1 TITLEE CROSS-TIE Field of the Invention 5 The present invention relates
generally to the field of railway tracks, and nore specifically to
cross-ties that are used with railway tracks. BACKGROUND OF THE | NVENTI ON
10 Railway vehicles that use linear induction nmotors (LIM as their
primary source of propul sion are known in the art. |In general, |inear

i nduction notors (LIM used by railway vehicles consist of a primry
portion that TERLEUppROSsdTIBNder the railway vehicle, and a reaction rail
that is 15 supported on the railway track. As such, railway tracks built
for LIMrailway_vehicles include a pair of running rails for supporting

t he wheel s oEiphd ofi thayIpuanEien and a reaction rail for interfacing
with the primary portion of the linear induction notor. In addition, 20

railway trac | rall v hIC i ncl ude at rall

t hat |)s/ ggnelffa\el plcT)SSei 5 ongd aBO\g/e tepserﬁgﬂﬁfgelh%ls’ip gpl?hetolr

rails and theateaayi aradia,l . ahd mﬂehespéwlf)icm)lf lﬁ@\/\/&i‘rdﬁéiﬁléshat:hﬁﬁpm y
power to the railway vehicle as it travels over the railway 25 track.
Tradi ti onal I?reréﬁP%VlFPaERélVéb’ EFRFKEF |l way vehicles are forned by
fastening each of the running rails, the reaction rail and the one or nore

power rails ggcﬁgﬁ@mnggetﬁEgymyoﬁf the railway track via separate
rail fasteners. AS such, each ol the rails is secured to the concrete
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separate raith@ir primary source of propulsion are known in the art.

In general, linear induction motors (LIM) used by railway
vehicles consist of a primary portion that is supported
under the railway vehicle, and a reaction rail that 1is
15 supported on the railway track. As such, railway tracks
built for LIM railway vehicles include a pair of running
rails for supporting the wheels of the railway wvehicle,
and a reaction rail for interfacing with the primary
portion of the linear induction motor. In addition,
20 railway tracks for LIM railway vehicles include at least
one power rail that is generally positioned above, and
perpendicularly to the running rails and the reaction
rail. It is the one or more power rails that supply power
to the railway wvehicle as it travels over the railway

25 track.

Traditionally, railway tracks for LIM railway vehicles are
formed by fastening each of the running rails, the
reaction rail and the one or more power rails to a
30 concrete guideway of the railway track via separate rail
fasteners. As such, each of the rails is secured to the
concrete guldeway of the railway track independently. A
deficiency with this manner of building the railway track

is that each one of the rails requires a separate rail



fastening arrangenent, which nakes the railway track tinme- consum ng and
expensive to install. A further deficiency wth such traditional railway
track is that it is difficult to control the relative positioning between
the 5 running rails, the reaction rails and the one or nore power rails,
which is inportant for the proper operatio of the LIMrail vehicle over
the track. As such, at the tinme of instaltation, the position of each rai
must be adj tﬁatseéniuqh airttain gelmein® , PR3 Mnmtm@eﬂawwwl atkher tifeto
the other rails. U S Patent No. 5 314, 115 describes a cross-tie that
attenpts to SQEﬁéaﬁﬁgaﬁﬂF§a§¥P§BﬁéV6ff%he16%¥@%1en@|e§urvh¢h §@éﬂClenCy
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mounted to e gui deWay separately e power rail requ
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[ [ and_addi tional parts that can be costly. 30 In |ight

|nstalllng t he %hack
of this bick§PolRd, OFhEFeratitSts a need in the industry for a nore
efficient, |ess cunbersone and | ess costly manner of buil ding and

mai ntaining a railway track
U.5. Patent No. 5,314,115 describes a cross-tie that

attempts to overcome at least some of the deficiencies
with such traditional railway tracks. The cross-tie
15 described by U.S. Patent No. 5,314,115 supports both the
pair of running rails and the reaction rail, and is
operative for securing these rails to the concrete
guideway of the railway track. A deficiency with this
cross-tie is that it does not take into consideration the
20 relative positioning of the power rail in relation to the
running rails and the reaction rails. As such, the precise
positioning of the power rail in relation to the pair of
running rails and the reaction rail needs to be adjusted
at the time of installation. In addition, the fact that
25 the running rails and the reaction rails are mounted to
the guideway separately from the power rail requires
additional fastening studs which results in more work for
the person installing the track, and additional parts that
can be costly.
30
In light of this background, there exists a need in the
industry for a more efficient, less cumbersome and less
costly manner of building and maintaining a railway track

for LIM rail wvehicles.



for LIMrail vehicles. 3 Sunmary of the Invention In accordance with a
broad aspect, the present invention 5 provides a cross-tie conprising an
el ongat ed body. The el ongated body conprises a reaction rail supporting
section, two running rail supporting sections and a power rail supporting
section. The reaction rail supporting section is adapted for supporting a

reaction rail and the 10 two running rail Supporting sections are each
adapted for supporting a respective running rail. The power rai
supporting section is adapted for supporting at |east one power rail. 15

| n accor danc SVRREYa RSt khe Enyestdemect, the present invention provides an
assenbly conprising a cross-tie and at |east one stud assenbly. The cross
tie includes a reaction rail supporting section adapted for supporting a
reaction rai ln acbdmmmrmamnivighr a |bsegpdobkprgtsecin®nsre28neadhvadanied
for supporting a.respective running rail. The one or nore stud assemblies
are adapt &d PgPV§QEt§r i g TIRES s s R G i GQuBendyonrabefai PRy - t rHdk,
and are opeeabhvarkar e ri kpsul at i - orossztihe f
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i nvention pr&eFtésnan taiss anbiylndarasdnmpuppestd ngr osscitians aandd aawedger
menber. The S- Ll : el ted b t hat .i.ncl udes .a reactiqn rai
supporti ng sgé??on%gﬁaggaéggo F%%%?ﬁg'raﬁg%éuﬁﬁﬁfﬁﬁﬁﬁ'sé@ﬁﬂon?gpﬂﬂg%lng
reaction raikecstipporits ngisgecid ofiot Ssaggptrednbora st idNgraileaati Ahe
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Supportiﬁa atwgsﬁ&ﬂﬁkﬂgr{ﬁﬁﬁnﬁuP@PFtlng sections are each adapted for

supporting a respective running rail. The power rail

supporting section is adapted for supporting at least one

power rail.

15 In accordance with another broad aspect, the present
invention provides an assembly comprising a cross-tie and
at least one stud assembly. The cross tie includes a
reaction rail supporting section adapted for supporting a
reaction rail, and two running rail supporting sections,
20 each adapted for supporting a respective running rail. The
one or more stud assemblies are adapted for securing the
cross-tie to a guideway of a railway track, and are
operative for electrically insulating the cross-tie from

the guideway.

25
In accordance with another broad aspect, the present
invention provides an assembly that comprises a cross-tie
and a wedge member. The cross-tie has an elongated body
that includes a reaction rail supporting section and two
30 running rail supporting sections. The reaction rail

supporting section 1is adapted for supporting a reaction
rail, and the two running rail supporting sections are
each adapted for supporting a respective running rail.

Each running rail supporting section has a lower surface



Each running rail supporting section has a | ower surface 4 adapted for
facing a rail guideway and an upper surface adapted for supporting a
running rail. The upper surface is substantially parallel to the | ower
surface. The wedge nenber is adapted to be positioned on the upper surface
of 5 the running rail supporting section between the upper surface and the
running rail. In accordance with yet anot Her br oad aspect, the present

i nvention pravigesdarcAsseablgCPFASL NGA deh@SS-4h8 ard dfhér PeNeFakai |
support. The cross-tie includes a reaction rail supporting section, two
runni ng rail 29appeAt iRy SeRPPBRENGNE PHVEN r aRLlsufper tipResestiréaceThe

reaction rail SupRoLtlng Sectian is.oPegathye ok SURROFIING A 1 gagtion
rail and the two running rarl suppofilng s6Cti ons 15 ‘are ®ach a apte For
supporting amesbpectisvedapteidngo dd .poshhtel qoseron athe suppert siagradapbed
for being reﬂgvablg connectﬁﬂ to the'fpmer rail,6 supporting section and is
adapt ed for ha%i nfPlariP8astbhe PERATTHRI SHd@ed PaH&esE o theo PRESE and

ot her aspect suapdcEeahdr eaeobuhlenpr eggnt invention will now becone
apparent to those of ordinary skill in the art upon review of the

fol l ow ng description of specific enbodinments of the invention in
Co e o oA S e SRR QU TR DR By ehclRer Bl on el e
invention isiprentiled heoeiidckel0w, abyembyy otompanpliagond yerabsht 1&f arhance
to the aﬁgoqgaggdg{cmgyﬁn%%pggktym%ﬁgzéioss—tie includes a reaction
rail supporting section, two running rail supporting
sections and a power rail supporting section. The reaction
rail supporting section is operative for supporting a
reaction rail and the two running rail supporting sections
15 are each adapted for supporting a respective running rail.
The power rail support is adapted £for being removably
connected to the power rail supporting section and is
adapted for having at least one power rail connected
thereto.
20
These and other aspects and features of the present
invention will now become apparent to those of ordinary
skill in the art upon review of the following description

of specific embodiments of the invention in conjunction

25 with the accompanying drawings.

