b, the insulative support 14 may have a
plurality of longitudinal channels 20 therein for receiving and retaining each of the
busbars 16, and secondary channels 21 for receiving flanges from a cover member as is
described below.

[0053] Referring to FIG. 1b, the support 14 generally includes flanges 22 and 24
disposed at opposite ends thercof, and a slot 26 therebetween for securing the support in
the enclosure 12 which, as shown in FIG. 1a, includes corresponding flanges 28, 30 and
rib 32 for engaging the flanges 22, 24 and slot 26 in the support 14. A rivet 18 or other
suitable fastener may also be employed to further secure support 14 within the enclosure
12 and prevent the support 14 from sliding longitudinally along the enclosure 12.
Although described in conjunction with the enclosure and general layout described in the
Ross ‘584 patent, it is to be appreciated that the improved busbar described herein could
be readily employed in power distribution applications of varying size, quantity, and/or
layout without varying from the scope of the present invention. Accordingly, it is to be
appreciated that particular layouts shown herein are provided for example purposes only
and are not intended to be limiting upon the scope of the invention. It is also to be
appreciated that improved busbars in accordance with the present invention may be
readily employed in both AC and DC power distribution systems.

[0054] FIG. 2a shows a cross-sectional view of an improved electrical power



I n accordance with another non-limting enbodi mrent of the present

I nventi on. [0044]FIG 8b is a cross-sectional view of the power

di st ri butwornotwizsis2zof FIG 8a with a plug-in unit instalPCeas2¢100d8p+1 G 8c
is a detail view of a portion of the power distribution track and plug-in
unit of FIG 8b. DETAI LED DESCRI PTI ON OF EMBODI MENTS OF THE | NVENTI ON
[0046] Directional phrases used herein, such as, for exanple, left, right,
front, back, top, bottom and derivatives thereof, relate to the orientation

of the el 8BBFon PR 0H th 4R6dHF WSS @HIEARE RBbdinicAl & RYpMRGR the clai s
unl ess expressly recited therein. Identical parts are provided with the

same r ef enegmdionnlmbks the enapiccdbushimigsitilized inghamjoxsrtempproyiedsiher ei n, t he

iy quant 1y 8 G0 AL Rk SRb B R R B PSR M b et
t hat two sckdragngsrip assemdliéCauphiedre dsod at the emdbdihlent & diGt hgteache parts are

| ofned oget et B Lher dhget) ¥ of feLned Lineuah one.of uce 1t er mediar
power greater detail in FIGS. 2b-2d, and subsequently referred to in this document as a casing-
strip busbar assembly or simply busbar assembly.

[0055] In accordance with the present invention, each busbar assembly 40 in track
100 has a unique configuration that provides firm contact pressure and a large contact
surface area for engaging with stabs on take-off devices that may be inserted into the
track 100 at almost any point along the length of the track 100, while supplying higher
current levels.

[0056] Referring to the cross-sectional view of FIG. 2b, busbar assembly 40
includes an inner component 42 generally surrounded by an outer component 44. Inner
component 42 is preferably formed from copper or other suitable material that preferably
may be tempered to be approximately half hard so as to be resilient or spring-like. Outer
component 44 is preferably formed from aluminum, an alloy of aluminum, or other
suitable conductive material. The multi-piece construction allows structural strength of
the busbar assembly 40 to be more substantially supplied by the outer component 44
whereas flexible conductive properties of the busbar assembly 40 are more substantially
supplied by the inner component 42. Such multi-piece arrangement provides for a high
current carrying capacity, as both the inner and outer components 42, 44 can carry
current, while minimizing the amount of inner material (preferably copper) required.
Also, as an additional feature of the present invention, the respective final manufactured
shapes of the inner and outer components 42,44 are designed to work together to provide
minimal losses such that both components may perform their allotted functions
efficiently, as will be described in further detail below.

