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TERM NAL BLOCK FOR A PROTECTI VE \ ference to Rel ated

Appl i ciati gns The presen]t_ apt)! i catl g_n %(ﬁoo&]?l ?Ledl to t[l_e fo%l_ﬁémrﬁ@er&ﬂ%ndi ng,
commonl y applications: Fie o] e I nvention e

invention re at%@? 3 protective relays.,for providing protective con%lrz%sf’ to
electrical distribution systens. Mire particularly, the present invention

10 relates to term i i circuitry to the
‘el ectrical distri buwgm%ﬁ@%gngﬁ@fﬁéﬁ?ﬁ\gﬁL% Protective
relays for electrical distribution systens provide numerous 15 functions
relating to protective control, including over-current and under-voltage

pr ot ect i orCrossRedferenestocRelated Applications of any el ectrical distribution
system Protective relays . include internal. processing,.circuitry which

moni tors the potts BESeSF SRaleereis cpler o R dolioiag Oherejas Sammemlyuni ch it is
associ at edyskigné applichgider |ine) and provide protection and control

functi ons as necessary. Conventional protective relays include 20 digital
circuitry in which logic functions determ ne the operation of the relay,

such t hat éihﬁl rteth ay y,vlnll operate to provide protective control under
certain sj X ial ly hazardous conditions. Protective relays nust
be operatively Tigpesdnethve@idrRla8dsas pdtctive délays fob pfdvading pedtedtivieo be

moni tored. Such connections between the internal circuitry of the 25
prot ect i vecontohip elerdrieah distntagionisydemsli Morg particwarls e presenténventiornt i onal | y

est abljshe term.nal Dbl S...ne termnal bl ocks n the.protective
ol ay 1€ 2l SFEE G priicBiR R poiel BF et OBy RS EHE o

short - ci r cdiitkibhtién §ytem.nal s of the transformer. Conventional term nal

bl ocks provide staggered connection termnals to inprove user
accessibility. However, due to the nunber of. possible connection 30 schenes
bet ween a i I an electrical distribution system staggered
terminals B S ¢ {ie 1V ﬂﬂlate user accessibility. 2 Decenber 2002
WO 99163638 PC Hntiefivd itdh3 fereleamitd) distrilivtion spsieras providd mumeroas s of
conventional term nal blocks, even |f staggered, are typicallg fixed in

conf i gifr at fuBsHoOnERlANIRRI0 MIPEEWRYE GoNEQl dRGAIRE QUErSUErCRIANG: YndgT-¥PHa8%gement s

woul d be i ; L 1 ately
b ovi de- s LR a2 aad ot ARG OB st R o R o
shorting capybirdcltdedstetml prcessig uenityl vehitio monitbtsithé poptoaidfitinalearicali n any
location | &st&i@ﬁti&t g)?slt%m \%liltmigh it fis ésrs]gciélztgg ?engt,l 2 feeder line) and provide

protection and control functions as necessary. Conventional protective relays include

20  digital circuitry in which logic functions determine the operation’of the relay, such
that the relay will operate to provide protective control under certain specified,
potentially hazardous conditions.

Protective relays must be operatively connected to the electrical distribution
system to be monitored. Such connections between the internal circuitry of the

25  protective relay and the electrical distribution system are conventionally established
by terminal blocks. The terminal blocks, when the protective relay is associated with
a current transformer, enable the relay to short-circuit the terminals of the transformer.

Conventional terminal blocks provide staggered connection terminals to
improve user accessibility. However, due to the number of possible connection

30  schemes between a protective relay and an electrical distributién system, staggered

terminals may not provide adequate user accessibility.
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The present invention overcones the above-noted deficiencies, and achieves
10 ot her advantages, by provising for a protective relay term nal bl ock
configurable in a plurality of tiers, each tier being a i Péesrapar 20849t h,
such that th connectl ons associated with each tier are nt

di st ance froﬁéﬁé&& otective relay to inprove accessibility. Peﬁ&%&@ﬁ% ary
term nal bl ock according to the present2-invention includes a 15 plurality
of separable, nodular tiers. Each tier has a first end provided with

-t ermi nal connecfudher, fhercorregtion teqminatvofreoovéntiontltermingl blotks, eakn if

di stribut A d, end ite the first end. ded with
oot o o SheRdR SR PR RS RRS L B CnaRRRRs o Rt ainds rrarHins B o oyl o

in a proteglduhtng ShMbemeas WdulEhe &é%aaledﬂhaﬁ@{@d};vehmq RerRBhYRAG K e first

and second ends.- Each tier can be provi ded Wth at |east one 20 kEovet ailed
al i gnment ebrarequateliripcdvidd Juohe capabilityer to be slidably engaged with a

