;t.ue3eh6e: 6T6EN# RAI LWAY OR TRAMMY RAI L AND RAI L FASTENI NG SYSTEM Thi s

| nventi on rel at es ”mm“lm \mm‘m or tramnay rail fastening systemincluding a
rail and a shell f railway or tramway rail. GH A-222Tbtdbet 2002
di scl oses a tramnay rasdoowhi ch is secured in placed by a split shell

containing an infill. According to one-aspect of the present invention,
there is provided a railway or tramnay rail fastening system conprising a
shell and a resilient fill within the shell for holding a railway or

tramway rail havipgriaayead, TRaMEY Quer Amb eAedirAbeEPNg isy8Tand a base
region, the shell having an 1nner profile of open channel fTormto receive

the rail, the inner profile of the shell at its upper, open aide and at its
| ower, base ghoe hebnd cahapedet a:al thifiibloh tidw@yoiuiiheaddenling tdyecgad
and base regi on, respectlvely, of the-rail; characterised in that the inner

profile ofPE4Eianet | rajdt i@En=i FReHas@raRali e Gpafiliae oFs tAaTnedilo as
to form acﬁlaat-enfzmroml At 1peédta thimaghraihi Ghidh negidvured inhpiscdd bhas to
be passed u]:) {arﬁtertlon of the.r |I into the shell to retain the rail. The
i nner profPHE §PethERIRPIH WA it s base and the open side is preferably
narrowed so as to forma detent or pinch point through which the base
region of th b S on i r of t ai, | t he
Shel | to ret areoal (e uRRETE el RdsdRe bl Rn | Btk il

i nventi ona rablwayi or prmmwaedrallr dasteningr systamwayonryibeifg sy eemeﬂg sydtaem
conpri si nge&198RL | £:a0d @ @S ichk eMe1hl by Vﬂélﬁhﬁl? theaghgdy Fok Bl Rgip
railway or trammay rail of substantially symeirical form having head and
base portheméngoinebledy, ar | merorer atetporefdatef pg:rreaioelr gndtl, bieeshell
havi ng anrb?ﬂ@ﬁ pft@id | en&11 ORGRiGBannel sheem t;ﬂ-quciee' VEst R i bn i1 he

i nner prof| the shell internediate its g en 5| e and its | owner,
base ai defBERnFOsHFATES Vto A FF1 T nd V’eth?’bﬁﬁh fﬁ£1 £ e ithermedfate
porti on ofiteheprear|; opharattderasédatnithalotvée, | hanee pi@éllbelmé thepsdhel |

at the opep $L49 iS5 MALOVEBA AR e ££10Petnd0082au2 2% t&J&rm%&!@tent
or pinch BO' nt through which the jntermecliate portion of &he rail has to

be passed*8pBRSFHERIY 1 o oF"% h’éa’r:'a'i |h3RAS 197 @ 83 e8Pn *PRE%r ai | .

Accor di ngpt&kidet bt NGheasREGE pOEwdene i PE %@Qtadd”'\éﬂgtém, s{AEre herRRYi ged a
railway or trameay rail fastening system rTBrlsmgasheII and a

resilient2fi%e SRFEAT rfatRat s‘l’l‘”eIHmF}brP‘jr’rBFdF‘i‘F@“ﬁ r4Hichady EergLPFa%vaS}‘ r 3pHL
havi ng a h&adto ale peasdd @PON NAI@VEEn I eh8EH Al AnportHeOmhand tb hasRin

regi on, th she | having an inner profile of open channel formto receive
the rail, Fhé3thner profile of the shell at its |ower, base end being
sheped to hoId firmy, through the fill, at |least the base region of the
rail; char actrﬁélﬁsgrlg}otfgfé[ ﬂaﬁhegewé&e@tétbaggeaaapeﬁé OPQHeﬂd@nﬂs of

t he sheII t he inner ‘profi he s bei ng shaped at its upper, open

end to hopﬂe’ffelrﬁh%}y naFFﬁWgﬁ%%Fe tgeﬁﬂ@‘ atrEens| 9T RENFR PoARE ddrowgh Whkch hat

the inner ¢k afaksker&fioh Ner thel tashehyw el bé HR86€ wBH {MerePsN ceNthd $ail
narrowed so as to forma detent or pinch point through which a region of

the rail MR 8 gredds e detpth tPadérition of the rail into the shell to

retain the rail. The fill can be of stiff and strong but resilient materi al

such as an el astoper The fslelco dca ?e bopdglg retsgxets n‘%’lel“ﬁla‘ﬁd/ Uebd we

rail or can be prov?dea as oréind into th upon
i nsertionpodvided a giailery @antb@wemulf%d festening sypreyedorprisinge ahate

bet ween t Qﬁd Sc'hetjeglfﬂa%tr @H.l w-ﬂ?ﬁn{ Qﬂ@rst{gqu k:'Jne }‘Qfldilh_f" SlilgiiwaQaQr b@ra%ntéﬁ' ght

or curved in the lengthw se direction _thereof to match a given | ongitudi nal
or verti caPﬂst‘?falfijWFh%aé?‘Y cefgtEialr epechaviagyhedd e Pape PYrBE el d

in the shebined by an intermediate portion of greater girth, the shell having an
inner profile of open channel form to receive the rail and the inner

profile of the shell intermediate its upper, open side and its lower,

base side being shaped to hold firmly, through the £ill, the
intermediate portion of the rail; characterised in that the

inner profile of the shell at the open sgide is narrowed so

AR HIA
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The inner profile of the shell can be pre-profiled to match the given

| ongit'udi nal straightness or curvature of the rail to be held in the shell.
This pre-profiling can be achieved by applying bending forces 26QctabesBed?
whi ch forces can be applied within the inner profile and/or against the
exterior of the shell. 24 COct ober 2002 -2a The material of the shell is
preferably stiffer than the el astoner 42rside it and can be of sheet
material or pulltruded, extruded, noul ded or cast, for exanple of polyner
concrete, sheet nmetal, fibre-reinforced thernosetting resin or of
fibre-reixf oocont heteropt a8t piosh ddietr gidough s@khéh obel Thtsenetbiatde tpprpiavi de

the requiged,sunperiasapd erBQsls%Q $&5C§x§setr&$xh%fsﬁ1%| La JA';L% | HRhY o

i ndi vidual forners, e.g. short lengths of rail rail profiled material,
can be | oteRER ShAstadd - and/ or outside of the sheII to provide the required
bendi ng forces and alignment during installation. Preferably, the shell is