Brief Description of the Drawings

A detailed description of the embodiments of the present
30 invention 1s provided herein below, by way of example
only, with reference to the accompanying drawings, in

which:



Figure 1 is a perspective viewof a railway track for an LIMrail vehicle
in accordance with a non-limting exanple of inplenentation of the present
invention; 5 Figure 2 is a side view of a cross-tie for use with the
railway track in accordance with a non-limting exanple of inplenentation
of the present invention; Figure 3 is an expanded view of the portion of
Figure 2 10 contained in circle A, in accordance with a non-limting
exanpl e of igphaEentiati HnaobetBpeprasentyidivent i anirafiigine drd sk apoexpanded
view of the portion of Figure 2 contained in circle B, in accordance wth
anon-limti EQM reidx yepliclel imperandaniorvbih t aenpnresent tingesxropleand
Figure 5 i's 8p expandeflulennobe! PRCPALLLANA.CHELANIELZ contained in
circle C, in accordance w a non-Ti ing exanplé of inplenentation of
the present invention; and 20 Figure 6 is a cross-sectional view taken
along line 5-5 sho jn Figure 2, in accordance with specific non-
limting éxaﬁ‘b98§eo\fgni+r$l 8 i 6T OEhé prERTAHTE1S nfekt st whthnthRe
drawi ngs, theasenhadi meaty qh thedeRtd A @l & hbhUsihat edy by uay18f of
exanples. It is to be expressly wunderstood that the description and

drawi ngs areibplg¢mpotatihe péir ppbeepsesehkbusnranicénnand are an aid for 30
under st andi ng. They are not intended to be a definition of the |imts of
the invention. DETAILED DESCRI PTION Shown in Figure 1 is a railway track 2
for a rail vehgoke 35 {foknshawynddmnt vuses oF limeaporadust o Mi@re (BRI M
as its primary soyrce of propulsion. The railway track 2 includes a.
guidemaylﬂ tﬁaPtﬁén?gpPEhl¢9r¢%§n§ﬂ gt accordance with a non-limiting

example of implementation of the present invention;

Figure 4 1is an expanded view of the portion of Figure 2
contained in circle B, in accordance with a non-limiting

15 example of implementation of the present invention; and

Figure 5 is an expanded view of the portion of Figure 2
contained in circle C, in accordance with a non-limiting

example of implementation of the present invention; and

20
Figure 6 1s a cross-sectional view taken along line 5-5
shown in Figure 2, 1in accordance with specific non-
limiting examples of implementation of the present
invention.

25

In the drawings, the embodiments of the invention are
illustrated by way of examples. It 1is to be expressly
understood that the description and drawings are only for
the purpose of illustration and are an aid for
30 understanding. They are not intended to be a definition of

the limits of the invention.



concrete, and a plurality of cross-ties 10. The cross-ties 10 are
operative to support a pair of running rails 6, a 10 reaction rail 8 and at
| east one power rail 12. In the non-limting exanple of inplenentation
shown in Figure 1, the cross-tie 10 is operative to support two power
rails 12. 15 As shown, the running rails 6 are positioned on the cross- tie
10 in a parallel, spaced apart rel ationship, such that the wheels of the
rail way vehicle can travel therealong. - The reaction rail 8 is positioned
between the two running rails 6, and is operative to conplete a flux path
with a 20 prinmar ortion of the linear induction notor |ocated on the

rai | way vehiEEEﬁiEEQaggﬁﬁﬁﬁfﬂﬁgﬂ or retard the railway vehicle along the
track. The power rails 12 are positioned perpendicular to the running

rails 6 and the reactign rail_ 8, and are adapted for_supplying power _to
the LIM rail WB9¥25 0efitgee 1% 13 RorBElUAUersPGEd % HAT & t FotighVEREChBer

rails 12 gre(gepersaldwh)poshii onadspes pendieay %Aaa;é&érhemow?m g ai Lg 6,

t hey coul d also be p05|t|oned parallel to the running rails 6. S own in
Figure 2, islbsnupelkrai |ssthrdicagodm pEopuesdey-. tThe 10:auimcortcra|¢¢e Rith
a non- I|n1t|n |l e of | enent f t.he esent i_nveption
cross-tie 10 g?%% tdes %a lﬁgfa y e ong d 65dy ﬁﬁ%ﬁldef %%@e?mo g

runni ng ralIcsuppetéyngnaeatmﬂm&amaﬁyubﬁidﬁﬁﬁg4ﬂwb§al®. BhPEEbEBYLsEst i on
18. In the nop-limting enbodi rent shown, one of the running rai

supporting stbt P&fs SRS Tat1%fenk? aPRRPOrEhApdRR 1 nobr dBANLEIhE 3dI%e 0 2
Support Hge peROWeSnT aldiS 18, &% Wi ! 1ks fesgid bg%&w tx!ke:ﬂ' OQZan%thghe

other running rail supporting section 16 is generally L- aped
reaction raihogsuppoiting seempde k& i smphetémtation shown in Figure 1,

the cross-tie 10 is operative to support two power rails
12,

15 As shown, the running rails 6 are positioned on the cross-
tie 10 in a parallel, spaced apart relationship, such that
the wheels of the railway wvehicle can travel therealong.
The reaction rail 8 is positioned between the two running
rails 6, and is operative to complete a flux path with a

20 primary portion of the linear induction motor located on
the railway vehicle, so as to propel or retard the railway
vehicle along the track. The power rails 12 are positioned
perpendicular to the running rails 6 and the reaction rail
8, and are adapted for supplying power to the LIM railway

25 wvehicle. It is to be understood that although the power
rails 12 are generally positioned perpendicularly to the
running rails 6, they could also be positioned parallel to

the running rails 6.

30 Shown in Figure 2, is a more detailed diagram of a cross-—
tie 10 in accordance with a non-limiting example of
implementation of the present invention. The cross-tie 10

includes a generally elongated body 14 that defines two



general shape of a rectangular bar, and is positioned between the two
running rail supporting sections 16 in an 10 elevated position in relation
to the surface of the concrete guideway 4. In a non-limting exanple of

i npl ementation of the present invention, the el ongated body 14 of the
cross-tie 10 is 15 forned of steel. It shaould be understood, however, that
other materials can be used w thout departing fromthe spirit of the

invention. |tusheubd radigo bﬁﬁyaﬁleiﬁ&p%éﬂl&mstme tRs r iNnided bl rail
supporting sections 16 and reaction rail supporting section 18 can be

formed as on&URBOFhiEgrapepréer vi8-noldi ngher sasriaglitdngal eebadimesty,
the reactiong Béh{gés%%oré gy §eGhy ?1['11'%;8 Mtgﬁpégg%ﬂget e%‘élo%%op%t' 9

sections 16 can separ at e preces are we assenbl ed
in any othergsuerablg Uresirgred,i nior derddo for nvé h@kﬂjengte &d@mﬁtedth@dy

