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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desired, so as to provide continuous power to equi pment or €qui pment
cabi net s. Or device, such as a cam, that does not require the power tapmechanical structure to be

rotated once installed in the power track housing assembly in order to make electrical

connection to the track conductors.

DESCRIPTION OF RELATED ART

[002] The rigorous demands of mission critical data center sites require methods to
quickly disconnect and reconnect equipment without removing power from any other
equipment. Additionally, all power distribution systems of the type used in mission
critical data centers and other sites requiring continuous power distribution to multiple
devices must be capable of providing monitoring of power parameters both locally and
remotely.

[003] The “Continuous Bus Power 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.



The overhead or wall nounted CBusPDS configuration allows
users/installers to quickly insert or relocate plug-in power taps for
power drops for added or replacenent equi pnent, and to quickly renove
the power taps for repair or replacenent as necessary. [0041

El ectrical distribution systens in the formof busways or tracks are
wel | - known. For exanple, tracks are often used to distribute power to
l'ighting déicveheidorswalCabligdd CIBuSRIES kbiittultign aMeWE D¥ers/inSal@s to quickly
exanpl es i.ncl ude the power distribution systens disclosed in U.%.
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el ect ri caPRED Ph¥RACHIP s ¢alt g and gistrilyiop subrasspmbliesonpile atipeviding the
wal |, as wWeldssadsmehfgtnea floor, for convenient access to plug-in
power taps. | According to a preferred enbodi nent of the

i nvention, the electrical power distribution systemis in the form of
a "Continuous Bus Power Distribution Systent or CBusPDS that can
provi de power to |oad equi pnent at any point along its length, and

i ncludes two mai n conponents: a power track housing assenbly with
current carrying conductors that can be nounted to the wall, ceiling
or under the floor, and a plug-in power tap that can be nounted to

t he power track housing assenbly anywhere along its length. [8] The
power track housing assenbly of the preferred enbodi nent includes a
housi ng, insulators, and two or multiple conductors, which can have
different current carrying capacity. In order to increase the housing
assenbly length, the housing assenbly is preferably arranged such
that multiple housing assenblies can be spliced together using
splicing assenblies that include cam wedge, or simlar devices for
causing contacts in the splicing assenbly to engage bus bars in the
housi ng assenblies, that formstraight, "90 degree,” "T," "X " or
other splices to configure the CBusPDS to match the equi pnent
arrangenent, and that allow all conductors in respective housi ng
assenblies to be connected to each other sinultaneously. [9] Power
to the power track housing assenbly of the preferred enbodinent 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 devices, and/or other
sub- nodul es such as, but not Iimted to, power and tenperature
nmonitoring circuits, DC power supplies, transforners, voltage

i nverters/converters or frequency inverters/converters. The CBusPDS
can either be end-fed with power fromthe power term nation assenbly,
or center fed with power fromthe power term nation assenbly via a
"T" splice. [0010] Like the above-nenti oned housi ng assenbly
splices, SPARK OF TORENVERRSORS the preferred enbodi ment enploy a
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of the i nyefdht,0190 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



BRI EF DESCRI PTI ON OF THE DRAW NGS [0014] Figure 1 is an isometric
view showi ng a power track housing assenbly constructed in accordance
with the principles of a preferred enbodi nent of the invention.

[0015] Figure 1A is a cross-sectional end view of the power track
housi ng assenbly of Figure 1. [0016] Figure 2 is an isonetric view of
a power track splice assenbly constructed in accordance with the

princi pl esosthintcheuipbeblests ecotheryootesrRRtdevic@Q /o s8h2AIURs &ith as, but

i sometric view of a power track splice assenbly that has been ]
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11 ustrat efbchdhidn GU8ic3) that allows the assemblies to be electrically connected to all phase
conductors within the CBusPDS power track housing assembly simultaneously. In
addition, the power taps may include circuit breakers or other protective devices, and/or
other sub-modules such as, but not limited to, power 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,



[0021] Figure 4 is an isonetric view of a plug-in power tap
constructed in accordance with the principles of the preferred

enbodi nent of the invention. [0022] Figure 4A is a cross-sectional
end view of the plug-in power tap of Figure 4. [0023] Figure 4B is an
enl arged isonetric view of the coupling portion of the plug-in power
tap of Figure 4. [0024] Figure 4Cis a side view of grounding springs
used in tiplagah utly?]}i dopoiutke offa:lllvtﬁ::? b gm]ELﬂecﬁto @{laﬁ&‘ihe EBYLPBS @N&h?ﬁhd the
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Figure 4, which not only includes a plurality of protective devices
but also a plurality of receptacles.



[0029] Figure 4His an isonetric view taken fromthe rear of the
plug-in power tap of Figure 4G [0030] Figure 41 is an isonetric view
taken from bel ow the plug-in power tap of Figure 4G [0031] Figure 5,
5A, and 5B are isonetric views respectively showwng a "T", "X", and
90 degree splice assenbly constructed in accordance with the _
principles of a preferred enbodi nent of the invention. [0032] Figure
6 is an isonetric view of a track housing power term nation

sub- asseMB MECOSSTRICTEUNIOF RECASRIANGRCE th the princi p! es of fthe
preferred enbodi nent of the invention, shown with a mating splice.
[0033] Figure 7 is an isonetric view of one of many possible
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assenbl y dfiglniequre us made up of four major conponents: a housing or
encl osure & i nsul ator.s 2; the high current conductors or bus bars 3;
and commud Q’ﬂi @'rgé‘“i: rth BRI QP R rigPST GriEack selisretseantly soasictedtin e
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power track housing assembly of Figure 2 and 2A. Perspective is a schematic block
diagram showing basic elements of a power supply to which the principles of a preferred
embodiment of the invention may be applied.

[0019] Figure 3 is an end view showing the power track housing assembly of Figure 1
and an internal mechanical support therefor.

[0020] FKigure 3A is an isometric view showing coupling of the power track housing
assembly and internal mechanical support illustrated in Figure 3.

[0021] Figure 4 is an isometric view of a plug-in power tap constructed in accordance
with the principles of the preferred embodiment of the invention.

[0022] Figure 4A is a cross-sectional end view of the plug-in power tap of Figure 4.
[0023] Figure 4B is an enlarged isometric view of the coupling portion of the plug-in
power tap of Figure 4.

[0024] Figure 4C is a side view of grounding springs used in the plug-in power tap of
Figure 4.

[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.



[0035] In addition, the housing 1 of the power track housi ng assenbly
may be provided with sub-cavities 9, and/or conpartnents, passages,
grooves, recesses, or the like to acconmopdate the insulators and/or
signal carrying conponents. The signal conponents may be positioned
in a separate conpartnment extending along the |l ength of the housing
and covered by optional slot covers 8 for safety or EM shi el di ng,
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not to be PR MERt Afhe WERIO b us bar arrangenment, or to the particul ar
shape, di (32| OFigure@ 26 Q8 ﬁﬁﬁv%a@ffacl% Hﬁlslrﬂglp‘é%f é}rﬁﬁtaﬁ&{‘g}}ﬁ% mibly
[0038] In addition, the conductors may be arranged for single p ase
power , tmﬁOfpSHP%te?)dWewcowepWé Peveiinajiplesh opdle medferrat embodinephad ghe
power W t b y@htidM, EWwFEHHa% Rijks, ground or DC power. Still further,
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[0039] In the |Ilustrated enbodi ment, use of |nd|V|duaI i nsul ators

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.
I f arcing does occur, it would be between the conductor and the
grounded housi ng and generally the conductor to housing voltage is

| ess than the conductor to conductor voltage. [0040] Figures 2, 2A,
and 2C show a splice assenbly 11 used to connect power track housing
assenblies according to the preferred enbodi nent of the invention.
The illustrated splice assenbly is adapted to connect housi ng
assenbl i es having four high current conductors or bus bars, as
illustrated in Figuresl and 1A, but may |i kew se be adapted to
connect housing assenblies with different nunbers and arrangenents of
conductors or bus bars, as discussed above.