[0057] Continuing to refer to FIG. 2b, the outer component 44 has a generally U-
shape with a slot opening 46 through which a stab on a take-off device (not shown)
would pass before engaging in a pressure contact with substantially parallel, resilient

(spring-like) interior contact portions 48 of inner component 42.



di stribution systemthat provides continuous access for inserting take-off
devi ces and al so high current capacity. The invention provides enhanced

el ect ri cavocont@s132bet ween t he busbars and the stabs onPCakis2afifo3zseri ces.
The invention provides firmcontact pressure as well as a | arge contact
surface area while allowing for a take-off device to be inserted at al nost
any point along the track. A unique retainer fits in a slot in the

i nsul ating support in the channel enclosure at each end of each busbar. The

retainers af®s§ecur@fletQamhpR cdhibd iRt bRRAPAEMBRL SLhGHRRY, retain the
busbar within the slot in the support. O050]FIG | a shows a

cr oss- sectmimdanenys efithopresenk mywnticel ase shovaah Foheta-bi, da-t.hatSbeha-bb aek 10,
such as scribed in.co nl v-assi gned U .S Pat ent . 6.039,584 .t0 Ross
e o ot . RS GoWAE SIS ShaNEE ok fon TR Nve RbINSFIL® P50,
secti ons 3uD, ¥40, 610,346 ahd 7 #ethae Adcliadicaligd aétan aak@ndranibowe thedbpjiet idadt i on

system Each track sectjon 10 nay generally be to 20 feet in | ength and
any nunbeiP"'8§ 0@@8%% gg‘b ahlé‘i}lgééoinB%?ng)?ﬁ%%é‘f%@P“?lgP GBI GRS BREVSE busway
for powerofdipsdfedaBticaiy mitRWR kigtdt@n Rl HeViime shCabcfichinghrtdAdc /- any

poi nt al ong the busway except at the coupling between adjacent sections of
t he tr ackandvoogLirahitipmbinggistod aluafieym pad thie @mer gne prgfembdebainomads oft he track

10 includ e - i i r ahl. - um num
oxt Usi ort g s U@ P il B LALR AR e BUATUGh R ARERAN T O

t hat enclRsur 84 by tieyingladyutilerloexicarsnadction peasofangpandepedpanthadns accor di ng
to the ngyber of gu baié housed therein (typically between 3 and 10
dependi ng'GHMENES B%P tion and encl osure size selected). The enclosure 12
may be attagdigd] t 0 The@edskhtiBventigh |s fRfthdr RETdrédtRtcambnt RodsyBRLal thit e sposed
with the nmouth or access slot 13 to the channel open downwardly, such as
shown i n TEM@esied construrbat]impes compenent 42 angrquies compenapg & necessifpiss iat 14,
shown i ndi Vi i r - i i i | osure
and o pl oraP Rt PR O ol o AR b S ERE 2
gener al | yofihd inner dohmwoseny gd therdid, whidtker sheppimar ttorhfonest 42 sfagloableyspriegle  of

o oo 1oL e, B BRETrBel AU Sl Ll

pl ur al i t y3208b)lopB@ingleciphiag e@badimehtsse2De Lhendbi Ifnditative Cighdticopaisht 441 ai ni ng
each of the busbars 16, and secondary channels 21 for receiving flanges
from a cover 04erbét? %f_sFIﬁ§~ thede PrH8dODbE 6iv/a o3t iREPEr eyl o FIG |1b, the
suppor t %%ng)%ﬁ&{tawsx%yg AR il @ BRGEn R 2o APShcAf4 HnSPASGHr Qfch ORAARY( © ends
t her eof, a slot 20 therebetween for securing the support in the

encl osur econpontritehcaptige whbiwihd ent¢H c@mplagnt Hhc Sudemug Httimgspotadi begvdenanges 28,
30 and rih 32 for,.engaqging the fl S.2 2 n | ot. 26 i n. the support
1a. “A v vt Ot GG 0B e e A IS TERER el AT s Sl el o T her
secure sufmalt bethdemiti Rbimpbitatse madditsona By, 1z @aidfagp besiediticdl pewsippotdn 14 from
sliding |l ongitudinally alang the cl osure 12. Although described in

Son] unct i B Cwm{l_efﬂﬁémwiw&elfp ar&ﬁfﬁ%@ﬁe%@q Ayt OHBS P58 KT ¢ he Ross

' 584 pat effmpohtntt With @ pRRinBRIHES! RY Schnt 1A twitHAG: liRARYCHn, kbR Ideser | bed
herein could be readily enployed in power distribution applications of
varyi ng stthe sudgabdgympteyial. and/ or | ayout without varying fromthe scope of the
present inv hon. cordi (Lt.Ls .be ci at t.Bajt4 cul ar

| ayout s sho@%kpgreﬁﬁﬁgfgﬂ%@g%¥ﬂé%%gg¥”%§%§ﬁ?@pﬁégﬁgggﬁg%%Pg;%%dﬁg%e not

i nt ended 34, b€, 74 Iristprefgrabiydormdiefr@n apepmi stripaviichvany bosbout 0.01Gtoal so t o be
appreciated t i nproved bysbars in .accordance with the esent invention
oy b r €8 § T LRyt AT G RED R B TORLRTE SEPER RS ey,