200 andl or sefedos® UAPS {0 DEAL 5k A forallK CURIRLER, CUELELE, OF

asphal t. 24 ‘October rall way track conprise two
such shelH’@"F%’ataeaa%]iW 519 %’ﬁaﬂtéaiaﬁeléﬁsﬁemf‘t?r FEetels SORRTRPiRA aslshpll
constructdmdna Abdiasant ifiehyyidnhe thd HBE | Sorcasidiagyeaardileapi &€ caabyeen

t hem Theﬂ dll%‘;gg% ab%egéjbggza:ge s@l I,?/ gg{.gg%pl%%ed ghcgoss 1gecctl ocp s@. td hat

when its comes worn rarl  can be renove
i nvert ed Zagdor ephact@ll havheg shelnneropinfdle f apdecherpefefer &p It?§e.1"€|'he
two rail stHaf raifr amls Eﬂrﬁbxﬁb&@fﬂ@ GhaﬁlgﬁdahQYEraﬁ)l’iﬂ;sf mswéﬂ)ebaweernd AeLwy di ng

to a fourg Ialrgég%cﬁoﬂ{ rggglug 31 g ep oef %g?v![ gegonao hod of

laying ar rai arart-into
t he shel |*addy n‘@‘aFﬁ%tqraS?%ﬁPngh%tyg?@rﬂ age MPM aéc*é?edm@emoo?ﬁe epfiraf
second ortHehildl 1aSHRC inkr bb&mav.ﬁmth@rhhelheae&agIshhﬁédlgthew uppERIr 6pah i N

position Q'Xi ;:Dio?tgrg%.lrﬁiitl Qﬂﬂojrgef l:he se:gpa,sgﬁl lra:.f‘ gé % ; %nzll:lfnt Qh spect

of the present 1nventio I'S provi ded a rail vvay or ramnvay rail, the
rai | havi®g &W%g?ﬁ"ﬁéﬂﬁa‘rf pef ishell Ratyeemgited hargetRporhs owennherd viewed
I N Cr 0SS-1BRebidi so S Gobfdaed quwéhi:cm: pEhdiNGoite and@ighntmidnab ﬁecglepedsat es

with the detent, of t shel | inserted into..the surr n tenlng
system es‘g‘enfl a]I I y agc’ dDef [pﬁesda% CEOr dm”er ot Ié 9 rsf“ijsecong]l' oFtht Ef
aspect ofrqthen ithetrilon to hold the rall in place. The bul ged portion may
be in intermedi ate upper and | ower regions of the rail or the bul ged

portion may bﬁe 1118 EaVWe B8RO f URRE st b6t mtofeaﬂeeﬁaiula,teifmls sepRbies

ease of rail FI acerrent with m nlbrmg1 Aeesrugttls %l 1]Eshe remaj ncl1 03;1]:[ he

System THE BOBFOHSE - or 5us Addt PO b5t PPRAse 5P| SinyBeLL (Y She 1T

rect angul @ candbd lpgrosidkels agfa tsheet ok Prryiieg pintei thed shelh yroh jnmsirt bore
of the rail or can be poured, cast or sprayed into the space between

the shell and rail.

The inner profile of the shell can be straight or curved in the
lengthwise direction thereof to match a given longitudinal or vertical
straightness or curvature respectively of the rail to be held in the

shell.

The inner profile of the shell can be pre-profiled to match the
given longitudinal straightness or curvature of the rail to be held in
the shell. This pre-profiling can be achieved by applying bending
forces to the shell, which forces can be applied within the inner

profile and/or against the exterior of the shell.



24. Cct ober 2002 -4 bul ged portion but two or three bul ged portions,
extending fromthe head of the rail towards its base, so as to provide a
ri‘bbed formation along the sides of the rail. Wth such a conf R¢g@rckibeo2002
webl ess and/or footless rail is effectively produced, thereby allow ng nore
si de wear allowance and | ess frequent rail change, whilst reducing
corrosion sensitivity and stresses w-ai-n the rail. This conparatively
sinple cross-section with no web allows ultrasonic testing of the whole
rail in a satisfactory manner and not just the head of the rail as at
present. This is intended to avoid checkin el ays by i.dent| fy| fl aws
before they R&Jesesirlufpl Eﬁé;cﬁ‘eﬁjel’iypréff‘c‘% g egetchtalnoﬁ ?se]aﬂ%%mer

i nt ended imsiBeducandedsi 1becbﬁ yshéé)t imaberiant oﬁrpdmaﬁb@aneeaaimdediefmmed)r
manuf acturl ing_ tc:ief cts_su E Ercl usi ons. @nd fraEtrEJt% %1 Addition, the
conpar at i Vel§°W émhgx%“)rOVI QYL PR S bt Ry Aafea Tor t he Wheel® and

t he wi dertheamds¢ttdnefasdén nor ef siolbire; raiebbesg otrmspbe@d;ttcen permts sliding
expansion joints to be nore robust. Finally, it is well known that noise is
gener ated by passa?e of the trains on webbed rails and with the proposed
cross- sect i ofite tifd lndbsedds cpald besuesh et @gosidgnithe cremiiyed osRPAGE e@bi se

output. Iper@ibyriheiesdeyetioprgmaiy. atalkeasdtioasy sq&hwmutamefm«emsof e 8.
el astoneric strl may be wedged hetween_the she|l and the ra egi on