[0041] As shown in Figure 2A, one end of the housing 12 of splice
assenbly 11 is arranged to be inserted into an end of a first power
track assenbly housing 1 and the opposite end of the splice assenbly
is arranged to be inserted into an end of a second power track
housi ng assenbly (not shown) in order to extend the CBusPDS to a
desired |l ength by joining the housing assenblies together. Each
splice assenmbly includes a plurality of resilient current carrying
fingers 13)EmuRlED DERURBENONORNGINPRBLER REDAABBBIRENTS | N t he pover
track housing assenblies to be connected. Wien the spiice assenbly is
inserted into the housing 1 of the power track hou5|ng assenbly, as
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turn will depend on the configuration of the condtctors
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i nsul atin i et ween

t he curre%t@anﬁda?elnthé?n sﬁ?agorgﬁ?ﬂgldﬁgn a&ﬁ%gﬁﬁgrngmgr(sﬁfihecf%“apconm?“ems

addi ti on, nmay h@hlmmonw i zgmparaKI;ommetrrﬁ:ur exeetdirgpaloyd thg Iéngigef theldusiny
be in the form of,conductive Strips.t re cljpped to the added
i nsul at or gnciéoveﬁa‘;g’ 1ongle Se[ﬂ'bﬁ%\’eﬁsgs tgr 59" *RoPa- Iffinek gt Hhp signal

[0043] | ncoritietord 9 beig Wotn@t@ioRteath @8Hef b§al cabRMeG l.QRnBLEMEEthe signal
current carrying fingers 13 of the splice assenbly and conductors™ 3

of the pofRPPRHCKMOGSIHY &oResisIsy* aedptbla ey hehurapeed &r paeey clectrical

enbodi rrenglgﬁgigms}g@ggg gpgcgg&%nfclag&grs 13 to extend in a direction
per pendi cul'ar to direction of Insertion and away fromthe splice

assenbly h3é] ng @Qiltiqm br derinstendsefc EM3| shicddigageated) chomesing uk harys it&fobe

the track |y after th
i neor o RCRRrhar FRAEIEY N B Heckill B4 5, PRSTRRR bRl Hopeny

t o engagenmgnaisdiuar $\ Qirsht esndusewill s shigld @GR ERaIC)iNE RlterfifercB8vhile if
fingers aqd conductors jis prevented, and jnsertion of the sp li ce

assenbly FHtEUHAE M3ERNaE ’Sﬂ?%e%‘qﬁgﬂ Skl ctives B il pe P§h1FIé’CfP1 'inﬁéﬂeélﬁ fielgpe

subsequenfomsnpanRMedikingf 1 hewh IiRABESre1B Hahd Gl ﬁ{ f s§ctf8ﬂ>’of Luded
addition to ensuring a good electrr cal connectlon elp retalin the

splice asgemskl Mpveen thoseaskilied tin (s aoudl apgreaisotrh tizt; ciist brotigh cauinshn

retention ce th ectlv u

assenbl i esﬂﬁ%l ﬁ% glﬁapgﬁéﬁﬁﬁ e%rr%u% 1 gCci)ur??a SRS ﬁ v f’ﬁ?égﬂww five
splice ass@nbb%ﬁgamtlun egh tdngraebetomemous opleRB44} pAsidddl dtshe ab@enioT the
Figure 2B, the c urther include inserts 18 to facilitate

rotating b e SRR ?%Wn{j‘s?rﬁg'é i%0RIUBFIN POYYST iteR AnsleemiPy Helovo im
power tr acdknhnbeiini Wigh BReSOs ¥nd 2AINUSBudNRSEhSKIcLbEs doﬁdﬁd?@rs af Bus"\ﬁalré

appreci ate that other neans for rotating the cans, such as 1 ntegral



[ 0046] Figures 3and 3A show an internal nechanical support device 23
for insertion into the power track housing assenbly at desired

| ocations to supply added nechani cal support according to the
preferred enbodi nent of the invention. The support devices 23 are
installed to prevent the conductors fromdeform ng due to the forces
that can be produced by the high currents in the event of a short
circuit, é&ndeaﬂﬂﬁﬂa@ddintmgbﬁasl nadcall e chokd skilled fird @ledarPfviRtappRiate that the
nanufacturln | ocati on. illustrated, the mechanical support device
23 i ncl udey’ gHO’hﬁrffOéﬁ? %dﬁﬁ?ﬁitw Safoginbus; has feipageseny csxe didpagerabams
Lhat _engagembiifons ORAYGARESatibrl tRI SRl BRm:0m def orm ng i nvardly.
The support devi ce may slid into the housing assenbly by inserting
it into anll Qﬁ%nlnemit@fﬂ: ﬁh@@émtbl@ma}eb@a@a@d fomsinglorphase mpierciwigpdlo

iot h?g CM_();J :oﬁ/g% ?{Eﬁ p%o 7o vﬁﬂﬁgnﬁiﬁr\%g:f?}ggé’ Pﬁasb%[piygﬁ 4 g%gﬁéloahaeutrappl%s

confi gur atgroamdojr Dﬁepcsmqnpcﬁtill fmth&unﬁe alasignay Shavishtdrs depay the Ngirikd e
t he scope of the %gfn nc udi prOVICl!%a desi gn .t hat rotates
or cans i AtYWRYLe ﬁfe“W? “‘Etﬂég é‘b g dhsthickngss it the, insplatosmpronides 2
t he housi @gfﬁa&semadayce SitReéh 1HBRoAURRIE b H8\hCRoustedeR) SReh bRifNPaHe
the conductors 3 in order to prevent deformation, the support device
shoul d be exaBRle 8f 2 groyadeshonfugivgfoysingot el ectri cal | y conducti ve.
[0047] Fi go39F i aRd jfftudild SHAMSAMBL Y9t NP YWEid 2P, Ml&t@rsﬁﬁ#thernﬁ]an a
power conversion and/or nonitoring circuits in a sulg

accor di ng cofinuhes pnsefam’rredprefm@dhbmmtseot prévents nareing i om dlnekeontduemr to

splice art, t I ust r.at ed.in ure 2C,. the power

connect i on@aggrgg 12” pr uigjﬁ méoug [%%‘Ealt?{ ?ayasees'&?fté%&e‘ﬁ' tgepamngp from the

cont act - ext@aadif g lﬂEﬁﬂ‘h@ﬁl sml@rngdiavg muauphoaa balmfv&eeﬁalﬁe SR dhddife

descri bed bel 8%\@ to.make conta gll he conductors in the power
& ﬁy filagicpp

track housfH§ aing, and reepers ugtarnly ensiet Y‘Hﬁlg@)flstlﬁﬁ Prughs n

power tapcbﬁu@topmecoplgmgr\;(ﬂ@gé( housi ng assenbly whil e reduci ng wear
and ensuring a good el ectrical connection. [0048] Those skilled in

the art wilt40hppenres 2 @A hed 2Ctﬁéowmﬂ@éce avsdmblyr Hnmdﬁ@pomfectt pever track

current c e ou dc 0 .the

and arranggﬁslre% Ekgmggglédgg o(gjfhgg {0 th erre\%‘e?mg?(g gst dnﬁeé%@ﬁbn?s
whi ch nay ilbstratad ispld:ea&ss@lﬁlsigzrm ladabtabm/amnsa }idmaxhgtab@nﬂihughhﬂn QY& higap
can be insertg CFL%/BP S %, ng tge | eng I]’fOf therﬂﬁoweg track housi ng
assenbl y. “PRASEFECERS e 3Eh B 1 u%rﬁl; iggel anth {5 0¥ g Skeies Py
to a bus bédptddr toC OsHHEL H{Busﬁi_g“ﬁééethg [id¥BHRh Ltﬁffélfentf F)Mﬁbéiib sdﬁHeJrPané&ﬁér@Q of
fingers, as jllustrated in . 4, may include fewer or nore than
four fingePnslugiorssbys bamaas dﬁ%‘ﬁﬁéﬁi ghover may be made up of a SI ngI e
conductiv 9

Tnserted e Cheisoer Fieliy 2, bhe < 4 ARG, 2 8P ARE LAY 19
i ncl udi nganrmmew@tbalma@antt 8 ansendatfat Bt pmwezame dsteentdprhiongng il rnege ribe
36 to ext ke contact, . wth the r
track hougl? l%'gS't%grédZnﬁm 5@38%6%?'8?’@ lsffﬁaggngl PRI gIrtaan ‘H‘dp%ia%FecP%‘bs
of the il possdrrtaice oasib aiserablyS(nbtoshb®n) PCAEGo RNENS AEUCBLPIFPRNESBEY
anywher e FI ong the length of the power track housing assenbly. [0050]

As” shown SRS} Jeaing t ﬁ(ﬁ‘oﬁﬂ‘&@seméesp%fi@ﬁlr ediap GRfiGenaspomely inglpdes a
assenbly RBRYalitPWBt I [

e ROk SRATPk A k) LA g TR, Bl o
sub- assenpgugors hrdthel poever dnatle Sowsiny: @sgebitﬁsyo 42 cpirecied. aWaen wiet dpiice

Singt e astSumblis, SR flly" B yRLORE ALRr ob5 PORE: TReC SRbaRR Sl =
t ower subnmsrsaeabinw@&a 2\, Shdvsthaoirtank batryphafidderd 18, SiARLIn AEured 2868 2BN

into the r ck housing assenbly and
AR extenéedaby a contact-e gten ing mecl%/amsm or device, such as the cams 14 described