Accor dihg to anERRBT ReRLEmpR pRekeiL eI Aom pERG AP e B oy

protecti Vecéﬁﬂiﬁh‘alﬂlé‘fdrlﬂﬂﬁﬁplé?bﬁ}ioﬂs{Qfaeiﬁ%h?%cﬁhér?w thewidyr performing
protection and control functions in an electrical distribution system and

at least one termnal block. Each 25 term nal block has a plurality of
separabl e iers.vE uprfhas a first end provided with term nal
connectiongﬂpgpgé#ﬂgggi%éﬁJg%nnection to the electrical distribution
system and a sqgepReksefidnRARGS bi&céhes the hBdveaifled Sefiiindisiedndvatledsset of
contacts for electrical connection to the relay processing circuitry. Each

of thel®l uptier tacyvaotavtss &y pravading feti & nreteem'e telnygemmipel bleekn corlrfegtfrabls inand

second ends Q. Accor elth of th resel invention, an
xonpl ary. PRI T Ot sibfbid FRIEAT ket su GaEFERRGY pRtiGhonS

el ectri cal hisocrardesitieéhch Beeie d@ﬂa*emcdlstamq%:ﬁm;smfh@n% RSy tCimfrbedir ed so
as to contact a shorting finger associated with an WO 991 63638 -3 2

Decenber ' 206sFlifYJS99112459 adj acent cont act when there is no nodul e

connected to the t

i npl emrented by ansege %I\R/ﬂ?% p‘Jﬁgﬁ‘f P Eﬁggcogcﬁég\ e ?%@gfﬁ%@&nmﬁgg@@%? ock at
the finst eRfalitl of bepabibte) Giodlle tibise Eabinciér m@mtmsﬁenﬂrﬁbﬁﬁa@thhﬂmds beyond
the second end of its associated tier by a substantially uniformlength. 5

A ternmi nal cew&ekorescfebﬂmtﬁgaltcen@q@aobﬁ%@bﬁ@cmﬁa}@ﬂﬁtn@mmmgéoss o84 provi des
enhanced ug unber
of nodul ar Ibo?:@Sﬁéﬁb?Fl'es'ﬁ Eﬁldl" ?Fsep r%glrdr?lgg‘gfh ab% i&?:lgiﬁ:%sbfegrr%%ﬁ?éaﬁgf:&éﬁgﬁﬁ%ﬁl tiple
orientatioms sx@&algermxhz&i bf omodulglit } pratedive aclapeEadnierdias edifferennigngth
appropriate shorti ers, ovi de shortin en an two adj acent
t er mi nal gﬁ pit s‘@’g en%%%hb‘ﬁ ‘Eﬂ‘?r%’fpr?'ﬁg %P"é ahdeas ‘I’ B° present

i nvent bgn %OetE’i?edLHTfi‘ﬁfrﬁﬁ Q?EH?%E’A S the ReNto RAKHESLy LA ?a é%HvRMV'ang

Det ai | ed Descriptioff of Preferred Enbodinents in conj unc ion wth the

acconpanyi dgvetaided aigamenrelethéntiof lan Iaéjaceﬂaemocmcagujad;a@ndasnsgnat e like
el enents, and 15 in which iew of a.relay conpection interface

IG 1is.a
showi ng the ter eerd “E;o‘ﬁﬁ@%'gf”b‘f’fge‘ft&i t F@Bf IIYERY9 2P SKETPPIADY RIPRIWE 1 i cal
di stributi 391 n%Yrﬁlﬁr& rﬁieﬁ)rogesklﬁ 1r9ﬁ19'2'fblepe‘ffo?x‘ﬂ1rfbf pr@teEﬁBﬁ"aH@EoM&Ck according

to an enbodi nent of presen I nventi on . 3A-C are a top, side,
and front \fumstions insgpeseduvel sixstrcﬁutlancweracandsamleaamm teominabbloick. £aeh t er mi nal

bl ock FIG B.are.side.and fr espectivel of a
chorti Ag f kergundlsincklias & iRl Se STl ions, B Bes srsrendReovaed g Fi s,
SA-C are tQﬂth fef‘rﬁfﬁ%} conRebioh fot e?&ﬁida?&@{ne&!d?ﬁto‘fh@&‘!%ct‘?ﬂccaﬁdlkérﬁfut@herrent 25
suitable for use in the termnal block of FIG 2. Detailed Description of

Preferred Byiton aind sscbid@ndiopphsivestha fwrssleag 1squnwdcd woth 4 setef Cantacts for
including termn bl ocks ovided with ter nn ns, 16 for
connect i ng #48F&1G3 F%[’;f’eft&“éﬂ%@ @[?MH‘B%FISS‘QS) Clagwiry mgﬁ‘fah 6&?"5)? ‘Eréh’fy(‘?fcﬂe% hown) .
The int er F 3628 2 HPrr O 1Ehetly DirwEdd the Testiin@ (b GH cAfs. 2

30 According to either aspect of the present invention, an exemplary terminal

block can optionally include shorting fingers electnically connected to each contact,

each shorting finger configured so as to contact a shorting finger associated with an



rsurface of a relay housing. As shown in FIG 1, and as wll be shown in
noré detail later, the termnal blocks 14 can have three tiers) or |evels
.l4a-c, each tier being 2 Decenber 2002 WD 99/ 63638 PCP/Regg0bep2ey

provi ded with t.erni nal connections. Each tier has a different | ength, such
that each rdV® 636 ni nal connections is located a different P&F@Fﬁﬂb’éﬂrom
the surface of the relay housing. By pyoviding termnal connections at
varying di stances fromthe surface of the relay housing) the present

