; H e3eYV2X6T58 *@00002* 1 7 MAR 2003 CONNECTOR FOR ELECTRI CALLY COUPLI NG
T™™O CURRENT CONTACT LINE SEGVENTS | N END- TO- END RELATI ONSH P BACKGROUND OF
THE ‘I NVENTI ON Thmlﬂ\nmmmﬁ“"ﬂmmm/entl on relates to a connector for coupling two
contact line seg in end-to-end flush dispositiqon pprdgpde of
el ongate profiles of «gboasti c for accommodati ng Current conductor rails
whi ch cooperate with a current collector traveling inside the contact |ine
arrangenent. A publication, issued by the conpany Akapp and entitled
"Ml ticonductor' discloses a current contact |ine arrangenent
conprised of separate contact |ine segnents of pre-assenbl ed mwmummummuw
are joined together by coupling sleeves. +he contact |ine segnents.are made
of elongate profiles of plastic to forma casing for receiving the current
conductor rails. The placenent of the contact |ine segnments Inside the
coupling sleeves is realized in such a manner that the end faces of the

confronting el ongate plastic profiles and the end faces of confronting
conductor rails.abut one another in end-to-end disposition The difference
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Froma brochu re published in 1993 by Mannesmann Demag Férderiechnik AG
and entitled "Kompakt-Kleinschleifleitung DKK", it is also known to use an expansion joint
for contact line segments which are made of elongate plastic profiles and accommodate
the current conductor rails and the current collectors of vehicles traveling in the plastic



It is thus an object of the present invention to provide an inproved
connector for coupling two contact |ine segnents placed in end t o- end

di sposi tion, obviating the afore- stated drawbacks. In partl EMR MRt is an
obj ect of the present invention to provide an inproved connector for
coupling two contact Iine segnents placed in end-to-end disposition, which
is free fromany distortions and deformati éns despite varying thermnal
expansion coefficients between nmetal and plastic) in particular PVC. These
objects, and others which will becone apparent hereinafter, are attained in
accor dancepWﬁtela Chrefrapries ends ofiveecdritan liby sepmoantdanegedtiiogs i tmga@srt@@ve of

pl astic nagerd @id droangpd#i $paced-ppanh fhedhofis pogitiohdMarenraicthe EMENEWAMAES in an
area of t heiercoatief irenddgngntsnats provideld withea fanois-sbépadattacbmenida ensiuife2 segnent s
bei ng fr eebyssabe b tislcelléatoravehigladiami dne edntatit fiee seamentda the RuEeptietied&Chi ned
range) whetiss segnient.cihefunnels oflcopfrenting engs pt cantachlind seaatentsrare MIIS eAgsel y t o
t he | ongi t utiormeadnathiaraat monsmoedist 4 disthete nbfemosniimetatsdo gembrnsstéwhi ch are

det achabl y taapenatotecbisied leangth chrogbeof thekionadty piastic plobles.cl healiitance bakepe
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of the conthastypt oheormedineistthe nerst for itarngtinmifre sepducial dailsdeyaietseasads| oi ned.

A connect oand thetfaet tharomiydinked edlgplor Mehideshreabte topaat e cdpasi®N®RPh t he
present invention neets all safety aspects as the conductor rails extending
through the_contact line arrangenent are covered by the coupling sleeve and
thus made i naccessible fromoutside in the transition zone between the
contact |i S&MMARYQARTHERIVENTIQN Yy of the el ongate plastic profiles inside
the coupling sleeve and/or of the coupling sleeve to freely nove in

| ongi t udi nal di Hdethusan ehisgt@fdhe prgsentdnventiondairceMide st iFIPFRYC8 FONEESE At i on
occurs evefovHiaa twpeontsd lingseamentn slased bgeditp-enddisge intipg thefared | j ¢
conduct or statekdrawlagdse el ongate plastic profiles vary significantly. The
present inventi 8hpgricy u%'st?&%%ﬁ”!‘ﬁ@“tséab'ﬁﬁwo’ﬂ&RJPB% geimprevgdnect or