[ 0054] FI Gy.0&einshQWSicla afh Q5 -oHRE tHiBREseY In8WbO bmpRyEORItRYRVagiBChdhcal power
distribution track 100 in accordance with a non-Klnlthg enbodi nent of the
present iHe&PE @hthe prgspikdntenBon nEhqirelsrbln rgpge of thckpops otABeystrip fioke pri or
art, as i i | 0. : 0 LSt ion track
100 enplgﬁgmgﬁﬁah(%?b%§a§%§%5§@%§§§#§€%E?§8¥%F§P§HE s%n%ﬁ%@%ﬂg& (four are
used i n tswekcedbodiaetht dpidddGlt Ba) be ggctviasbbatdlymibOmbaipgaphlsabe

mul ti-piece, concentric, or 'nested construction, as shown in greater
detail in FIGS. 2b-2d, and subsequently referred to in this docunent as a

casing-strip busbar assenbly or sinply busbar assenbly. [0055]In accordance
with the present invention, each busbar assenbly 40 in track



100 has a unique configuration that provides firmcontact pressure and a

| arge contact surface area for engaging with stabs on take-off devices that
may be i rwervadi3sTk0 the track 100 at al nost any poi nt &Coerus2eihe3izengt h of
the track 100, while supplying higher current |levels. [0056] Referring to

t he cross-sectional view of FIG 2b, busbar assenbly 40 includes an inner
conponent 42 generally surrounded by an outer conponent 44. |nner conponent
42 is preferably formed from copper or other suitable nmaterial that

pr ef er abl y maypiR& JreppRs &8 thOstRE PRI T BabYkdiRhdnd didh&r, a5pdep e
resilient pr.5£f|ng-llke..cuter conponent 44 is preferably fornmed from

al um num wiginitahighgr conduskisngy, nutie peaferatdreatersalifershe erip endithes theenmait eri al . The
mul ti - pi ece _caonst i | ryctural, strenp aof th ushb ssenbly
20 to be Sereaiugy Sk M Byt APt Bt bE IR o P IvePoas

f1 exi bl e theondueial mehgregipas int@slcdfo dri theisthiar Aassdinglly ythd thnar enffanhent
substantiglly supplied gg t he inner conponent 42. Such multi-piece

ar r angemett P SArdars 1oppe toophigh Mich &% ar ryi ng capacity, as both the
inner and owjoeMl| CORIARERH shd%B, redpbchddly GROW XrdsblsE@iBhal W d o alleRbficgl Ng t he
amount of inner material (pre%erably co per% required. Also, as an

addi t i onatowes distithation tracke209rip geqerdapps wih pagthertniga-lma g peembedimentpg the

manuf act : ; - ' ¥ I t . ar. signed to
work 1+ ogarrn HERTEy b it ol AR « BIE BNhE o AERAPE R B P BB A

per f or m tteek208l Aetldlawhindic aotns phigfin ahie stusyd toasnmddt b ube ra@sogipgoedr i n
further detail below, [.0057] Continuing.to. refer_to Fl 2b, .the.outer
Conponent OAR T ANGEREPARYSFT: Pt et i Todt 10 oGRSt B ough whi ch
a stab om@birakendits, d8oH £BulHIS bssSNBMEY) 740Q5HF @8 ST RAI70F MeRNORGI 528 1N A
pressure contact with substantially parallel, resilient ﬂsprlng-lpke)

i nterior @ehpegionsdiq ¢ugase agappll W%"/Riﬁg'&blﬂﬁbb?ﬁ@ntMQIQPawlaf , as shown in

2011/ 133 72 Rl LRaOH8383 020l ORBE ety QxRS SRRAGLITRAL Be Blndysbar
assenbl i es according to enbodi nents o theé present 1 nvention are shown in
FI GS. 3a-Bhtion$d48of inber GlmpoBertGh2 aredsuFgarntially AsraBéldovaachrotismehd exthepl es, t he

cross-sect.ion of . the respective busbar ass ly .3 4 540, 640 and 740
my mecheditogae T o S22 TR i LRk HoniTE % b SN PTG g of Ross
1584, al theugioreanphised [@fve b\Wepasdthalspicisaitly se@iMeebi the thdkdess oft he out er
one preferably being nmade of rigid alum num provi ding the nechani_cal,