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- assentih ynofOddtail bétaty, RNer@ARNING Gohductdde3 Giobrdef tof doadli PoWeDbELVEEN the
sub- assenbl §rOV|d$ $ <§ﬂﬁ Lor cam shaft 41 into the distribution
sub- asserrﬁ‘l’%’ e \RBIWSLAIE S inthp Bousingasseblisy bsingdeined fpegihger AltBoygdithe e
the shaft .cofhctCQindRg ahdnidhbSt & eRe ShARESHS at hﬁll{zﬁrﬁp@&ﬁé Vig w1ll be
sub-assenblies are not intended to be in any way limting, éxcep

that the BBNEpiasdshalohartseyicesiommvingethe somdugioreduthoas wedgentype tdae“uon
power tra Usl, homn in Figure 4A, the

mul tiple ?gwgg%& g gg@&%%n%gﬁgﬁkgAgff?%e cam assenbly 47 are
fixed to ﬂﬁbﬁ¢dﬁ&haﬁ&nﬂimﬂﬂdgﬁhgamgéduépo@m@ﬁs1ﬁgahﬂﬁ§oﬁﬁﬂﬂiﬁ&ﬁaﬁwhe

Ay CUITHIEEER K S FOCRIEN o T

inserted ihtRctibalyPRWRLe the a&KediiQb SLMcht %§1§ﬁH§|ﬁ)ﬁgerE N3t hfy s!hlabé@%rfﬁtv@i%m
configuration, the installer can use a tool stich ‘'as a wrench

rotate thdchonsogar of arupedivapORshirarkdusstnellyr iThalshansnefetbe |hovﬁntmiiwwlh
the springefd I r.

tap assenbelg nﬂg@ t%%s}%pﬁgﬁt#{e%gwgpf?ﬂ%{%ﬂ&v\%%st@]% g m%gﬁhsﬁln&gagpceﬁa%\fl\%biy
Al ternati \}éll§' to pe inserted, o will b on tﬁn:eshap@pmzi ocﬁnftghatlm\oénma ounrreno carrymg

provi de g ndl .es ther mec anls tof ita atJ

of the shg#]ggrﬂ(l%% K%}Fg'u'ﬁlttlmﬂqgw geisag opg eé"ﬂ'b“\tﬁ'r PR thelfon‘aJrW é(lfst |

to secur epbWer tplck@oiisinpasenblyapststow p@wzc ra@@iﬁthﬂUﬁdu’l@m%Ml Y6

before the cal?rtfggcﬁ%h 41 is rotated a}gt hough the bracket may be omtted

and/ or ot H&Y 18 HRCIBRSE e JITENFO PELEERI Ehen P rEanE CRrYige iTHgpsvierprevige
to the powgdedta@gitddassi RhdRERAMR FoWRYn PRusLBE!

alternative errtflungll%n bracket 44a i sosholt/mfglun f)légtllt}% gﬁsﬁ4 leﬁ?lﬁn%e&)%aﬂ
For saf et {aydndi Herfam ghsondgeidiersdipsghdtiargyelippeptd thgedds instiason 16rand/or
detail in 4 i abl i sh a ground connecti on

bet ween tﬁéeﬂcgg\%ssn%ra@k%gtffggﬁ%r%gggn% y and the plug-in power tap
assenbl y [H¥3} elntdn@ramlenﬂm a ookt elletti-iog) cbhmﬁﬁrs b&Geermk@re@biradhg Whidis

t he potentl% U&g hllc%h voI e g,er tra housi ng assenbly conductors
4. [0053] 'APEY® SRIECS Ygarders 46t hs npyer Yadaohqusine pseribhy caey 14 e
in the foofmief pefdee l@ﬂlﬁ)dﬁﬁélﬁ%té@lﬁ@@& té‘%at!ib%vﬁrfggrsam eX e RRRd c?ﬁ‘ at(ﬁ]?etctlon
engages a | ocking cam 51 on the canshaft may be 1 ncluded

prevent t H@P@mgﬁaft? therdireeton %@P%ﬁgﬂ@rbwftaé@ytf@m Brersaliee aﬁserebdwénnmgm?
fingers 3§ Yoke | e

or unl ocked pos?jt’sf%cﬂ?eir éﬁ éCb F ﬁ%ﬁ%tﬂa§l§ﬂ8&(§9geg Semglyt%%{ﬁ%e
out si de osplicheasgtingtly ihpsitbeen Izs;ﬁbechmemnd yrad0 hewsias aisembb' aByesmsibg €he
from outshg %}h§t ub aagscerr‘?: a§ {?I ustrated in Fi ures 4 and 4G

O her approac 5 SRS UL leYOFS? A fr'l}"f&m%’c?'a‘éﬁetséa}r rvéeﬁ’b\‘?ﬁl Eb Ingggpand
pl ug-in pomdnctbaps fnﬁ:@éﬁtéd}@n@ﬁi&@hoﬁ bRk sﬂwé%rsgagab@srﬁm%)ﬁowa%éﬁ%uw
are not limt i.ncl ugjhon of a tang connected to the slide and

t
arr anged ?Sée%gvé? ?%HH?'FF@ nd NF A4psemisnt engageaend ok dhenfingerrbliand eapdbetarsiiet
44 so t haiay R 20BHBH 'td“éhsbﬁﬁ%@ ?%cﬁelG&ﬂéb‘Ptcorpﬁcﬂw fﬁ@@ rwamﬂygpncgg&}%%g/a

t he protective device lustrated I'n Figures
a renovabVéh @d\iéfrpe%edwuﬁfhé aghembhyi, bltftough seohdétontiel reay naitbe ascessary since

b- I | ud
o opt 1 oal Tyt raREGs Wi CHel BN T B Bronu ik e hopatvire
mat eri al Wik thehspliathsamtlizlg eamifived tepstictvgeeser s to nake | R tenperature

i nspections easily. On the other hand, use of an RF transparent
material allows wireless transm ssion through the cover, while use of

10



the power track housing assenbly. The protective devices may 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 | t-in \(o044gas SEns@tcs imFighee iZ?}Q&lﬁBﬂefln@ﬁflalhﬁyafﬁM{ti@cl&&ﬁnserts 18 1o
conductors. t.o detect conductor. and/or plug-in power tap voltage
| evel s. Alsfﬁc'ﬁtaiee{OY?aﬂgB thyjcaps &)k ipshingertips pi wpl%@ﬁﬁe@@%owtq ppower track

el ectroni %uﬁﬂ?@@@%gg%])ﬂtlﬂ%gﬂ rthdsk aRFIEH it el a4 @il%ﬁ;ﬁe&fﬁ% Wik SleR fheh® Ry

renote |ocation. [ Exanpl es of electronic circuits or conponents
that nay Betadihthgi ey, pushiasdniebet knadni detsfaba assedtiver, 4R snéirthdmay bet

are not |im ey Yo | Ltorin nd data col l.ection of
vol t age, tugéﬁ{jggg%garcé,c %?%S%C\ﬁlgrﬂ%gf‘apg% EP d |P %ﬁsg)ggoggqﬁﬁgtﬁ‘gtg Vgﬁrcfggﬂ}%so,“ the
i ndi vi dualanmount ot pksspewerbepaesta betise anctho tarsjing Figxers dBPARXWIN be easily

mul ti pl ex conmuni cat,i ons. .- Power conversion nodul es such as: AC to DC
converteré*FHU@F?g¥§Fs B3R -suppl i es, frequency _
convert er §6043y et eddtiorENRE GYli&d B4s3EBIyCAIPARGRIS a JubaB&hHly I {dnbBSing

| ine regul ators or other Pompr conversion circuits/conponents.

components and/or electronics for current monitoring or protection, and connectors, not
shown, may be used to connect fiber strands and or wire cables between power track
housing assembly sections. Electrical connections may also be provided at each end of
the finger assembly to allow voltage drop measurement, and temperature sensors attached
directly to the current carrying fingers 3, the voltage drop measurement connections and
temperature sensors being connected to integrated voltage and/or temperature monitoring
circuits contained in the electronics section and arranged to communicate with a network,
remote display, or integrated display. Alternatively, IR or other types of remote
temperature sensor can be imbedded to monitor finger temperature and communicate
directly with a network or with electronics in the sub-assembly 19.