whi ch not eﬁmryact%|f¢r§spgilnsdwa|ce@,ta§tﬂee@asmem plagpd incandrtp@ad digppstienaMiiEh  al so
conpensat ed ffeffram gay disiorions gnd detorpalionsslespitepandeg themias ePapsiRki on pi eces
or expansi 6Rcidee Setween matal aad plastic dd peiFRrdY Convent i onal Iy and arranged
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this type of interlocking engagenent) the ends of the eIongate plastlc
profile cannot be pulled out fromthe coupling sleeve during operation. A
sufficient securenent of the coupling sleeve can be realized by nmounting
both sl eeve nenbers at the conductor rail connecting assenbly. Preferably,
the conductor rail connecting assenbly is so configured as to forma stop
for the ends of the elongate plastic profiles. In order to realize a snooth
passage of the current coIIector vehlcle along the contact sleeve the
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~I' 2 MAR 2003 4 BRI EF DESCRI PTI ON OF THE DRAW NG The above and ot her
obj ects, features and advantages of the present invention wll now be
.described’'in nore detail with reference to the acconpanyi g7 dARWOP, in
which: FIG 1 is a top) side perspective view of a connector in the form of
a coupling sleeve according to the presenLj I nvention for connecting two
successive contact lines in the formof el"ongate plastic profiles, show ng
the coupling sleeve in installed stage; FIG 2 is a top, side and front
perspective view of a sleeve nenber of the coupling sleeve of FIG 1 ( with
the sl eeve mesrhiee condiontingnsedithevespestiveorantast lineisaamenly Aefate thepentad 4 ”"?s a
top, side amegrhennerajeinepingetheesaihetiherontad liss asvngementfan bsPrepesempled,
connect i on with hecgieavaanambers Thysghe slaeyeaembernwid etahed caigftiings 430y
att achnent ; egsigbeltinedstopnernatiayopaites packy veplipesingtie siseehiNar§ed scal e, of
the sleeve tageier. of FIG 2 to show a safety mechanismto prevent
| nadvertent withdrawal of a plastic profile fromthe coupling sleeve;, FIG
3 is a front el efagarénato a,ncé)wr(fﬁattgrn@f@@mspﬁgn@n{;@yéhe(ﬁleqip@e%@ersa Jldhl g 4
is a top, srcokrlingdlepyoane speosfissced &hétwléwrtﬁpnmnseenélf%q@gat'@eﬂﬂnagtfq"@' rofile
of one cont geges ofthe deavesi Bembers abyhasg anathem therabyegeyrin |ae¢@m@'9t97- &ﬂj"
det ai | sl ot #ordpusing the faquirad sleglardl cpntads pe theroPHyeer PR TR SRILCRI PTI ON
OF PREFERRESFERERDPNEAISH®r oughout al | the Figures, sanme or corr espondi ng
el enents are generally indicated by sane reference nunmerals. Turning nowto
the draw ngSubaRly.impastigularden rapsang oEplapility, me{qaelﬁtg'nagecgégﬂhOf@ qf §is S%ﬁv e
per spect i ve MAMRRryextendiangantialy relats to the lopgituding! edges akthe pbesie &' fikent i on,
general |y dESPYhAEBNEHy reference nuneral 1 and connecting two successive
contact line segrrents gener al oétdeSI ghat ed b reference nurreral 2 and

t
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engagenent m reaev tbq Ing , sleeve 1, with sane pI ast iC

profiles OpR Wn??eecure?r?etn?gf the coupling sleeve can be realized by mounting both sleeve
members at the conductor rail connecting assembly. Preferably, the conductor rail
connecting assembly is so canfigured as to form a stop for the ends of the elongate plastic
profiles.

In order to realize a smooth passage of the current collector vehicle along the
contact sleeve, the elongate plastic profiles define an interior space which is formed in the
longitudinal direction with a running surface for operation of the current collector vehicle,
with the running surface being formed with a slot extending in the longitudinal direction in
the end zone of the elongate plastic profiles and being at least partially filled by a bar
which is formed on the coupling sleeve, wherein the plastic profiles are fongitudinally
displaceable with respect to the bar, and the bar exhibits a top side facing the current
collector vehicle and extends flush with the plane of the running surface.




