ELECTRI CAL POWNER DI STRI BUTI ON SYSTEM BACKGROUND OF THE | NVENTI ON
FIELD OF THE I NVENTION [001) This invention relates to a systemfor
distributing electrical power froma junction box to electrical
devices via a busway or track, to which distribution sub-assenblies
or power taps nmay be renovably connected w thout shutting down the
power supply. The busway or track includes nmultiple conductors to
provi de DC power, or single or nultiple phase AC power, with nultiple
track sections or hoySinQTRICAIFONELIPBISPRIGUPEONIOGSHRM by uni que
cam oper ated splicing assenblies, and the power taps al so being
connected to the track sections or housing assenblies by a contact
ext endi ng nechani sm or device, such as a cam that does not require

t he power tapnechanlcal structure to be rotated once installed in the
power tradkABRUR 243 & to nake el ectrical connection
to the track conductors DESCRI PTI ON OF RELATED ART [ 0021 The

ri gorous demands of mssion critical data center sites require
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nmount ed oveakRRd t8kheOPack s¥@idns oﬂﬁoﬂ@ﬁ{gl as@bIREB8Y aRoh@tS&Renkin@hechinism
desired, so as to provide conti nuous power to equi pnment or equi prent
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power drops for added or replacenment equi renove
t he pomerCpmﬁguﬁmﬁﬁheﬁamﬁxmdum@®lacenent as necessary. [0041

El ectrical distribution systens in the form of busways or tracks are
wel | - known. For exanpl e, tracks are often used to distribute power to
i ghting deV|ces |n SO- caIIed "track lighting systens.” O her
exanpl es il 5 1 (s A SYARButi on systens disclosed in U S

6 501, 8§$ﬁﬁ°g?5ﬁgg%§?oua 308 nv?%a?ﬁ?wic%f‘éa% s it peuisd el o
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applications because of the |ack adequat e protectlon an

moni t or i ngie‘f’lé%ﬁt fipgde @peblaof arqvggrag mopteringpelr potver pagimerars Qotbriocally and
critical ﬁﬁnters and simlar sites continue to rely primarily on
underfloor cab Ing and distribution sub-assenblies capabl e of

provi di ng [00% fbecdsatiyuawrBusoPowg. Distribution System” (CBusPDS) of the present
invention provides an alternative to the floor mounted power distribution units (PDUs)
with attached under floor or overhead cables that are conventionally used to distribute
electrical power in mission critical data centers and similar sites.Instead, the CBusPDS of
the present invention may be mounted overhead or on a wall, as well as under a raised

floor if desired, so as to provide continuous power to equipment or equipment cabinets.



SUMVARY OF THE I NVENTION [5] It is accordingly an objective of the
invention to provide an electrical distribution systemfor sites and
equi pnent requiring continuous electrical power, and which may be
adapted to provide protective and/or nonitoring features suitable for
m ssion critical applications (although the electrical distribution
system of the invention may al so be used in non-mssion critical

appl i cati ams,ovirhtdll @ wall fbewted ABusPIDS LHEiRFRbE GloWE uSRHTnSE11EFo B &1951&?9
features descrlbeg hereln [6] It is a further objective of the
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hou5|ng assenbl anywher e along its 1 engt h Eomer track
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current carrying capacit n order o Ihcrease th 8u5|ng asse ¥
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mul tiple ho ssenbl S .C i ced together .using splicin
esenbl | edotRaPShsRRaRE of i ShceigEethiec St T U g e g o
contacts irgsutthRe SpbaiNgr ﬁﬁﬁsﬁiﬁ)bﬁftldap d@tﬁg@g@rsbm Safifr isfles! EROdIS Ry
assenbl i es t formstrai 90 degree," " "X," or other
splices t B“HBH? 'épffif@f eﬂﬁ%mdtd@tr ien St'thégsé'abll?fr@ﬁ@blﬁpf pieyingrthe
and t hat ag&gﬁﬁ@hbnﬁgﬂgyctors in respective housing assenblies to be
connected to each other sinmultaneously. [9] Power to the power track
housi ng assenbly of the preferred enbodi nent is supplied by a power
term nation assenbly that can be spliced to the power track housing
assenbly in order to connect the distribution systemto a power
source, and that may contain circuit breakers or other protective
devi ces, and/or other sub-nodul es such as, but not limted to, power
and tenperature nonitoring circuits, DC power supplies, transfornmers,
vol tage inverters/converters or frequency inverters/converters. The
CBusPDS can either be end-fed with power fromthe power termnation
assenbly, or center fed with power fromthe power term nation
assenbly via a "T" splice.



[ 0010] Like the above-nentioned housing assenbly splices, the plug-in
power taps of the preferred enbodi nent enploy a shaft-cam system (or
simlar contact extendi ng nechanismor device) that allows the
assenblies to be electrically connected to all phase conductors

wi thin the CBusPDS power track housing assenbly simultaneously. In
addition, the power taps may include circuit breakers or other
protective devices, and/or other sub-nodules such as, but not limted
to, power SamgiMIARTDOFaXHIE BNWBRITTORNI Nng circuits, DC power suppli es,
transforners, transfer swtches, voltage inverters/converters or
frequency inverters/converters. [0011] Because of the
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i nproper installation or excessive wear during repeated connection
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opt i onal Ii/ be designed to allow a "bare" fiber optic strand to be
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preferred _enbodi nent, those skilled in the art will appreciate that
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conditions,  On the other hand, a shaft-cam system may be used to
secure t hﬁ]ﬂﬁ] uBf_xq IQOB’B'(/\érrac'f %gmg&@s.ﬁegﬁlx b tgf)mr%f@_gecb,err@@g\;@?ent includes a
term nat i RélsHEDiRERRIFD! 3hd tme&emﬁﬂgjlé)rs&ﬁlﬁc%%f :\\;"I‘l‘idhotgh%_ %F;d?tﬁ rent_current

ilTustrated enbodi nent are intended to be included wt e scope
of the i ntEMIDHARAPICERI EM DEBCRP PMPEAseOhe THESDRAWSNGS [ BOgH] thd dousngl
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enbodi nentogethertusengi splieing esambi@Gh&]indfudpuuae, d8dgsS obsitilasdevs®s Féreadding

end view of .the power. track usi ng assenbly of Figure 1.
contacps in RIS splicing assemq)?y 0 en%age busrgz)irsym the hou%ing assemblies, that form

straight, “90 degree,” “T,” “X,” or other splices to configure the CBusPDS to match the

equipment arrangement, and that allow all conductors in respective housing assemblies to
be connected Lo each other simultaneously.

[009] Power to the power track housing assembly of the prefetred embodiment is
supplied by a power termination assembly that can be spliced to the power track housing

assembly in order to connect the distribution system to a power source, and that may



[0016] Figure 2 is an isonetric view of a power track splice assenbly
constructed in accordance with the principles of the preferred

enbodi ment. [0017] Figure 2A is an isonetric view of a power track
splice assenmbly that has been inserted into the power track housing
assenbly of Figure 1. [0018] Figure 2B is an exploded isonetric view
Il lustrating the construction of the power track housing assenbly of

Figure 2 aoshidAircilebepless bV@hérpréte&pRIBRIEEC akt) QG thdHsAGHRANBHOWNAY but
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isonetric(ﬁﬁéﬂpghﬁmﬁﬁbﬂcwugkbgg‘wﬁhph@mpﬁweﬁhcmawkrhmmshhg%ggs?hbtyr
and inter I cal rf Jllustrated in, Fi gure. 3. 1
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accor danc¢0iid} hLiké ehepationeinpnesnelf hdubidg peebmdily eslicesTibdbli@rih pafvet BPs of
invention8%£0052 Figure 4A is a cross-sectional end view of the
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Figure 4. [0024] Figure 4Cis a side view of grounding springs used
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P other sub-mogules such as, but not limited to, p.ower and temperature monitoring circuits,
DC power supplies, transformers, transfer switches, voltage inverters/converters or
frequency inverters/converters.
[0011] Because of the contact-extending shaft-cam system used to connect power taps
to the power track housing assembly of the preferred embodiment, the preferred power
track housing assembly has the advantage that it does not require the plug-in power
tapmechanical structure to be rotated once installed in the housing assembly in order to
make electrical connection as do other products, thereby reducing the chance of improper
installation or excessive wear during repeated connection and removal.
[0012] In addition to the power supply conductors, the power track housing assembly of
the preferred embodiment may optionally be designed to allow a “bare” fiber optic strand
to be incorporated within the housing assembly to pick up IR or other light frequency
signals from the electronics in the plug-in power taps anywhere along the housing
assembly to allow network communications through the track housing power termination
assembly and/or one or more other wired or wireless network-connected communications
units connected to or included in one or more of the housing assemblies.
[0013] Finaily, in addition to the plug-in power taps of the preferred embodiment, those
skilled in the art will appreciate that other types of plug-in drop down/take off devices
may be installed into the track housing assembly, and that the housing assembly and
plug-in power taps of the illustrated assembly need not necessarily be used together. For

example, in order to improve the mechanical stability and structure of the CBusPDS,