st r uct ur aitab Zigs tRusre thiedegign of dg dener empRISEY T42sths AnteniQT FORiash ROREPIE HAS i nner

one pr ef i i : i ectively,
b el S b R R S R S e T SN

doubl e- | oty TlRoxkenstabtl18ns phated imbusbapseqmble /é9.r Eals frecdom ofmovadmotisent as

busbar 16, %‘?ﬁ he pr.esent invention is.further . differentiated from Ross
"sad i n tiEap ey M-RLEREE DBk St ek B Br b IS REr oot o

conponentand4h@ofikshdrasfes that the outer conponent 44 be nachined so as to
snugly accommodat e t he appropri ate shape. of the inner conponent 42 therein,
whet her t_he_[QOﬁﬁ_ﬁr éfﬁwaawaﬁforﬁﬁerit@ -F6uibisdo 8p AP IERG Bt BeReitdee, e.g.,

wi t hout | 1gHidAt74QRemdiR BENcrARPRIRMn AR REd Birly Abaiidi @R stAf2 12dsiRfwn3a- 3b) or a
singl e-spring enbodi nent (sée, e.g., W thout ylnltatlon, i nner conponent
442, 542, gewg2lly afpopat Agfluiods: flexabld patuBeeithe matgrigpnd dre faet-tiasyhe Pref er abl y,

t he outer I - l.nner 42 in a
manner SUERTRRGnnact eSS b RS BRRIRCMAOS ebiFu  FRTRARE e et s
Such snughifckhdss nfjthecabac?. hed weenppileeiaediier sedhdicsighaccoannplaresdme 44 and 42

helps to facilitate the transfer of electrical power between the
conponemvs.ﬂambﬁtws%tpf 5ot diensipn et by Sigp thighBessAPd S111 BRI Bet ween the
conponent GirfABY ok PRalQBIAPCAQYardd BllvEG tAO§a®D 1 PHdhObusbheaskdgy and
outer conponents with a plating such as, for exanple, without |imtation,

tin, nick&0 is genepadly tyreedhhprpduhof thisheighrfdhe eantact 9ot pertiohef Ggbodi nent s
depi cted i Nl 4 , S
preferabﬂgg?%fﬁ%t sﬁgﬁygq%%%%ggﬂgpﬁ?%wﬁﬁPgﬁﬁﬁggééég%ﬁ%%?mgfg%ggﬁghgbout

0. 125 i ncdvasact Witle kontam goitionp7 45 ithdinyen contpoecry 842 pBbusbarigd. of about 0. 030
to about 0.050 inches thick, although other thicknesses nay be enpl oyed

w t hout varying fromthe scope of the present invention. The preferable
range of thickness of the strip fromwich the inner conmponent is forned
depends on which of the strip enbodinents is selected, nanely that
depicted. It is to be appreciated that alumnumstrip may al so be used in
pl ace of copper for the strip in addition to the socket/casing. However,
copper with its higher conductivity, is the preferred material for the
strip and thus the inner conponent 42, 342, 442, 542, 642, 742. |In general,
it is desirable to provide flexibility of the material in the regions

o T o A~



[ 0061] FI GS. 8a and 8b, respectively, show cross-sectional views of an

el ectrical power distribution track 200 in accordance w th anot her

non- | i m twogoamseszement of the present invention w thouPCTASA0MI0BIZ62
plug-in unit 210 installed in the power distribution track 200. As is known
inthe art, a plug in unit is used to connect a unit requiring power to the
power distribution system Power distribution track 200 includes a nunber
of busbar assenblies, such as busbar assenblies 740 (see FIGS. 7a and 7b)

therei n tRgheAh&e SAfkd ch?lﬁi)ﬁén?ﬁ%dis 50 SRAEAESH Juitt BinpordnOf44Rk Wldstiafeadni t 210.
More particularly, as shown in the detail view of FIG 8c, each busbar

assenbl y Baad Cof hsidci dvensileys frgmathet vebas GAD aethe paketdfiodeyicz4lgongh i nner
component, 742 are suhstantially parallel to each other and to the direction
of Stab 215 oo Sriy STAMbE Bl RePR R kO SRR e AP R b Fott vy o6
toward ong tenahbstongpodert FAY of the aghar 240 eaudpacies witurglhhbpe. smal | er than the

t hi ckness of stab 212. e to the desi of the inner conponent 742, the
interior colBel pﬁmt Crp.48 DS ARPTPT R fhyt e BIESERS RGN PP Bk e profile
of the | nfigkocaROReRUéd2ab ie ANBIA hOuvbfiRsbinhdchaRrShabe212 | s

inserted in bushar assenbly 740. This freedom of novement is pernitted by

t he resi |ingidgn efrtalepefil dejuids peanypoitalag thhlengthohthedfack prd Whisk pravéieponent