1 7 MAR 2003 5 The sl eeve nembers 1 a are formed on the top surface and
opposite side walls with outwardly directed cambers 9 and in_i medi ate
.proximty' to their longrtudinal edges 1 b in the area bet webkA Me Manbers 9
on the side walls and between the canbers 9 On the top surface with fl anged
sections 1c. Thus, the sleeve nenbers la define confronting end faces 8

whi ch cl osely abut one anot her when assenbling the coupling sleeve 1,
whereby the | ongitudi nal edges 1b of one sl eeve nenber la extend
tangentially to the longitudinal edges 1 b of the other sleeve nenber 1a,
i.e. that tHREBDESCRIRTION OF THEIORAWHEG e nenbers la extend at the juncture
of the end faces 8 parallel to the longitudinal direction of the contact
line and t hus hdbeaboveamimther abigetat feallites and @dyantaggsl of the wegandinvemiondvilind

t he coupl i mgwdeamseritbdan mofecdeataildvitirrefenegice ththetasnombanying dréwing livwhichudi nal
opening 4. In the installed stage, as shown in FIG 1, the openings 4 of
the plastic profiG.es 3 anid attbe seleperspegtivel visswef acannectoninahe igrmeha t o

t hereby fornugiingsleevmawarding tothd presént sdrenticogtcohectingdive evacessi@adsinéact not
shown) of dinesintimforrs of ¢longate plessicirsoftesoshawing theycoublingtsleevaindhgalied wheel s 12
(FIG 3) Imstaghe contact line arrangenment 2 in |ongitudinal direction during
operation, wthFG col | elsradep, sisel apdienheprennshiecviews pba siseenmenbed ¢fahe
current comsoupteg slegve piifig- hovihttee sip€/e Memberdieing MaasH AT 2cAntgst ling de and
front per sp@@fﬂf—‘ﬁl‘e view of a sleeve nenber 1 a of the coupling sleeve 1 of
FIG 1 in conjunction with an el ongate astic profile 3 to illustrate in
nore detail_ theFIGw28ri or igRdpR&ide @éé@n&e&mﬂcév Yiew of e 3leiewe mempeeiofn t h
subst ant i alfl§- Linsrafastiomwiherdugopiadooianclier emt@t ling segspent & aftaghmeent.
respective conductor rails 5. In the nonlimting exanple of the draw ngs,
the conductor r&l9.£05 havié accstenal parsaective yisw, ga an ieplargedarale ol thertieensns
skilled i nmambespt Figs ?ltoihﬂ‘fe?%QfﬁtM@QCha@'s@ﬁ%éfﬁV%ﬁtMVEM rishdragalof@er t ai nl y
wi t hi n t he PEeHpRoBE fromdhe FRURIRg SleeXBent i on. !'n |i ke manner, each sl eeve
menber la is for rred wi th substantially C shaped anchoring grooves 6 which
are in ali gnrren{: Gidt h the‘sé‘rf@ﬁb?'?‘f?é“’@?'dl?weg t'teroqyp'utqﬂ%ewea%?l% Zpediles 3
for receiving tpie conductor rai s 5 and safeguarding the conductor rails 5
agai nst a shift nsv'ét‘il dep. 8l F@@E’WGF\' PetsRechveciRy Phibe glopgate $lastis or m part
of pertai niP es?fr"@?\kc? 2 liee Aprdien. raepivedde s Goslach genye. aiwing indetad sietuct or
rails 5 ar &@&d N} OE Fhiste dpstiGPefi8- t 0- end di sposition with the conduct or
rails 5a of the other contact |ine segnent Z to be coupled, as shown in
FIG 2 whi eh—H—H*s%a%es—H%hethet—eenLaeL—LLne-&egh@M—z_em_yL_bmy of

t he conduc i ol e n-Lin in exanple_of the drawing, a total
of seven ¢ %&%¢§E§§§&%bp£§§GE§FBRE BQB%@&Y it wilt be appreciated