[0026] Figure 4E is a top view of the plug-in power tap of Figure 4,
showi ng the manner in which spring fingers are extended by action of
a cam [0027] Figure 4F is a rear view of the power distribution and
tower sub-assenblies of the plug-in power tap of Figure 4. [0028]
Figure 4Gis an isonmetric view of a variation of the plug-in power
tap of Figure 4, which not only includes a plurality of protective
devi ces bytugahsioopdphuritat ioffydenfces Be eptuded esenapRAGROTBRERIDS & #ithitsndane

i sonetric vi en fromthe rear of the plug-in power tap of Fi gure
40T 0030MeERID e SR LUHBERFES ke PaREANT P Herbhiopgions. O
pl ug-in pewesthdradan®fa Hagtlba 4Sem Q384 urﬁ'd%“’s&u% th@ﬁiugaiﬁ(ii)o@@r?a €but not

i sonmetric views respectl vely showi ng a 0 ‘degree splice
assenbl y &¥nse! Fcﬁét%dp?‘ﬁefa@élﬁh’é‘a@itéUW$SﬁmbHe B}eﬁﬁh@h@l fébel‘of!al&tipn%foérth@d
enmbodi mnglltﬁirat%@@mb@&’l%hﬂ 40 1ntc£nQiQ§?cJ beEh&HHeeﬂ\gtH:E e chf%g n%entlogw of
a track housing power termnation s cons uct ed

accordance with the principles of the pref erred enbodi nent of t he

i nvention, shown with a mating splice. [0033] Figure 7 is an

i sonetric view of one of many possible applications for a CBusPDS
made up of at |east sone of the conponents illustrated in Figures
1-6.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [ 0034] Figure 1 and
1A illustrate a power track housing assenbly with isolated high
current conductors or bus bars 3according to a preferred enbodi nent
of the invention. The power track housing assenbly of Figure us made
up of four mgjor conponents: a housing or enclosure 1; insulators 2;

t he high current conductors or bus bars 3; and comuni cati ons
conponents including signal connectors 4 and cable 7. Housing or

encl osur e BRIFEDESCTR PIEONI@OYEE HRIAWANS;S6 ext endi ng al ong the top and
sides of the housing assenbly for nounting or securing EM shiel ding
in the formof flat plates (not shown) nmade of a nagnetically
conductiv er syc I I (

shown) na g@%? tmgﬁr(:l3 liﬂna{fggnet i %ﬁé ?E)%%E‘%&g irgot%g}re |k gﬁﬂc?o}?oturgrﬁlg n{l‘;?én%biy
the r unvvawomruated/am hceordaned Witlnthe pripoipsh of anplaﬂaulieti ieotbpdinteat bitts invgntionof
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accommdatlﬁgllﬂaa insul ators and/or signal carrying conponents. The

si gnal r@?’gin% ¥ .be positioned in a separate_conpartnent
ext endi ng gFiemEe £ dhgh AsogretihiieH otf< P@V%HEPCEGPB%%FSWMEWPP%?\@M in

sl ot covengcdddnee \ﬁlﬁflﬁ‘éerflfpf@\@fti‘?'éqﬁr@fe%@gmbé{&ﬁﬁmt he signal connectors
4 being connected to each other by a cable 7 that extends al ong the
si gnal corP®iTén¥Figasnparis aeirometimmiewtdaspoten trdele sifice agsemipyy that has been

arranged fiber optic

comruni cagl?sgﬁga rr%%@ggf& I]t?a%gc@l’glgﬁs eerlP/ O?Eggt "E8d° of EM shi el di ng

pl ates, hq@l8hgFigura?Bi issel éxmﬁﬁeﬁalbdsmﬁat adevorilexhtind e edns@idtion of the
mat er i aI s that are a reason nduc#or of current or c%netl C

flux. A c&PW&hffa‘é‘%H‘&‘t}&go?“W igury 2 and 24, Pegipeiiye; i & pepppatic block

interfer emii‘égran‘i\/@ihdvﬂn%ﬁasﬁd”@etﬂ@htfj bhg p@\'ﬁéres[lbﬂly to %hmgﬂ@bﬂl&gﬂlks}/of a preferred
conductive, it wl e a shield Hﬁ?netlcfle ds 37

housi ng 1 cEadimenhofithginventonyaay be % ex cross section of extr uded
material . éﬂﬁ%vﬁ%uré nasqH %'\J é\?ghévﬂn%hﬁ IQz\Fer WLy h(ﬂ@ eagée%b %Bfﬁlgu}'cpf

cross section can be a sinple rectan I Cross sec PR W L
conduct or $n¢rpunterdel widcharticad skgiost terefon any ot her confi gurati on,

|l ong as a PUQUS 4 penl ng, rovided.at the bottomof the si ng
assenbl y tlmje et nse? £ on n&%‘ VBi'u %‘OWAH%SW g gh ¢ %p%l‘@?ctfﬁcﬁgﬁ’usmg
bel ow i n (asmmelytalﬂr‘inmmhml?d:lgui’c&Bsuﬁp(&ﬂﬂluékP&‘téH inAigiewgh four high
current C?@%Lﬁ: &gs or .bus, bars, 3 are illustrated in Figures 1 and
1A, those ureyd ian ispmetfic) iewa gp e Bl POPRRIAP WBSUsES T jaeFpriance

not to be ywiihthé ﬁ[qlnél}ﬂe@offtﬁé'%re@ﬂl%dQ%o@iﬁfeﬁﬂﬁ@ﬂ@ﬂbmt% to the particular
shape, dinensions configuration of the illustrated conductors.

[0038] | nl¥¥al tFignre 4his awnscsstiions! eralyvidye ofithe ahged pbwer 8p ngFgupMse
th
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t he desi gpowtr thpef Figand &t ors 2 may be varied to acconmodate different
conduct or 0 t he, t hickness of the insulators provides a
suffi ci eniooc?lﬁgtllg’ﬂ ge‘g‘zt%éﬁ'et"ﬁé" ebHauRtins §pr§‘géﬁéedtWé[‘?\Bﬁ‘gr*H@‘)&’e‘t@P of

prevent amghiig4i n the exanpl e of a grounded conductive housing.

[0025] Figure 4Dis an isometric view showing installation of the plug-in power tap of
Figure 4 in the power track housing assembly of Figure 1.
[0026] Figure 4E is a top view of the plug-in power tap of Figure 4, showing the

manner in which spring fingers are extended by action of a cam.



[0039] In the illustrated enbodi nent, use of individual insulators
rather than a continuous insulator is preferred because it prevents
arcing fromone conductor to another, although a continuous insul ator
may be substituted w thout departing fromthe scope of the invention.
| f arcing does occur, it would be between the conductor and the
grounded housi ng and generally the conductor to housing voltage is

| ess t han [042] CRRAUEUPTs b Gedf GRGHIEE B pPoRkt 8RRILTIAPAN to@egkﬁtﬁ%sﬁ'nbi%’of
and 2C show a splice assenbly 11 useg to connect power trac ousi ng
assenbl i edheRlBgitpoveritep afddewiedk err ed enbodi ment of the invention.

The ill USt[G@tS?dF%B]L'é 48 1%?15 ﬁgpllet¥iciv§e\)@gﬁé){éag'%ti59 OF%I'E rﬂgjf%téingjg:gfvsir glgsof Figure

assenbl i es havin our current conductors

i 11 ustrat dd vhichFingupelyl inakudesl A, plimatitynafy ptdtéceive slevibes adaplsed plurality of
connect hQ&%Lﬁge@ssenblies with different nunbers and arrangenents of
conductors o us bars, as discussed above. [0041] As shown in Figure
2A, one en@h28| Figard1@Hsik ag isbheaic Gpkitgi@nadrse el itarlol the pRIELADS&Er fap obe
i nserted Ento ﬁg;end of a first power track assenbly housing 1 and

t he opposit®&'&AF of the splice assenbly is arranged to be inserted
into an enghzal B r | K .
~order to gg{e%d ?ﬁggggﬁSgggﬁﬁgké%ﬁg5??%gbﬁgﬁgﬁiﬁﬁyh%%§ﬁgﬁ8§?ﬁg?hdd&’
housi ng ad$&enbl i es together. Each splice assenbly includes a

| it ilient i g 1 (g P s
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be connect@dlegheplitchassapbly cenasserttih yacéadims evithele ipfheipldd @ fhoptefensd 1
of the pomeL @rachhgusin%.assenbly, as illustrated in Figure 2A,
then the EUPPERELUMPYINE™M hgers 13, shown in Figures 2 and 2B, are

ext ended 10033] CRIBHACS isQxli MDY iBR O Ha8hQlsind b WeLrernitiatiofsibt A& nys
14 described in nore detail below, to engage the conductors 3 In

order to EofHUEEd pBuRscomarsge sitht the prnpimdes ol ghe prfercedoembgdiofent tvé the
housi ng aﬁﬁgﬁmhjgﬁmﬁp%ﬂg [WolRls] gether. Al though the

cont act - ext endi hg mec an?snﬁoggﬂgeice is illustrated as utilizing
cans, it WO3B] Héigurspfeisi ait duntehrit viswhef odewifcmsnyf possiti iapplidakiens for a

conduct or wed type in tion devices, y he substituted
For the i CEAHPSrBRe ERER 10w il thebrt® EERPRl MEnGRAss 13 are
positioned in recesses on both sides of the splice housing 12, with
splice housing 12 being nmade of an electrical insulating material to
electrically isolate the respective current carrying fingers 13, and
shaped to fit within the housing 1 of a respective power track
assenbly. The shape of the housing 12 will depend on the shape of the
power track housing assenbly into which the splice assenbly 11 is to
be inserted, as well as on the shape and configuration of the current
carrying fingers 13, which in turn wll depend on the configuration
of the conductors 3 of the power track housing assenbly. As shown in
Figure 2C, additional insulating naterial 16 nay be added to increase
a di stance between the current carrying fingers to provide added arc
protection. In addition, as shown in Figure 2C, the current carrying
fingers 13 may be in the formof conductive strips that are clipped
to the added insulators 16 and/or splice housing 12 by hol d- down
brackets 17. [0043] In order to ensure a good el ectrical connection
bet ween current carrying fingers 13 of the splice assenbly and
conductors 3 of the power track housing assenbly, cans 14 of the
preferred enbodi nent are shaped to cause fingers 13 to extend in a
direction perpendicular to the direction of insertion and away from
the splice assenbly housing 12 in order to securely engage the
conductors 3 of the track housing assenbly after the splice assenbly
has been inserted into the track housing assenbly. By causing the



[0045] In addition, the splice assenbly may include a sub-assenbly 17
cont ai ni ng conponents and/or electronics for current nonitoring or
protection, and connectors, not shown, may be used to connect fi ber
strands and or wire cabl es between power track housi ng assenbly
sections. Electrical connections nmay al so be provided at each end of
the finger assenbly to all ow voltage drop neasurenent, and
tenperature sensors attached directly to the current carrying fingers
3, the vollj@J%L@tpDEHERWI@NE‘OP WPEEFEI@@EDWBBW re sensors
bei ng connected to integrate age an Enperature nonitoring
circuits contalned in the electronlcs sectlon and arranged to
connunlcat twar I