[0046] Figures 3and 3A show an internal mechanical support device 23 for insertion
into the power track housing assembly at desired locations to supply added mechanical
support according to the preferred embodiment of the invention, The support devices 23
are installed to prevent the conductors from deforming due to the forces that can be
produced by the high currents in the event of a short circuit, and arranged to be installed
in the field or at the manufacturing location. As illustrated, the mechanical support
device 23 includes an upright support 24 and transversely extending arms 25 that engage
the conductors 3 to prevent them from deforming inwardly. The support device may be
slid into the housing assembly by inserting it into an open end of the section before
termination or splicing to other housing assemblies, and secured by a bottom plate 22,
although it is within the scope of the invention to vary the shape and configuration of the
support in numerous ways without departing from the scope of the invention, including

provide a design that rotates or cams into engagement with the conductors 3 upon
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[ 00591 The DC | ogic power for the electronics can be derived fromthe
power being supplied fromthe power track housi ng assenbly conductors
3 or fromexternal sources via signal cables 46. Term nations for the
wire, wireless or fiber communications can be contained in the

el ectroni c sub-assenbly 42 as a standal one plug-in, or included in
the electronic and/or distribution sub-assenblies of any plug-in
power t ap.in{e0G0htoAbe Hessing Meem bk 0\Binck Nhe QPRES dbAite Wi debighé e &gade B
1A, the power track housing 1 hag connectors 4 placed at intervals

al ong t he TBHETHS o' MHe™ H88’§?Vﬁ5t. @‘@tWES@FtSPPR%dW&?ﬂW@r@ made ehe
associ at ednganduct Bmst &@&rié@fymoﬁquauni cations network into which
the plug-in power tap can be attached via correspondi ng connectors
and si gnaﬂ%‘&ﬂﬂ Bigunes 4onl 44-41 shews @driee-erovest tapoviite opioensl amdercabyasican
be incorp ' : I Lk es h i.n_FEigure
and 1A of et hoiiofhe GRS P G B ik it BRI b B o
or IR trankarinveetiay r bieithespliG2arcageats dllberatedciar Pignadsel] 34) dnble2C, the

bot t om of plug-j.n power tap.assenbl o transmt data to and from
f1 oor nou %)ngr ca rl%ﬁ%?“s? uselﬁﬁ‘%'ff ﬁ%@e{%r@%t ﬁ‘é% 6feu§’-‘tF‘?‘£ﬂoWéra fFofiact-gxignding
inserted infdchartifig opdeste buchCds SNOfShi Gs@sf@Y ViesckiBed 901801 ROmAR YWaRRt
the plug-in pt?wer aps can be covered with snaB-i n covers 38. The

covers cad]Pgeonlpsiorehinthg prer Sepkdiysisg aseaplynthsebydtsibennginsetipm

pover tapsfaRhIREiCRRE 8 infBle PONE trdRUBL t
current and/ o}b %gnrpﬁebti c??}iigl d ggnduc{ﬁg%pr%‘?ée?%blggé%%g@&s%ne%b\g?agan%r
EM pr ot e€dsusing a[20oéelpcticgwoesecBon.5A, and 5B il lustrate variations of

t he power k I nmol y..of Figs. ,1 and la, in which the
nous, nge. £o 8 TS AERE"TerV Elpriesie ol B hefien 3P4 SPiEraronibe
t he basi c clurerg abndussegiring dingéis §dsksuld c@Rdpdnd, to B Hintbek BiSd @tdnBéifer Of
generate uni(@‘ue CBusPDSconfit?uk%o_ns to rr?tc .the arrangenent | ayout
of the poWRIEG8YYiPAEHPOWHSTH SRE CRE TN PEHEhinay hepwasicd fas wdggeribed
assenbl i eab&ROWH tHah tifd QUESS pOwerdBp R Be IfvertbdEny

of the assenblies aare }fgh% sgrre? Wlpt.h egcheratsse%.P%@%g?’héqg% ?eg%tgeqﬁ%%
be j oi ned PN Hichdpudagasipnplypyn editiers lepeheolabssnmol ingiowmits icarréspgudies
2, 2A, an i - . . the type..sho

T B gur ot & B g g EES b o ONRYisc 80 Bl [ U
shows an éxkigphenafingudy feoler homsiertgarpfowefingees of cvatioive agaerly, yr may be
accor di ngn;taﬁ Ehgffriﬁflg”ecﬁ.\xﬁnb()d' nt of the invention. The assenbly
may optiona ?ypcon aFh “a" Vi REBG¥at ed sub assenblies: an i nput
power sub{l=ESEhity 68 pagtingibvel et sREhEIS i5 WheASS RADINE FfveratdR oG

t he sub-asse LI es may be m}e rated into a single assenbly. 006
The i nput *HEWRER shatt-caue aspgmply; € liRFsing: Bidpaduahesios #1 Tarotaingdel ceuse the
house ¢ I Gtirl fRAKRY ® Alend! NloRAGH PEL IKELASIGESnAMN 1R yld MBS falied
as accommodating four conductors, although nore or I'ess conductors
can be i neoBpwr asedblascatidsgoiss edhiabdlowsithe plugriecpdvon taps bf theeillpemeed
track housi . ly. i.nput wer sup-assenbly.can al so house
current, %‘3?&&3’2@?@&%&? g{zﬁdr Smgﬁ%fz geﬁy 589@9939@1%‘6’ ge ai‘f%%’%]le’%'t‘]\}# tthe
t he pl ug- powgawek howsis, askdmebly.er m nati on assenbly may include an

opti onal na 70 for wrel ess ni cations, optional IR
optical, @%@&S‘Pmr}@ﬁ“@v@ss‘f ?‘&ﬁg«‘\%éﬁ? BrefEdnRing-dappwerstap gpenbhal

connect or gaf oy Way @f&@ﬁiﬁ\lﬂir@%& ﬂﬁﬁtati&ﬂ@éb(ﬂ{adibﬁ 'omkf??é :ﬂl%:-f% i li%s:saoto%vlé'rgr

user can determ ne whether the circuit breaker or fuse connec

ot her deviterspagnblygéna disiribugionp selerassemblyst07 8ndinldciexiits subrsndl T 72 ifiays

be provi dgd, Qi i : o} ign t rotective .
devi ces. The op%”fca g%)%glrkgeft%r alﬁg%t'tg E‘ et(rc;sl;] %g%tgi \ajeer Y é%ﬁerﬂ €5 NG poFRl%d
in the botsseonblyfort hist pivagubrseobties)t @ illustrated, the tower sub-assembly 38 is

substantially planar in shape for insertion into the power track housing assembly and
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assenbly, to transmt data to and fromfl oor nounted cabinets, while
antenna 70 may be arranged to transmt collected data that has been
conpressed for short burst transmssionto limt interference.
Mul ti pl e antennas can be nmounted for redundancy or for encoding or

for nultiplexing. If fiber optic strand(s) 69 are used the strand(s)
69 and connector(s) can be fed though to the junction box fromthe
track hou&non@mameplutee;tymﬂalrre(nn cRRRENHY Sindedy 36 AROREID RS RENRdnt and
nodul e or to t@% rnal ctronics section 67. The DC | ogi c power
for the el'®¥¢y ¥ekcy %ﬁh%élsaglﬁlf%dul? ﬁ%ﬁmbh&%mmaﬁépln@p%pbb%aherpﬁ@m

the input peM&Ire s@&tdoﬁﬁnﬁ%m&t@ée@ta@res fy0omd b ?551%[]&34 ?@OHJ 8&5 %Ig@d

one of the signal cables. &006 The sub-asse ngs
term nat i §ﬁcﬁg%léwbyﬂsw4 rAsbes. ShwmﬁyF:Eerermde bcfsft sinetrain, Figeres BF and

optically f&f 3s@ B} ;
term nati otrII{ asse%? may a gghilsnlgp U@Q&/? ugs%'%ﬂ? c‘ESrSF’Hg'YcQEtPé‘?t an
and/ or ot lepeniegin tbm}mtof tlasdimbhtlcmsubabﬂeﬁ]ngprbvMesnlﬁksmge Tor camcshet hBinto

structures, or. features conv onal | cl uded uncti on box.
separ at e 3'6 dptr 1%%‘%“ ‘l”ﬁ tﬁ}é&b é‘e"reé?;wgﬁl %‘fcﬁé%fé‘/c% BEFT 1 OfdRito; rﬂﬁﬁﬁi’tfhe
power Sub-sﬂzsfﬁﬂlﬁ)c:lows@&hby IhiseiRt isAghe of 8% rédect®le &B%sﬁﬁ@ﬁ%@aﬁ%‘t ifiGlaugle
a door for enabling access to the gﬁotectlve devi ces and el ectronics

cont ai ned @ Releiny Wapl snidpaiseent hat dis fewarisabraseablycd mest havenigueed to fit

confi gur atih@mSidWel ahcll kg a fy.track housing assenbly extends
fromthe |1n ute%pofer Csu -uasge%‘%i% so that the power track housing

assenbl y detflbeAs ermvecindtigurs 4An,eiht erummtatammomsenm ynehpednt3 of the cam

appropria uch splice asse 11 shown i

U oo SRR, B8 SERRERL o Endin A e CuRRReT s ot adpiad s tnereby

possi bl e apehd Qast.plearVeoﬁngelﬂe 3GBots RS gﬂe toTethpriewer k@as8ehinie 78 REheh Qh&
oor nount equj pnent.As shown in Figure