by persons Skl| %’ |.n tﬁgthart t hat the nunber of connectl ng assenbl i es may
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Ilne arran ong g‘”“g iha sleave membars in FI G
3, there i m nr?%a %‘@a{t’ ef’ew&?“‘t"ﬁ Rue 1 ebe defachably cont act

li ne segnmeft"§Fe Y’rﬁtst’ °|I |lustrated are two wheels 12 of the

17 MAE 2 t Wn h | 3 forme
Fvardly ot HS 5? 'C ti@'afvﬁ lﬁﬁgnéﬁﬁgﬁc?@gg{)éﬁfﬁs raa\‘»’a%;asi te
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M

si des ther 891 “Sﬁagp'tﬁ‘ﬁ gque }ina piedeispinefl Langs. Theendsof s 14
whi ch ext el 8 °r‘?9F ‘E:Bm E?EF'V L 8R9R9PTISAT IRNSRIPP AtiBe SURRAG . 4)
and have a® ReP 5 ?Otﬁﬁﬁmémﬁfﬂ?webf the wheel s 12. The slots
14 can be fllled at | east partlally, ot herwi se conpletely, by guide ribs or
bars 15 which are fornmed on platforns 21 of the sleeve nenbers 1 a and have
such a length that a free space is left between an end of the bars 15 and
the opposite slot end 16 (FIG 4). Thus, the bars 15 engage in the sluts 14
from bel ow for displacenent in the |ongitudinal direction and extend flush
with the top side of the running surfaces 13 so that the plastic profiles 3
can shlft relative to the bars 15 and the troIIey can travel along t he
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What is claimed as new and desired to be protected by Letters Patent is set
forth in the appended cl ai ns 17 MR 20'i CLAIMS What is claned is: 1. A
‘connector for ¢oupling two contact |ine segnents positiogﬁg [ ge -to-end 5
al i gnnment and nade of elongate plastic profiles for acco G n urrent
conductor rails which cooperate with a cqirent coll ector vehicle traveling

I nside the contact |ine segnents, said conhnector including a coupling

sl eeve nmade of plastic material for positively envel oping the contact line
segnents in an area of their confronting ends, with the ends of the contact

line segmepfs.beididehb&s 1Y Fidhadbe tHetop sbengidnddippediteMiedialieeithon wi thin
a predet er ginads) @Rd GfLErLPER hdmebRYRolfitn e WP ldngitudiral ddgescibiion
transver SGF‘ 40 bR et PBQidaHbERA ofline @il vadlis S0d BEtwean tef tameber s\ 08 tredue
mermbers, agdrdcd Wit HaRGePedchstd RYTARA R flasvedesraisdiahh yelrenmeattiting ente sl eeve
nmenbers t 0P8 WMhRIselywbllor@dhoifer Wiien akeemeingendeus|inyeslerye ddaperedy f or
pl acement gR RuGhallddige € P5bf Gret dldtge amsinber ateltend tarigantially taiibe dargiteding and
the other gagsOfb dilte GheeievERNENees 13560 eria theasltgrivexls bbotipblaeenmanben t he
ot her one @f ckBfd 6ORE [LPBLKAEF tBOEAd RiEed Bpacaalttatie ibhgiedpegtireaton, of bef ore t he
contact |i pgnsRUARBLSIhRE Bajdh BeHmongigehtd the el ongate plastic profiles
define an interior space which is formed in the longitudinal direction with
a running sHE bRAGatk Rrastidsiodles Ganathd dRipliny slesve Cak lferatedronvisdid trittem side d
runni ng supftRasorgrtuditaliopenimg 4ninithe astilled steyd, @sdhogn inFIGhe, theapgringsianc|
direction trypasicprofesd draiRe cbuglihg sléBveel argatatigmhers td theebypldrines and at
| east part iéitindods dididok foydtarongh of Bcalte ctoocatid@rot shopin) ntia sliresaw egllestar d
el ongat e phetdtie or polizly ivhich thwels@nivinregist12dFald) yn tHe sphtactdiabbeangentent 2gpect to
t he bar, s&ingitlasinal dikéatibn dunry eperatipnswittethEaollettprichble bemngentnectdblectotaor
vehi cl e andxteriaboudienycorisusier.wi th t he pl ane of the running surface. 25 2.
The corrector of claim1l wherein the sleeve nenbers have confronting end
faces at t Mamingl rangiotFl@i hdhere dgeewardoprsdesandfont pgspedive kiaw of hsleevend
f aces abut nendeanabhibe codyging eleeves il eERIS. Mémbenjunclioewjtbanekngadgelabtiy . 3. The
connect or gfofilel BforiflBtratedn aiore détail theirgedardheredf. Eskhagdagdit poofike Dis fermedsiitbeve 30
menber s extestarttiahg@shapdd anchedragt groeves d 7t(RIS. 1) fog recgtingakspedtivescopludtére ot her
one of t herals&elnghernadiieniting ekaniphkesfdlendrawings, thé cahdictor tailatddare rectanguleocki ng
means i s f omsededipnchhowdvenpersany skilbeckin the @t wittendersfand teed other ¢roes sactiense
menber s andreseertaimtyewithin thegcope of BSperentamentiar. Irakketroannealeactesieéne det achabl e
connect i onmembehta &l ferved withndubstantidlly Crsteped andutriog gofoves @which amhiar ei n t he
sl eeve nenklignendnhwih thetansheling giteves i af therriastis piafilesiidorreneivog then zone
bet ween t heorxuetew wilsdrandissfeguardinguhe canductontails §iagginst goshiit inltfangvesse
connect i ng dinestiendl Heeancheringrgroekes édoimparhef peshatningsscofw-type cetresting menbers 40
for securi agsentides H6 By whish treagdndudtor qallag ere ecurBheplaeadrivendto-etd claim 1
wher ei n t hdisgositiogawvith the asnductoprails iShef thealizerendtectilioe segmentt2o &a cottplesthg hol e
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assenbl y. the number of connecting assemblies may vary in accordance to the dimensions of the