-invention, k. ibiki t A n tions.
Fur ther - AURGREAARR KRR (R R b} Yoo el ST ARbIOER BB 000,
i nvent i onteemihabeorneudrechnfb@dmpiementatiyt d @y dini@citteRes 4 Eordact teitider |eft
or right). This aspect of the term nal block according to the present

i nvent i ontgsmingl Blosk atidie firs sad ofistisspeiated tigk i Eachi coptag preferabhyertangnal

term nal 2 4 S s SRLhI ' Wi an exenpl ary
term nal B{e%b%é%lﬁ@g&%;n |°§é&tag£°tgﬁazeopt?%sb é’%{ﬁ F%f%t%{lwolﬁ?ly#%ge?%tp m nal bl ock 14
in this exanpl a tefmigaiiodksedoiing tortkepresdiy irventise pdvanbdgeotisigprovide, 14b,
and 14c. It wil] be appreciated that, due to the npdularity of_ the tiers,

t he nunbefnh#nced WseEagegssihility) a5 ap leastame ragylt of hesyariadls Bunbar afeodulasy s, and
their ass |yl . T Dal l: YY) : i in nore
det ai | beﬁ%\i. ¥E§§%th%zﬁﬁ%%%gsc aghrgma% g%bgel1§‘g?liﬁgp}goclrr{eingaﬁxoﬂg)§&%, ?egpcont act
20, and aot gght),nal canbnexifigoredsusirga@Bopridieshoeting Aakersappeotiden screw 22
screws into a npunting hole as shown in FIG, 2 and is nmechanically and

el ect ri caPIQFURGDERYSERARY YO aIAchR! tEFHNAlGONDRStgns.a first end. According to
one exgnpl ary enbodi nent, the term nal connection screw 22 provides a

term nal connection capable of accepting #8 ring style termnals The
contact 2@8riefiDescrimiomef the@rawiigsnds 20 beyond the surface of the term nal

bl ock 14 for electrical connection to the internal circuitry 26 of the
protective rel is‘? PIESSS ARHCRYCR CRILYF ‘HEdﬁ’é&O%d'ForFﬁge é?@ﬁtre‘?‘{ﬂ@%mei on, each

termnal RiRekne BRIAB D@gt@icpkmn bepREQvicadb Wikensh tbijifchdagh she24. The
shorting fingers 24 are nechanically and electrically attached to an
associ at'edceompanying A6swingsd int Which hike réfargnosinflicraydesignate likd ¢lements, awint act s
are s sped o nted) and configured so as to cone into contact with one
anot hat whk e termnal block is not connected to relay nonitoring and
processing cirEUGLT ¥a vidhef & Ry édttheétidndaletagd Showdhg kiteteahing] advant ageous
for use with nodular relay circuitry, wherein each relay includes sone
vari abl e fepRsenonstiopenEAingthe tiRYctgraniséecioabdisinpanipn spsifmed or renoved to

ot associ at ed e A e Bt ermishy BREK frcefling YR elobBinet B 07 C 1 °

wi |l be i presaftimeaintioht h one anot her to automatically short circuit the

adj acent- contacts. Alternatively, when the term nal 2 Decenber, 2002 WO
991 63698 - $ PCFIUsIdeEA150t0p Hdk and ToghKEw: BgPeBIvel afa soniach itpdlee. g.) by
i nsertingggry, gg’r‘ﬁ‘x%it%ifi‘al Vg FpRtR the contacts 20), the shorting fingers
are separa eé y a non-conductive €l ement provided on the nodule to allow
each contact 2FIGe deBsepsidated fromlvervs, rasaédtiveloofie sheding dingeesuimbley
processing circuitry. Thi u ion of the shorting fingers prevents the
ot her wi se?‘i’fﬁS{F‘HB’G#%ﬂHibchgrﬁ’?g’-&b"z;ia&lé" contacts, where one or nore of the
termnal scre t £ NNEeG ] 3 2Lt d

di stribution ‘é"?}’é@gnﬂ gnagé @Aﬁéfr}ke’&fa ey%rg%t‘ %gﬁéﬁgﬁlgg&%c%nﬁg%{éelgﬁ%% any relay
ci rcui2dr y suitablefoonde inubeterminabblothef Blar2ti ng fingers is to all ow shorting
to occur between