14. 25 As _shown in Fiqure 2, the reactjon rail supporting section 18 is
adapted td sEBBBFt & c}fon afait #ﬁ f%@ fFereRehped ind the

i npl enent at i gehshowWlnntikg react i en pei\thné e qonect £d 10 %&?ef@?ﬁ' en
rail supporting 30 section 18 of tﬁ crossS-tie 10 via a fastenin
arrangenent sikapedholihei weRicfuon Frdisl asueRpahied seewioh tlfe Jf:asianrchg
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formed of tmetpaehstheaneicy wurhainky i rohl 22uppdraihgpseditidhs e in an
cross-tie 10 gf the present . invention enables the back irgn 22 and the
top-cap 24 t9 %Eaﬁ?@ aBSehbien p%?orr?%a§18€|nBOnDEH?edSP6fPﬁ§ cPéssttpe
10. In the nghnkistli §giqephediment shown, the back iron 22 and the top-cap
24 are

In a non-limiting example of implementation of the present
invention, the elongated body 14 of the cross-tie 10 1is
15 formed of steel. It should be understood, however, that
other materials can be used without departing from the
spirit of the invention. It should also be understood that
the two running raill supporting sections 16 and the
reaction rail supporting section 18 can be formed as one
20 integral piece via molding or casting. Or alternatively,
the reaction rail supporting section 18 and the running
rail supporting sections 16 can be separate pieces that
are welded together, or assembled in any other suitable
manner, in order to form the single elongated body 14.
25
As shown in Figure 2, the reaction rail supporting section
18 is adapted to support a reaction rail 8. 1In the
specific example of implementation shown, the reaction
rail 8 is <connected to the reaction rail supporting
30 section 18 of the cross-tie 10 via a fastening arrangement
20. Shown in Figure 3 is an expanded view of the fastening
arrangement 20, as well as the portion of the reaction

rail 8, shown in circle A in Figure 2.



pre-assenbled via bolts 25. The f act that the back iron 22 and the
top-cap 24 can be pre-assenbled prior to being nmounted to the cross-tie 10
means that the reaction rail 8 10 can be nmounted to the cross-tie 10 in one
step. This avoids having to nount the back iron 22 and the top-cap 24 to
the cross-tie 10 separately, which reduces_the tinme required to secure the
reaction rail 8 to the cross-tie 10 durin% installation on site. It is

typically norefdbrexgensd Vei§Qrassgmbiget hecenRenerys1 08 Sid erbbadqat &
assenble themin a manufacturing plant. In addition, the fact that the
reaction rai F¥8 ®artise imdralyed dradlenbyed 2fr oind ha &opssam e240 i Fhene

step, reduce _ti equ r t e .qQr r ir ct. rail. 8,
should 20 i ?rgggogﬁ%ggalngggﬁ gges o%/\ﬁélg(%lﬁigﬁlgll}rreene@?mt héﬁgﬁe)%%?i O%I?Qaﬂaaég is
secured to amrounp-Zi dendowhel shapesp eRidenssd obe3 2 mf-ddwenteant | ppioai lko

supporting section 18 via,the fasteni ng arrangenent _20. 25 The fast.eni ng
ar r angenent gﬁlegnﬁ?‘?@&e% && el86,€ g‘ﬁ%‘ftl%s ];Ed Anpl the AR -det Mg 30.

The pluralitymgbdsheR® 3%owedn dife UsLEki Brahden taRdiMst tbhechgi ght ofe the
reaction rail 8 in relation to the el ongated body 14 of the cross- tie 10,
and thus in pPepagpsambdethe raunpehigsr 86l.s 6Thé nfac80 that- | ting t bagkexawpl e

of i npl enent gti t shi s n,he f | dt hs wi_dt hs, wi_dt hs,
and 20mm wi d?%s%%guc%e% hgégﬁflgﬁ?n%gr Fﬁﬁg bs)em%gm%/%'sn%“%% e?g:h f’sﬁ?’@ie%e
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appropriate conbinati on of shins has been 9 determ ned by the person
instal 1ing t A% 238t iMHHEEd 8° the reaeifonrl®aill sifs $BS8t eHetP seddid y

to the crossaybedsl8alynk @bl &G iR W C1R8; A0Y 85T SWa2Bhe At oW ahe
screw 26 extends through”the back iron 22 of the reaction
to the cross-tie 10 separately, which reduces the time
required to secure the reaction rail 8 to the cross-tie 10
during installation on site. It 1is typically more
15 expensive to assemble the components on site than to
assemble them in a manufacturing plant. In addition, the
fact that the reaction rail 8 can be installed or removed
from the cross-tie 10 in one step, reduces the time

required to replace or repair the reaction rail 8, should

20 it become damaged.

As shown in Figure 3, the reaction rail 8 is secured to an
up-side down U-shaped extension 32 of the reaction rail
supporting section 18 wvia the fastening arrangement 20.
25 The fastening arrangement 20 comprises a screw 26, a nut
28 and a plurality of shims 30. The plurality of shims 30
can be used in order to adjust the height of the reaction
rail 8 in relation to the elongated body 14 of the cross-
tie 10, and thus in relation to the running railg 6. In a
30 non-limiting example of implementation, the shims can be
cf 1lmm widths, 2mm widths, b5mm widths, and 20mm widths
such that by inserting or removing different shims, the
appropriate height of the reaction rail 8 can be attained.

Once the appropriate combination o©f shims has been



5 rail 8 in order to secure the reaction rail 8 to the U shaped extension
32 of the reaction rail supporting section 18. Referring back to Figure 2,
each running rail supporting 10 section 16 is adapted to support a
respective running rail 6. As shown, each running rail supporting section
16 includes an upper surface 34 and a | ower surface 36. As used herein,
the I ower surface 36 is the surface adapt for facing the concrete

gui deway 4, asdethenuBpely sthiéagertdn3didsdine syr taee adaptied fogifaging a
running rail 6 supported thereon. Traditionally, the running rail '
supporting sEBBi G onprhiadrl of t 18r dastenes wareradgl &b upper csastatés,

such that 204Kh i ils C er osi-ti gned i.ght
angle in rel %pi gbﬁ; 'tl?)ﬂjtﬂﬂ‘gellrig%%t ;Cg% #{'ﬁf.éa« a%é?i%i%‘%y%m‘t%%susclﬁ&bﬁ o?hgrt
cross-ties iscrhat 26t dxerdis filombigh otihmnbhakt drent 2 anf)l ehef rehettupper

surface t the tight tolerances required, which results jn_a high 25 rate
of discargedrﬁ?%c s.l%6°§ﬁ8ﬁn'Q1?§ékﬁ% bher feanfdon stathc8 £ ameet He

lower surfagragbdof ekRenghens- e W¥ arghsubsiaptish! yrparal kebpoteinge
anot her, thereby sinplifying manufacturing. As 30 such, in order to
position thesedhhPRglPails 6 at an angle of inclination in relation to the
reaction rail 8, angled wedge nenbers 38 are positioned between the upper
surface 34 of the running rail supporting section 16 and each running
rail 6. The Reflgerirrgbéask38ccafigheer &1, cahty Xinnfielgm sagl esupporting
inclinatign bet ween gﬁand 90 de%rees, but nore practically, this angle is

typi cal | yPbePGREERCD aRd1§ aFEHTESs 'S mRRatd iy BRSPeet % i wapnipgckail

requirenentsg thesr USWbiY, each running rail supporting section 16
includes an upper surface 34 and a lower surface 36. As
used herein, the lower surface 36 1s the surface adapted
for facing the concrete guideway 4, and the upper surface

15 34 is the surface adapted for facing a running rail 6

supported thereon.

Traditionally, the running rail supporting sections of
prior art cross-ties have angled upper surfaces, such that
200 the running rails secured thereto are positioned at a
slight angle in relation to the &reaction rail. A
deficiency with such prior art cross-ties is that it is
difficult to manufacture the angle of the upper surface to
the tight tolerances required, which results in a high

25 rate of discarded pieces.