typical data c {1 havi n E
7, one poﬁé‘PSl’tﬂ?ta KIS FrIRie ﬁfgeré & RISy PRI 18ied Inf BemgyPpDsick housing
i ncl udi ng a8RMbGE I Bk MiEuR3d cbl%@?dtfoh NGe ﬂﬂl;é%le&n%e 59)%? sggh asv\f'\"vlc?ﬂch to

anot her power track housi ng assenb section s wal
t hough anyotei§riks eaat shefi anf egiablish H@éle ecinigal deﬁ!G@!Dn beeen ﬁmu;ptmglgngers 36

arrangemenf s th@%ncﬁﬁtolﬂss § ?fter-liptﬁ Bltu%n b%\ggrl%@sgé)sga{‘ﬂ fé\%@tr%lcﬁ{q@ggahe power

assenblies are s ced egr
Al t er nat i \retky hmush@ wsemhﬂyl i &ReramiMet), belssaﬁd oittlint thgathymyr oluthe Ngvdnyion to
track housi n ower termgnatl%g ass th conductors connecting

bl
A il A R S Ut e AR RS e
i's not eVﬁfﬁthlﬁgQﬁ@ﬁd:t an shben fih PRI 4, @@C@é@s@d of se%hl‘% thlé"v\%lgg-@n f)@\%rﬁlﬁottﬂ@t

the plug-in power tap assenbl i es may be mount ed ere al one
| engt h of PPWE" YRskdputinheReRblydefnge tis samphaft 41H@>m§wte¢ aithqugbld@sbrmt may

matter Whetentifie 44 By '1155@5”15&135015%5%"3%893&{19%3%% rp'ﬁ{ggh’;rp%%r r‘r% W3he

four of the many configurations of t I'es
that are powsithck haestg ahisergbly ongyrbiersobgpiteed. dfn ztiﬂamanm/mnttmtm bracket 44a is

folTows: g wnin 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



I'n one configuration, |oad cabinet 86 is being powered using nultiple
power cable drops 84 that plug-in to receptacles of a plug-in power
tap 101 corresponding, for exanple, to the one shown in Figs. 4g to
4i, which has been inserted into power tap housing assenbly 98
corresponding to the one shown in Figs. 1 and 1 a. In a second
configuration, |oad cabinet 87 is powered using one power drop

fixedly noanisedt & Nidab@cphdi@icdio PRVt th@ParAdSR M ol Bdng AGked (S 14 or
cable drop is used for conmunication or other snmall signal functions,

the power @fdsieiEEersBpunlpg badedingnsldegnembisy4% isf moesce aurfepeal or
83. In a el GORGLYUTRE 1QRine! L GaRb&Sko 8h§aa) Sxi0&] g tl?eo%\ﬁ{éﬁig 354hB9
mul tipl e power drops 85 supplyi'ng three phase power and Tixedly

mount ed i reisthutjginugyb-dssenidngt soags tasteemdsbssitde frofi owatbikdy thd sulaassamnisly hs

i1 lustrat fi.guation,. o cabj net 89 is supplied with DC power,
usi g one A BB T ABP 460 SR EopRehed: S Ryingauhtsating el v
plug-in paemovdl @ﬁtmaﬂ@gﬁbﬂ polv&e taptfien BE g@w&eb fra@ﬁiﬁc{mgingﬁﬁb'?ig@'(}eiﬁcmﬂ@,ébut are
tifi { int troni cs sub asse y I'n e plug-in
bover  t ap HLLBHES 1> FHASETCRIAING CATPERLT (ARG TSt ipU T eiRe
communi catthéters £8hdited Wit HAGKHIRSHARRE 4N RhUGe nhuRANE FasteAPrs A8 SRTRE Y

and the |l oad cabinet. _ _
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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(0070] In all of the illustrated configurations, the plug-in power
tap assenblies may have |ocal displays nounted on the respective
el ectroni c sub-assenblies and can contain over-current protection and
power paranmeter nonitoring devices. 100711 The CBusPDS in this
application receives power froma floor nounted cabinet 96 via, for
exanple, a conduit 103 and track housing power term nation assenbly
97. The t tiackohausadkgh@aimgr astsaﬁmynatrh@rpr@s&ﬁa?lemc@ﬁmmgpaé %bﬂne@féd%ﬁ[
nt protection device a ower parameter nonitoring, as
o BT o AFSURESF S)PGT Oaf 2 CHbEs BRGNS VA ATEMI L SAABIAOPNIEHS ot OGP
an RF |ink@2 to the cabinet 96. In addition, a wall nounted displ ay
4 may be included that can d|331ay all network data. [0072] Having
t hus descl?5él & addiipar asetiowntio digran tBofthettheer swheassandrly &ﬁdnazfaaisoahqu@&“ls

of the pr @ur?{]nrt %&s@ﬁbt?&ltﬁﬁ Dhd 11(21 5(5”‘[; 'n?petraugr%tsearg:grs %ﬁq\lﬁﬁ can sent? signals

skilled in't e an ent’
nevertheles@nbéyappmedwah$ﬂthdtmnmmBrﬁmﬁmvaerMH@n&ﬂagdsmmom may be

di f t il strated enbodi nent e w t hout
gle)p;rltlcﬁgluﬁ 84 ok ﬁ% hef 10 3 CASuFIgtSe iR, S5t A@Gm.%%foypq&m. Rower tap
i nt ended whigdeetibels. nMHmiataCﬁﬁanétdlﬂﬂa}letirﬂntaeﬁisﬁlé(y %ﬁn@@%ﬁQh9@§%6195s'5%9
or acconpanylﬁgidramﬁn gs, but that it be defined solely in accordance

with the aﬁﬁl@ 643 q”ti&p%;tted @gmlgyg)r 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.

I5



1. An electrical power distribution system conprising: a power track

housi ng assenbly including: a housing; a plurality of
conductors extending froma first end of the housing to a second end
of the housi ng; an opening in a bottom of the housing assenbly

and extending continuously fromthe first end of the housing to the
second end of the housing, said opening being arranged to receive a

pl ug-in p([)ﬁﬁﬂi] t afierathy pligtie patvengpsatk thse@abinth BE psdedirtQUBLAGg assembly,
assenbl y; addi tignal end op enlngs at said first and second

ends of séﬁedomawglbﬁaveeg P Iugrén PTWH 4IPS SRR AP AgsTosky ity snaprinsgets 8% The
recei ve spbicecassiagiblésich Othef RNRSCHI GhehRGHRGen 'Hﬂjﬁt 1&1%0@/6? ?a'ﬁg can be

housi ng assenbli es; a plug-in power tap, a portio
arranged COVESE. | nEwr cor] meisrighnerypopienally et@kah@usmhgmélgsemnytlc ﬁeld

t hrough S%ﬁ’du@f?r%ﬂgﬂg%%}ﬁﬁs Rl e L oP e e ar

cont act extendi vice 1nc Vi cans; and a plurality
of resili éM62Eprigmes iFefbensl 5B 1llustramhanﬁioms sﬁtmi ot aatk [&)ﬁsﬁh@dﬂsﬁﬁthy

devi ce |s sitjo e, and press _at |east one of sai

r g\sf. li ent E B '}ngﬁaé‘? ¥ é@éﬁ%?“ﬂ b | IQ/ s)g aﬂé(%ﬂéa%rﬁ%ﬁ%%@bb@rthm
sai d pl ugtdgathpoweh teaRsidameReSEen 1% 6f FRdrdsNt MdSu, %eﬂ%‘t‘ﬁfsﬁgers&@generate
thereby establish an el ectrical connection bet ween sai d resilié@nt

spring meHbiars GRgPOSceniprivat dps maghi theppiigigemepowsput & thar pveared
i ncl udi ngedtip Ilﬂ%sks@@?ro‘fr?%p&i% gﬁ ﬁ%e&{tﬁgﬁsgmgheg 5?1%% ﬁ'ﬁ%@l es %a'sﬂ

resilient (Prlngl nbers for sup power
rotati on &fd 8Bi thedaigmal ntrwgngatge:rfeht assemblissaire tlneesanta evith &ph iaggmbly

menber s aBQng 91@5\1%%8 lté) Be J%me %'n(}j, ottt h sem[;'lty btyothes gﬁ %e "aSsert Ey s%own 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