Detailed Description of Preferred Embodiments

FIG. 1 shows a relay connection interface 12 including terminal blocks 14
provided with te&ninal connections 16 for connecting thé relay to an electrical
30 distribution system (not shown). The interface 12 would typically be provided on a
surface of a relay housing. As shown in FIG. 1, and as will be shown in more detail

later, the terminal blocks 14 can have three tiers, or levels 14a-c, each tier being



any two adj acent term nal connections on the block. To inplenment shorting
between 10 two desired term nal connections, shorting fingers are provided
het ween appropriate adjacent signal contacts. FIGS. 3A-C 2Hreembeo002 ew,

side view, angf view, respectively, of a contact for use | €9
term nal bl 028'0311;}8%3&55. 1-2. The contact includes a seat porti%#/g %5?453
first end which cooperates with a correspondi ng seat portion of a tier

el ement 15 to be shown and described later. As shown in FIG 3C, the seat

portion 30 ipheyiucionitlerRal békirofigns MHaeH gbr WAL RrAPRASEE Sttt 2

term nal connection screw can be inserted to nmechanical 'y connect t

contact to trhw oftermiedl epmiectionhe lasetedacdiffereniodistantaifiem the sunfacaatf thor t i on 20
at the opposite end fromthe.seat portion which can be connected to the

fel ay procedSi§0wE FY Py VidiRe fhminal somsrualisial v e ing e BRcESFRM Sanpl ¢ 20
shown in Fl Gerfadfthe fs HoREnaCthe BRIsEAGRveAtioh SOk Géérr‘ﬁgcetsﬂbﬁﬁ?i@ﬁ{e to a

relay processing nodul e, but fhat "t he contact portion can be nodified as
necessary t dermunaleotnacsond. riurtiet, s angwu indd Gofl, teaninal ploskessiondjng ite thei try .

Th tact of FI.GS. 3A-C | h havi ng. . d t, 4. Such
aper ture cabTBEBINEE o S mUated firns MunHitnlifresaops [ sttt Siher as wi |
be descri begighn). ITiLispbdt offeQeEh@ Block oY RGhe Bfesgﬂt%eﬁi@/}grﬁ]lﬁ{:yggs

two portions, a first of length I, and a second of length h
descri bed baddinonaleoyrgingflexibility overtanyemsipnphisodinahbloks.| engt h of the tier

Subst ant 1 al 1y cotavants Suei-TRie RO Db fEy A G SRR 1 er i na

bl ock expendcfidiag 3 Brtpafdeheinbsntionl Mheradithl pieskelLinthiedagpsdgnce fromthe
term nal bl ock body. For exanple, a three-tier term nal block according to

an embodi nesempfisedef thres seadularsepareblsriicesatfa b, 2ad 1dar Hevidli tef appeesiated/ pes of

contacts, hayi.ng three dj | .. r. 2002 99/ 63638 -6
PCT/ USQ9/ 12 7<ﬁ*§ﬁatt%es@9%%§fﬁé§?&*g %%n‘g? ﬁ@ﬁf{%ﬁo& ters \Rﬁﬁ%ﬁg Yagie cgﬁ‘f’act is to
be nmounted, chbhitneash ong¥itiag, AltEthsiz@Bschibly Ri@iHeernling] KloEk 8CFI®N2, RiEse 3A-C

is prefer aﬁ% fornmed as a stanpi n%,6 and pref erabl é@éan w thstand a current
of appr oxi maeErpedgomarRAstaibhelamp Fagh Herlaslpdesrmekicd lastivpertiunt&iet 20 can
be made g7 Rofgs: £ afl Bekmitil balflefiPQaUE bV EnBRAibA copdd:fion st show 2
side and rear view, respectively, of a shorting tinger aceordi ng to the
present i nvaotewsinto Bhreowihing hblegsfshogaiin PUG.i2naridud esechmnioglbr dndr edectfic{li G 4B)
whi ch can be aligneg V\%th t he ﬂperture 8f the seat portion 30 of an

associ at ed dBRPHET Wik ¢ SPRIAGLIZAG! R ifiNyémdc AGCHding o AR EdemBlarie contact by a
rivet or 10 .oiHagf; i ; ﬁ(ﬂﬁ, e Qebd LAgdd 241 1 rably made
of a conductel%e rrr%?f(g’rt?lg , lsdgg agma&gsé%J aTFékglléaér?;b?Egg@élrél nSEt?%rFone

exanpl e, hasapatithoficnemmgai raygmtyixiteratisdly The T6nfant2e st a kécondlend pextends

appr eci at.ed .t hat, shorting .fingers n b rovi ded. on all. of the 'contacts,
ony e 3brt ibsHonsk e Awtees o Hherterrnigal Wlgete T4, lestringh fopeiegtion to the Sniérat

circuitry 26 of the protective relay.