Aternat i Jor Piefer FapRa pEmRkE SR B i RN SR i
i mhedded tcurrnrnmondnctdris g é&ns bemﬁeama:trdmg t@mdrﬁmmb@nmeaﬁl afeqé liwendidn

a network .or wth el eﬁtronlcs | FE sub- asse (g%Q. LOO46 Fi gur es
3and 3A SO PRYe Gk TR MEeHaARe &l FiEdEp b vingd ol Fgior ChHEBeRpiSHa
into the mowsihig bf @6KodieeISt NGuBSGEEMDItYe Algh08SlchEbildasBts HNBud 9ar§l3¥3%d
added nechani cal support accordlng to the preferred enbodi nent o
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|nvent|onCOTWem§ﬂbﬁdrF”H%VF@é§n98 gé¥Wﬁ§F@Nﬁ@@”t6fﬁﬂev@h17tﬁbumng<ﬂ
conduct or spéham qe&é’} mcﬂﬁﬂe dél‘@d\leg &;H@aﬁs%’ 9)@@0&1@%&109@'@%% ?ogoél%dﬂﬁﬁ fbtxge

the high currents in the event of a short cir rrange
i nstalled hpnsmmssemblb/cforomoamt:m seeuninf M Uishiiel dink aic dtei form oAglat plates (not

support - 20l Fr e VPSR AP a8 S b B e R oo itcing
conduct or pladest (mopslmm*r)tmidbeﬁﬁ fkreomﬂgﬁarcmlmgomdm\dmdilTMterIIh@orSMQmentg the

device may be slid |nto hhe housi ng assenbly by inserting it into an
open end SfMHE0 &8 B5cHiB8ore ternination or splicing to other

housi ng ageEspl InelditRAGhe B6WNISE1 BY thd pBALL Qﬁkmoﬂgzﬁ g%em@')}rﬁ%’“‘w bolidb§

within the scope of the invention to vary the sh a%e and conflgﬂratlon
of the supftr subreaviigads Gue/ongBIPAItMETEHt PadwRges: taroyes.r BagssEse os Gbﬁpd}kc)fto
the inven h t Qr, A I nt
engagemn%b%rﬁéﬁﬁéeﬂgén EaP rg\rﬂé‘gg é}% ‘F%é%g% (?r}'%on%%ltﬁt g%f? legnﬁ énR?Ben 5
assenbl y. n@iydmeadshlenehmpmetpadm/cce@mwemtgmecg dlongethgdgeth bethe housing

conduct ors r to vent deformatjon, ort d vice
shoul d be ﬂ‘idgved?c{ gy n%t'é)P?lago't Ve ﬁ%tsa%p’ee’f t’ﬁh@af‘}? g‘gﬁ’@nd‘ﬂ fhgesignal
[0047] Fi goiiestofs aneingAofdectdion @ckloti@r b aPQBRS 7 HaR eehdls ﬂeﬁg BHedignal
power conversion and/or nonitoring circuits in a sub-assenb

accor di ng *PgPNTa FEAENcal ERpEIREhendrakiné mankemartasged (o %erﬁﬁri@trlcal

splice ar %%ﬂ&?ﬁ?f&frfbéﬁdﬁ%é&%nic'amﬂlgur es 2, 2A, and 2C, the pover
connections use spring fingers at are extended by a

cont act - em@ﬁhllng&dﬂﬁmam sminsteadesfi EMIsthididiag [gites, thomalngabawybltgelfwe

d bed t act th d t th
descr ! bed THSLAN of 0K, SOMEGLLM ! Fr SORSHBLAR R afod IEBRIEL

power t apmiagh@ictfhe. powerent C(&ﬂ&ctbﬂwﬂl theon Sl fipleYeciMyl fictd mesHEGEnRE, WIRRITT
and ensuri,hn ood el ctrlcakﬁ@onnectlon [[0048] Those skilled in

a
the art. wiFoUsRE Berete b rrghetonly RUNMEH ealiorit pp aﬁ@ewﬁm magnepﬁ@efds
current ceddLtTHROhGRgND Sf‘lb\plgeﬂrl S.l?lé@resh@l% d &%ﬂléﬁgﬁ%u skQiohNgr QU

and arrangenent of conductors 3 in"the power tra sing asse
whi ch nay TgErighr eveves fh‘eﬁsi@rkllbédn Hisoveyillsappreiate thhtethpbugs bevtipowar bet ap

can be in e .lLength,.of the r ck housi ng
assenbl y. gﬁﬁﬁ£gﬁ %ﬁ 3§%E%%9$9\%g1@8#?ﬁ% Fm%a%wnﬁﬁ.wg‘é E%%BBHHFW@

to a bus bther ocmf“rgormiuntm laBgrmya bxmurmmm amenidk if euovidbidsariae %oﬁdﬂﬁ'(ﬂghe

fingers, s illustrated in Fi cl.ude fewer or nore

four fingé?¥" ”(grasé?)'ﬂgléfctpl %%%ﬁgf'gn %rd H’E‘ﬁ IR POEE 4Ry B8 slescaibed r@‘)@’ in

conduct i veorfeetharwit] By4dts AbieIAIAAIMLUET fodr Q%%hrrml%ﬁ&@c%&%’ by bl!lssbars

inserted into the power track housi ng assenbly, shaft-cam assenbly 47

he



contains the plurality of current conducting fingers 36, nounted on
the tower front and tower back, while the distribution sub-assenbly
40 is a parallel-piped or box shaped encl osure that contains power
receptacl es 50 and abuts parallel-piped or box shaped el ectronics
sub-assenbly 42, as best shown in Figure 4.As best shown in Figures
4F and 411, the tower sub-assenbly 38 is nounted on the distribution
sub- assentsl yred0udtatedhiat Figired ple ancdN GA| thobdrekitled i thet &€ walil Shplebibfel @4 the
sub- assenbl ﬁrOVIdeS @gﬁ %F for camshaft 41 into the distribution
sub- asserrﬁ‘i“z}“ o Rt do dife aaforieauselar pyrapgamsst or fo dredpattiewar hepss e
the shaft duﬁ@nsﬁﬁb‘raﬁg’coﬁﬂlﬁlréttdn@&ﬁ@il@gra%%ﬁéucﬂjrs the respective
sub-assenblies are not intended be in any way limting, except
that the tOR81 Euasldiose Hisi cgﬂnggctmssnasbbe sionfged lfmednglc phiage pawen, tvrepole

power tra in Fi ure

mul tiple %gngpggbggcﬁcﬁﬁy%e ugr?’g]o}léhA&f BF%SB el i gét &Y 035”%’&@1 plus
fixed to tglmmda:rrslh@f powkt. asuill durttengbel desigprofshe agalanst 2amdy theveby t
extend res eCt'Vcﬁ HA% rs 36 on each side of the tower sub-assenbly
38 when t RECMmRdiis §THNT SoFaesd Hrgds the i ey qfﬁhepmﬁ)élﬁmﬁaﬁmw@esa
i nserted isoffieichh@isRAyEbetivE@Cthe ROHEICREs @%ﬁ@m b{ousir@ t fbepl’el;édt'%krl@% fCthe
configuration, the installer can use a tool, such as a wench o)
rotate t h&X¥apf §hagtoundd ‘é’@ﬂ%ﬂVF@ﬁu% el ectrical connection bet Ween
{he SPL gD IRT Bucd kel DEGRRANE! A58 o Fdul PRAALUA BN

tap assenbly has been nmounte power trac ouSi Ng "asse

Al t er nat i gedtinuons insylagdirsis }vmfelmech Eleheasscmpee\ceﬁtstzhemgnﬁrmt«)@ncdsmiuctm to

provi de gr or,.han or ot nmecha to facilitate. rotati

Dt e snap e ilARe oGy Blou Bl oV RRR B, SRRl frcrfihous Ciegy o hShuta

to secur e stdpe o}ﬁlthegmwmtmﬁv\&f afcp dos bdvar, ROWBH]d the A6 KvdRR WS Eithda&sesHAl te

before the cafr@;ﬁft 41 | r ot at ed altg&%)rrh t he bracket may be omtted

and/ or ot REH" B‘r'ﬁ‘%én rSeREaly thyeo i RgheusBEpYUEee nis pevse thap dpe
to the pO\A@{duhﬁoagj(Cdﬁgﬁ@bﬂ]g)|@§§6ﬁb| y may be substituted. An
alternative nounting bracket 44a is shown in Figures 4Gto 41. 100521
For saf et Y008hskigerest2, 3ds andy EGLﬁderﬂg‘Spﬂlpm geemblyri 1nwd 35 com‘wow\pnwan track
detail in d t bli,sh nnectlon

bet ween tﬁgusgld%\égge %gg Ego\tﬁhsﬁggtoag?e ?e”egnam?%ogmﬁ'i' © JBVEop-5 She
assenbl y befosated tshlececassafr&hsiy ic adghiet tmgorfneagefu&n@&sfmk:ﬂhe@(ﬁmnagtfouw High

t he potentlally h owe tra u5|n Iy conductors
4. [0053] “ArgH e “}éJ%E% E’H‘%gﬁf? gaﬁr@‘és“&t% a“realg ant LA llltdEP@i Hewies b e
in the fOédiﬁp@B‘d o bOtkiNBoushigd @ssBRBIAr wif chﬁyﬂeﬁ‘lgmﬁﬂbé?i.(ta‘ﬁﬂsdr&ﬂg&ﬂ@}ﬁs of
engages a | ocking cam51 on the canshaft 41 may be incl uded

prevent t RENWSRETRIOUS harsfas iscpsphabavet ated to retract or extend t he
fingers 3@mo4p| €8 0 i

or unl ockgod ij$|stslsyz)olrn\:ﬁ-l lnhﬂélu %i Oqgle?%g??rﬁené&ﬂn Qf?rrélegbelf e&n%n%bg’p?ﬂe
out si de oﬁrr@ﬂged (11<I> bt rindsued orio sautnnascs’eanﬁﬂsy pd@elstmacdiSask@nﬂiﬁ haadeg Sidadane
fromout5|gD | ustr n Fiqures 4E an

4G,
Ot her approac eeém glbtehr?s ﬁ %S%B@Ve‘ﬁtaffﬁage t(‘?dtifl P eg r 1i‘hﬁf‘a‘?“do‘Pfd‘?l preond

pl ug-in ppwesr thap hbnsmg hé@&nbl@f\l@bt dhoaaKinhearded tB@xﬁ:ﬁ&ﬂ{H)dZEuéP'Dfﬂ téd@desbba
are not | ed tq,,. i sigon of a tang connected to the slide and
g iR e

arr anged oedoInigg @”?r“é%taﬁﬁﬁ@tbgesa ghpat Fachnisplicentsarinblginplpdasket
44 so t hat|yl: ) LNnge
Che” pr ot oL ey TP DI QESHCRATING FRGY B bl 18 hubitel 38 e BRARLNGT

a renovabf@dggoer3 XIBﬂ@rPOtVWé U@P Sb@llsblﬂ aseembzied /tobe ebmitctedni When the splice

b- f d..of ud
or ot 1 cal 1y P o Re RS L PR OB (TG eE osh o Pl egmbtenes

mat eri al thsn&térémdﬂgmnth’geh@xfthabm\fﬁm &gryuzsg,eﬁﬁgemlmkﬁm  KigiReRahy 2B,
i nspections eas the oth hand, . use of an RF transparent

material &AFI° &ﬁgd%ykfye? %%acf FEIRY %ETG nish i icEnwek ay e capil f desggibedsf



t he power track housing assenbly. The protective devices my be
connected to a connector or port, or to a cable 44 that exits via a
gromet 50 for connection to a |oad or | oads. [0057] In addition, as
shown in Figure 4B, the tower sub-assenbly 40 may al so house current
sensors, contact and non-contact tenperature sensors 58,59 that can
send signals externally or to the internal electronics section.