As shown in Figure 2, the upper surface 34 and the lower
surface 36 of the cross-tie 10 are substantially parallel
to one another, thereby simplifying manufacturing. As
30 such, in order to position the running rails 6 at an angle
of inclination in relation to the reaction rail 8, angled
wedge members 38 are positioned between the upper surface
34 of the running rail supporting section 16 and each

running rail 6. The wedge members 38 can theoretically



rails 6 may need to be positioned at different angles of inclination in
relation to the guideway 4. As such, instead of using a different
cross-tie having a different angle of inclination, each tinme a different
angle of 10 inclination is required, the sane cross-tie can be used, only
with a different wedge nenber 38. As such, regardless of the desired angle
of inclination of the running rails 6, t sane cross-tie 10 can be used

by sinply ustsgmaanyadge sMbae1 38abavhnedhircdest r gddang ei&frddis) i pati on.
15 Wth traditional cross-ties, a different nodel of cross- tie for each

di fferent an§PESoPIRRELFALYoN HedarNI e bds Rupiradlur &¢tvaleinct? i and ap
nore costly &Q?Peégyply manuf acturi ng wedge nenbers having different
angles of incfination. Also, along a length of the sane track, the 20
angle may vary fromone track section to another. Therefore, using

di fferent wedge nbers 38 havin internmedi ate angl es of inclination
provi des 3 sﬁ%%?ﬂgl?gaﬁgﬁtF%% Fﬁg&ﬂiﬁi?%ﬁékrﬁéﬂuégEPFBFSto13“%eEBHHlP9ack
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38 are made of an electrically insulating material, such as nylon,
t heref ore prdvFdingtépect ihc rehstiani ohcbetheengvhdevanni Ag rasl ssechnd

t he el ongate o] .Qf the -fLe waln:th -1im L
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respective ramgiag of aiinsupporiomg secth onsinkb i adafpairenefl gaglecl bps
40. 11 | shouid, however, be understood that the running rails 6 can be
secured ti® tHRCHIMAFAGRr &F SHPhorEEngthEctSIs ABSTTRlAngast kg used,

securement deyigeykPAWA bR FirBeedt! wedge member 38. As such, regardless

of the desired angle of inclination of the running rails
6, the same cross-tie 10 can be used by simply using a
wedge member 38 having the desired angle of inclination.

15 With traditional cross-ties, a different model of cross-
tie for each different angle of inclination needed to be
manufactured, which 1is far more «costly than simply
manufacturing wedge members having different angles of
inclination. Also, along a length of the same track, the

20 angle may vary from one track section to another.
Therefore, using different wedge members 38 having
intermediate angles of inclination provides a smooth
transition from a first track section to a second track
section.

25
In a non-limiting example of implementation, the wedge
members 38 are made of an electrically insulating
material, such as nylcon, therefore providing electric
insulation between the running rails 6 and the elongated

30 body 14 of the cross-tie 10.

In the non-limiting embodiment shown 1in Figure 2, the
running rails 6 are secured to their respective running

rail supporting sections 16 via a pair of rail clips 40.



5 Shown in Figure 4 is an expanded view of the running rail 6 shown in
circle B of Figure 2. Referring nowto Figure 4, in the non-limting
enbodi ment shown, the running rail 6 is secured to the running rai
supporting section 16 of the cross-tie 10 via rail clips 40. In addition,

t he wedge 10 nenber 38 is secured in place, by being sandw ched between the
upper surface 34 of the running rail supporting section 16, and the

running rail 16. shheldgi hotlevies ,4dausaiars SN ensl tﬂﬁﬁ%&rQHhEén@W'
15 The rail clips 40 secure t he running rail 6 to the running fail

supporting s€&fi & 1BBireheter 688- ruaniog Railll ciugrer4ng saentagnshdbones
shown in Figytes, ﬁgaB@hér ggguﬁghgntkggwgsgnkhggnaak +@Rd_ as such will not

be di scussed In rther tal erein non-1imting exanple of
|nplenentat|on the rail clips 40 are also electrically insulated. For

exanpl e, can .be e of an electrically insulating material such as
n§lgﬁ Thgreggpgn B@tﬁggﬂ“%he e+%c?P|8§PP9 ?§IWi§“Eﬁ% é%%eﬂ@%nhﬁﬁbéﬁé 138,

and the el ectrise@hy id Neukaléng I lrchims 40, rRbFR rPURGY N atéSF@g%rr%
conpl etely electrlcal insulated fromthe el ongated body 14 of

cross-tie 104 rSGW%ﬁhﬁrm%@'bh@ktl@gFB@b@élmentnSﬂqymunthenrunngnenmagdnﬁnt
h h d d 4 t
shoun, [he CEOSS- UG A1 S AISRLE0.I,BE SR04 Shu K0 AIE, SLOPURY gt he

railway trac W st ud- assenbl T es Ver;
t hat the crOSBetceokﬁ tdan e vdecursdd tdd ige 4ui demeyddioiohpethai Wedye

track 2, 12 i ot.her fastenin senbly known in the art. In the
enbodineﬂ% sﬁ8ﬂﬁertﬁ§ §ﬁhd“§§§§ﬁ%l?gspiﬂcﬁréy REIEEIRICLERAE PREYEEH

hol es in thethdnnipgetai kurface 34 of the running rail supporting

section 16, and the running rail 6.

The rail clips 40 used are standard e-clips™ from Pandrol.

15 The rail clips 40 secure the running rail 6 to the running
rail supporting section 16 of the cross-tie 10. Rail clips
40, such as the ones shown in Figures 2 and 4, are well
known in the art, and as such will not be discussed in
further detail herein.

20
In a non-limiting example of implementation, the rail
clips 40 are also electrically insulated. For example,
they can be made of an electrically insulating material
such as nylon. Therefore, between the electrically

25 insulating wedge members 38, and the electrically
insulating rail «c¢lips 40, the running rails & are
completely electrical insulated from the elongated body 14

of the cross-tie 10.

30 Referring back to Figure 2, in the non-limiting embodiment
shown, the cross-tie 10 is adapted to be secured to the
guideway 4 of the railway track 2 with stud-assemblies 44.
It should, however, be understood that the cross-tie 10

can be secured to the guideway 4 of the railway track 2,



5 supporting sections 16, such that they can extend into insulating
inserts 54 which are cast in the concrete guideway 4. In the non-limting
enbodi ment shown in Figure 2, the cross-tie 10 is secured to the gui deway
4 with one stud assenbly 44 connected through each of the two running 10
rail supporting sections 16, for a total of two stud assenblies 44 per
cross-tie 10. Shown in Figure 5is an ex 4nded vi ew of the stud assenbl y

44 shown in GE’LECbﬁycoizﬁerFEQHE@nanlésB@fnﬁ&?i RAoRAWi ho thieguie 5, the stud
assenbly 44 conprises a stud 46, a |lock nut 48, a coil spring 50 and an

insulating insert 54. The insulating insert 54 is adapted to have a tight

fit wth therstu 6 | o] nt ter frominfiltrating,between
the stud 46 gﬁd ?ﬁé Z%HFﬁégﬁé?%nggﬁﬁégft g anat%gusﬁﬁge@%%%ggiogé i
addi tion, thédapthsdl atbngekherntdt bSArbnghudeslsel f ihockheg tbhneads S&aiflhat

require a Iarger aﬂvunt of torque_to renove the stud 46, than to insert
SYRBCFhs

the stud 46. BPatIFgF1er 1654 SPERadihet o thevai feRt £x3581d | d8kPng

properties eYﬁQu@E{:@ﬁ%Z%ﬁg‘@r\%Ud54jf6_$!§§clbeeéké erued, sguchnkhatchtregr be
re-used many tines. The insulating inserts 54 for nounting the cross-tie
10 to the gibRddaEgy4def Inhéheainomml inidcine, ernadirenteskrossiB0Ftiigere0 to

be el ectrically.ins d.f.ro he_ gui 4. his prevents,strt current
from bei ng t?éngh?t#%'%%nﬁ&et éa%%ngégﬁggéuF8eﬁéf‘ﬁdﬁ vy i%i%ﬁ?xtﬁge
insulating shadrassédbpyevédnicogalecaricc foafi e dherBéudio4@unning
Furt her nor e, tgi inserts 54 placed in the concrete 13 guideway 4 do not

e

constitutl a*3at et PPROET NI asdHeyP T e 1 %1 udRrwi &h EReA huidewdy' s Stkface.
In prior art,g58m81:b5€94 Shafs cshlislan et 0 Gt udBoAR vl fibercast dirgatly

in
expanded view of the stud assembly 44 shown in circle C in

Figure 2.