According to an aspect of the present invention, each terminal block can
optionally be provided with shorting fingers 24. The shorting fingers 24 are
mechanically and electrically attached to an associated contact 20, and the shorting

25  fingers of different contacts are shaped, mounted, and configured so as to come into
contact with one another when the terminal block is not connected to relay monitoring
and processing circuitry. The shorting fingers are particularly advantageous for use
with modular relay circuitry, wherein each relay includes some variable number of
modules which can be selectively mounted or removed to vary the functions of the

30 relay. In operation, when a terminal block is not associated with a module, the
shorting fingers of adjacent contacts will be in contact with one another to

automatically short circuit the adjacent contacts. Alternatively, when the terminal



[}

in a termnal block, depending upon the particular-application. 15 FIGS.
5A-C show a top, font, and cross-sectional view, respectively, of a tier

el ement 14 to be assenbled with a plurality of contacts, 20Oepemberi2002hown
in FIGS. 3 AWodostar ma tier section of a conplete term nal p#,p,ggg /@g@h as
is shown in FIG 2. As shown in FIG 5 4 the tier elenent inclu g t
portions 50, which correspond to the seat portions 30 of the contacts, for

seating nultipl.e contacts. ., The tier elegnment also 20 include unting
porti ons. 5310 ST S TSGRk Ui ST o1 BUBHNE SOBHEATIB i he -
term nal bleggtéct 201 eheMhd ARt ddrars S&4ERedBN A 86n-@BndREvE eRInGGH: bMRidR! ay-
The tier elenment further includes alignnment elenents 56 and dovetail ed

al i gnment ehdhempduls®o alinye eapbvaontict 2Qitohe sgnarately eleenealisc@vegted té thened so
as to be slidably engageabl e wi.th corr ondi ovetail el enent,s of

g acent ¢ FUPY BrobraEaTena® (i Bablid GRREREt te REKES BecyePlscF Prrase

al i gnmept  WaiRdARCoRGABAET MeverlcoaRBRWhék 9RE B M08 oAtk dififthallseRivsSloenent s.
The alignnment el enents, as shown in FIG 5B, can extend al ong substantially

t he entir eate deatricallyfeapedctedng thaelestneslidigribntionaysiem, and svhsse e cantacts
cooperate with corre ndi ng.,al i.gnent notches of alignnment el enents of

nei ghbor i na:qgo&;ogqe&%@ﬂg g‘?y %éa)?%{%uqﬁ{'at e proper assembly of a nultiple tier
term nal 30 bl ogksechid fn€iiorb6) thélhdrting Singer€ i IS@CIhoaNR toSdcdr bdr@ueral ong
line A-Ain FIG 5B) seat portion 50 at one end of the tier elenment) and

cont act cawhy yveedjagent amiaheenneptipnsontthebiorler Teimplement shpring hgaieed cavity
62 i ' ' 63638
e sty o5 et ERTn Tt RAbh, ormlle Hlflers afe BT RER Bennrellaotioondle Shown

in Fl Gs. 3Adfacerdtisignbl donksetsappreci ated that the tier elenment shown in FIGS

5A-C is an end tier elenent, which includes the elenments 56 and 58 on only
one side. In a flPsi3erE shpwi top Vi sidepiigriand dagg view, respestieatpaf@ woul d be

provi ded wi | d g et ai |l j . on each
S de of ¢ neoftad LB IR TRAl BB HRNCI S, T BB Mo A SIEBERT The

i nvention Gant béirasaémhichdoaperheb athsa coftespondirgseat portian ofig tidk élemennt

| engthg _are fabricated, of e.q., | ded pl i As shown_ and descri bed
above WPt h'? BE RN 4y qfﬁ%ﬁﬁedgﬁ-%f&gwq Hngﬁ&eggn@ﬁﬁe%ﬁr?%g%%ﬁ&ef)%r ality
of seat PORheAHS 38 AHudPWhidfl aacohhéc%ar_saa??wfeﬁngm corifeelidh Be® hRBHP Nal 10

connection Screw. A nufver of electrically conductive contacts, such as are
shown i n Fi@8rted s Bechaneallnsameetthe nomadthe thei teer etlememenThe aomtagirads-fit into

.the tier ele t to achieve e bent confi ration shown in,the fjiqgures:
Each cont sl IR ASQBEEPELsh 208 BF BRPalF che FomHBE ArLdoripn HolcBsp? B pondi ng

.Seat porti QBm‘i@‘cte% tb 't}?errePab%?@d&&sin@&%tﬁ@ﬁhlt%ﬂtb%(‘abpﬁéﬁttei‘i tHhoiaat b;@d?nﬂl@ngt h
corresponding to the |ength of the tier element. The 15 contact el ements

are th@f sebewein Fi&s BA-G,ithe centestpartionf200s corftgysediiorapninestded reigyi nserti ng

por i ons arbibiekung PepOETER sl o et BoRB b b e Alan B S8R 12"

optional |'y cnget wvigesiydytysdef felayPprodeaging sircdggor ding to the particul ar
relay application. Once a terminal block trer is formed, tiers (e.