Bui I t -i n \ohicageetsie b&ows ton@gafethe thedideds Din atdeABNRAdE® pbler between the
conductors to detec conguctﬁr and/ or plug-in power tap vol taﬂe
level s. AIFSPAGE CAHHES di Yphapetsingnsarablsp baipenpurd égctir.t Adhough the
el ectroni %§nt§étth§§e%§6ﬁg|8%e@i?an%n tof g et fseiu¥irAedMak Cutfllzin! EShESE hR Be

renote | ocation. [O ] Exanples of electronic circuits or conponents
that may BBPEeAicathsdthen devieesefoe maving the cendictuss endil 35 wadgertype dhoertibuit

are not | iym.ted - r . itoering and data coll ection of
vol t age, tdgﬁ%§f Q%gﬁ’éfmng‘:@.s%ﬂ%ﬁ [lgngg%t%? ?ﬁlgon conponent currents,
i ndi vi dual[0G#2] t Bheaturpavearryag dinpdrer 3 aandésitiorsd iplr&xssesloplb@th Sifes of the

mul tiplex co ni.cations. -Power .co rsi on nodul es such as:.  ACto DC
converter sy "%%Pf'@g 2& ‘fﬁ@“ M#O&ﬂ%ﬁ'gwg P}avgﬁﬁgﬂ‘&?lecmca] insulating material

convert er 3¢ eRVEEAIBS BolaRNBE Gp&dtiNE A0Lerf LHRAAL Fhers 1B AART Shp&Not#thSifhin
| ine regul ators or other power conversion circuits/conponents.

[ 00591 ThéeDrousiggi lcolhbvrspeqtior power Bracassomhles Thashine ofdhe heesing bhmtlhe
power bei |+ i ags LY. £on rs
3 or fr omiaggf]gr%ﬂgf@%gg% g?& i%‘évggéég'?\{akfo{lgg%ﬁggMggn%er m naeisgﬁ%e agge%b? e
wire, wireélldsso be ifsetied, asomiumi catheoshepcan berfgontiah nédhd durtdne carrying

el ectroni -.as ly 42 a st andal one pl ug-in r included in
the el ect FBRES Andan i i FBLArShdtEn e et sk BEAgRGietcs pree the
power t appoeOidek hassitessembled Aalayen inFigardTRC,ddamionkltiRsulitag heserikl #nd
1A, the power tr ? hQusi%:% 1 has cgnnectors 4 placed at_intervals

al ong t he Me&nlt ﬁC?d(C? P HBOIRRNG st Algtanes befwiears ifie curtank casyiRg dIngrs taruoYife

associ at eddeAaniUsoRLE0E M JdaliHh2asCRERN Y FRLNODE, tﬂ@l:.‘(ij)?én‘f cmm%M%eggn

the plug-in power tap can be attached via correspondi ng connect
and si gnaMmayds|iegedsrm aficarsiucty esipsritiatet clipbed tnthe et dadsinsmiators dislaed/oan

be incor p%l%%gf‘éri]‘gh M %@@%ﬁ’%ibﬁ%ﬁw cavities 8 shown in Figures 1

and | Afor ‘enco or Xing. As shown in Figure 4G optical
or IR tratidB] tlercsdarecensves s pbad elaciried| sonixetibm banpert adirght carril@ fingers

?FE)E)(rjmnnglé ggthglégl?c;?égge%%\f?gm} c?o%dt?cstgrg ry%lf ¥hetp%v}e¥ tarralcskn?u;[usi?lgta?se'gn%ly?rc]gms {40m
of the preferred embodiment are shaped to cause fingers 13 to extend in a direction
perpendicular to the direction of insertion and away from the splice assembly housing 12
in order to securely engage the conductors 3 of the track housing assembly after the
splice assembly has been inserted into the track housing assembly. By causing the
fingers 13 to engage conductors 3 after insertion, unnecessary wear on the fingers and
conductors is prevented, and insertion of the splice assembly into the power track housing
assembly is facilitated. The subsequent engagement of the fingers 13 and conductors 3
may, in addition to ensuring a good electrical connection, help retain the splice assembly
within a respective housing assembly, although such retention may not be necessary since
the respective housing assemblies being joined will be mounted on a common surface

with the splice assembly captured therebetween.
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10061] After the plug-in power taps are inserted into the power track
housi ng assenbly, the opening between the plug-in power taps can be
covered with snap-in covers 38. The covers can slide over each ot her
S0 any size opening between plug-in power taps can be covered. The
cover material may optionally be a current and/or magnetic field
conducting material for RF shielding or EM protection. [0062]

Fi gures 5,[06#] andllodatddl usFigake 2BaIthataN 4 0hay FeROIRIUdd BEkrts 18 to
housi ng asse in which the housings form"

i gS.
X " and 9 a‘fdgb'ieeretaag%g Cé@sgﬂéﬂwm& gutaR P qRlise erembhsing 2 pewserirack
assenbly of Eh Hes8mbl, amthulAthReTsRilikd ingleald § e
CBUSPDSCOHquguga'[SI on% to n% ch tﬁe arriangerrenpﬁ?%e(gﬁg a%ﬁqug{ggggr%)r
equi pment foRBIHBefGag $ush adi lﬂ‘feé'f’déhnol@hdp@sfor)ﬁ S@ﬂﬁeﬂdas&remﬁ s Hrihman be n
Fi gures 5, : |, ar of t nblJj es
are the sa?rsrgjb\T\I/h@@gad;gms§ Q&t‘b‘%%’l@e&”ﬁ& arranged &‘5‘8 ﬁé@pwn the
ot her assentohyt dziypl’ed'serestpl becexeasd enb}ha/a&fmwﬁarry‘ing:ﬁggmeﬂ 2and2v94,il B ehsd B,
and to re(é\%igve a 8 ﬂ% }( Bovver tap of the type shown in Figures 4 and
4A- 4G as SN by fres g'ﬁ 8"8#- [0063] Figure 6 shows an exanple of a
track hougomg] pRVedditied, the apiign a@@.ﬁ@l@bwy aﬁ&%edh%biagseﬁﬁb@y Rref fidigd
enbodi nent of the invention. The assenbly may optional contain a t%vo
i nt egr at edOFHHNRESBRIT jedestronigs f%wfrelﬁdwnoslugoa@scémpy, @8 candecirs, not
el ectroni ggywibLASBE 6 t gtF y
i nt egrat ed (l)nt o ?m Hméid)e/“’a‘g"s“é%o s %@gﬁfé#’ﬁ Va§ngatrJBtPés be%wg% pan?er track
sub- assen‘riibySllng’]@SISmdblsr sccimp)lar tEimMcaV&ormea:tamgmhﬁabsmmmevm{ed @ulédch end of

br eakers %efon rasQ; glg @ve d Vi %es and is illustrated as
accomodating 1ot condutt of & e LG 5 E o P EEOCHIG SRS e Stiechpd
be i ncor pdiraitgcoabe dirshtsgeAnaloN®s B, the 0BRSS tdrENmbhsuenidhe c MBS onk LA K
housi ng assenblér. The i nhput power sub- assenbly can al so house

current, VOTReRjwe SP@H&&%&?O@%W tSrintg g V§3?&e(ﬂ“§/°f tIaEREA pre ARONioting
the pl ug- icRcR@WBAtal@®$h tht RRcH SR RatidMdasSRsd ¥ CHBX‘HJM&QI: '{'ﬂ% #etwork,
optional antenna 70 for wreless comunications, optiona

optical, &MmehEPIeY. aprshitegrated/ disey. Véft@mﬁt@ml)coiﬁnM| athti oyrss prtanmal
connect or r c a dicators so.the
user can é%%?artnwﬁe&mﬁg%met ]t%]iedeg?e%cﬁl ’?'géfroera negrer gefml? J%}gﬁ RS COMRUEalE
ot her deviduectiyswitlopeeork or'veithodedrohick irgihie igb-awsemplyi®. wi ndows 77 may

be provid f.or_.cabl egtions.or connection to protective
devi ces. %ﬂ”ﬁgp]f‘g'd'éﬁs %61}]89’% fﬁ}o airgrag! s‘P?%’é%’F@leﬁugi’@gﬁe‘ﬁ%ﬁ PR [pesEeRd

in the botit®mcofovidierapk lﬂguduﬁ‘g RR¥RHIytaR ResiRI6EHBIbYs totﬂlpbfyamgc‘.l tnedfdnal O
and from fl oor nounted cabinets, \MX | e antenna 70 may be arranged to

transmt SRPPEECERIdigta theneferad embedimeningirths wentia Téh@impottui‘estces 23
t ransni ssi,@n t t c unt

for r edunglgnlggtgl iod @o&legﬂ{éghlé ﬁgﬁ@%{%? Sb;m lr?u{j‘%{)ﬁﬁ“ﬁg Q%QQE%‘%?@ ?&B thgp féfncge
st rand(s) p@@UmdéDMIQedjlghhertsnﬂsalmd(e&)/exﬁ%f arsdor@maet;ta@al éﬁangeamo bem‘saded

t hough to.t RCL | box f the tr.ack o] ation
assenbly f OP%C%%%GOE,[&:I?EP]G énf’tngfaﬁ@ Frﬁ%ﬁﬁ@” or’bscg g‘ $ Er“ﬂ anica support
el ectroni devieeXd inoldésran UpighDéaphOg e aR@WeiisvEREly lhRnEnE GHAOM B8t ERAgdE
derived fromthe g/er bei ng supplied fromthe input power section

conduct or 1egPngye He PEsY el them fg)@md@;fggmpg averélyofThersuppairgdralicecaist bss.
[0066] - Theice ko ARSRARIN: RAUSEILS, AledifE il FITLABLLLGASP APk, %mrei