16



2. An electrical power distribution systemas clainmed in claima1,
wherein said cam nounted on a shaft arranged to be rotated after
insertion of said plug-in power tap into said power track housing
assenbly. 3. An electrical power distribution systemas clainmed in
claim2, wherein resilient spring nmenbers are nounted on opposites
sides of said camsuch that rotation of said camcause the resilient
spring nmemgemdlom eacmisdde iodndstiml mamanbmqtemm&tsawms ReEhha/B) mafBe
of said conduct el,ect rb%%af gower di strijbution system as

ol oot ARG Fengripdftaty S o comr SR SO R SN

sai d canshafitnit WieiRrepbe M@lﬁbfecﬁnt&ﬂ@cdﬂ%ermMntéoe%'r |réd%ﬂ£lan%?ro'r T8 JROARE S
and conductqrs. 5. An electrical power distribution system as

clai med i 7 &rarwinlexifgel dibgr %tmé¢(5b$9 grgivgec b dtrendis)H% @dfm)unector@
An el ectricgale ngugq 'téfl{e éﬁ)r’tgtllof? Bo n%?fyhﬁﬁé ﬁ'gckcll qggower t%m?ma pn assembly

further conprising € asse arrang e é recel ve
of said eriet mnemtmggxm‘mas& anaiufpometo the amkrnhbmlsatmgmass&fﬂnl 7. tThe eDXC @dtlc a

| engt h of sald us asse nec hou5| ssenbly to
anot her sard E%Icﬁocﬁglbﬁélbéges‘g g‘i"%F § %@P F tpe input

i ncl udi ng pawai sebta?dri doy:d@(ftoz@@ﬂﬂtjﬁlttﬁé éxté\ﬁlﬁlasﬂgﬁgs@190@@&[&9@3@%!@&51@@ l'ient
conduct or of sai d housi ng assenbl 7. An_electrical power

di st ri but 1Y¥0ky Hiceippesearbly hpsings °_¥F}’§| tEEng natigh sl s gicavnsip| Hig.eb may be
assenbl y gl Weesetd eRNRak!s éﬁﬁlgngélﬁgatgﬁcm%hﬁ%?%%gﬁﬁp rﬁa?eéﬁpga%g%he

and push said resilient con t o engagehent
plurali t y tsminggae iassonley ofag ailsd poete ttrgac% I‘fousemymgsse&xhdxl yndibit ether

i nsertion @/Ie?l%?] écﬁ%pweﬁeaéscﬁgfgblg%:vwn ows | o otfhers% rgctgrr‘]e(sj oP Ei"na{tgrgs

of said po hou3|ng ass
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



8. An electrical power distribution systemas clainmed in claim?7,
wherein said contact-extending mechanismis a cam nmechanism 9. An
el ectrical power distribution systemas clained in claim?7, wherein
said splice assenbly further includes voltage and/or tenperature
noni toring conponents. 10. An electrical power distribution system
as claimed in claim1, wherein said plug-in power tap includes

circuit briealkaps orthd pows: tracklhoufifg QEREDIY, Gale RBWE o RdtIrhdHet WABre the
systemas clained in claiml, wherein said plug-in power tap includes

at | east dﬁ%“ﬁFmgwﬁbsﬁBW%?isupp!y, a transforner, a voltage
i nverter/ qogvogr Fidure t7;g{b%\fps\efou§"3ftt(l:191ln c@afflg[x Hr‘?@%glﬁe{ c%u —i;/] power tap

i nverter/converter. . An el ectrical "powe IStrit stem as
cl ai med i msgmling that avhpossibie arapuding tagringiplopelshe trapntions hafbdisws:
nmonitoring circuitry including at |east one of a power nonitoring
circuit and a tenpeydlcuh@giRn Waﬂ@gbiﬁétr%‘%%ein%]zn%wfeéﬁ Lﬁkr%cﬁﬁl'ﬁigﬁ!power
power distribution system as cfalned in claim1I2, further conpri'sing
a cabl e carried Bpbsaf@prpoifethat rdegkinhsugtesgtaglss erbh ypligim paweryitapg 101

el ect ri pal Si gna'c%f:f& m:li%?i ﬂ)rr&glhbfgf itdﬂ'glecc;nrcacsm)\%)in tE?gsr. %@%e4i, which has
moni tori ng or display equFpnent.
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 multiple
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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14. An electrical power distribution systemas clained in claim 13,
wherein said cable is a fiber optic cable. 15. An electrical power
distribution systemas clained in claim12, wherein said plug-in
power tap, and/or a splice assenbly for said power track housing
assenbly to another power track housing assenbly, includes a
transcei ver for comunicating with renote nonitoring or display

equi pnent .[00726. HAVIng tHe6 dedceidbd P emBdredichivbliptént OINhS YERMPMdNaRhiilRd o N
claim 15, wherein said transceiver is connected to an antenna

ext endi ng % BisfesiA gmbodignans imeviEeientagstaik o enablstthesseskbsdrip thaswe te euke
into saidpewWes teriacdnaBRURIVAY RISAIRLY 8%@%@1%9 tﬁgrnhhg%ugfvaﬁﬁloqs and
plug-in power tap is inserted into said p rtrac ousi ng assenbpy.
17. An el eeadificetipnspoinde idistatddoernbaiimenyt shanmbasade avithedt depactiraj fro, the

wherei n saj.d -1 we furt.her conprises a hracket for
securing ggﬁﬁgtﬁggﬁiﬂﬁﬁ3jg¥g$@1l=§1§gﬂﬂﬁ§g§g$ eﬂﬁﬁ?“ﬂ%ﬂ@ﬁﬁd”%@?éﬁﬁh?
fol | owi ng aboeetesirguionfor aedothppaying drwindspbwah# iPEN@sTinkd 36161yNAWsidAdhnce
assenbl y. .ég An eéec rical power distribution systemas clained in
claim 1, WHEY®BS #PPeaYS S4iHS-i n power tap further comprises a | ocking
slide arranged to be novable to a | ocking position in which said
contact-extendi ng device is prevented from noving to engage or

di sengage said at | east one resilient spring nenber, and to be
novabl e to an unl ocking position in which said camis free to be
manual Iy noved to engage or di sengage said at |east one resilient
spring nenber. 19. An electrical power distribution system as
claimed in claim1l1, wherein said plug-in power tap includes: a tower
sub-assenbly including said portion arranged to be inserted into said
power track housing assenbly, said portion including said

cont act-extendi ng device and resilient spring nenbers; a distribution
sub-assenbly including said at | east one receptacle; and an

el ectroni cs sub-assenbly including nonitoring circuitry.



20. An electrical power distribution systemas clained in claiml,
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 el ement of said power track housing assenbly when
sai d porticIAmNissai d plug-in power tap is inserted into said power
track housing assenbly. 21. An electrical power distribution system
as clainmed in claiml1, further conprising an internal mechanical

support anrangeg, échtg@ai paRtt Ei@ﬁi&ﬁ@{n?sﬁ%% cggmggréin% 4 &ﬂué}‘%sck using

assenbly and t o0 engage con ors 1 reve sa
conduct or ssdernbby thefuding: ng upon occurrence of a short circuit. 22. An
el ectrical power distribution systemas clained in claim1, wherein
sai d housi ng oft "e¥58&power track housing assenbly is made of an EM

shi el di ng nmat er,i litveeF- j ' i Wl t
clai med T ol et g e o b B S SR
assenbl y iofthedebesiof; an el ectrically conductive material. 24. An

el ectrical power distributfion systemas claiped in claim1, wherei
Sai 0 housi ng. ofRSAFUbPo ke Jaes g neeBRty wuligsshuitur dfom
grooves f @fe fiRE&VIMBe Eé\dsnfglbgﬂl@éeegndo&ﬁi &i%he hARing i€ bﬁ&ﬁﬁg Géhg &g%{wgéd

distribution systemas clainmed in claim1, wherein said housing
sai d powetto tacaivk atpbegsinmyp vees sapslyy herecilordemid lenghiof said howsieg assembly; and

accommodat i ng iaagi%loggl%% o%agrﬁ%lgssa 2518%?95 an isgco%g rég('ilsc 5f0 Said housing, said

additional openings being arranged to receive splice assemblies for connecting together
multiple said housing assemblies;

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 including individual cams; and

a plurality of resilient spring members,

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

said receptacle.

2. An electrical power distribution system as claimed in claim 1, wherein said cam
mounted on a shaft arranged to be rotated after insertion of said plug-in power tap into

said power track housing assembly.