wher e t hef®TE 1?1’69‘:F‘FI P inpidy ﬂ’érra% BFQFe L4 B EF * Fup 53T tP% 01°f?|"eedr éi“F”“gﬁFor a
bett er unslet/sracitisige Obf the bRaIANtH OproRriide ttheS heyuirew bdilisgnEomey bel
carried |nfo effe refer“ﬂﬁe will now be nmade by way of exanple, to the
acconpany? H§ 874w Hﬁéng iR i gure 1 is a diagrammatic sectional view
of a railway or trammay fastening system 24 Cctober 2002 -5 Figure 2 is
a view sl gredabl gl fe Rl dash 38/ e WL Nl LSelgebleloly BEgQKABTGS W LN
t he second aspect of ‘the invention de i ned above, Figure 371 s a

di agr anma®¥ c fSECYNFREE . FPeSFest or pPRfalte which a shell can take to
accommodate a nodified flanged rail but Wiich is not in accordance with the
present invention, Figures 4, 5 and 6 are diagrammatic sectional views
illustrating three possible approaches to the supply and manufacture of the
system and Figure 7 is a diagranmmatic sectional view of a preferred
profile of rail to be received in the shell of Figure 2, and Figures 8 and
9 are views simlar to Figure 2 showng two further possible profiles of
rail and shell. Figure 1 shows, by way of exanple, a railway rail 1 held in
a shell 2 set in a bed or slab 3 of concrete. The shell 2 has 'an inner
profile of open channel formto receive the rail 1 and' the inner profile
of the shell at its upper, open side and at its |lower, base side being
shaped to hold firmy through the internediary of a resilient f111 4 the
head | A and base region 1B of the rail 1



The inner profile of the shell 2 between its base and its open side is
narrowed so that the inner profile of the resilient fill at 5 fornms a pinch
poi nt through which the base 1B has to be passed upon inserti on4@ctbthes 2002 |
1 into the shell 2. This narrowi ng neans that the rail 1 nust be
effectively sprung into the shell as a type of snap-action/detent effect.
Renoval of the rail for replacenent or Jnver5| on requires a simlar spring
snhapaction to be overcone. As Figure 1 shows, the rail 1 is substantially
symmetrical to allow for such inversion. It Wil | be noted that one wall 2A
is lower tha h I S f] of a
wheel of a Rzgggwggbg g%%“lfa%\ot ?‘,Jllg(y)v FQ&%%‘?’%G%@%/%%?%%%%?I%&%%& cle,
whi | st nmagiteabnisigles uangor carf obet h’réorneéd 4sp of wHELed| Islgh oMAtEic§ésn- The

| engt hwi sgy o Qfid R, 9f Jhlaet@@iléu% ESn qran,angecqetplécgl boebRaHeAngi t udi nal
profile of the rail to be laid therein, whether the rail is straight or
curves in horizontal and/or vertical pI anes. The required profile of the
shel | 2 can g 3ok Y8 HeNs G MNP 191 YRS 1 EQN 19X RPBUL seBt ANE b Ghac
containing its layer of fill 4 can bé taken and set to the correct curve
(and cant¥ie® tife Badd Rfcomes rudyr Wheh rpat aFiRl Pe afseyedsFFRy ithsertslin t he
f orm of shﬁ,retrté&rbgidh&eﬁfadeai inOtheradd1l f €5 @60 €2 @fcohliensameoprefd | e as

the final_rail ; B etk | |
connect et THERIED Tt “PRB TS EHIS Poart BEVE (el PO GRaRpIF, (o

achi eve the desired curvature of the shell or can be raised or Iowered for
vertical and horizontal alignnent. The material of the shell 2 is thereby
twi sted and t heecsndingurdi rg fewrtdr @spegtatad ithe Bresent hinvensigred thark ald owed

to set, gl%:rféma qahm@uana&mg shegimay bt Strhfwaedatl 1188 RAKg PRl bé&‘p
Protru5| ons can be grow ded to ?ail e bon%ﬁ % of the shell with,t

concrete °<'fn&: 55 At TtHe TR TP i 285 PA YRRy % edr?ﬁb?%ﬁ' y
lifting grdcpsdingote s:hevsﬂ)rs@ngeag:pmg on tinirndhesgeest efishenmventsiont hidgle tdid

pre- prof idgdy shehl sdRPelip iA0YRE t1sh bherleOcaldiaReMAeEL dihy i Shal Shdi€.
i ncor por at ed in the concrete. To enhance bonding of the shell to

surroundi ng concrete and/or the shell to the elastonmer fill, the shell
surfaces) can be given a roughened texture. Another possi bi | | ty would be to

appl y exter ”ﬁécot}ﬁ%‘?;# NG, f OF 88l OasthQt spel lthg FPe&QJ@' WedfiCn! CUHLLEL

profile and | evel cant, 1n which case the can be rOV|ded “at er
i nsi de t RFO¥REPd . a rablyapr PEhEFATEY2 AGLoorbS158il Prriagos/ G?‘F@B:“‘Fhil%l

system | epdgiid seldiulithd he tuogdBtgRBisd Wichh@lewdd RhOLPBEL - skbt il Usa
precast slab track, where for exanple slabs of concrete five netres |ong

are manufkydoed edrbdmh Reciowpas &t depantathal cotradelrstes winkhh the adetetthef traken to

site and drag: rv&lebs:Lﬂ’el'eQ'tédﬂS.LQJEBe&:éifshﬁfodn%ﬁ@|f|a§EérQ.Bg0£ysttEﬁ éésah&alI Gdails

f:‘)gl’lgpgre tcie %SGI’CI ea%cg'édlggetg O'éhgt f:(.) strrars]gc]:oafx%t grt:' etlf{:l.frdagspeegg né) mt%e :Ln nt:.o(ilan be

to hold the rail in place.

The bulged portion may be in intermediate upper and lower regions of
the rail or the bulged portion may be in a lower and/or upper region of
the rail. This enables ease of rail replacement with wminimum

disruption to the remainder of the system.