Fig. 6 may be made of metal, an or opti y transparen
or any ot W@ﬁlllﬁﬁ@fe@fmwmn@ athes ltoelsmg mastenbhesa@sémtﬁuyemuyaa:bmmmahade

| 76 f
extt i ndt g s QAR SRR IHEa bR 1 Y PSRt 08 P ot ot the
i ncl uded suppartjiunchbons bays withs@pRpatigg Gouethe (sBefe SAWMy B, BRluding

rermvably connect,ed t t he i nput wer sub-assenbly 68 by mount | ng
hol es 75, PGV dFrPedﬁ%%‘hNéatr’rﬁWSn?ﬂng@ iy GpgaseBEne HilB| hagoadedys X 8parhe
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100671 Finally, Figure 7 illustrates a possible application of the
CBusPDS of the preferred enmbodinent to a typical data center having
fl oor nount equipnment.As shown in Figure 7, one power track housing
assenbly section 98 of theCBusPDS, including splice joints 93, is
ceiling nounted by rods 83, while another power track housing
assenbly section 91 is wall nmounted, though any conbination of wall,
ceiling, anmsfm ihtoohe homsing dsegnllyr ShgenBNippodyetiee tSRignd® dnbBoe the

track housing powegr. term nati on assenblies are spliced together wth
2" 90 degr SEPCUELE PO BE AIRGERATOEIYIONS 1he SHEREHHT EsToBH b Bade of o
spliced t ogaémethat&indfelbicdiaokdli@ysi Ng power term nation assenblies
wi th conductors_connecting the two housing assenblies. [00681 As is

typical, th&7loBigustd pirehd-4lshase Ry govep apeditoaptional Pb\@@rqon?@rsion
Because of Qe £ re. thal - r asse i es

may be m&g%l/ggngﬂ%‘h@r (f'e&%?tgrﬁlga SIta Etgsﬁte@ﬁld%cggrfd "{%htgotp% re&ea}f)e_rdae P 50 b
assenbl y, throweeetion. | Likdabs spidte arengenenthidngratedein| Bigores ofyi 2emt 36 the

si tuat ed. 691 Figure 7 shows_.four .of the nan nfi gurations of,

the plug-i h&glb\f\:é?nef %“Sagssee%fqgegngﬂﬁt;‘%a?hépﬁff’s§’|‘%‘1“§}8a&¢6’r aetigrtegtending

pri nci pl esncoharti$ie ok dvend kh, asafaft-@hth QWEsmblY A7 ABRHGENHEIGW! & ks cdrRRd

cabi net 86 .is beil?[:ggJ 1%pvs)?owered using multiple power cable drops 84 that
F

|
pl ug-in t &'ifcBefe & i e prwgt iraekwnsing ﬁ%ﬁﬁmhztmtf@mbdégcﬁbﬁaapg@,serfi@;
e : . - . ‘ .
Chto power 4 s HELE P A B T S ek doting MR WAL L LS
Figs. 1 ad@suringa goppelgctsiedentnestioni.i gur ati on, | oad cabinet 87 is

Boserbly 14381 SREsBSURk 1 88 g SR BT HEL KTt e Rrd et P hthe”

ot her snaklrrgitgoaluctingngtringigets 36 sPQIM Eordadporsil 1§ i) nukiRP and&H48a&Beht bp
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above, so that the plug-in power tap can be inserted any place along the length of the
power track housing assembly. In addition, each of the spring finger units corresponding
to a bus bar or conductor 3 may be made up of four discrete spring fingers, as illustrated
in Fig. 4, may include fewer or more than four fingers or conductive members, or may be
made up of a single conductive member.
[0049] After the plug-in power tap assembly is inserted into the power track housing
assembly, shaft-cam assembly 47 including individual cams 43 is rotated to cause the
spring fingers 36 to extend, as shown in Fig. 4e, and make contact with the power track
housing assembly conductors. This allows the plug-in power taps of the illustrated
embodiments to be located and securely connected anywhere along the length of the
power track housing assembly:.
[0050] As shown in Figures 4 and 4A-4G, the preferred plug-in power tap assembly
may, by way of example and not limitation, be made up of three sub-assemblies: a tower
sub-assembly 38; a distribution sub-assembly 40; and electronics sub-assembly 42 (it is
also within the scope of the invention to integrate the sub-assemblies into a single
assembly or just two sub-assemblies). As illustrated, the tower sub-assembly 38 is

substantially planar in shape for insertion into the power track housing assembly and
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power drops 85 supplying three phase power and fixedly nounted in the
plug- in power tap assenbly 3. Finally, ina fourth illustrated
configuration, |oad cabinet 89 is supplied with DC power using one

t wo- conduct or power drop cable 99 fixedly mounted in the plug-in
power tap assenbly 80, the DC power being generated by a rectifier
nmounted in the electronics sub assenbly in the plug-in power tap

assenbl y aodtamschonplumilicabf ﬁgﬁeélt Edi’d‘du%g ﬁlﬁgfer@l?@%@té@i &h ih@ttower front ﬁgcli
comuni cati ons, bei provi ded .between the ug-in power tap asse y
and the | d%‘aefc%aﬁgﬂé’ﬂ.ﬁe tero Fi6iribuHom Spb-gssemply wjr)q Isug topeailelgpiped or box shaped
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di spl ays npunted on the respective electronic su blies an
cont ai n ow&clreRies sibtasgamdtie 424 asibesinbiopoineFigpee dAebert showi indFigmgs 4F and

1 oor  mount B4 oanrner 9 b 8 Moy BR LU R ESR-55mBRAR o e

housi ng powering erthe rptdf e distsibutinysuBasseiibey proeidks fuesipt Mg da@nvﬁﬁft 41 into
term nati gn assenbl an cqntajn.an over, curren rotection device
andl or - pou P AR wh et 2 MR LY e aesesSel b dherdn gy Bkeaine
CBusPDS dahat.aptkoaas, the aMsiated shghed dF BreWeddRcidd d3b-akdellb1i8Late hot Mended
cabinet 96. In addition, a wall nounted display 94 may be i ncl uded

that can d§ g?)}naa)pyé»fqy Iisitipg rerceph that the tower sub-assembly 38 must be configured to fit
into the power track housing assembly.

[0051] As shown in Figure 4A, the multiple cams or eccentric members 43 of the cam
assembly 47 are fixed to the camshaft 41 and arranged to press against and thereby
extend respective fingers 36 on each side of the tower sub-assembly 38 when the
camshaft 41 is rotated after the plug-in power tap is inserted into the power track housing
assembly. In the illustrated configuration, the installer can use a tool, such as a wrench, to
rotate the cam shaft and establish and electrical connection between the spring fingers 36
and the conductors 3 after the plug-in power tap assembly has been mounted to the power
track housing assembly, Alternatively, it is also within the scope of the invention to
provide grips or handles, or other mechanisms to facilitate rotation of the shaft 41. A
mounting bracket 44, shown in Fig. 4, may be used to secure the plug-in power tap to the
power track housing assembly before the camshaft 41 is rotated although the bracket may
be omitted and/or other mechanisms or means for securing the plug-in power tap to the
power track housing assembly may be substituted. An alternative mounting bracket 44a is
shown in Figures 4G to 41.

[0052] For safety considerations, grounding finger springs 35, shown in detail in Fig.
4d, are provided to establish a ground connection between the power track housing
assembly and the plug-in power tap assembly before the current conducting fingers 36
make contact with the potentially high voltage power track housing assembly conductors
4,

[0053] Also, as shown in Figures 4G to 41, a safety locking device in the form of a

locking slide member 49 having an extension that engages a locking cam 51 on the



[0072] Having thus described a preferred enbodi ment of the invention
and variations of the preferred enmbodinent in sufficient detail to
enabl e those skilled in the art to nmake and use the invention, it

wi || neverthel ess be appreciated that nunerous variati ons and

nodi fications of the illustrated embodi nent may be made without
departing fromthe spirit of the invention. Accordingly, it is

i nt ended tdaa{shatmel Iy ®atihdideaad ﬁmeﬁtltn& ESRsHRN 44 %mﬁ@&){@ A8 T Ria@Nor
or acconpanyi ng draW| ngs, but t it be defined solely in accordance
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tap anywhere not limited to, inclusion of a tang connected to the slide and arranged to cover mounting
fasteners associated with mounting bracket 44 so that the mounting fasteners cannot be
turned without “opening” the protective device.

[0054] As illustrated in Figures 4 and 4E-4G, a removable cover 43 on the distribution
and/or electronics sub-assembly 40 can be fabricated of any material, including IR, RF,
or optically transparent material. Fabrication of an IR transparent material has the
advantage of allowing users to make IR temperature inspections easily. On the other
hand, use of an RF transparent material allows wireless transmission through the cover,
while use of an optical transparent cover allows fiber optic receivers to be placed against
or close to the cover to pick up optically transmitted data. In either case, the power track
housing assembly of Figure 1 can have a bare fiber optic strand incorporated to receive
optical or IR transmitted data from the plug-in power tap assembly, with optical or IR
transmitters being incorporated in the plug-in power tap assembly to transmit/receive data
processed by monitoring circuitry within the electronics sub-assembly.  Multiple
transmitters/receivers can be mounted for redundancy, or for encoding or multiplexing.
[0055] As illustrated in Figure 4, an optional antenna 57 may be mounted on the
electronics sub-assembly 42 for wireless RF data communications. If mounted on top of
the electronics sub-assembly 42 in the position illustrated in Figure 4, the signals will
advantageously be transmitted/received within the power track housing assembly cavity,
thereby shielding the signal from external interference or from radiating interference.
Multiple antennas can be mounted for redundancy or for encoding or for multiplexing.
[0056] As shown in Figures 4 and 4141, the distribution sub-assembly 40 of the plug-
in power tap assembly may contain circuit breakers 52, receptacles 50, fused disconnects
and/or any other current or power activated protective devices, the number and

arrangement of which may depend on the number and arrangement of conductors 3 in
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along said | ength of said housing assenbly; and _ addi tional end
openings at said first and second ends of said housing, said

addi tional openings being arranged to receive splice assenblies for
connecting together multiple said housing assenblies; 15a plug-in
power tap, a portion of which is arranged to be inserted into said
power track housing assenbly through said bottom opening, said

pl ug-in pawepowaptragkChedinggassembignt aa¢ peott@nei igicde\vidiLbe ¥BfneRted to a
plurality of resilient spr 20wher ei n _sai d cont act

| ers, .
bt end! ng COUFFERCT BThGET] Gk aEHyage BABMBILSS Rconatgion beloed or
sai d resilidq@qat spring nmembers against respective said conductors
after said plug-in power tap has been inserted into said housing, to
t her eby eéQQ%B'] | Brrddriios] ascthpivaan FégimmdB: irerioet subeasscoatilyl 48 esiyl dlenitouse

ISIE])L: L‘gl gggltgfé esastgrs,sa‘in(?ac?QHCFH&J-Q&‘E&C’[ %e%p%re{?&rlél%élgsgrspﬁ\f\gthgta Bunf i Qigxgais
externally or to the internal electronics section. Built-in voltage sensors may be
imbedded or attached to the conductors to detect conductor and/or plug-in power tap
voltage levels. All data can be displayed on a display mounted on the electronics sub-
assembly 42 or transmitted via wire or wireless to a remote location.