contact line arrangement and associated coupling sleeve, and thus the present invention

should not be limited to the incorporation of seven connecting assemblies. As the thermal

expansion coefficient of metal, in particular copper, is relatively low, the end-to-and

dispositian of the conductor rails 5, 5a does nat pose any problems. In contrast thereto,

the plastic profiles 3, which are typically made of PVC have a thermal expansion

coefficient which is greater by the factor nine to twelve.

All of the conductor rails 5, 5a exhibit inwardly directed contact surfaces 7 along which
collector shoes of the trolley slide to maintain contact, without interruption, with the
conductor rails 5, 5a when the trolley travels through the contact line arrangement. Thus,
the trolley is capable to conduct current at any location of the contact line arangement to
an intended consumer.

Tuming now in particular in FIG. 3, there is shown a front elevational view of the end face
of the contact line segment of FIG. 2. Schematically illustrated are two wheels 12 of the
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between an end of the'bars 15 and the opposite slot end 16 (FIG. 4). Thus, the bars 15

engage in the slots 14 from below for displacement in the longitudinal direction and extend

flush with the top side of the running surfaces 13 so that the plastlc profiles 3 can shift

relative to the bars 15 and the trolley can travel along the running surfaces 13, without

interference by the bars 15. In this manner, even when the plastic profiles 3 change in

length as a consequence of temperature fluctuations, the wheels 12 of the trolley travel

smoothly through the coupling sleeve 1.

As shown in particular in FIG. 2b, the ends of the plastic profiles 3 are further provided
laterally with an oblong hole 19 of predetermined length for engagement of a protrusion 20
extending inwardly from the coupling sleeve 1, thereby preventing an unintentional
removal of the plastic profiles 3 from the coupling sleeve 1. This configuration also
enables to design the coupling sleeve 1 of relatively short length. In the nonlimiting
example of the drawing, the connecting assembly 10 serves also as an inner stop for the
ends of the plastic profiles 3.

Persons skilied in the art will understand that the connector according to the present
invention ¢an also be used for conductor rails in the form of a continuous band after
positioning the plastic profiles 3, i.e. to utilize the band feeding technique.