The overall cross-section of the rail maybe substantially

rectangular and the sides of the rail maybe provided with not just one



On-site, the rails can be wel ded together, dowels or other joiners can be
used to join the pre-cast slabs accurately and grout holes or grout "tubes
a-manchete" can be nmade in the slab to provide vertical alignndhOctober 2002
adj ustment during installation and/or operation. For railway track

repl acenent, where at present ballasted track is in place, where there is
for exanple a 600mm depth of ballast, fthe top 300mm of ballast could be
taken out and coul d be recycl ed, with even the concrete sl eepers being
crushed tQ % oVi dg concr et e for Ls slbq éack or to forma firmbed and
the sl ab PFEck PRE JGOESCI’I bed® aBovEM U B | 2ITE18%F 1t TR He EEPTIsHR
concr et e hedhefr ege orrd 1 7towarfs gitrse bisel tshens staderotidehe wnidbeaf fédiatiai |

coul d be fot teel..rail | d be llle W th ru

anot her aE c}rreér%lenﬁ'{ig‘ra|§aé r?ecﬁif":lc%ln bglg%t glSr)lcle]'!le nchtfb%urS nded & o' ?’Eeessr ai |
and/ or sﬁeqi or |foopd¢ds raidpdsecifieetivehat pydduled hetiprebenel bydhemole T ai

i s physig y t h el i r nt ce t the
head 1A i gh‘%lerﬁﬁ;ﬁﬁagsaltéﬁeoaggng et% P mﬁ?@%ﬁgtl Zﬁ?zg (H)f%‘drSa edQ’hméathemrd\(glylglUlgs

mai nt ai nEATIFIPE SBEEEviBY aefraserngridhtbideariiland even base region area
which is resiliently supported by the shell itself. The thickness of the

el astoner can,be controlled to give the correct resilience at all | ocations
whi | st keepiThy® r eSTPPEHVATY er 1 IPLE 0sFROSEOSSEEAPR] MR TR sYRY | $13°%F a
track fommtbaoni€erts:stind pff itheswitdlectthiraln eoBAENdfaotbemaRedt tahe fad | s and
a good r r osit{ve chani cal 4 Cct ober 002

interl ocﬁlﬂgg ‘?:h%n h%ggp‘?%\%h% \A}]ereng:pﬁ)roprl%at e to ensure® t°_gv°1d

concr et ecbp@iinghdatipvendys Hekeht divasg o fibgwshdredordi thaye Auisé | mt ngilesned
varlatlogeuythe profile of the shell 2 and fill 4 to receive a reversible
rail of the formshown in Figure 7 which has identical head and base
regions |A 18 joined by an internedi ate bul ged portion 1C. Accordingly,

the portionsudh andrdss ekctitan shel Jlls%ndlnftbh&ed &S PRGLLY Ek¥ns iltBl B jate
t he open, eF‘T and thﬁ8a$mr base side of the shell are correspondingly

bul ged or P FTEEPEd O THE T HEPE TR §§FE°tF i ¥ (TBPET TS IR aPFEGt? nFS o ti on,
t he cent natlusibgeda@dDridaotudds . havimgadid ef @gnMhkheoheahk ivdlly Qfidé hgeantry
into the at_ i en_end, The actual rail IIustr ed i.n Figure 2 is
of the sgr%g‘%f orm ass}rseﬁg shown"Fn 3 gu%e 1tl[’ hﬁﬁlusatra%teh °t K B5i n?n‘fh

bot h profthtxsfoyt ward spdhdbevehdeept @dDSIaySdegn peermicel| s¥idinof e:kremeiorshel I
and fill ;8iidy tBad Able $hhilde . being satisfactorily held firmy in place.
Figure 3 |IIustrates a different formof shell, which is not in accordance
with the invention with its fill of el astorrerlc mat eri al and shaped to
accommodat e rankignged skl WiknBuwh Ndhak! aige a0dewebadigi PP dalshaksd at ek at 1B

and 1C. Singe the and its poly rovi de adequat e sup ort and
resili en(?e Br © heE%rgﬁ?lraéllﬁn@ndt i t%%IEep POFRd ‘ifﬁaéqsselcﬂé" PRl efye 1B,

the fl angeil ssn@tp@@e@msdena&cmul)d thoravmke yndiee tdu@pg@ase W t h conventi onal
railway rail only supported on sleepers. Figure 4 diagrammtically
illustrates how the system can be pre-manufactured and delivered to site
ready for sdftiengfugdoher devedornens, sl Le@st songeldepdr éd Wwhe hfotms ¢f |dn 4

al ready eAgahBfid NArigi hayl b BaGEa Spddiebst 1l %e&bea @'éhe rmi hifhe layer

of fill 4 already bonded to it. In this case, the shell 2 is already cast
24 Oct Obéregmzrhm g@ﬁ?ﬂﬁ{? no fill in order to give further support to the
rail.

For a better understanding of the invention and to show how the same
may be carried into effect, reference will now be made by way of

example, to the accompanying drawings, in which:

Figure 1 is a diagrammatic sectional view of a railway or tramway

fastening system,



_0- PCTI GB991 01705 in its concrete base or slab and the rail with its fill
coating is forced into the pre-aligned shell. Figure 6 shows that the fill
4 'can be initially bonded to the inner profile of the shell 2 apokiyeBr sEid
be delivered to site for subsequent rail insertion. Reverting to Figure 7,
the profile of rail illustrated there can also be the profile utilised,
along with the shells, in the variations illustrated in Figures 4, 5 and 6.
In practice, the shell 2 can be set in tshe concrete either by pre-alignnent
as described earlier, with the concrete“poured about the shell or the
concrete can n V. ate il 4
can be pouredb%r' ot%?vﬁasg% yg%ﬁagg éggo%%?dldo‘%retg ghﬁQﬁ}g 1Jiéllr g’?‘ltli-1

coul d be i®msthélioim sfcordancexdhph ethe sepird miraat i c@%wn‘tﬁ@talonanged
to straddiesiheq opssvsj de of the shell and be forced into the shell at the
time of insertion of the rail. Figures 8 and 9 illustrate profiles of rail
whi ch are develmapesh 7 o theliayossasiet sarviofalr gillewi bf uat praféde i vhichgare 7.
It will be,nofed ti%% Eé)tagc&nn%dgpég SOMat ofl 011hGdd ail reBoMAchNisFhetia 8
andtheformo own 1 n Flgure are provided with ribbed