[0058] Examples of electronic circuits or components that may be contained in the

electronics sub-assembly 42 include, but are not limited to:

-Modules for monitoring and data collection of voltage, temperature, individual

distribution component currents, individual or total power parameters and/or

simplex, duplex or multiplex communications.

-Power conversion modules such as: AC to DC converters/inverters, DC power

supplies, frequency converters/inverters, energy storage components, transfer

switches, line regulators or other power conversion circuits/components.
[0059] The DC logic power for the electronics can be derived from the power being
supplied from the power track housing assembly conductors 3 or from external sources
via signal cables 46. Terminations for the wire, wireless or fiber communications can be
contained in the electronic sub-assembly 42 as a standalone plug-in, or included in the
electronic and/or distribution sub-assemblies of any plug-in power tap.
[0060] As described above in connection with Figures I and 1A, the power track
housing 1 has connectors 4 placed at intervals along the length of the housing, As a
result, the connectors and the associated conductors can form a communications network
into which the plug-in power tap can be attached via corresponding connectors and signal
cables 45 and 46. A second set of connectors and cable can be incorporated in a second
of the sub-cavities 8 shown in Figures 1 and 1Afor encoding or for multiplexing.As
shown in Figure 4G, optical or IR transmitters/receivers 52 can also be incorporated in
the bottom of the plug-in power tap assembly to transmit data to and from floor mounted

cabinets.
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one receptacle connected to at |east one of said resilient spring
menbers for supplying power to equi pment upon rotation of said cam
menbers into engagenent with said resilient spring nenbers and
connection of said equipment to said receptacle. 5 2. An electrical
power distribution systemas claimed in claiml1, wherein said
contact - extendi ng device includes a cam nounted on a shaft arranged
t o be rot abd] ahfiarthé peerih ip@ﬁeloﬁ‘ae\iﬁ'b %s@ﬂtugha:tclﬂt_hﬁ(b?ﬁér R Hoﬁﬁiﬁ%ﬁébﬂbiy,
ower track housing assenbly, 10wherein resilient spring nmenbers are
Pmunt ed o eo?PﬁB'élgtbg@"egP H&&l&-l%aqwré%°§@gﬁ ce¥eErd Vish sapon cevers 3%-dTeam

cause the cp@sd bdnilide SPE dABh BBRPSY %Wﬁzeeé}ﬁﬁm%aéﬁvé_%h pﬁ?glﬁl o ts eRogoe

a respective one of said conductors, erein‘ap ality of
sai d cans “@réedrpubltegovti mateaiak aryhaptional the eneursamahdior gagdnepiai fieldf

o, A TR, Y SODE R e 5 e o o

cl ai med i HO0SRhigdres SubfAherd SB illustrate variations of the power track housing assembly
of Figs. | and la, in which the housings form “T”, “ X “ and 90 degree assemblies that,
together with the basic linear assembly of Figures 1 and IA, permit installers to generate
unique CBusPDSconfigurations to match the arrangement layout of the powered
equipment. Aside from the different shapes of the assemblies shown in Figures 5, 5A,
and 5B, the internal arrangements of the assemblies are the same, with each assembly
being arranged to be joined any other assembly by the splice assembly shown in Figures
2, 2A, and 2B, and to receive a plug-in power tap of the type shown in Figures 4 and 4A-
4G, as well as in Figure 5B.
[0063] Figure 6 shows an example of a track housing power termination assembly
according to the preferred embodiment of the invention.The assembly may optionally
contain a two integrated sub assemblies: an input power sub-assembly 68 and an
electronics sub-assembly 67, although the sub-assemblies may be integrated into a single
assembly.
[0064] The input power sub-assembly includes compartment 71 arranged to house
circuit breakers or other protective devices and is illustrated as accommodating four
conductors, although more or less conductors can be incorporated as discussed above in
connection with the power track housing assembly. The input power sub-assembly can
also house current, voltage, temperature and/or power sensors.
[0065] As with the plug-in power taps, the termination assembly may include an
optional antenna 70 for wireless communications, optional IR, optical, or other
transmitters/receivers for communications, optional connectors for wire communications,
and/or visible indicators so the user can determine whether the circuit breaker or fused
disconnect or other device is “open” or “closed.” Lugs 76 and exit windows 77 may be
provided for cable connections or connection to protective devices. The optical or IR

transmitters/receivers can be incorporated in the bottom of the plug-in power tap
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conprising a splice assenbly arranged to be received in one of said
end openi ngs of said 20 power track housing assembly to extend a

I ength of said housing assembly by connecting the housing assenbly to
anot her said power track housing assembly, said splice assenbly
including a plurality of conductors arranged to engage said resilient
conductors of said housing assenbly, wherein said splice
assenbl y iasehibtieso aacntit i teexideffch figormmetiasd sdbirats, ange dnlefn LTDAGE be
and push said rﬁsilient @ nd ctorE into engagenent with said
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or fuses, for connection external module or to the internal electronics section 67. The DC logic
power for the electronics can be derived from the power being supplied from the input
power section conductors or from the external sources via one of the signal cables.
[0066] The sub-assembly housings of the termination assembly shown in Fig. 6 may be
made of metal, an IR or optically transparent material, or any other material, and the
termination assembly may also include lugs 76 for securing cables and/or other
equipment, as well as cable exit windows 77 and other structures or features
conventionally included in a junction box. A separate cover (not shown) may be
removably connected to the input power sub-assembly 68 by mounting holes 75, or the
module may include a door for enabling access to the protective devices and electronics
contained therein. Preferably, a connection section 78 having a configuration similar to
the power track housing assembly extends from the input power sub-assembly so that the
power track housing assembly can be connected to the termination assembly by an
appropriate splice assembly such as splice assembly 11 shown in Figures 2, 2A, and 2B.
[0067] Finally, Figure 7 illustrates a possible application of the CBusPDS of the
preferred embodiment to a typical data center having floor mount equipment.As shown in
Figure 7, one power track housing assembly section 98 of theCBusPDS, including splice
joints 93, is ceiling mounted by rods 83, while another power track housing assembly
section 91 is wall mounted, though any combination of wall, ceiling, and/or floor
mounting arrangements may be used. The two track housing power termination
assemblies are spliced together with a”90 degree” section 90. Alternatively, the
assemblies could be spliced together using two track housing power termination
assemblies with conductors connecting the two housing assemblies.
[0068] As is typical, the load equipment is not evenly spaced on the floor. Because of

the unique feature that the plug-in power tap assemblies may be mounted anywhere alone



10wherein said plug-in power tap includes at |east one of a DC power
supply, a transformer, a voltage inverter/converter, transfer swtch,
and a frequency inverter/converter, ~ Wherein said plug-in power
tap includes nmonitoring circuitry including at |east one of a power
nmonitoring circuit and a tenperature nonitoring circuit. 15 4. An

el ectrical power distribution systemas clainmed in claim1, further

conpri si nghaleaghl & thapsweduddy wakids REWRILIYL haekydAoH AbEIn@SSAREP WheleQhe
carrying electrjcal . signals fromsaid nonitoring circuitry to

renot e nonPAdarRgest sditeshy equi prent, 20wherein said cable is a
fiber opt i[@()@?bii‘%ure 7 shows four of the many configurations of the plug-in power tap

assemblies that are possible according to principles of the invention, as follows:

- In one configuration, load cabinet 86 is being powered using multiple power
cable drops 84 that plug-in to receptacles of a plug-in power tap 101
corresponding, for example, to the one shown in Figs. 4g to 4i, which has
been inserted into power tap housing assembly 98 corresponding to the one
shown in Figs. | and la.

- In a second configuration, load cabinet 87 is powered using one power drop
fixedly mounted in the plug-in power tap assembly 102, and a signal cable
drop is used for communication or other small signal functions, the power and
signal drop indicated in Fig. 7 by reference numeral 83.

- In a third configuration, load cabinet 88 is being powered using muitiple
power drops 85 supplying three phase power and fixedly mounted in the plug-
in power tap assembly 3.

- Finally, in a fourth illustrated configuration, load cabinet 89 is supplied with
DC power using one two-conductor power drop cable 99 fixedly mounted in
the plug-in power tap assembly 80, the DC power being generated by a
rectifier mounted in the electronics sub assembly in the plug-in power tap
assembly and a communications link 94, for example via IR communications,
being provided between the plug-in power tap assembly and the load cabinet.

[0070] In all of the illustrated configurations, the plug-in power tap assemblies may
have local displays mounted on the respective electronic sub-assemblies and can contain
over-current protection and power parameter monitoring devices.