15 Referring now to Figure 5, the stud assembly 44 comprises
a stud 46, a lock nut 48, a coil spring 50 and an
insulating insert 54. The insulating insert 54 is adapted
to have a tight fit with the stud 46 in order to prevent
water from infiltrating between the stud 46 and the

20 insulating insert 54 and causing corrosion. In addition,
the insulating insert 54 includes self-locking threads 56
that require a larger amount of torque to remove the stud
46, than to insert the stud 46. The insulating insert 54
is able to retain its self-locking properties even after

25 the stud 46 has been removed, such that it can be re-used

many times.

The insulating inserts 54 for mounting the cross-tie 10 to
the gquideway 4 of the railway track 2, enable the cross-
30 tie 10 to be electrically insulated from the guideway 4.
This prevents stray current from being transmitted into
the concrete guideway 4. In addition, the insulating
inserts 54 prevent galvanic corrosion of the studs 46.

Furthermore, the inserts 54 placed in the <concrete



the concrete of guideway 4. Hence, during construction of 5 the guideway 4
and before any cross-tie was installed, a field of studs 46 would stick
out of the guideway 4, such that they would often get bent or danaged. In
addition, construction workers could trip on the studs, or even worse,
fall on them and get seriously hurt. In a%cordance 10 with the present
design, the studs 46 are only inserted into the insulating inserts 54 at

the same timguiblealyher &8 0sstt ceasttare N8 ndBaslChast RS i Jot
a field of studs sticking out of the guideway 4 prior to installation of

the cross-ti é3usdh. WhtlRe i apieacryt &t FPyUEace, ilrntl?éiﬁ@*n]:éhi’ﬂi tdaeEs -
nbodi t ] , it .0 t I f of,.t he. .runni ng
TP oppor YD, R RIS ESRLLRS R Slp o Pl Pl RE e

rai | supporting sections 16, e farlway track -are
el astoneri c phds chcretes e 20 eldstaonet i ¢ padse58dhel pgr eduee rie iamwr  of

vibration_transferred fromthe railway vehicle to the rail  guideway 4,
t her eby iRcrégg|ﬁf%4§¥%¥a%eP€P§h@%ﬁﬁ%r??En&rpéémﬁ%%;W%%elaﬁﬁﬁﬁﬁeéf foi se
generated. |miaddi Wonstdds coabipatlLoR Wikt Rudhe el egd rhcakbyalngul atgg,

stud assemblies 44, the 25 el astoneric pads 58 help to electricCally
i nsul at e t hethatoddhay ewenlflr criteie gehchesrd gor deleapgkd . Then ¢ relsE-tiicn ,10

i nsul . ® gar delmpoed Then cruss tian,
tud assenbl R hEOERE o MBRKEE GeT R o Tonthe: netdhn AF ¢ R G |

spring 50 cenpsessdallt kher einempr andli gt t berieqsi yedubias 1af adierdance
cross-tie 10 against the elastoneric pads 58. As further shown in Figure 2,
t he cros§9ti81ggié%%APrQEEBFdéHE€QM¢htﬁen&$ﬂq%ﬁﬁﬁn@ﬁ%ﬁﬁﬁiheﬁ@ﬁﬂr

present inveptborHes fAELheriQperakkyest G SUPPORhcatsigast; PhChat the
cross-ties 10 are installed. As such, there is not a field
of studs sticking out of the guideway 4 prior to
installation of the cross-ties 10,
15
Referring back to Figure 2, in the non-limiting embodiment
shown, positioned between the lower surface 36 of the
running rail supporting sections 16, and the guideway 4 of
the railway track are elastomeric pads 58, These
20 elastomeric pads 58 help reduce the amount of wvibration
transferred from the railway vehicle to the rail guideway
4, thereby increasing the travelers’ comfort and reducing
the amount of noise generated. In addition, in combination
with the electrically insulated stud assemblies 44, the
25 elastomeric pads 58 help to electrically insulate the

cross-tie 10 from the concrete guideway 4.

The cross-tie 10 is biased toward the elastomeric pads 58
via the coil springs 50 of the stud assemblies 44. As the
30 nut 48 is threaded onto the stud 46 the coil spring 50
compresses, thereby providing the required bias of the

cross-tie 10 against the elastomeric pads 58.

As further shown in Figure 2, the <cross-tie 10 in



power rail 12, at |east one derailnment guard rail 60 and an ATC (Automatic
Train Control) cable support 62. Each of 5 these wll be discussed in nore
detail below. As shown in Figure 2, the cross-tie 10 in accordance with

t he present invention includes a power rail supporting section 64 which
enabl es a power rail support 66 to be 10 ggnnected to the cross-tie 10. As
shown, the power rail support 66 is conneCted to the power rail supporting

section 64 vhacbvwaahebt yifG 4t nohoulichike nyndetisé@pietbabr NEHE Bhekess
bolts could be used without departing from the spirit of the invention. In

addi tion, anyPBeRiofeahs fHrshesecoPrhgtitie foneSUPRRItsuphborke®E t 8nehe
pover rail gUQBQrHJa'l@i Sf‘ﬁ,h'é’@ %a%%“'qqléjed%&?lég%ﬁjéo‘cjha%p%! Ngsd T QY the
suppor I's

spirit of the I nvention oWer rai o) eratlve f or
carrying theanZQTﬁowemtbmatichrammﬂCdﬂtﬁoHPmnaﬁM@rsmppéstlQZCaEabh of

connect ed to he cro hown, the p a 12 are connected
to the power® 3?? gﬁgg E? @BSQFESB | {8 fgge ﬂFFﬁ&Egh hﬁ@ power rails 12 are

each supported to the power rail support 66 via a single bolt 68, it
shoul d be 25 understood that nore or less bolts could be used w thout
departing fr&& shewspiin tFigurshe?i nvbat icowsstiigddiG i on, acaaydenper wirshns

of securi ng Lpe ?%@éeﬁt?l ll%v]e%ttl.%nt h?[ntcﬁg\&%r rg' ! Mgorrtalqp ggéggrgﬁpgsed

wi t hout departrin the spirit o Avent in 0I'n"the eci
enbodi nent shewnibn tde Fhgohesnddileegporerpowat | ratippadpmgrise6ti Ao 6Bei S
| ocated on the left hand S|de of the cross-tie 10, and is substanti al |y
per pendi I aFeRBethedgrsuntite | Crassmtd el CindéSst DM 15 LRROVRRHEE FRAL

many other copfhgurat Eons; § orcdieePOVer d@i lthe power rail supporting
section 64 via two bolts 70. It should be understood that

more or less bolts could be used without departing from

the spirit of the invention. In addition, any other means

15 of securing the power rail support 66 to the power rail
supporting section 64 could be used without departing from

the spirit of the invention.

The power rail support 66 1is operative for carrying the

20 power rails 12, such that the power rails 12 can be
connected to the cross-tie 10. As shown, the power rails
12 are connected to the power rail support 66 wvia bolts
68. Although the power rails 12 are each supported to the
power rail support 66 via a single bolt 68, it should be

25 understood that more or less bolts could be used without
departing from the spirit of the invention. In addition,
any other means of securing the power rails 12 to the
power rail support 66 could be used without departing from
the spirit of the invention.

30
In the specific embodiment shown in the Figures, the power
rail supporting section 64 is located on the left hand
side of the cross-tie 10, and is substantially

perpendicular to the ground. It should be understood,



supporting section 64 can be used without departing from the spirit of the
invention. 5 In addition, although Figure 2 shows the cross-tie 10 and the
power rail support 66 as being separate parts, it should be understood
that in an alternative exanple of inplenentation, the cross-tie 10 and the
power rail support 66 can be integrally grned as one continuous 10 pi ece.
In such an enbodi nent, the power rail support 66 is the power rail

supporting skoweoBrf4rhAs mamly @iehd redrite hackgioanndof the powent ranl the
power rails of traditional railway tracks for LIMrail vehicles 15 are
connect ed di FEBEPPYLEBIt RELEIRTY bt GaPddmy drdt M thougedeparking, frpm

pover rails gnd LPer¢r0ss- LheSiaLenPoby . connected in any way. A deficiency
with such railway tracks is that 1f tﬂere is any novenent, or defornmation

of the cross-ties, or of the structure supporting the power 20 rails, then
t he positioning _of,.the power .rails iLn relatio to,the running rajls_and