confi gur atqcsﬂsdaa%rﬂjt’ﬂh'é}erpﬁﬁfé‘s' ”1"ﬁPE“Wh| ch can be fitted one or nore
profiled el astoneric gaskets or seals 8 in order to give further support to
t he rgil The ey X &mlslj 2of QSSGSFTbJaMdth‘BtEirE Ccﬁﬁégxfé&lﬂba(ilfco! é@&\ﬁi@@aﬁtﬁ'ﬁiwgf
provi di ng, {he_she ro t el ast oner | asge fi intq the_hase
of the sh’e#? Hr S5 né?fegerp0|p Slﬁ’% r afPPI® 8ﬁgﬁsth%°f|tfl'fe Sé‘W&’q’l Yns&Fti ng
t he seal sn%}uﬁacrtsm%/d:ﬁ/ thesentsittegr,or@dprof i | ed seal 8 on one side of the
rail, then pulling the rail 24 Cctober 2002 WO 99/631d0 -10

PC ~'/ GB99/ 01705 sideways to conpress that seal 8 to allow space for
insertion of tHE¥&ohdi8edl B2BFARMRFLreFESSLRE2E NELPYI PEWR BF ofRERST

achi eves pgilefilbsidsed4idsitdd e rE@ipledsent thyStralhast tiegienef, tandof easy
installation and easy replacenent with no | oose fittings thereby requiring
little inspection as conpared with conventional railway track. It has a

hi gher perfor i endt anchst 3%f HotHhg imHd arede diioure Raishoydagdywo

whi | st nedudaidy pbddie Ve giiorad eeebtti gak1r asil krece. up and down and

| ateral ly, reducing noise pollution and enhancing safety. It permts
automatic rerailing in the event of derail ment, nom nal inspection,

mai nt enance orFigune § sbowedube WY 86 exemplsf f ecrafheay evasrlsilbbeldai® has

the benefd tspd1 xOStged | llrne Abdd.erdialy sp\dNGsncRegar di Rfet Beeth ast Qoer
fill 4, the thickness gf it can be contirLoIIed to give correct v rtlca and
1

| ateral rAsiiET @A iaE1 OF 0 CREPORERRARE sTORB T RIS ithe £82tsttIPEhe

m ni mum atick tilmmeshekbfpl evd tleshen shalli et {0s higgdry abpkal e cancret £tsvhi ch
will ServfoaJeQ: pr%"a gt ;b&eelﬁwe%m&a S@@' hod &l §9:(:jn?fyveéulo%gﬁ¥ ofgLt the
el ast oner urlng s |pp|ng an andling _and al so_praovi rotecti on, agai nst
the for céPYFRATEFYt OLal Gif it & (£ 1. §. t\ﬁﬁeﬁeﬁﬁe1§y§f1€nPF§egFF%b%‘d by
utilisinge kef shed Iradfli ah accordi ngly avoi ds gripping or conpressing the

el astoner fill 4. The whole systemin its various forns can al so be used

for tramway rail .
The inner profile of the shell 2 between its base and its

open side is narrowed so that the inner profile of the resilient
£ill at 5 forms a pinch point through which the base 1B has to
be passed upon insertion of the rail 1 into the shell 2. This
narrowing means that the rail 1 must be effectively sprung into
the shell as a type of snap-action/detent effect. Removal of the
rail for replacement or inversion requires a similar spring snap-
action to be overcome. As Figure 1 shows, the rail 1 is

substantially symmetrical to allow for such inversion.

It will be noted that one wall 2A is lower than the other
wall 2B to allow for the passage of the flange of a wheel of a



24 Cctober 2002 -11 CLAIMS 1. Arailway or tramway rail fastening system
conprising a shell (2) and a resilient fill (4) wthin the shell (2) for
holding a railway or trammay rail (1) having a 5 head ( 1 A), 24 Oatoben2002
internedi ate portion and a base region, the shell having an inner profile
of open chawebyéxsm to receive the rail, the inner profile edr/the/nas |

(2) at its upper, open side and at its | ower, base side being shaped to
hold firmy, through the fill (4), the hgad and base region ( 1 A 1 B)
respectively, of the rail ( 1 ); characterized in that the inner profile of
t he shel | x42) chetaterl é | wHIASE aRdntRenOAENGHEEr§ FTIARRVWEEHa801 A B AShEO
forma deteni or gé@ﬁhs QLQt t hrough which a region of the rail ( 1) has
to be paSE%h upon-rnsertion’of the rail into the shell to retain the rail.
2. Arailway or tramnay rail fastening system conprising a shell (2) and a
resilient fill )1 W, &y s 4. T.or | gy ral | f rail
(1) of 15 subgélén%%%%@g%/%%etrl clael © of%ghgi\l/lg%b elgéd a\gﬁ% zfsée tg)g\rytglx%ﬁg

j oi ned bytha lorekfedinal Rrakilen off theenpdl b rheh Laikke thieglelin; 2Whk&heng an
i nner proghteral10pan shael: f gEmMelevegcanvend e drtid1 (ddapod LAgcieagr

profile of the shell intermediate its upper, open side and i1ts |ower, base
si de bei i+@¥h&Ped to hold firmy, through the fill (4), the intermediate
portion of the rail; characterized in that the inner profile of the 20

shell (2) at t o] I i rowed,so a form.a .detent.or pinch
poi nt through ?cgggﬁgkgﬁtgiﬁggﬁgtg%p5rfi5%%%@t%uf%%ﬂ?e(arhﬁe%%s to Be
passed upowpese?fiwvrydf tFer refdnplr.o % Ishedfel2l coptrénang tihe Ravker 8f A

railway ofiifamh bRl kakast 80k e U @Me €QPPRLEI Ngrde SNEld da?t 3RdLRe2 S
resilient fill %4; within th for holding a rallway or_ trama
g

e shel| (2) f¢ ' : y
rail ( 1 52havPhg®athdad, Wath eagﬁlaa%é Rat+ dhel St e R8T BF eXPoFEFPoACENd a
base regi®f, shbetcshaddgttayi 6g amniinner poolil exf epenprThansel iy NMskA
recei ve the ;aié,ath§¥én er Prof&ie o% t he shell £2é at igg Iﬁmer bas% end
bei ng shaped 10" hoTd TTrity; thFough g f?f?r%ﬂ),u P rRakRet HE™BEsA%Fagi on
of the rapie¢dy; camahaveersdedepnnehbedseal shés) sar ehptovhdednabrthecapper,
open end B9 @f; dhes Sheld edaleiicnnes RERELLE Ofe t&&ilsc@ed gilff%lta%gr%heeeéhé.t

its upper, open end to hold firmy, through fhe sea s ( rail at_its
si des; antPfhtt fat SBhePenAét S5%01qT etVfetsth S| Yerticdl and horizontal

alignment.