3. An electrical power distribution system as claimed in claim 2, 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
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26. An electrical power distribution systemas clained in claiml,
further conprising a term nation sub-assenbly including a power
termnation junction box for connecting said conductors to an input
power supply, said term nation sub-assenbly being arranged to be
connect ed ong ossdid cyrsineiors r ack housi ng assenbly by a splice assenbly
having one end that fits into one of said end openings of the power
track housing assenbly and a second end that fits into a

correspondi ng opedtdgcdl ?oWhﬁdﬁt@ﬂbﬁhdﬁﬁ@sﬁﬁh shaiafedenBlaym 3, WherefNh plurality
el ectrical power distribution systemas clainmed in claim 26, wherein

sai d t er moh5Hf 6AMS s BB s ¢ pamshiaft; with aeeam forerde paiopi Tesliseiepriag

for hOUSI%%ﬁ%ggé&y&ﬁgu%b&CUItry connected to nonitoring circuits in
sai d plug-in power tap a cable or by a wirel ess connection, and

which is further connected to a renmote nonitor or dlsplay by a cabl e,

W rel ess %onnectlon or net 28. An electrical powe
di stri but Pon syt gstded! erye atﬂ.bﬁtl%fr SSHRY 25 GpBediln Ckaand 1589@;@141 & pugpler

housi ng a%ggﬁgggmhéukéﬁqg&f 29. An el ectri cal power distribution
systemas clainmed in claim11l, wherein said power track housing

assenbly is "L" shaped. 30. An electrical power dlstrlbutlon system
as clainmed in cIa|n11 wher e %ﬁﬁﬁald omer track .housin enbly is

"T" shaped: 307 AFRIREPPFE 31 75 BTG SPLP d RGeSO RS
inclaim 1113 M&'@és@érﬂbl?%hgn@H‘%'be%&ﬁ}éthH& @lgsaﬁﬁéﬁrﬂyeﬂmg§of gh1d SHRREFck

32. A power track housi ng  assenbly for an el ectrical power
di st ri but howsisyassemblydospicns a hepgtaofraikbhonging 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.

7. An electrical power distribution system as claimed in claim 6, wherein said splice
assembly includes 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

openings of said power track housing assembly.

8. An electrical power distribution system as claimed in ¢laim 7, wherein said

contact-extending mechanism is a cam mechanism.

9. An electrical power distribution system as claimed in claim 7, wherein said splice

assembly further includes voltage and/or temperature monitoring components.

10. An electrical power distribution system as claimed in claim 1, wherein said plug-in

power tap includes circuit breakers or fuses.

Il. An electrical power distribution system as claimed in claim 1, wherein said plug-

in power tap includes at least one of a DC power supply, a transformer, a voltage
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a plurality of conductors extending froma first end of the housing
to a second end of the housing; a opening in a bottomof the
housi ng assenbly and extendi ng continuously fromthe first end of the
housing to the second end of the housing, said opening being arranged
t o recei venerist/agnpvieriey dwesfer syptchpandreeirequghanigvertgrdcohegttprh of sai d
housi ng assenbly; and additional end openings at said first and
second ends of said housing, said additional openings being arranged

to recei va2spl igeelaafedpoives dikeibutonBeedn AgclhRaRtinelaiful vhileth @i slug-

housi ng assenbl i es, wherei n said power track hou3|ng assenbl y

i s adapt edn p@W?fetéémﬁ@d&s penttpare efcudtpinghding 45 devst oned atmmugwngamg
bottom op ﬂ%&@ né?‘ '&kdﬁﬂﬁ%gcﬁaﬂt'nC|Ud'ng a cont act - ext endi ng
devi ce an ura reS| I efdt” Spring nenbers, said

cont act - extendlng deV|ce bei ng p05|t|oned to engage and press at

| east one of said resilient sprin nbers agai nst respectlve sai d

conduct or 43af t é¥ YeFHCH QYT fis pn ﬁ%ﬁ&‘%%cl@@m ingkantlegtirthes sai d
housi ng t%o&?%%g)é 1%%9&1&13;&9@ ok %ﬁo&ﬁ&“ﬁ%&n&tﬁ? f&%&ﬁ’g@g e%&'n‘flm

resilient s ers and“sal d con ctors n sa
power tr acsignhlmfmnm spid ssmntbiiyg Cincuitng to tenokandesit@inponpidepl ayssgtiphomt.
carrying at | east one data bus for establishing communications
between a nonitoring circuit in said plug-in power tap and a renote

moni tor or4di S PN ectridd pofeP@WRIbulbRSKstdR? H§élﬂﬁ1e@ﬁﬁ %fﬁmﬂﬁ 3aqh&kAIgRA in
claim32, wherein said cable is a fiber optic cable. 34. A power

track hou@ﬂﬁgi%@ﬁbﬁﬁmvcasmelalned in claim32, wherein said housing
of said power track housing assenbly is nade of an EM shi el di ng
mat eri al .

15.  An electrical power distribution system as claimed in claim 12, wherein said
plug-in power tap, and/or 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.

16.  An electrical power distribution system as claimed in claim 15, 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 power tap is inserted into said power track housing assembly.

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

18.  An electrical power distribution system as claimed in claim 1, 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
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
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35. A power track housing assenbly as clainmed in claim32, wherein
sai d housing of said power track housing assenbly is made of an
electrically conductive material. 36. A power track housing assenbly
as claimed in claim 32, wherein said housing of said power track
housi ng adeehtriegresihentygdesg sxtdei.or grooves for receiving EM
shielding plates. 37. A power track housing assenbly as clainmed in
claim 32, wherein said housing of said power track housing assenbly

incl udes iiot erigf el%tﬂ@él%éw%pdisﬁ%ﬁﬁﬁf%@&ﬁ Boclhifd iALRIS 1t BAbrefiNaiPpag.
sai d conductors.  38. power track housing assenbly as clainmed in
cl ai m 32, ipheye tap swiulehquemeysuprassemely Ing paié korivo simpgalsio drbl y

I's adapj[ eqnste el i%t6 Ea}{g R%eﬁ%a?ﬁ{&%%%étags%%lbp . sz]:.iﬁr%gqrtiso%i 19(:18{11%%'3518 C§I(1)ta [

tap, said antenna bei ng connecte O oN-torrAg crrcurtry n sai

pl ug-i n pewending@evies dnd fistlicANdpEing anddetieny asiitebdRel a¥-asibl P PIERIINGE

upon insertjon of said plug%in power tap portion into said housing.

39. An el &BidAt keast qugwRtePHCS: andyi ¢leFrapjsssebnasssmblaingpdingmeniring32,

wherein s%hgmggmer track housing assenbly is "L" shaped. 40. A power

track housing assenbly as clainmed in claim32, wherein said power

track housing assenbly is "r shaped. 41. A power track housing

nbl | ai med i | ai m 32 [ i.d k h in

Zzzgnbl z 2@ Sxﬂlgﬁsﬁégql%oafle%ism’bumg g)?slterr]n gsa (Izlaimpe?i\eg I;:lagrgl%?wher%ynssaic? 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 assembly.

21, An electrical power distribution system as claimed in claim 1, further comprising
an internal mechanical support arranged to be inserted into said power track housing
assembly and to engage said conductors in order to prevent said conductors from

deforming upon occurrence of a short circuit.

22.  An electrical power distribution system as claimed in claim 1, wherein said

housing of said power track housing assembly 1s made of an EMI shielding material.

23.  An electrical power distribution system as claimed in claim 1, wherein said
housing of said power track housing assembly is made of an electrically conductive

material.

24.  An electrical power distribution system as claimed in claim 1, wherein said
housing of said power track housing assembly includes exterior grooves for receiving

EMI shielding plates.

25.  An electrical power distribution system as claimed in claim 1, wherein said

housing of said power track housing assembly includes interior grooves for
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42. A plug-in power tap for an electrical power distribution system

i ncluding a power track housi ng 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 bottom of the

housi ng a§§@ﬁ@hyd%ﬁ@Iﬁaﬂ%ﬁ@ﬁMQS@@Wﬂﬁnﬁmhsmguﬂ¢@n1the first end of the
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
housi ng aggenblan elsaiichl pougr diBtrDAUEH syistddn ORI iA@laird 1, further comprising
cont act - ext endi ng devi ce including individual canms; and a plurality
of resili éfemypationpuiestsardy including ypesy el termyaatipngungtipathog feeianeriing
device is ! : { i

rosi | ent “RaHoRaRRaSd & ARAAGR YRR AR Bmb BT o B Bellp agpneed
sai d pl ug+o be pawettet apsdidpobeadruck hoasihe dssembly 18ed shlive ussemb]y hiaving one

t her eby est&bliih,an el ectrical connectjion between said resi]jent
spring nmefBeiat Bfsdntogng of spid seg gpaingsnfdhgpanyeritack borsing assemblyiand a

i ncl udi ng : QAG g ; N ai d
resilientSg%wkﬁggﬁgﬁggyé&%gr su%g1yﬁ%§ %g%g?mﬁﬁggﬁhﬁgﬁéﬁﬁqﬁggﬁﬂ§
rotation of said canms into engagenent with said resilient spring

M R e T T L R e T
on a camsh@idinAlona8askehdiPairthef RtRMePdd QEctiddi@ bén Bf haRl erxH%‘rin@
power tap into said power track housing assenbly. 44. A plug-in

power t ap cisuiglyaoneetddrio ohapitering cirgiene paid phigdinpesier taprity ssgblemy by a

nmenbers are unt ed on opposi tes .si.des of iid cam,such.that .rotation
of sai o camaeRicRoh 38R SRS SRRT SothsnRl s ga ERTQB IIPhEPHE ioleabys
cam t o engagle, wirklespRahéctidon Witedlorkai d conduct ors.