: . g.)
three) of differlsiconenaffdGarFA-4sisshowveas bavinDa agnond gperaurs|d¢. Auchan ng t he

alignment elepents on different | th-tergjnal block tier n |, dably
engagi ng tﬁagg%r\%%ﬁ? usaeldit%ﬁ%cr?ta Sgggﬁ“?ﬂ%q gl" oolrhr%cto ﬁt(eéci’ &r %lﬁfgf%ﬁ%ﬂc&%ﬁd of FIG
2. The 23ssqset Rdné@ldetanial bl ock can then be nounted, in one of nultiple
orientations (e.g., left or right, vertical or horizontal, etc.), on a
protective rel ay rﬁ@n@émfrl:é@s{&@@cbldéi'é‘cqutéomselaé'yﬂb&flmﬂjhﬂui2\@9 ascrews

bl ock can GRS RN (oo RS acdiond peiHS HRORERR R RN TRk ™

terninal cqegk bt Be tiRf Wansvhicithe eamabevitiiygsdcidled, and ehelenpthols &ssi ng
circuitry via the relay contact portions. Because the tiers are separable

and nodul arsubstaatiallyconsiant saehoibiat the contdeta g0 vban pssembisddarmingl/lack exienthin

i ncl ud i abl nb f ot t h i bi.lity 0,30 th

ter minal® caareean ey Em 3nd pirdetmbie] RS SR AR IR inel et Bonnect i ons
each, ter mFﬁ'ex%gﬁ,‘?th?&&ié?%iﬁal%&%%@é”?&h@%%'eﬁ{boﬁflﬁé’ﬂt‘iﬁftﬂ% préfent 24, etc.

term nal connecti _ .
invention can include three different types of contacts, having three different /,



2 Decenber 2002 WO 991 63638 PCT/ US99/ 12459 g Wile the foregoing
descri'ption includes many details and specificities, it will be understood
that these are for illustrative purposes only and are not2Decemben2¥2r ued

as limtatio f e invention. Nunmerous nodifications wll adi |
apparent whi gﬁ)%éﬂh%t depart fromthe spirit and scope of thepﬁﬂ@gﬁ%"zd% as
defined by the following clains and thé&Tr |egal equival ents. 2 Decenber

2002 -9 "VHAT IS CLAIMED IS;. 1, Atermnal block, conprising: a plurality
-of separ abll&gthfo depeadingupps thediex in wihioh thegantert is tojhesmountad husereded 5 wit b
termnal c | CE ] laQn At cirical

i st but S Eg sbEfkine SlenghECThe CaG PRSL sPRCR pREe BOB b8 ene second

end provi decinwihg) aad pedferably eamvibb@nd @&ur@érﬂ@fa'ﬁmkixﬁﬂem AmpkJosi gnal
termnals of a nobdule in a protective rel ag, erein each of the plurality
of tiers haBP@XHNAelyaagseqoatgihe pertar A cambe madgof hrags spedwaswitabde 10 2. The

term nag blcgﬁ&c?ltve%{a%rm 1, further conprising shorting fingers electrically
connected to contacts I1n different sets, each shorting finger configured so

as to contact a FGerdA-Bxhbwnesideasenntied respdetiaclyadf asioring dngact4 in a
different set when there is no nodul e connected to the termnal block. 15
3. The ter AFFRIMING|1®Ee RIpsCRY iAVSALPN. Vihe SRerHNS Alager +4 Wichidies ap ARYBHE IR i ncl udes

a term nal tJ r whi ch: t rm nal bl ock
at the fi rg@é%o‘*ﬂﬁ g&ab?g(])l |%(fggﬁﬁégppﬁgﬁaoﬁ%&%?Pgél%nn%%% ock of claim
1, wher ei nassehatabiinget. Thetshodmghfimpencan Yecarzehain thadombetibysa fissagi at ed
tier. ~, The term_.nal block of claim 1, wherein there are a vari abl e nunber
of tier8 stherguitahlemeansyilhgshesring fingsr %415 praferablyaads ﬂg 3 PRIGMICHY® t hr ee
tiers. 7. Feigen | f | . | I, | gck is
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15 FIGs. 5A-C show a top, front, and cross-sectional view, respectively, of a tier
element 14 to be assembled with a plurality of contacts, such as is shown in FIGs. 3A-
C, to form a tier section of a complete terminal block, such as is shown in FIG. 2. As
shown in FIG. 54, the tier'element includes seat portions 50, which correspond to the
seat portions 30 of the contacts, for seating multiple contacts. The tier element also
20  includes mounting portions 52, which are provided with mounting holes 54, which
allow the terminal block to be mounted in a secure manner on the protective relay.
The tier element further includes alignment elements 56 and dovetailed alignment
elements 58. The dovetailed alignment elements 58 are formed so as to be slidably
engageable with corresponding dovetail elements of adjacent tier elements, and the
25  alignment elements 56 facilitate alignment with corresponding alignment elements of
adjacent tier elements. The alignment elements, as shown in FIG. 5B, can extend
along substantially the eﬂtire front surface, and can include alignment notches N,
which cooperate with corresponding alignment notches of alignment elements of
neighboring tier elements, to facilitate proper assembly of a multiple tier terminal
30 block. InFIG. 5C, which is a cross-sectional side view along line A-A in FIG. 5B,
seat portion 50 at one end of the tier element, and contact cavity 60 at the other end of

the tier element. An elongated cavity 62 is provided between seat portion 50 and
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10. The term nal block of claim1, wherein each tier is provided wth at
iLeast 5 one dovetailed alignnent el enment which allows the tier to be
+slidably engaged with a dovetailed alignnent el enent of a&Da@rabﬁIraOOEi er to