The material of the shell 2 4is thereby twisted and the
surrounding concrete material 3 is then poured and allowed to
set, thereby maintaining the shell in its formed alignment
profile. Protrusions 6 can be provided to ensure bonding of the
shell with the concrete and so that the shell 2 can be gripped
externally by temporary lifting grips (not shown) engaging with
the protrusions 6 so that the pre-profiled shell can be moved to
the location where it is to be incorporated in the concrete. To
enhance bonding of the shell to surrounding concrete and/or the
shell to the elastomer f£ill, the shell surface(s) can be given
a roughened texture.

Another possibility would be to apply external bending
forces to the shell 2 to achieve the required profile and level
of cant, in which case the fill 4 can be provided later inside
the shell.



(2) between its base and the open end is narrowed so as to forma detent or
pi nch poi nt 24 Cctober 2002 -12 through which a region of the rail 2)
has to be passed upon insertion of the rail into the shell to 240giohet200
rail. 4. A systemaccording to claim3, wherein the detent or pinch point

is 5 forned .msvﬁ,;gll(;p on one side of the shell. 5. A system aggg bg)g‘-,gso
claim1 or erein at |least one elastoneric seal is provide or sealing

the open side of the shell against the rail. 10 6. A systemaccording to
claim5, wherein the shell is shaped to firmy support the raiI t hrough t he

fill and the seqls ;'as £ gsﬁséne@d%ﬁg:%%&@' 19 R 2% rhieeish Lk d g, V\'gl.erel :

the fill (4) is7an e yst em-accor di ng oany prece
cl ai m whépsmedy hénf SREUE4PT] Qrbehaédslc@bttlwea@helwhe(r@ fonl/eranhee rSd-laIbS( 1).

9. A systgm aiairdihg E&@“Me@f@é?eﬂbﬂ@ gkal BhnWlgEelPelinanl linddpd-Ssheet
20 materi al g]el ﬁagitem accord to any preceding claim wherein the
t

i nner pr oPRF&l hE £ (‘f}lq% FetBFBf‘far}?ﬁP @ ﬁ&ttéha{‘ﬂetﬁ?v’éﬁf-ls are

| ongi t udi pakegted @JHU&&SSer’tﬂﬂadﬁIdﬂ e oftddesraid. ( the teihe hekdd met he
shell. 25,11. Ag maccor, di N9 f:o ar\nl% rtecedl wher i n tthe
mcerial SPEERSSRNE TR EH PR AR RS CrE LEarra s et e A eSS A out
of sheet hmat elraabspbytpdl.ltrudl ng, extrusi on, noulding or by casting. 30 12.
A system according to any preceding claim wherein the shell (2) is higher

on one |ateral side than on the other.
On site, the rails can be welded together, dowels or other

joiners can be used to join the pre-cast slabs accurately and
grout holes or grout "tubes & manchete" can be made in the slab
to provide vertical alignment adjustment during installation

and/or operation.

For railway track replacement, where at present ballasted
track is in place, where there is for example a 600mm depth of
ballast, the top 300mm of ballast could be taken out and could
be recycled, with even the concrete gleepers being crushed to
provide concrete for its slab track or to form a firm bed and the
slab track as described above could be laid on top of the crushed

concrete.

The regions 7 in Figure 1 either side of the web of the rail
could be part of the solid steel rail or could be £filled with
rubber or another polymer material which can be but need not be
bonded to the rail and/or shell.

It will be appreciated that with the present system the rail is
physically squeezed into the shell and is sprung into place,
whilst the head 1A is held and at the same time resilience
offered to the rail is maintained to its base 1B, there being a
constant and even base region area which is resiliently supported
by the shell itself. The thickness of the elastomer can be
controlled to give the correct resilience at all locations whilst
keeping resilient material costs to a minimum. The shells 2 of
a track form barriers to spurious electrical connection between

the rails and a good rough surface and positive mechanical



24 ‘Cctober 2002 -13 13. Arailway or trammay rail fastening system
according to any preceding claim the shell having a rail (1) held firmy
therein. 14. A systemaccording to claim 13, wherein the rail 22 October 2002

substantially 5 symmetrical, in cross-section, about a vertical axis. 15. A
system according to claim 14, wherein the rail is substantially
symetrical, in cross-section, about horizontal and vertical axes. 10 16. A
system according to claim15, wherein the rail is substantially rectangular
in cross-section. 17. A systemaccording to claim 16, wherein the rail is

ri bbed along its sides. 15 18. A systersBaccording to any of clains 13 to

17, wherein the rail is fornmed with inserts at either side of an

i nt er medi freenkirlprgi odn 29 PROYYdednvherer dbngorvistai mol&nanrer eaed he

inserts agsnbpagepsiort oD i Ish@ad//@&aéhshlar BQndA system according to
claim18 or 19, wherein the inserts are forned of rubber or another polyner

material. 25 21. Arailway or tramnvay rail, the rail having a | ongitudina
profile includfigaee Buiyzdspoatéon waehatieneih ithe padFiseChbEOthe Stied 1

oherr (B0 0a £l NG 85 ALERNs ReilraRCLAGS W LA ot e il N

shel | (2) en 1nserted into t e drroun astenlng Sys en1accord|ng to
any one Ofigwzs s which bast ddemtirahdeasi pnﬂnbpsac:eegwizlAA JRijloined

acgolr di NGy Gt Ilwaar%kdﬁ%ersung&@%,&lﬂmﬂﬁmr tA@&ai/-ént@l}} ntﬁ{&%ﬁtl%nupﬁer
an OMBF e of_ the ral a | ower an or up er r I on of the
rail. (%tdg?ﬁ}f i lirad fg‘ éé aﬁdrgffl acCOTRA Hyt o Y di e(fg‘ flat is

substant|qg¢q/rem@anggﬁarthﬁ lower, base side of the shell are
correspondingly bulged or flared.