742 and t ' L N 41t is to
bo. appr ech 3t S eh s e Bk ap AT U AU R GR dBhart B Bl | ) ' S
pressed fthe ntalys @ge rske-offdevetalh pizsens hrowntigesier @mbVidesaktaperanfos A, due to
the flexible.nature of the material and the fact that .the natural spacing
bet ween RETIRISES B [MSHEU 48 PPy &eﬁwgﬁy Sy PPre ?wrenﬁﬂ%_ the

t hi cknesssygfemt BLinsdrédhnddimg sbdtioh§ of Pdib@ibaRR! @&kat ed that such design
accommodat es sone variati on between the slot dinension and the stab

t hi ckness af¥o04ti | IThseappdimenishlosed hereia asoprosided forselgfordByitaEye sur f ace
area bet ; i L.y twice
Fhe or Pk ghAPueho: BRdaide v AR BRRARDLN AR, |ScdRRERAlGY | CF
t he w dt htodk untkerstevdthaPda?ious chaogdsaran wontds tdotbt hmbodimsntefdeschibedsorab 212 are

in full contact with contact. partions 748 .of .the .inner conponent 742 of
busbar 740 PCElE Rar HETLIHRETTonb SR T SPROC R GUE oWt out er
conponentclafifd appendedBdretdr eas B and C of FIG 8c. Current flows fromthe
busbar 740 to the take-off device through this surface area. \Wen the
take-of f device is renoved fromthe busway, the arrangenent of the inner
conponent 742 of the busbar 740 returns to its natural shape. [ 0063] I't
is therefore to be appreciated that the present invention provides an

i nproved, higher-current capacity electrical power distribution system

whi ch enabl es insertion of take-off devices at any point along the |length
of the track and which provides firmcontact pressure surface area and

| arge contact between the busbars in the track and the stabs on the
take-of f device. The present invention also provides retainers for securing
busbars in the insulative support in a busway track and provides an
enhanced system for interconnecting sections of a distribution track.

[ 0064] The enbodi ments di scl osed herein are provided for sole for
illustrative purposes only and are not intended to be limting upon the

i nvention. Accordingly, it is to be understood that various changes can be
made to the enbodi nents described or inplied herein w thout departing from
t he scope of the invention or the scope of the clains appended hereto.
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Clains What is clainmed is: 1. An electrical power distribution track
conprising: a housing; and a nunber of busbar assenblies

di sposed wo 20hi@13Bmasi ng, each busbar assenbly conpri si n@CTAIS2011/083362
conponent adapted to engage a stab nenber of a plug-in unit; and an outer
conponent di sposed about, and in contact with, the inner conponent,

wherein the inner and outer conponents are both fornmed froman electrically
conductive material. 2. The electrical power distribution track of
claiml1 wherein the inner conponent is captive within the outer conponent.
3. The electrical power di stributi ofF'®i%ck of claim 1 wherein the inner

conmponent_conprises .a flexible material and the outer conponent conprises a
rigid naf%&ﬁgpdmnwdl& 4. The electrical power distribution track of claim3
wherein the inner conponent is formed froma copper material and the outer

conponent is flordveelcstiigthrarcrndisibyinn gk spgrising:
a housing; and
a number of busbar assemblies disposed in the housing, each busbar
assembly comprising:
an inner component adapted to engage a stab member of a plug-in
unit; and
an outer component disposed about, and in contact with, the inner
component,
wherein the inner and outer components are both formed from an electrically

conductive material.

2. The electrical power distribution track of claim 1 wherein the inner component

is captive within the outer component.

3. The electrical power distribution track of claim 1 wherein the inner component

comprises a flexible material and the outer component comprises a rigid material.

4. The electrical power distribution track of claim 3 wherein the inner component
is formed from a copper material and the outer component is formed from an aluminum

material.

5. The electrical power distribution track of claim 3 wherein the outer component

is formed from a copper material.
6. The electrical power distribution track of claim 3 wherein the inner component

is formed from a copper strip having a thickness in the range of about .010 to about 0.125
inches thick.