28. An electrical power distribution system as claimed in claim I, wherein said power

track housing assembly is linear.

29.  An electrical power distribution system as claimed in claim 1, wherein said power

track housing assembly is "L" shaped.

30.  An electrical power distribution system as claimed in claim 1, wherein said power

track housing assembly is "T" shaped.

31.  An electrical power distribution system as claimed in claim 1, wherein said power

track housing assembly is "X" shaped.

32. 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;
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45. A plug-in power tap as clainmed in claim43, wherein a plurality
of said canms are nmounted on said canshaft, with one camfor each pair
of resilient spring nenbers and conductors. 46. A plug-in power tap
as claimed in claim42, a nunber of said conductors is four. 47. A
pl ug-in power tapeawedn abatemiod thel lwiusing 2ssewipdy ardexdendehgoiontniousjofiem
tap includgs-circ br eakers as_cl.al ned

ci i ma2. HRaPLPaE g PERAGE B e iond B Mt o UE id PRelPe Biife gt
DC power  solpfleie atpltid-aNsdvadr By anyherd @@SsaideashTs4e fh‘éﬂilﬁgéssembly, and
transfer switch, and a frequency inverter/converter.

ADp Z
power tap as c |adiliteaali snd Opanpeudt saidipieand seind epﬂ%@fﬁaw lgm\ﬁmg w% "
I ncl udes %Hﬁfo%l' ﬁg§ ﬁéib% E%aﬂég t(ljjfjécglq'e gﬁhéeeﬁs?eﬁnbcﬁég f&fco%%&ﬂgkgether

noni toring circui orin

plug-in p@mﬂtlple&mdamumhglammbhas cl a| m 42 wherein said plug-in power
tap includes a transcel ver for conmuni cat i ng. W|th renote nonitoring
or display equi*HHEHE sai QQWGW%C}WUPW%WIX B3 a@eér%eﬁ%éaeﬁﬁomoapﬁﬁ
50, wher eighysgi thyhd: R et S BRNEEh

from sai dngllgﬁg é%n pover t p,Salsal0 enlng %31@3 ?lg @?%ﬁﬁl nto séwd
power tr acc:bnﬂaowwtmghr@wﬁml eyldwhﬁmrah@l af rpmlnetm eprirgf membets plaidgednmepower
tap is insert ald omer(track hou assenb

52. A .
P T peTishaimgtule BRhe pBa b edih AR raetaa pes 81 Rod ando bt iesiiepismene

tap furt h%exﬁwpagm r@p&iiekait cBﬁ’duc‘&% Hﬂéﬂw1d§ﬁh§1nplbdﬁlﬂer't£}a R&%%En tap
to said power track housing assenbly follow ng insertion of said

portion i nessrigdirdo puddputingioihersbs ﬁs’@alah gaefsicirical connection between said

resilient spring members and said conductors, and
wherein said power track housing assembly further includes a compartment for
carrying at least one data bus for establishing communications between a monitoring

circuit in said plug-in power tap and a remote monitor or display.

33. A power track housing assembly as claimed in claim 32, wherein said cable is a

fiber optic cable.

34. A power track housing assembly as claimed in claim 32, wherein said housing of

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

35. A power track housing assembly as claimed in claim 32, wherein said housing of

said power track housing assembly is made of an electrically conductive material.

36. A power track housing assembly as claimed in claim 32, wherein said housing of
said power track housing assembly includes exterior grooves for receiving EMI shielding

plates.

37. A power track housing assembly as claimed in claim 32, wherein said housing of
said power track housing assembly includes interior grooves for accommodating

insulators that surround said conductors.

25



53. A plug-in power tap as claimed in claim42, wherein said plug-in
power tap further conprises a |locking slide arranged to be novable to
a |l ocking position in which said contact-extending device is
prevented from noving to engage or_ disengage said at | east one
resi|ient 38pri Mgponserack haneng essprablysy sifimed & dnnudd. odieraiy spodiusiemot
in which sai ). t n or.. di sengaqge
o) SRR Sl S PR TR LSRR S A3
as cl ai meg@higringjosdentap? saiaseerabeigd chbnpketgd fonmpeiveIngtoduitiydh Wale plugdin
tower sub-assenbly including said portion arranged to be inserted
i nto sai d PRYRERPt $slseidaieing femgshislicd by sarddogsing upen insetiga phgpid glug-in
cam and r%ak%iégkoﬁﬁﬁhﬂﬂ’ﬂﬁﬁmﬁ&ﬁ{'a di stribution sub-assenbly

i ncluding said east one receptacle; and an el ectronics
sub-assenbly including nonitoring circuitry. 55. A plug-in power tap

as claimeq. in claim42, wherein said plug-in power tap_inc|udes at

| east oneq’ar ountl eHBEEWBWGEEIF%WBV%S)EFGG%?%H?IBE\QEF c@*ﬁ'ﬁézp‘t"i}ﬁ?‘inﬁaﬁovver
tap and aphaegeskkiRueRBlaCntdy Brountedqel ement of said power track
housi ng assenbly when Said portion of said plug-in power tap is

inserted into said power track housing assenbly. 56. A splice

assenbly fqr an electrical power djstribution syst i.ncl.udi.ng a
pover 1 ach hodsPris Ak Eor R ratbrG: SR PRy S Bofer
conduct or sraekh@nsH G sdhepi @ T dhgpedend of the housing to a second end
of the housing; an opening in a bottom of the housing assenbly and

extendi ng continuously fromthe first end of the housing to the

second eng,of th i ' i.ng,.bei r.r ed to receive a
g i n pober Cope otk Pandfl 0880 RRLRELLR ALER el GO Buver
assenbl y; tracddhentheopeahbigss fOr shapeki vi ng sai d splice assenbly, said
splice assenbly conprising: a plurality of resilient conductors; a
support for supporting said plurality of resilient conductors; and

a cont act 4ext ending.: i r i
Feai 11 ont “Sondect SPARPENEND Rk AAR bovEIGAS A pRG b a power
conduct or $raci hesing eusblythaaick afhoushgg EssEinbbicoatlt@orsicreading dronod first

ts ?;gks E lolugi\ql] 8? filg Ej‘é}[}%pé ?ot z? sescghéj er?c{l c?f ﬂ% hgl?s%ndg; glrl]g ar? g}?erxlllinnggi% atoljottc3316111I c()jf t g ner

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 said plug-in power tap
anywhere along said length of said housing assembly, said plug-in power tap comprising:

a contact-extending device including individual cams; and

a plurality of resilient spring members,

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 one receptacle connected to at least one of said
resilient spring members for supplying power to equipment upon rotation of said cams

into engagement with said resilient spring members and connection of said equipment to

said receptacle.

43. A plug-in power tap as claimed in claim 42, wherein said cam is mounted on a

26



wherein said splice assenbly is arranged to be received in one of
said end openings of said power track housing assenbly to extend a

| ength of said housing assenbly by connecting the housing assenbly to
anot her said power track housing assenbly. 57. A splice assenbly as
cl ai med i waeskalharsmgedirebetotatechafter dengttinntof exid dmel-gpovees Farintoraaidspagver

can1nechaqﬁéﬂk_u§§ m§%ﬁ9$gce assenbly as clainmed in claim56, further
conprising vo ?agégan or tenperature nonitoring conponents.

44, A plug-in power tap as claimed in claim 43, wherein said 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.

45. A plug-in power tap as claimed in claim 43, wherein a plurality of said cams are

mounted on said camshaft, with one cam for each pair of resilient spring members and

conductors.
46. A plug-in power tap as claimed in claim 42, a number of said conductors is four.
47. A plug-in power tap as claimed in claim 42, wherein said plug-in power tap

includes circuit breakers,

48. A plug-in power tap as claimed in claim 42, 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.

49. A plug-in power tap as claimed in claim 42, wherein said plug-in power tap
includes monitoring circuitry including at least one of a power monitoring circuit and a

temperature monitoring circuit.

50. A plug-in power tap as claimed in claim 42, wherein said plug-in power tap

includes a transceiver for communicating with remote monitoring or display equipment,

51. A plug-in power tap as claimed in claim 50, 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 power tap is

inserted into said power track housing assembly.

27



52. A plug-in power tap as claimed in claim 42, 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

assembly.

53. A plug-in power tap as claimed in claim 42, 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 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.

34. A plug-in power tap as claimed in claim 42, 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.

55. A plug-in power tap as claimed in claim 42, 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 assembly.

56. 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 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;

a support for supporting said plurality of resilient conductors; and
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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 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.

57. A splice assembly as claimed in claim 56, wherein said contact-extending

mechanism 1s 4 cam mechanism.

58. A splice assembly as claimed in claim 56, further comprising voltage and/or

temperature monitoring components.
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