[0071] The CBusPDS in this application receives power from a floor mounted cabinet
96 via, for example, a conduit 103 and track housing power termination assembly 97.
The track housing power termination assembly can contain an over current protection
device and/or power parameter monitoring, as well as a local display of all CBusPDS
data and can transmit the data with an RF link 82 to the cabinet 96. In addition, a wall

mounted display 94 may be included that can display all network data.
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wherein said at |east one of plug-in power tap, and a splice assenbly
for said power track housing assenbly to another power track housing
assenbly, includes a transceiver for comunicating wth renote
nonitoring or display equipnent, wherein said transceiver is
connected to an antenna extending fromsaid plug-in power tap, said
antenna being inserted into said power track housing assenbly when

sai d port |[0m172rpf Hadhgl thk dgscriBed @ pRIerfedRn{bddinks st @6 ilvRhGorsHdd aRNERE of
track hous SS |y, Swherein said plug-in power tap further
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power track housing assenb ere
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position ig xt.endi n reve t

ovi ng t o Btk B AR e EANAEh R T AT 1 b EaPbg BFDdfmircachy HE™
menber , aradoteodebmmmn ablhecdngaaying ataogkdsNButpR&iit bodefingd Whle K n $8ddild o
is free to. e nanua y noved to engage or disengage said at |east one

resilient "4 aims. wherein said plug-in power tap

i ncl udes: a tomer sub assenbly i ncluding said portion arranged to be
inserted into said power track housing assenbly, said portion 15

i ncl udi ng sai d contact-extending device and resilient spring nmenbers;
a distribution sub-assenbly including said at | east one receptacle;
and an el ectronics sub-assenbly including nmonitoring circuitry,



wherein said plug-in power tap includes at |east one groundi ng nmenber
extending froma top of said plug-in power tap and arranged to
contact a grounded 20 el enent of said power track housing assenbly
when said portion of said plug-in power tap is inserted into said
power track housing assenbly. 5.An electrical power distribution
systemas clained in claim1, further conprising an interna
mechani cal sygpofiiinfr ranged to be inserted into said power track
housi ng assenbly and to engage said conductors in order to prevent
sai d conductors from deform ng upon occurrence of a short circuit,
wher ei n said housing of said power track housing assenbly is made of
an EM 5shiel ding materi.al, . Wherein said housing of said power
track housind- asséWbil§etiical pawer distrigutian sistent. campyisiagnduct i ve
mat eri al , ) i )
a power track housing assembly including:
5 a housing;
a plurality of conductors extending from a first end of the housing to a
second end of the housing;
an opening in a bottom of the housing assembly and extending
continuously from the first end of the housing to the second end of the
10 housing, said opening being arranged to receive a plug-in power tap anywhere
along said length of said housing assembly; and
additional end openings at said first and second ends of said housing,
said additional openings being arranged to receive splice assemblies for
connecting together multiple said housing assemblies;
15 a plug-in power tap, a portion of which is arranged to be inserted into said
power track housing assembly through said bottom opening, said plug-in power tap
including:
a contact extending device; and
a plurality of resilient spring members,
20 wherein said contact extending device is positioned to engage and
press at least one of said resilient spring members against respective said
conductors after said plug-in power tap has been inserted into said housing, to

thereby establish an electrical connection between said resilient spring

members and said conductors, said plug-in power tap further including at least
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wherein said housing of said power track housing assenbly includes
exterior grooves for receiving EM shielding plates, 10wherein said
housi ng of said power track housing assenbly includes interior
grooves for acconmodating insulators that surround said conductors.
6. An el ectrical power distribution systemas claimed in claim 1,
further conprising 15a term nation sub-assenbly including a power
term nation junct b depalielcof MRELH Adc2Rbk 6?%&'%&1&&&8:@%%%% for
power supply, said termnation sub;assean%bPelng arrapgge ;sseﬁbly
connected to said t ousi: S acs .
havi ng one end thgﬁﬁiﬁﬁ% ¢ﬁ%% %ngig g%i ;%h&f%%ﬁhfﬁg@“%FthEwH@W&Jnm
track housing assenbly and a,secqond end that fits into a . .
cor r espondi ng opeﬁ’i‘%&gl?lﬁﬁ]tt H‘gthzﬁalge’ferﬂ?ﬁﬁtt iSBiS d’_&‘iné‘%%r%n%dy connection Of_ said
wherein said termnation sub-assenbly further includes an el ectronics
section for housi RYPBATSFHAGEEPIENi try connected to monitoring
circuits in said plug-in power tap by a cable or by a wireless
connectioh, and which is further connected to a renote nonitor or
di splay by a cable, w reless connection, or network,

2. An electrical power distribution system as claimed in claim 1,

wherein said contact-extending device includes a cam mounted on a shaft
arranged to be rotated after insertion of said plug-in power tap into said power track
housing assembly,

10 wherein resilient spring members are mounted on opposites sides of said cam
such that rotation of said cam cause the resilient spring members on each side of said
cam to engage a respective one of said conductors,

wherein a plurality of said cams are mounted on said camshaft, with one cam

for each pair of resilient spring members and conductors,

15 wherein a number of said conductors is four.
3. An electrical power distribution system as claimed in claim 1, further
comprising

a splice assembly arranged to be received in one of said end openings of said
20 power track housing assembly to extend a length of said housing assembly by
connecting the housing assembly to another said power track housing assembly, said

splice assembly including a plurality of conductors arranged to engage said resilient

conductors of said housing assembly,
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wherein said power track housing assenbly is |inear, wherein said
power track housing assenbly is "T" shaped, wherein said power track
housi ng assenmbly is "X' shaped. 57. A power track housing assenbly for
an el ectrical power distribution system conprising: a housing;

a plurality of conductors extending froma first end of the housing
to a second end of the housing; 10a opening in a bottom of the

housi ng assenbl y @ﬂfére%t@aﬁwis!fﬂic@%fséxﬂylﬂﬁu%c)ruéegog‘ E&ﬁa&ieg&}laﬁ@d n%‘?:h&n'i‘sgn

housing to the second end of 'the hous:ggélgﬁl gpgn:n% tﬁlg? 2r{gnge.
0 A0 B0 BRRE AL SR on Al LR B
and second eBHE‘al?tgf o%%ggdlﬂ:?cﬂgio?%hidspaoivger track housing assembly after insertion of said
splice assembly into said one of said end openings of said power track housing
5  assembly,
wherein said contact-extending mechanism is a cam mechanism,
wherein said splice assembly further includes at least one of a voltage and
temperature monitoring components,
wherein said plug-in power tap includes circuit breakers or fuses,
10 wherein said plug-in power tap includes at least one of a DC power supply, a
transformer, a voltage inverter/converter, transfer switch, and a frequency
inverter/converter,

wherein said plug-in power tap includes monitoring circuitry including at least

one of a power monitoring circuit and a temperature monitoring circuit.

15
4. An electrical power distribution system as claimed in claim 1, further
comprising
a cable carried by said power track housing assembly for carrying electrical
signals from said monitoring circuitry to remote monitoring or display equipment,
20 wherein said cable is a fiber optic cable,

wherein said at least one of plug-in power tap, and a splice assembly for said
power track housing assembly to another power track housing assembly, includes a

transceiver for communicating with remote monitoring or display equipment,
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15addi tional openings being arranged to receive splice assenblies for
connecting together multiple said housing assenblies, wher ein
sai d power track housing assenbly is adapted to receive a portion of
a plug-in power tap through said bottom opening, said plug-in power
tap including a contact-extending device and a plurality of resilient
spring menbers, said contact- 20 extending device being positioned

to engage and pre%e@ém's@'@%?an%@ve?fls SRt SR éd %nlﬁ%'té?&r%ef?@ﬁ %1d Dplug-

agai nst respective said conductors after said plu Ln powe t
been inserte § b sta ish an electri
connecti on bgt gﬁr 3@ %a{raggllﬁ | éen My %risreﬁe mﬁ%eS? %?fl?ﬂer %i?% %%ﬁa’@cﬁsmbly
and rein sa rack housin ass%gb y furt
i ncl udes a cgﬂﬁgﬁ?ﬁéﬁ¥h?%gpﬁﬁﬁPb@HBPQWET@Q§ insEredi IS saig gowst track housing
est abl i shing conn¥n|cat|ons between a nmonitoring circuit in said
pl ug-in poves¥HPPand a renote monitor or display. 58. A power track
housi ng assenbly as clainmed in claim7, wherein said cable is a fiber
optic cabbe, wher eihsradmisaidhdusimpowedr wmfm}mwemphsacd(bﬁokmﬂagsecurmg said
assenbly is nade of an EM
plug-in power tap to said power track housing assembly following insertion of said
portion into said power track housing assembly,
wherein said plug-in power tap further comprises a locking slide arranged to
be movable to a locking position in which said contact-extending device is prevented
10 from moving to engage or disengage said at least one resilient spring member, and to
be movable to an unlocking position in which said cam is free to be manually moved
to engage or disengage said at least one resilient spring member,
wherein said plug-in power tap includes: a tower sub-assembly including said
portion arranged to be inserted into said power track housing assembly, said portion
15 including said contact-extending device and resilient spring members; a distribution
sub-assembly including said at least one receptacle; and an electronics sub-assembly
including monitoring circuitry,
wherein said plug-in power tap includes at least one grounding member
extending from a top of said plug-in power tap and arranged to contact a grounded

20 element of said power track housing assembly when said portion of said plug-in

power tap is inserted into said power track housing assembly.

5. An electrical power distribution system as claimed in claim I, further

comprising
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shiel ding material, wherein said housing of said power
track housing assenbly is made of an 10el ectrically conductive

mat eri al , wherein said housing of said power track housing
assenbly includes exterior grooves for receiving EM shi el ding
pl at es, wherein said housing of said power track housing

assenbly includes interior grooves for accomnmodating insulators that

surround sai d CONGHGhRFM] meRRBES! sﬁp@ﬁ:} gn'glfaéﬁﬁ I0@e Qseidl ntgos\ﬁﬁ %(;r#}egg%%ék

housi ng assenbly is adapted to recelve an t enna ext endi ng

| ug-in power | n | ng connect ed t nitoring .
(F:) i rgui t rs in hg%lﬁgg S?sggl%}}ﬁ%cg&e%g? gé ,Saq%r? nd;uglo. S gh?fgﬁﬁ P BEVHY Sg’ﬁil c&nﬁ ; IS
by said housig n insertion of said plug-in power tap po'r'tlllon into
sai d housi ng,froa%g&g{rﬂmgélipan BEHEENES HASHRE FEC assenbly is "L

shaped. 20 9. A power track housing assenbly as clained in claim?7,
wherein said pov\e,wherem said housing of said power track housing assembly is made of an EMI

5  shielding material,
wherein said housing of said power track housing assembly is made of an
electrically conductive material,
wherein said housing of said power track housing assembly includes exterior
grooves for receiving EMI shielding plates,
10 wherein said housing of said power track housing assembly includes interior

grooves for accommodating insulators that surround said conductors.

0. An electrical power distribution system as claimed in claim 1, further
comprising
15 a termination sub-assembly including a power termination junction box for

connecting said conductors to an input power supply, said termination sub-assembly
being arranged to be connected to said power track housing assembly by a splice
assembly having one end that fits into one of said end openings of the power track
housing assembly and a second end that fits into a corresponding opening in the
20 termination sub-assembly,

wherein said termination sub-assembly further includes an electronics section
for housing monitoring circuitry connected to monitoring circuits in said plug-in
power tap by a cable or by a wireless connection, and which is further connected to a

remote monitor or display by a cable, wireless connection, or network,
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track housing assenbly is "X" shaped. 10.A plug-in power tap for an
el ectrical power distribution systemincluding a power track housing
assenbly having a housing; a plurality of conductors extending froma
first end of the housing to a second end of the housing; and an
opening in a bottomof the housing assenmbly and extendi ng
continuously fromthe first end of the 5 housing to the sgcolr\d end
of the housing, sgj ar | [GiAnge LRGEl.ve said plug-in
power tap anyvvherg’hg egﬁ%@% %Qﬁ}eér%gthﬁ %ﬁé}sa%gﬁéum ggr’ assenbl é sai d
pl ug-in power tap ri.sing: cpnt act - ext endi.ng _devi ce; and a
plurality of resi I‘J"?l\ﬁgrr‘l3 &P %ﬁerﬂﬁ?gzlf’gs,mg adSembly is 1" shaped,

wherein said power track housing assembly is “X” shaped.