12



5. The electrical power distribution track of claim3 wherein the outer
conponent is formed froma copper material . 6. The electrical power
di st ri butwornotwiasis2zof claim 3 wherein the i nner conponeRCTits24¢10/0833d2 f r om a
copper strip having a thickness in the range of about .010 to about 0.125

i nches thick. 7. The electrical power distribution track of claim3
wherein the inner conponent is formed froma copper strip having a
t hi ckness in the range of about .030 to about 0.050 inches thick. 8.

The el ectri caly paweliccti@i pdvRy @b ibAREKCIObE Gifd TviierdAgh@inAed ddghpbRORT
conponent conpri ses generallx paral l el portions adapted to engage the stab

menber ofis &orpileddroima eppiptr. strip having®a thitkecss|ie drerrings| of poaus r03@ite abauy G0SBN t r ack
of clainngd%@§&ggn the inner conponent is forned such that the generally
par al | el porfions are biased toward each other when engaging the stab
menber of a plug-in unit. 10. The electrical power distribution track

of claim1l wherejn one.of the inner. and outer conponents. are plated with a
pl ating conpri%%%%&wa%wwwﬁm f T 8] dajr | WAGemAN b an o TR eu y
conpri si NGgmARed FHABIILE PERONSREHIAL aRIpRY th en@iR At HeAkrBABRIg-iaT a plug-in
unit; and an outer conponent di sposed about, and in contact with, the inner
conponentynit. wherein the inner and outer conponents are both forned
froman electrically conductive nmateri al . 12. The busbar assenbly of
claim 1l wherein the inner conponent is captive within the outer conponent.

9. The electrical power distribution track of claim 8 wherein the inner component
is formed such that the generally parallel portions are biased toward each other when

engaging the stab member of a plug-in unit.

10. The electrical power distribution track of claim 1 wherein one of the inner

and outer components are plated with a plating comprising one of tin, nickel or silver.

11. A busbar assembly comprising:
an inner component adapted to engage a stab member of a plug-in unit;
and
an outer component disposed about, and in contact with, the inner
component,
wherein the inner and outer components are both formed from an electrically

conductive material.

12. The busbar assembly of claim 11 wherein the inner component is captive

within the outer component.

13. The busbar assembly of claim 11 wherein the inner component comprises a

flexible material and the outer component comprises a rigid material.

14. The busbar assembly of claim 13 wherein the inner component is formed

from a copper material and the outer component is formed from an aluminum material.

13



13. The busbar assenbly of claim 11 wherein the inner conponent conprises a
flexible material and the outer conponent conprises a rigid material.

14. The bwekarvmssenbly of claim 13 wherein the inner cecparsent/odxs6t or med
froma copper material and the outer conponent is fornmed froman al um num
mat eri al . 15. The busbar assenbly of claim 13 wherein the outer
conponent is formed froma copper material . 16. The busbar assenbly
of claim 13 wherein the inner conponent is formed froma copper strip
having a thickness in the range of about .010 to about 0.125 inches thick.
17. The busbar assenbly of claim 13 wherein the inner conponent is forned
froma copper I$trTle blagfirmgsealbﬂ)hi)mmes@ whereih¢ha entiggeomipordsd st forn@30 t o about
0. 050 in%@%ﬁa%hi%ﬁnmmﬁal 18. The busbar assenbly of claim 11 wherein the
i nner conponen?p%onprlsés generally parallel portions adapted to engage the
stab nmenber of a plug-in unit. 19. The busbar assenbly of claim18
wherein the inner_c onent |s formed_ sych.that the generally parall el
portions are bi 6 DF SRR P BAR PTGl ﬁ%oﬁléﬁﬂé%é@}eﬁgo PROCBHI O REtber of a

pl ug-in umbh a copper stripdfdving Rehibk&RAM tﬁ@ﬁlﬁ%@bﬁfab@ﬁt Ol @onbdd: ovherigémesone of the
i nner and outer conponents are plated with a plating conprising one of tin,
ni ckel orthgk| ver.

17. The busbar assembly of claim 13 wherein the inner component is formed
from a copper strip having a thickness in the range of about .030 to about 0.050 inches
thick.

18. The busbar assembly of claim 11 wherein the inner component comprises

generally parallel portions adapted to engage the stab member of a plug-in unit.
19. The busbar assembly of claim 18 wherein the inner component is formed
such that the generally parallel portions are biased toward each other when engaging the

stab member of a plug-in unit.

20. The busbar assembly of claim 11 wherein one of the inner and outer

components are plated with a plating comprising one of tin, nickel or silver.
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