The rail of Figure 7 is therefore snapped into position, the
central bulged portion 1C having overcome the restraint of the

entry into the shell at its open end.

The actual rail illustrated in Figure 2 is of the same form
as that shown in Figure 1, to illustrate the point that both
profiles of rail can be accepted by this particular profile of
shell and £ill with the rail still being satisfactorily held

firmly in place.

Figure 3 illustrates a different form of shell, which
is not in accordance with the invention, with its £ill
of elastomeric material and shaped to accommodate a flanged rail
with the flange and web being illustrated at 1B and 1C. Since
the shell and its polymer provide adequate support and resilience
for the rail along the whole of the underside of the flange 1B,
the flange' i1s not so wide as would normally be the case with

conventional railway rail only supported on sleepers.

Figure 4 diagrammatically illustrates how the system can be
pre-manufactured and delivered to site ready for setting down.
Here, the shell 2 is delivered with its fill 4 already encasing
the rail 1.

Figure 5 illustrates the rail 1 with the layer of £ill 4
already bonded to it. In this case, the shell 2 is already cast



cross-section. 5 24. Arail according to claim?23, wherein the rail has a
ri bbed configuration. 25. A nmethod of laying a railway or tramwa rall%ég
i.ncluding the step of fitting a rail (1) into the shell usinQIFHédpﬁgﬁ 2ng
systemof any of claims 1 to 20, the rail being held securely in position
by the conbiwabs/eymeoof fill (4) and shell (2). 10 26. A net hogcgeBswadosg to
claim 25 and further conprising inserting at |east one el astoneric,
profiled seal (8) between the rail ( 1 )y.and shell (2) in a region where

there is no fill (4). 15 27. A nethod accordlng to claim?25 or 26,
i ncl udi ng; 4 her StephOfe d AW Ur SOt RGhd ReeShalih (2knl B3 $YRROLLLRYnRed
or slab of concrete. 28. A nethod accordin to claim?25, 26 or 27,

|nclud|ngﬁikﬁPEﬁ%ﬁ)%ﬁt%ﬂqﬁﬁnﬁﬁftﬁﬁigﬂﬁﬂ ske&bl hef ore surroundi ng concrete is
poured and allowed to set. 20 29. A nethod according to any of claims 25 to

shel 1(2) bef FE e |6 ST rebohoratoft b, & Ahb Bat BEEbPaIHg PSRy tBr
clai ns 25the P28net nptofiheg @ﬁetQEeph@ﬂIZB iamserttheary ddre Hel H_e(M)reratlotbhe
shel | (2)ghef of & idulSa dr}é¥¥‘ 5*tf§§j inserting the rail later. 31. A

met hod according to any of clalns to 2 i ncluding the step of inserting
the rail ( 1) with the fill (4) bonded thereto, after the shell (2) is set

in the 30 conci@f&rtin?4oBi1 908t 2O0QAe profile of rail illustrated there
can also be the profile utilised, along with the shells, in the

variations illustrated in Figures 4, 5 and 6.

In practice, the shell 2 can be set in the concrete either
by pre-alignment as described earlier, with the concrete poured
about the shell or the concrete can be poured and the shell can

be vibrated down in it.

The £ill 4 can be poured or otherwise coated and bonded on
the shell and/or rail or it could be in the form of, for example,
a rubber sheet which can be arranged to straddle the open side
of the shell and be forced into the shell at the time of

insertion of the rail.

Figures 8 and 9 illustrate profiles of rail which are
developed from-the cross-section of rail illustrated in Figure
7.

It will be noted that both the more squat form of rail shown
in Figure 8 and the form of rail shown in Figure 9 are provided
with ribbed configurations along their sides, into which can be
fitted one or more profiled elastomeric gaskets or seals 8 in

order to give further support to the rail.

The method of assembly in this case could follow the steps
of providing the shell 2, dropping the elastomeric base £ill 4
into the base of the shell 2, dropping/forcing the rail 1 onto
the £ill 4 and inserting the seals 8, firstly by inserting one

profiled seal 8 on one side of the rail, then pulling the rail



-15 32. A nethod according to any of clains 25 to 28, including the step of
fixing the shell (2) by vibrating the shell down into liquid concrete, and
allowing the concrete to set. 5 33. A nethod accordi ng to any 2d4fOatbler20025
to 30 or 32, including the step of dropping the fill (4) into the base of
the shell (2yo9iémérting the rail ( 1) into the shell, inserci/apoeifosrst
seal (8) on one side of the rail, pulling the rail (1) sideways to conpress
the first seal, inserting a second seal168) and releasing the rail into its
desired position. 10 34. A nethod according to any of clains 25 to 33,

i ncl udi ngsi@ewa_trepso O:forifp:fésmg:l'aa.tl’ a;lelal( 81t¢> a Bld»8 efpaid Igbnr dm\eirtd ohhe £

rail, revegrsin reflttl d|n to_any
of claim 25 %9 %‘t’jﬂ < ere| & g’a gegrséngl g?%drar{fé"qt gtlﬁges
met hod i nchediesitéd m&p&@tﬁ subsequent ly renoving the 15 rai I s, changi ng

the rails over one for the other, and refitting the rails. .AfU AN AN&?&. A;

L% A9aL. A s% AU9E. A. AL. Ase. A&r . ASN9 A9. A; & . A(9 . Asa9E"4" #' 0 -7/
The present system has the benefits of easy installation and

easy replacement with no loose fittings thereby requiring little
inspection as compared with conventional railway track. It has
a higher performance, not least in holding the head of the rail
steady, whilst maintaining the required vertical resilience up
and down and laterally, reducing noise pollution and enhancing
safety. It permits automatic rerailing im the event of
derailment, nominal inspection, maintenance or faults to reduce

delays to traffic.