5 7 A power track housing assembly for an electrical power distribution system,
comprising:
a housing;

a plurality of conductors extending from a first end of the housing to a second
end of the housing;

10 a opening in a bottom of the housing assembly and extending continuously
from the first end of the housing to the second end of the housing, said opening being
arranged to receive a plug-in power tap anywhere along said length of said housing
assembly; and

additional end openings at said first and second ends of said housing, said

I5  additional openings being arranged to receive splice assemblies for connecting

together muitiple said housing assemblies,

wherein said power track housing assembly is adapted to receive a portion of a
plug-in power tap through said bottom opening, said plug-in power tap including a
contact-extending device and a plurality of resilient spring members, said contact-

20 extending device being positioned to engage and press at least one of said resilient
spring members against respective said conductors after said plug-in power tap has
been inserted into said housing to thereby establish an electrical connection between

said resilient spring members and said conductors, and
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10wherein said contact-extending device is positioned to engage and
press at |east one of said resilient spring nenbers against o
respective said conductors after said plug-in power tap has Fen
inserted into said housing, to thereby establish an electrica
connection between said resilient spring menbers and said conducto[s,
said plug-in power tap further including at | east 15 one receptacle

connected to at | eastrefNgi®fposat @a&@%bhéi@@%ss?ﬁ%ig{‘gjﬁﬁ%mﬁ%g%r compagtment

suppl yi ng power to equi prent upon rotatioh o cam menbers

cngageent Wk Satibd S N SOEANG TIPS AL COMEELL SN L SRS,

equi pnment to said receptac i

' L Sontact ~ext.endi ng device is a camand said camis
mount ed o' 8 EORIRAHCIGA RS0 P aor GPaud arvep I aior pbSDRYSal
plug-in power tap into said power track housing assenbly. includes
circuit breakers. 13. A plug-in power tap as clained in claim10,

. . . . . . . itry
wherein said plug-in power tap 5includes monitoring circui
i ncl udi ngasat -eastAdRwebirack i aswmitlpes clgineddria ulaimand

wherein said cable is a fiber optic cable,

wherein said housing of said power track housing assembly is made of an EMI
shielding material,

wherein said housing of said power track housing assembly is made of an

10 electrically conductive material,

wherein said housing of said power track housing assembly includes exterior
grooves for receiving EMI shielding plates,

wherein said housing of said power track housing assembly includes interior
grooves for accommodating insulators that surround sajd conductors,

5 wherein said housing of said power track housing assembly is adapted to
receive an antenna extending from said plug-in power tap, said antenna being
connected to monitoring circuitry in said plug-in power tap, and said antenna being
shielded by said housing upon insertion of said plug-in power tap portion into said
housing, wherein said power track housing assembly is “I.» shaped.

20
9. A power track housing assembly as claimed in claim 7, wherein said power

track housing assembly is “X” shaped.
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enperature nonitoring circuit. 14. A plug-in power tap as
glgiggd in claim10, wherein said plug-in power tap includes a
transceiver for comunicating with remote nonitoring or display .
10equi prent. 15. A plug-in power tap as clainmed in claim 14, wherein
said transceiver is connected to an antenna extending from said y
pl ug-in power tap, said antenna being inserted into said power trac

housi ng assembdy wheslugah GoRer Edﬁg{?r ah e‘i@étx‘i‘caﬁ%:}d&éf 615%-2&91&@[)?%‘[8& f.rzlléluding a

inserted into said power track si ng asse

power tap as ﬁé\@érrfﬁa@ki%uﬁg?iaggggr% mﬁﬁa%oﬁﬁlag, pqo hlgl_ _hjll"}rr] ngﬁ}ec{ugégg@%ending

further conprises a brac ecuring sar _ _ _
IS";![ g Eg}"ﬁr :EC\@?&,{J;Q%& ieﬂcg 8]2 | 2 ncg%é@];tg lr?lbqoe\gpr?cp end' gfe trhEelh%?Jsigfg; gn%il gn ggerngrigoirlll a
bottom of the housing assembly and extending continuously from the first end of the
5 housing to the second end of the housing, said opening being arranged to receive said
plug-in power tap anywhere along said length of said housing assembly, said plug-in
power tap comprising:
a contact-extending device; and
a plurality of resilient spring members,

10 wherein said contact-extending device is positioned to engage and
press at least one of said resilient spring members against respective said
conductors after said plug-in power tap has been inserted into said housing, to
thereby establish an electrical connection between said resilient spring
members and said conductors, said plug-in power tap further including at least

15 one receptacle connected to at least one of said resilient spring members for
supplying power to equipment upon rotation of said cam members into
engagement with said resilient spring members and connection of said

equipment to said receptacle.
20 1L. A plug-in power tap as claimed in claim 10, wherein contact-extending device

1s a cam and said cam is mounted on a camshaft arranged to be rotated after insertion

of said plug-in power tap into said power track housing assembly.
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17. A plug-in power tap as clainmed in claim10, wherein said plug-in
power tap further conprises a locking slide arranged to be novable to
a locking position in which said contact-extending device is
prevented fromnoving to engage or disengage said at |east one
resilient spring member, and to be novable to an unlocking position
in which said camis free to be manually noved to engage or di sengage

said at |eastinne Agsid-lrepdwaiap 29 cBABEEH RS 10, RENGid Dl Wit e ap
claimed in claim 10?}$vénerg(?n sailjd plug-in power tap i nc?audgs: a Ifot%vwer

sub-assenbl y ;i IR+ Had ortion arranged to be inserted into said
power trackyﬁgﬂgéﬁgk%ggZ%%gﬁg'said portion including said cam and

resilient spring menmbers; a distribution sub-assenbly including said

at | east one receptacle; and an e: ectronics sut)- assentg: gi Irrggl |uﬁl ngai -
[ [ ircuit 10 19. A plug-in power tap as clai n

T(;,m 5\,{2; ggncs id &B—lg“ﬁl PR rtap gg,c afped teelaim 10ewberconidpbigrdipogver tap

menber extending froma top of said plug-in power tap and arranged to

contact a’gr doflidaes repiiveing afeuiti idclpdingrat teasicdneludusiovg:r asséotihy cibignand

said portion of said plug-in power tap is inserted into said power

track housi ng temperature monitoring circuit.

14. A plug-in power tap as claimed in claim 10, wherein said plug-in power tap
includes a transceiver for communicating with remote monitoring or display

10 equipment.

15. A plug-in power tap as claimed in claim 14, wherein said transceiver is
connected to an antenna extending from said plug-in power tap, said antenna being
inserted into said power track housing assembly when said portion of said plug-in

15 power tap is inserted into said power track housing assembly.

[6. A plug-in power tap as claimed in claim 10, wherein said plug-in power tap
further comprises a bracket for securing said plug-in power tap to said power track

housing assembly following insertion of said portion into said power track housing

20 assembly.

7. A plug-in power tap as claimed in claim 10, wherein said plug-in power tap
further comprises a locking slide arranged to be movable to a locking position in

which said contact-extending device is prevented from moving to engage or
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15assenbly. 20. A splice assenbly for an electrical power
d?gtributyon systen1?nc|uding a power track housing assembly having a
housing; a plurality of conductors extending froma first end of the
housing to a second end of the housing; an opening in a bottom 20 of
the housing assenbly and extending continuously fromthe first end of
t he housing to the second end of the housing, said opening being

arranged to rcﬁmlgﬁ% 3aiBl 89tdalt PAVREsiliER %ﬁ’ﬂﬁ YheEshal ong &fa' d ﬁﬁ{?ﬁ)tl@ t8an
ly;

sai d housi ng asse and end openi ngs rece|V|ng sal

i | i ent

assenbly, sai bl BoRESE GOORY i.sing gral it re %

conduct)c/)r S; Lgﬂ(?gpportg?t?or ﬂgtkj%lﬁ)ortl ng(f sal dfr%l uLa R RVAS y %111 ' ‘téfpgage or
nduct ors; t act -.ext endi n c an|sn1arrange

gﬁgage and pus%ng%ﬁedgalrdeagll?asg?ﬁer&%ﬁﬁ‘ﬂf@?fi?%gﬁ HES ‘engagenent with said

plurality of conductors of said power track “housing assenbly

after insertion of said splice assenbly into said one of said end

eni ngs of sald ower track housing assenbly,
Sop g /f plug-in power tap as claimed in claim 10, wherein said plug-in power tap

includes: a tower sub-assembly including said portion arranged to be inserted into said
power track housing assembly, said portion including said cam and resilient spring
members; a distribution sub-assembly including said at least one receptacle; and an
electronics sub-assembly including monitoring circuitry.
10

[9. A plug-in power tap as claimed in claim 10, wherein said plug-in power tap
includes at least one grounding member extending from a top of said plug-in power
tap and arranged to contact a grounded element of said power track housing assembly
when said portion of said plug-in power tap is inserted into said power track housing

15 assembly.

20. A splice assembly for an electrical power distribution system including a
power track housing assembly having a housing; a plurality of conductors extending
from a first end of the housing to a second end of the housing; an opening in a bottom

20 of the housing assembly and extending continuously from the first end of the housing
to the second end of the housing, said opening being arranged to receive a plug-in
power tap anywhere along said length of said housing assembly; and end openings for
receiving said splice assembly, said splice assembly comprising:

a plurality of resilient conductors;
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wherein said splice assenbly is arranged to be received in one of
sai d end openings of said power track housing assembly to extend a
| ength of said housing assenbly by connecting the housing assenbly to
anot her said power track housi ng assenbly.
a support for supporting said plurality of resilient conductors; and
a contact-extending mechanism arranged to engage and push said resilient
conductors into engagement with said plurality of conductors of said power track
housing assembly after insertion of said splice assembly into said one of said end
5 openings of said power track housing assembly,
wherein said splice assembly is arranged to be received in one of said end

openings of said power track housing assembly to extend a length of said housing

assembly by connecting the housing assembly to another said power track housing

assembly,
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