engage adj aGeBlsy %i Sgs- 11 A relay having a term nal bl ock, Sgghﬂgg
rel ay processing CII‘CUItI‘y for performng one or nore protec |on "

control 10 functions in an electrical distribution system and at Least one
term nal bl ock, each term nal block having a plurality of separ abl e,
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connection ECt ri connection to t e elec

system amd appxsamddham gy plzsieneshowrhia FIGs sIA-€hid, antdnd thee @pnttngehipli ovi ded
with a set of contacts forannectrl cal connection 15 to the relay processing

ci rcui t ry Incirdss Sheeleraems of aathed o ARYI9nE 1dsf 18 p @putipledics trmyinad Pdgek. | engt h
bet veen 1 g hjhit el@&gné%%Qﬂpb@;?}g%de&%uhTahl‘%nﬁl%laé’ler‘ﬁfenﬁl a%@%ﬁuawere' n the

rel ay processing circuitry includes one 6 or nore rep acea modul es. 13.
The rebay atignmémtietaniehts dneatheide obtherties elegeahorting fingers electrically

connected to each cont act orti finger configured so gs.to contact
a shorting fi ng"emuﬁﬁ’%E?r&f’@Hn%bﬁftﬁ C%raﬁ"ﬁ ‘Eéiﬁ‘ﬂ%%g%nasﬁ%l?é dag no

relay pr O?ﬁﬁ Q9116 dEHEdE Havine ﬁ?ﬂ%@ e%@ Hs Qrd ﬁﬁn@ﬁb&lB?Q%l ‘fx%l&@d:ﬁlﬁsncl‘l The

rel ay of I'm 11, erein eath term né’i connection 1 nclhudes a term nal
connect i omssshbwwamdhdeécnhed aolve svith respetaiotFIGe. $4L, teachme:adlerhbmmlanat t he

first end, of S ted tier e rel a claim11) Whereln
cach cont deildsa RRGUOEREGRPOTHES Satlo M i IneF eperals SauerarBY Atbainel o

Decermigr %Qﬁ?ecné&s&@w Mgunieh EYelQEtnEMBJ HndudtRr @nfhcBaShcr & 43t E&?dwrbinock has

three tiers, and each tier included ei"ght term nal connections. 17.
rel ay of FlGH.AALC, anshieseardindatie tiee eleimeats abd@cdssfg intouht bt dementtthe 5 reI ay

in multiple ori . The r.el ay.. of c e|n t he connection
termnals ag‘ﬁa“c'gﬁﬁ’a%‘tc&“ﬁa‘ﬁam L tkéé/% a°§]f°°§fﬁﬁrh5§ Y&t 8552 s00 anps
for appr opoRRinalicH isSRGRR inde é&resamlﬁdeéeavp&{xoﬁ otz et elementl@h€kictshor ti ng
can be provi ded between an?/ two adj acent” term nal connections. 20. The

term nal* lsbolekt has a@1ué$qmqn breormaspeadingttp dre lesgthrafvheiaer stmentailheeast one
Covet 351 4o ARaLe SR BBl OUEnblie Btk Bhig  envased
adj acent tihRkng téfmindl c@'ﬁﬁé&ﬂdn beewaasoud thagp actdresr of thalcotaocdead gortidus
prot ect| V%ncrl (tallleat}/er eﬁe?nrggtr ;esa{ ;o%lgrg]se Tst;[eec%itagtf elements can optionally be provided
with shorting fingers, according to the particular relay application. Once a terminal
block tier is formed, tiers (e.g., three) of different lengths are assembled by
20 appropriatel'y aligning the alignment elements on different length terminal block tiers,
and slidably engaging the dovetail alignment elements to form the terminal block of
FIG. 2. The assembled terminal block can then be mounted, in one of multiple
orientations (e.g., left or right, vertical or horizontal, etc.), on a protective relay and
secured to the protective relay by mounting screws inserted into the mounting holes
25 54, The assembled and mounted terminal block can then be connected to an electrical
distribution system via the terminal connection screws, and can be connected to relay
processing circuitry via the relay contact portions.
Because the tiers are separable and modular, the terminal block according to
the present invention can include a variable number of tiers to enhance accessibility to
30 the terminal connection screws. Thus, using tiers having § terminal connections each,

terminal blocks can easily be assembled which provide 8, 16, 24, etc. terminal

connections.



nol ding a plurality of tier elenments having different |lengths, each tier

el erent 20 including/a plurality of seat portions each having a first
aperture for recel ving a termnal connection screw, inserZPaeerabail200dl ity
of electrical) giguctive contacts of different Iengths intop nts
havi ng di ffer ent %?engt hs, each cont act 8| ncl udi ng a correspondi %S’E’é?zlt’%e
portion at one end and a relay contact portion at another end, the
correspondi ng s orti.on havin cond aperture for . receiving a