t he reactFoniPaF%dﬁ%ﬁpnéhgﬁégpugﬂﬂ TEHUT d“ né SyﬁvghFiQﬁﬁﬁﬁI%§?2#¢m89

vehi cl e' s abthét ypower t raval euppoikbe @i lasaybeiagk Zepdyrd st harrtdef i gkency
Wi th such prior art railway tracks is that when the power 25 rail is bolted

directly on theuyti Rewaynsersteay chirabntin conl RIrowad bl Yhe eg@wdsay o f
premat Urely gk echghhtRdnl - cnkn addiiane thy | G55 Ofc LU TERLES o

expensive for conpani es operating the railway trac 3 enef 1t of
havi ng t he psweporti |86 1Zauppert edtbyrahdy cfossedi es 1@nes thatihheus

osition of the power rails 12 in relation.to the runnjng rails 6 _and the
PeactionlﬁaiPl§cg72EHDF8Cba§PIf 6ﬁhmﬁqaﬂj NP Ie L e PovRPPPArF s®921fer e

connected di teetpywt® thg1cenppeteifyi dewpyod. 64s such, 16 the cross-tie
10 in accordance with the present invention
As mentioned in the background of the invention, the power
rails of traditional railway tracks for LIM rail vehicles
15 are connected directly to the concrete guideway of the
track. As such, the power rails and the cross-ties are not
connected in any way. A deficiency with such railway
tracks is that if there is any movement, or deformation of
the cross-ties, or of the structure supporting the power
20 rails, then the positioning of the power rails in relation
to the running rails and the reaction rail will change.
This could negatively impact a railway vehicle’s ability
to travel over the railway track 2. A further deficiency
with such prior art railway tracks is that when the power
25 rail is bolted directly on the guideway 4, stray current
could flow in the guideway, prematurely deteriorating it.
In addition, the loss of current is expensive for the

companies operating the railway track.

30 A benefit of having the power rails 12 supported by the
cross-ties 10 is that the position of the power rails 12
in relation to the running rails 6 and the reaction rail 8
is more easily controlled than if the power rails 12 were

connected directly to the concrete guideway 4. As such,



is exposed to less variation in the relative position between the power
rails 12 and the running rails 6 and reaction rail 8 5 In a specific,
non-limting exanple of inplenentation, the position of power rails 12
should not vary by nore than 0.25 inch (6.4 m both laterally and
vertically with respect to the running r?ils 6. Wen the power rails 12 10
are directly installed on the guideway 2, ﬁeeting this tight tol erance

requi res nucbhadjcusisaBfiie Horemer acvbtBantBe wp@BertHeal pseddn€onneehedon
directly to the cross-tie 10, the 0.25 inch tolerance can be nore easily
and more acéfir SRS hitved By HPpLBpLPEt e}y diltendiednitdgepappsitisnand

by appropri a n t L t p . t oN- | Lokt in
enbodi nment s%ggﬁ?g?hgﬁgir?§%gg 1%%?%??%% gﬁgftﬁgglégg}aqﬂ%oggkﬁgnq%faPﬁe
power rails t@actamnbeaatlj 8sted i ndependently with respect to the cross 20
tie 10. Fqr exanple, the vertical position can be adjusted via vertical
slots in the portion of the power rail support 66 that mates with the

power rail supparbegirsest ndm-04miAitey natdmeley/, ot hemyeehbfht 8681 stgaul d
be in the power rail supporting section 64. The lateral 25 adjustnent of
the power raPP8itdopnofe|rpvon £oldle Jof osboulfle M magrebyadeoxsr 5bgh t he

use of shims,(Agt )(6 LhahnGanofenPopl Ll o0ed, | L RPL RSN ;LG ROVES (fal
supporting section and t'he power rail support” 66, or alternatively by
adequat el y posspeohi ng powerruming2r30luasiong theenutbheompdnadn sr&8ls 12

However, if nanufﬁcturin ,toleéinces are nmet, it is well possible that no

adj ust mer?  BESr SGUIGLdY THESFALLStha?™ t AdSr SR49EIEY10¢ suPFETHiSE hERpSwer

rails 12 17 tight tolerance requires much adjustment. However, with
the power rails 12 connected directly to the cross-tie 10,
the 0.25 inch tolerance can be more easily and more
accurately achieved, by appropriately dimensioning parts

15 and by appropriately manufacturing the same parts.

In the non-limiting embodiment shown, the wvertical
position and the lateral position of the power rails 12
can be adjusted independently with respect to the cross-
20 tie 10. For example, the vertical position can be adjusted
via vertical slots 1in the portion of the power rail
support 66 that mates with the power rail supporting
section 64. Alternatively, the vertical slots could be in
the power rail supporting section 64. The lateral
25 adjustment of the power rails 12 in relation to the cross-
tie 10 may be made through the use of shims (not shown)
that «can be positioned in Dbetween the power rail
supporting section 64 and the power rail support 66, or
alternatively by adequately positioning power rail 12
30 using the nuts on bolts 68. However, if manufacturing
tolerances are met, it is well possible that no adjustment

be required.

The fact that the cross-tie 10 supports the power rails 12



provi des an advantage in that fewer fasteners are required to connect the
cross-tie 10 and the power rails 12 to the guideway 4. This results in a
shorter assenbly tine and |ower installation costs. Another advantage is
that the 5 insulated insert 54 of the stud assenblies 44 provides an
electrically insulated systemfor the pomgr rails 12. Al though the rail way
track 2 shown in the Figures shows two p der rails 12, it should be

under st ood t pabvilesl@nr aidwsait dgeacin 21wl tebaverhpebded ambky raqwlingle
power rail 12. In the field of railmaigtracks 2 for LIMrail vehicles,

there are twbot FRBESGE Joferc¥est~ ak? ahBendrt $he maveardkl uistd. tPhehs rst
type of powekyl gkl g rANOLAEL! drég?ﬁ'ttgde%%my Vs ROPL BRI ey CELned Jiie

“"third rail"; and 1 e second type of power rarl arrangemne |nc?u €s two
power rails, leakkedirstdblatiom aidstsTheAsetbad tadpmrdfageowes rizhdt the

arrangenent (i.e he qne wth t wer rajls 12) has o ositive rai
and one 28 néagPﬁegeﬁaﬁPFQHﬁli?t%g ?ﬁ?s? oo rgflgraVFgﬁﬁeﬁ&n
(i.e. the ongisithiealYyyonaspoweedr aiktda) forusas Eaﬁem%&ﬂsalllz_.ﬂ as the
positive rail, and uses one of the running rails as the negative return

path. The first type of power rail arrangenent is the nost conmmonly 25

used, due to t (g ve exp of . adding n ower
I A g
return path, tvbe power ngrailss | 1&,nmudt behwelll ibsulwiddrftesd t Rdadonghet e

gui deway 4, in.order to avQid the |oss of, c%rrent. 30 In general

cross-ti @8 i h2ateayddd@E i £ h e riarearnc §Q§QKﬁn%Weé&r$%%@1%.Pﬁ§GFated
fromthe congaete 1gui demwaynhet £ o884 3% SUSH: 1589UG SNy Pe reperpfive te
support a power rail 12, they would be restricted to being used in
vehicles, there are two types of power rail arrangements
that can be used. The first type of power rail arrangement
includes only one power rail, called the “third rail”, and
15 the second type of power rail arrangement includes two

power rails, called a “fourth rail”.

The second type of power rail arrangement (i.e. the one
with two power rails 12) has one positive rail and one

20 negative rail, while the first type of power rail
arrangement (i.e. the one with only one power rail 12),
uses the power rail 12 as the positive rail, and uses one
of the running rails 6 as the negative return path. The
first type of power rail arrangement is the most commonly

25 used, due to the fact that it saves the expense of adding
a second power rail 12. However, in order to use the
runnhing rail 6 as the negative return path, the running
rail 6 must be well insulated from the concrete guideway
4, in order to avoid the loss of current.