Before realizing a connection between two contact line segments 2, one sleeve
member 1ais placed over the end of one contact line segment 2 and the other sleeve
member 1a is placed over the end of the other coupling line segment 2, whereby the
protrusions of the sleeve members 1a engage in the oblong holes in the contact line
segments. A sufficient fixation of the coupling sleeve 1 is realized through attachment of
the slaeve members 1a at the connecting assemblies 10. When being pushed together,
the sleeve members 1a are thus connected by way of a positive engagement, and
secured by the complementary locking elements 11, 11a.

While the invention has been illustrated and described as embodied in a connector
for coupling two current contact line segments in end-to-end relationship, it is nat intended
to be limited to the details shown since various maodifications and structural changes may
be made without departing in any way from the spirit of the present invention.

What is claimed as new and desired to be protected by Letters Patent is set forth
in the appended claims'
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5 alignment and made of elongate plastic profiles for accommodating current conductor
rails which cooperate with a current collector vehicle traveling inside the contact line
segments, said connector including a coupling sleeve made of plastic material for
positively enveloping the contact line segments in an area of their confronting ends,
with the ends of the contact line segments being freely shiftable in a longitudinal
10 direction within a predetermined range, said coupling sleeve being split in a direction
transversely to the longitudinal direction so as to define two sleeve members, and
including a locking means for detachably connecting the sleeve members to one
another, with one of the sleeve members being adapted for placement on one of the
confronting ends of the contact line segments and the other one of the sleeve members
15  being adapted for placement on the other one of the confronting ends of the contact line
segments, before the contact line segments are joined, wherein the elongate plastic
profiles define an interior space which 1s formed in the longitudinal direction with a
running surface for operation of the current collector vehicle, said running surface being
formed with a slot extending in the longitudinal direction toward an end face of the
20 elongate plastic profiles and at least partially filled by a bar formed on the coupling
sleeve, said elongate plastic profiles being longitudinally displaceable with respect to
the bar, said bar exhibiting a top side facing the current collector vehicle and extending
flush with the plane of the running surface.

25 2. The connector of claim 1 wherein the sleeve members have confronting end
faces at their longitudinal edges and are so configured that their end faces abut one
another when the sleeve members are joined together.

3. The connector of claim 2 wherein the longitudinal edges of one of the sleeve
30 members extend tangentially relative to the longitudinal edges of the other one of the
sleeve members.

4. The connector of claim 1 wherein the locking means is formed by
complementary locking elements formed on the sleeve members and so interacting with
35  one another as to realize the detachable connection of the sleeve members.

5. The connector of claim 1 wherein the sleeve members have outwardly directed

cambers in the connection zone between the sleeve members, and further comprising a

plurality of connecting assemblies accommodated in the cambers of the sleeve members
40  for securing the conductor rails in place.

6. The connector of claim 1 wherein the elongate plastic profiles have ends formed
with an oblong hole of predetermined length, said coupling sleeve being formed with an
inwardly directed protrusion for engagement in the oblong hole.

45
7. The connector of claim 5 wherein the sleeve members are secured to the
connecting assembly.



1055 1055

1055! | "1 10965& ()-!1"110%<& ()-!1"110%: & ()-!109% ()-~M M/MsOQR} [ 97P1! N@
Cf#109%& ()-L! I @f#10% , & ()-L! N@f #1090D& ()-L! p@

f#10%&' ()-L310%&' ()-t10%&' ()-R TTUVWKWUBAP13! 109%&' ()-!\ @1 MARI3()- 1S

@@ 10%& () - 3! S@@10%t#& ()-3!S@! ! 10%8, () - ! S@

FH10%&' () - LXXXXXYYYuV13! 10%&' ()-! 10%&' ()-y10%&' ()-L! 10%& ()- 10 10 10! X@@

109 () - Ngrmal - "Heah%i% %éla% "\;ﬂead' %:ﬂlc - Heading. 331 ¢” "Heading
23] c" * Heali.ng. B3 SOMEROR o oty s wercin I copincoying oSt N Betor e ad
NG TR K R e o
<=>?@ABCDEG6Ti nes New RomanAri al Courier New'h Root EntryWrdDocunent

F"#39& () *+,-./0123456789: ; <=>?@\BCDEFG