-t erm nal connect ‘gﬁ?oéﬁfvo"ﬁﬁ €%5§HP§1$Q ]“ﬁg‘%ﬁ@a&ﬂﬁt:@@ﬁ and ﬁ?"&l{.‘ﬁge% ity

el ement ; Bd\RRIIAIA BarRh dtd fof iIRfsirhfdBBoseR QARPAd S8 nBFIAWcdnfrauion the
first and secon apertures to forma t tier aV| ng a tier

| engt h; asase[mﬂtatmgs biuhednventor Nemerow’d mdadiHcdtions evill befreatifyf mppardnt t i er
Iengthst er 30.to forma term to be connecte an

ol 60t 1 ol iR AP PRLASTER ESR e P AU AEORRE b R S GFGRCSEY D6, and o
be con@ectﬁqo;‘,gwrce]ﬂ]g a4 gslgbd]g,qg]\,ggmstry via the relay contact portions.
WD 99/ 63638 -1272 C~r ~~~ 22. The nmethod of claim21, further
conprising the step of attaching a shorting finer to a plurality of
contacts, each shorting finger configured so as to be in electrical contact
with a shorting finger of an adjacent contact when no relay processing
circuitry is connected to the relay contact portions. 5 23. The nethod of
claim?21, further conprising the step of nounting the termnal block in a
protective relay in any one of a plurality of orientations. 24. The net hod
of claim21l, wherein the step of assenbling is perforned by 10 slidably
engagi ng' a dovetailed alignnment elenment on a first tier with correspondi ng
dovetail ed alignnment elenent on a second tier. 25. The nmethod of claim 21,
wherein there are a variable nunber of tier elenents in the term nal bl ock.
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system, and a second end opposite the first end, the second end provided with a set of
contacts for electrical connection to signal terminals of a module in a protective relay,
wherein each of the plurality of tiers has a different length between the first
and second ends
10
2. The terminal block of claim 1, further comprising shorting fingers
electrically connected to contacts in different sets, each shorting finger configured so
" as to contact a shorting finger associated with an adjacent contact in a different set
when there is no module connected to the terminal block.
15
3. The terminal block of claim 1, wherein each terminal connection includes a
terminal connection screw wh;'ch attaches a contact to the terminal block at the first

end of its associated tier.

20 4. The terminal block of claim 1, wherein each contact extends beyond the

second end of its associated tier.
5. The terminal block of claim 1, wherein there are a variable number of tiers.
25 6. The terminal block of claim 1, wherein there are three tiers.

7. The terminal block of claim 1, wherein the terminal block is mountable on

the protective relay in multiple orientations.

30 8. The terminal block of claim 1, wherein the connection terminals and
contacts can withstand a current of approximately 500 amps for approximately 1

second.
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11. A relay having a terminal block, comprising:
relay processing circuitry for performing one or more protection and control
10  functions in an electrical distribution system; and
at least one terminal block, each terminal block having a plurality of separable,
modular tiers, each tier having a first end provided with terminal connections for
electrical connection to the electrical distribution system, and a second end opposite
the first end, the second end provided with a set of contacts for electrical connection
15 to the relay processing circuitry,
wherein each of the plurality of tiers has a different length between the first

and second ends.

12. The relay of claim 11, wherein the relay processing circuitry includes one

20  or more replaceable modules.

13. The relay of claim 11, further comprising shorting fingers electrically
connected to each contact, each shorting finger configured so as to contact a shorting
finger associated with an adjacent contact when there is no relay processing circuitry

25 connected to the adjacent contacts.

14, The relay of claim 11, wherein each terminal connection includes a
terminal connection screw which attaches a contact to the terminal block at the first
end of its associated tier.

30
15. The relay of claim 11, wherein each contact extends beyond the second

end of its associated tier.
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) < ) 5&1'}1:3 relay ofc al/ﬁ‘ngl (&/herem shorting can be provided between any two

adjacent terminal connections.

20. The terminal block of claim 1, wherein each tier is provided with at least
one dovetailed alignment element which allows the tier to be slidably engaged with a

15  dovetailed alignment element of an adjacent tier to engage adjacent tiers.

21. A method for assembling a terminal block for a protective relay,
comprising the steps of: '
molding a plurality of tier elements having different lengths, each tier element
20 including‘a plurality of seat portions each having a first apertire for receiving a
terminal connection screw;
inserting a plurality of electrically conductive contacts of different lengths into
tier elements having different lengths, each contact including a corresponding seat
portion at one end and a relay contact portion at another end, the corresponding seat
25  portion having a second aperture for receiving a terminal connection screw;,
press fitting the contacts into the tier elements;
inserting a plurality of terminal connection screws through the first and second
apertures to form a terminal block tier having a tier length;
assembling two or more terminal block tiers of different tier lengths together
30 to form a terminal block to be connected to an electrical distribution system via the
terminal connection screws, and to be connected to relay processing circuitry via the

relay contact portions.
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24. The method of claim 21, wherein the step of assembling is performed by
10  slidably engaging a dovetailed alignment element on a first tier with corresponding

dovetailed alignment element on a second tier.

25. The method of claim 21, wherein there are a variable number of tier
elements in the terminal block.
15