30
In general, cross-ties in accordance with the prior art
are not electrically insulated from the concrete guideway
4, and as such, should they be operative to support a

power rail 12, they would be restricted to being used in



18 the cases where the railway track 2 uses a power rail arrangenent with
two power rails. As such, an advantage of the cross-tie 10 of the present

5 invention is that due to the fact that the elongated body 14 is
electrically insulated fromthe guideway 4, via the insulating insert 54
and the elastoneric pad 58, the cross tie 10 is operative to support power
rail arrangenents having either one powert°rail, or two power rails. In 10

addi tion, thenpowess&di ek benefitafTwant hedact 2t halest he I]Békﬂé'ir ng-4iai | s
6 are electrically insulated fromthe cross-tie via the insulating rai
clips 40 andafkéndefeitatilg Wedg@owerbaad 138. 15 As descri bed above, the
cross-tie 10 of the present invention includes an ATC (Automatic Train
Control) cable support 62. The ATC cabl e support 62 is positioned on the
reaction rai Rssuppdrtiag sdeobhoagd8 of the eross-tie 1M ofndhengdrnedesta

cla for preventing the ATC cable from 20 ving around. The ATC cabl e
supggrt 3(§pcéﬁvﬁﬁ(§ll%5‘e la?‘nyt-li“'ﬁ/p ugf Lel %15 (#;D cttdhgthevrdengRé®A P the

art that is 13uistabd Bed©F i PHEMENLhEG1 L PEAAECRARIR THOIRAMYY NG, ak9uUNd e
Typically, the ATC cable shoul'd be | ocated approximately 1 " inch below the
top of the ra&RFUAGLAAD $rGeTh Séhsurd orh@Seiastomarict hbed B8ceithes cacsigynal

fromthe ATC bl as jt n rack. Ln pripr art rai

tracks, the t%%czggbﬁégigpkﬁgégb?oa%ﬁeg%%%ﬁg% ah® ?§hd%%HPbF%Eﬁ&§em%ﬁ%%t 4
i nches hi gh haviingngethreeabbree t pappnr oxatat,el yrl twschobedpw el $ op 1of

t he runni ng ég@hgﬁ These brackets 30 are_screwed directly to the gui deway.

In accor ddnc Ony het i eBRHET AT oh? HIRAISERE cABPR dihes Hact that

appr oxi mat el ¥he2 +i1Ghesy behowst he Lop ofdbe 140 PO 1hah%8q WG ite
| ower than the conventional 1 inch, but still enabl es the
cross-tie via the insulating rail clips 40 and the

insulating wedge members 38.

15 As described above, the cross-tie 10 of the present
invention includes an ATC (Automatic Train Control) cable
support 62. The ATC cable support 62 is positioned on the
reaction rail supporting section 18 of the cross-tie 10,
and includes a clamp for preventing the ATC cable from

20 moving around. The ATC cable support 30 can include any
type of clamp or securing device known in the art that is
suitable for preventing the ATC cable from moving around.
Typically, the ATC cable should be located approximately 1
inch below the top of the running rails 6. A sensor on

25 the train then receives a signal from the ATC cable as it
travels along the track. 1In prior art railway tracks, the
ATC cable is fixed to the top of an L-shaped bracket,
about 4 inches high to bring the cable to approximately 1
inch below the top of the running rails. These brackets

30 are screwed directly to the guideway. In accordance with
the present invention, the ATC cable sits at approximately
2 inches below the top of the running rails 6, which is
lower than the conventional 1 inch, but still enables the

sensor on the train to receive a strong signal from the



sensor on the train to receive a strong signal fromthe 19 ATC cable. The
fact that the ATC cable is supported directly on the cross-tie 10 avoids
having to use an additional bracket, which saves costs, materials, and
installation tinme. 5 As further described above, the cross-tie 10 in
accordance wth the present invention is operative to support at |east
one derailnent guard rail 60. In the specilfic enbodinent shown in Figure
2, the crossatte dibhas tWenl0 dgeei RN gk dakal | Sabf allacledobhecat o
nanely one on each side of the reaction rail supporting section ¥

shown, each dérapthﬁntogumf@ErmnO@&UE cdfneevedldso havisg- tiee 1LBevi ana

bolt 72 that hr gu Inent uard 60, and _secures it
to the respec ?@g&%g Eppgrgﬁg?gron acﬁ b niﬁasiﬁrl @ﬁﬁﬁSF?iﬁg s&8Btl on
16. Derail nenbtglandibai tsmeQ are knomn inthe art and as such will not
be described in nore detail herein. In order to create a railway track 2

for an LIMrail 20 vehicle, such as the one shown in Figure 1, aplurality
of cross-tieasl@ui-RnacCodanqe o thdhe RRseni,dav 9@ fﬁea08§§8558@ed
across the concrete guideway 4. In a ndn- linmting € I ment

cross-ties 1@iahe mMEnnpﬂtaanﬁ:hQHVE@mdmateiguidpmaytﬁvesuuh tshplpotriter ati s

one cross-tie _10. 25_appr,oxi teI every .1 net n Figure_]1,
al t hough eacﬁe%?BssoP?gp 5rFﬁ PEB ggaﬁgmeFaFgll69upngtlﬁ seégﬁﬁﬁféﬁ

only one outembo@v@edt tdH® CLASSFidese 10, hasha pRoWas-tald SUPRYd 6fo
connected 30 thereto. It should, however, be understood that a power rai

support 66 cdpTBElEBRhestedd ¢ asiisr 6@ r absachedGheget oppmarialaguemt | 9hor
less frequentlynt RARYLVEF Ve hB 1 0hA%% rail supporting section 18. As

shown, each derailment guard rail 60 is connected to
cross-tie 10 wvia a bolt 72 that extends through the
derailment guard rail 60 and secures it to the respective
15 upper portion of each running rail supporting section 16.
Derailment guard rails 60 are known in the art and as such

will not be described in more detail herein.

In order to create a railway track 2 for an LIM rail
20 vehicle, such as the one shown in Figure 1, a plurality of
cross—-ties 10 in accordance with the present invention are
positioned across the concrete guideway 4. In a non-
limiting embodiment, the cross-ties 10 are mounted to the
concrete guideway 4, such that there is one cross-tie 10

25 approximately every 1 meter.

As shown in Figure 1, although each cross-tie 10 includes
a power rail supporting section 64, only one out of every
three cross-ties 10 has a power rail support 66 connected
30 thereto. It should, however, be understood that a power
rail support 66 can be connected to every cross-tie 10, or
more frequently or less frequently than every third cross-

tie 10.



tie 10. 20 Once the cross-ties 10 are nounted to the concrete gui dewa
the running rails 6, reaction rail 8 and power rails 12 are nounted

t her et o.

In general, the reaction rail 8 is forned in sections that ar

between 3m and 10m 5 long. As shown in Figure 6, the sections of reacti
8 are attached to the reaction rail @upporting sections 18 such

rail

there is a gap 75 between subsequent port?

ns of the reaction rail 8.

y 4,

e
on
t hat
10

As descri bedoabeveihkthe cetesstiiieg 10 0of dhe piAsSedd | fyenthen ikspepekati ve

to support the running rails 6, the reaction rail 8 and one or nore power
rails 12, asgﬁhdeWﬁYea

rafl-6§ FSPEFHI0y radrissfit eepaiom wetbrdansd RPWRTL he

y to

oA n (holkiof: PRAGE InbGhachy et STl GRSl [oid e -Ag8eTY

maintain the tig

tol erance require the air-gap

ween

t he reacti onraall 88 iandfotried véhi cleetiomst echdil Miranbdeenrakhe 3 rehat iLoel vy

low stiffness in the cross-tie 10/§uigemgﬁﬁ4 i nterface
nt'er i

accept abl & r t389quafi &' °%khedt / FHFETe

ensyre an

0 .
GF BG4 A bFERFBHOR sERAL

i on.

Since the rugnhpg baithehBqard the feaatian rfail SuPbE-PoLY sHpPOLhed 1By
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condi ti ons wWREFhbEhpEnithege dsd anidap b ibrfepesidepnbotquelet | pertdansf ofhe
cross-tie whigh LéﬁEngﬁeg?QP g25 el astoneric pads to the gui devay.
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Al t hough varrous e

Iments have been illustrated, this was for the

pur pose of describing, but not limting, the invention. Various
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pedBFcth 8FE1 onth§hi CROFE~HEFi néf nBfe PBREti PHPERDY

attachedn6bati8n is operative to support the running rails 6, the

15

20

25

30

reaction rail 8 and one or more power rails 12, as an
integrated assembly. Cross-ties 10 in accordance with the
present invention, enable a relatively high stiffness of
the assembly to maintain the tight tolerance required in
the height of the air-gap between the reaction rail 8 and
the wvehicle mounted LIM, and enable a relatively low
stiffness in the cross-tie 10/guideway 4 interface to
ensure an acceptable ride gquality, wheel/rail interaction
and vibration isolation. Since the running rails 6 and the
reaction rail 8 are both supported by the cross-tie the
relative deflection between them under operating
conditions will be limited, and will be independent of
deflection of the cross—~tie which is mounted on

elastomeric pads to the guideway.