The reversible rail has the benefit of cost, time and

material savings.

Regarding the elastomer £ill 4, the thickness of it can be
controlled to give correct vertical and lateral resilience at all
locations whilst keeping material costs to the minimum and the
shell provides a barrier to highly alkaline concrete which will
serve to protect the elastomer. The shell 2 also serves to
protect the elastomer during shipping and handling and also
provides protection against the forces required to align the
rail, e.g. when the system is gripped by utilising the shell
which accordingly avoids gripping or compressing the elastomer
£ill 4.

The whole system in its various forms can also be used for

tramway rail.
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2. A railway or tramway rail fastening system, comprising a shell (2) and a

resilient fill (4) within the shell for holding a railway or tramway rail (1) of
15 substantially symmetrical form having head and base portions joined by an
intermediate portion of greater girth, the shell (2) having an inner profile of open
channel form to receive the rail (1) and the inner profile of the shell intermediate its
upper, open side and its lower, base side being shaped to hold firmly, through the fill
(4), the intermediate portion of the rail; characterized in that the inner profile of the
20  shell (2) at the open side is narrowed so as to form a detent or pinch point through
which the intermediate portion of the rail (1) has to be passed upon insertion of the rail

into the shell to retain the rail.

3. A railway or tramway rail fastening system, comprising a shell (2) and a

25  resilient fill (4) within the shell (2) for holding a railway or tramway rail (1) having a
head, at least one narrower intermediate portion and a base region, the shell having an

inner profile of open channel form to receive the rail, the inner profile of the shell (2) at

its lower, base end being shaped to hold firmly, through the fill (4), at least the base
region of the rail (1); characterized in that seals (8) are provided at the upper, open end

30  of the shell, the inner profile of the shell being shaped at its upper, open end to hold
firmly, through the seals (8), the rail at its sides; and in that the inner profile of the shell

(2) between its base and the open end is narrowed so as to form a detent or pinch point
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5 formed by arib on one side of the shell.

5. A system according to claim 1 or 2, wherein at least one elastomeric seal

is provided for sealing the open side of the shell against the rail.

10 6. A system according to claim 5, wherein the shell is shaped to firmly

support the rail through the fill and the seals.

7. A system according to any preceding claim, wherein the fill (4) is an
elastomer.
15
8. A system according to any preceding claim, wherein the fill (4) is

bonded to the shell (2) and/or the rail (1).

9. A system according to any preceding claim, wherein the fill (4) is sheet

20 material.

10. A system according to any preceding claim, wherein the inner profile of
the shell (2) is pre-profiled to match the given longitudinal straightness or curvature of
the rail (1) to be held in the shell.

25
11. A system according to any preceding claim, wherein the material of the
shell is stiffer than the fill (4) and has been formed out of sheet material by pulltruding,
extrusion, moulding or by casting.
30 12. A system according to any preceding claim, wherein the shell (2) is

higher on one lateral side than on the other.
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15. A system according to claim 14, wherein the rail is substantially

symmetrical, in cross-section, about horizontal and vertical axes.

10 16. A system according to claim 15, wherein the rail is substantially

rectangular in cross-section.

17. A system according to claim 16, wherein the rail is ribbed along its
sides.
15
18. A system according to any of claims 13 to 17, wherein the rail is formed

with inserts at either side of an intermediate web portion.

19. A system according to claim 18, wherein the inserts are bonded to the
20  rail and/or shell.

20. A system according to claim 18 or 19, wherein the inserts are formed of

rubber or another polymer material.

25 21. A railway or tramway rail, the rail having a longitudinal profile
including a bulged portion when viewed in cross-section, said bulged portion acting as
a detent that co-operates with the detent of the shell (2) when inserted into the
surrounding fastening system according to any one of claims 1 to 20 to hold the rail in
place.

30

22. A rail according to claim 21, wherein the bulged portion is in

intermediate upper and lower regions of the rail or is in a lower and/or upper region of
the rail.
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5 24.  Arail according to claim 23, wherein the rail has a ribbed configuration.

25. A method of laying a railway or tramway rail (1) including the step of
fitting a rail (1) into the shell using the fastening system ;:)f any of claims I to 20, the
rail being held securely in position by the combination of fill (4) and shell (2).
10
26. A method according to claim 25 and further comprising inserting at least
one elastomeric, profiled seal (8) between the rail (1) and shell (2) in a region where
there is no fill (4).

15 27. A method according to claim 25 or 26, including the step of laying or
setting the shell (2) in a supporting bed or slab of concrete.

28. A method according to claim 25, 26 or 27, including the step of aligning
the shell (2) before surrounding concrete is poured and allowed to set.
20
29. A method according to any of claims 25 to 28, including the step of
inserting the fill (4) and the rail (1) into the shell (2) before it is set in concrete.

30. A method according to any of claims 25 to 28, including the step of
25 inserting the fill (4) into the shell (2) before it is set in concrete, and inserting the rail

later.

31. A method according to any of claims 25 to 28, including the step of
inserting the rail (1) with the fill (4) bonded thereto, after the shell (2) is set in the

30 concrete.
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P #$UR' ()5 +, - ./ 012B456A88thod according to any of claims 25 to 30 or 32, including the step

<> @ABCDEF G J K NI (Y ks Fhe Base-of S SRTIPE)) LTROPAL Sail (1) into the shell,

inserting a first seal (8) on one side of the rail, pulling the rail (1) sideways to compress

the first seal, inserting a second seal (8) and releasing the rail into its desired position.

10 34. A method according to any of claims 25 to 33, including the steps of

fitting a rail (1), subsequently removing the rail, reversing it, and refitting the rail.

35. A method according to any of claims 25 to 33, wherein two rails are
fitted into two shells, the method including the steps of subsequently removing the

15 rails, changing the rails over one for the other, and refitting the rails.