Although various embodiments have been illustrated, this
was for the purpose of describing, but not limiting, the
invention. Various modifications will become apparent to
those skilled in the art and are within the scope of this
invention, which is defined more particularly by the

attached claims.

re
by



21 CLAIMS: 1. A cross-tie conprising an elongated body, said elongated
body conprising: 5 - a reaction rail supporting section adapted for
supporting a reaction rail; - two running rail supporting sections, each
running rail supporting section adapted for supporting a respective
running rail; and 10 - a power rail supporaing section adapted for
supporting at |east one power rail. 2. A eloss-tie as defined in claim1i,
wherein said power rail supporting section is adapted for supporting a 15
power rail soppmMs:; which in turn is adapted for supporting the at | east
one power rail. 3. Across-tie as defined in claim1l or 2, wherein the at
| east one power rail can be adjusted at |east one 20 of vertically and
lateral ly inlrel abi omriosssaiie etanget€thdodyn 4.eldmy0sattioas, dekhngd in
claiml1, 2 or 3, erein .said power rail supporting section is operative
for 25 supportingSORBRIPbGREr PPEY| CORRELELRIFhe power rail and at least one

running rail are el echrigaldyidsybatieds bpomong AMALDRE SadbiHPSToL! €

as defined in claim4, wherein the at east one running rall acts as a
negative return path SﬁpporhengoaereaatLon22a1$, A cross-tie as defined in

any one of the preceding clajns, wherei, e nenber is _adapted for
being posi tioned bet%egn §gﬁ5ujﬁ%nlﬁal ai l %%%%5?%?%9 & B rand©geh

respective running racthnning rail supporting section adapted for
supporting a respective running rail; and
10 - a power rail supporting section adapted for

supporting at least one power rail.

2. A cross-tle as defined in claim 1, wherein said power
rail supporting section is adapted for supporting a
15 power rail support, which in turn is adapted for

supporting the at least one power rail.

3. A cross-tie as defined in claim 1 or 2, wherein the
at least one power rail can be adjusted at least one
20 of wvertically and laterally in relation to said

elongated body.

4. A cross-tie as defined in claim 1, 2 or 3, wherein
said power railil supporting section is operative for

25 supporting one power rail, wherein the power rail and
at least one running rail are electrically insulated

from one another.

5. A cross-tie as defined in claim 4, wherein the at
30 least one running rail acts as a negative return path

for the power rail.



5 7. Across-tie as defined in claim®6, wherein said wedge nenber includes
a first surface adapted for contacting said running rail supporting
section, and a second surface adapted for contacting a respective 10
running rail, wherein said first surface and said second surface are
positioned at an angle of between 0 and %gldegrees W th respect to one
another. 8. A cross-tie as defined in clam6 or 7, wherein said 15 wedge
menber is made framarosd-acid i aal lgefinsdd athNGinyebRE | f. She Apei@esiikige as
defined in claim8, wherein said insulating material includes nylon. 20
10. A cross-tie aSladfSmed™hsraddy an¥esge Heenhek edibngdagitaichstonhdedng
sai d el ongated bo kS te UPRQE LI N | _east d i

guard rail. 25 11§$ﬁh§%§§§9ti§“%§hﬁﬁfinggiﬁn gﬁgﬁgﬁgﬁofr%ﬁg p%§?§8gﬁghg
clai ns, wherei n sakdtébongatied Pbedpectnpei seandtg lredit one ATC cable
support. 12. A cross-tie as defined in any one of the preceding 30 clains,
wherein said elongated body is adapted for being secured to a guideway via
at |east oneystuda assesblkie 23 JdbFirRLIAsScld fnas, dphépedni Baghal@ale
wherein said elongated body is adapted for being electrically insulated
from the gui dewaylenber Alggdydesie as defisted iswrdasien 12deptE3l wherein

sai d el ongat ed bo?gnkg adapt ed, .for @ﬁapg elgg riq&%} Jnsu rom.t.he
gui deway via an e astoﬁerlg padﬁ 15" C oss-?ig %ﬁﬁ%&idégégg %1ng%§, 13
or 14, wherein a second surface adapted for contacting a respective
10 'running rail, wherein said first surface and said
second surface are positioned at an angle of between

0 and 90 degrees with respect to one another.

8. A cross-tie as defined in claim 6 or 7, wherein said

15 wedge member is made from an electrically insulating
material.

9. A cross-tie as defined in <¢laim 8, wherein said

insulating material includes nylon.
20
10. A cross-tie as defined in any one of the preceding
claims, wherein said elongated body is adapted for

supporting at least one derailment guard rail.

25 11. A cross-tie as defined in any one of the preceding
claims, wherein said elongated body comprises at

least one ATC cable support.

12. A cross-tie as defined in any one of the preceding
30 claims, wherein said elongated body is adapted for
being secured to a guideway via at least one stud-

assembly.



10 said at | east one stud-assenbly is electrically insulated fromthe

gui deway. 16. A cross-tie as defined in any one of clains 12 to 15,

wherein said at | east one stud-assenbly includes an 15 insulating insert
for electrically insulating said at |east one stud assenbly fromthe

gui deway. 17. A cross-tie as defined in any one of clains 12 to 16,

wherein said el ongated body is electrical  insulated 20 from said at

| east one styd, asaenblyssiBieA £4 0sksiiR S idef Lngdni nlzany af, cka 12
to 17, wherein said el ongated body is electrlcally i nsul at 5 fron1sa|d at
| east one stud as§éﬁbg§t¢da hodloulider edap28di ndokrat brgngi nglet@rigally
cross-tie as deflng% 0.any one %Leclal 12 to 18, wherein the at |east

one power rail is’e fréa |nsupaﬁe “#¥om the rail gui deway. 30 20. A
cross-tie as defined in any one of claims 12 to 19, wherein the at |east
one power ra|I IS electrlcally insulated fromthe rail guideway via at

| east one’of 14n 2B It i é‘spa‘HEfJalneqi nd&l aftA§ni der T d Jhotihgsrada
i nsul ating ring, @QQda%l'o'ﬂé%lltﬁg %dﬁeq] E&r ﬁbiﬁ \é@%c%%%%l}
ai | way tra ¥ of

including a rail guideway, “sai conpr|S| a plura
cross-ties, as defhmedaiadcifabm theegtiéddivay &ad¢rROBS ehastambrlgupddmay 10
15 20 22. An assenbly, conprising:

15. A cross-tie as defined in claim 12, 13 or 14, wherein
10 said at 1least one stud-assembly is electrically

insulated from the guideway.

16. A cross-tie as defined in any one of claims 12 to 15,
wherein said at least one stud-assembly includes an
15 insulating insert for electrically insulating said at

least one stud assembly from the guideway.

17. A cross-tie as defined in any one of claims 12 to 16,
wherein said elongated body is electrically insulated

20 from said at least one stud assembly.

18. A cross-tie as defined in any one of claims 12 to 17,
wherein said elongated body is electrically insulated
from said at least one stud assembly via a shouldered

25 insulating ring.

19. A cross-tie as defined in any one of claims 12 to 18,
wherein the at least one power rail is electrically
insulated from the rail guideway.

30

20. A cross-tie as defined in any one of claims 12 to 19,
wherein the at least one power rail is electrically
insulated from the rail guideway via at least one of

an



- a cross-tie having: a) a reaction rai

supporting section adapted for

supporting a reaction rail; b) two running rail supporting sections, each
upporting section adapted for supporting a respective

and - at |east one stud assenbly adapted for securing said
cross-tie to a guideway of a railway tracé4 said at | east one stud

runni ng rai
runni ng rai

assenbly being operative for electrical

S

insul ating said cross-tie from

t he gui deway. 23. eAnsassenrtky msd,dehhnechsul £4iaidn 28sewhier ei nssauddated
| east one stud assenbly i ncludes an insulatiag insert for electrically
¥

i nsul ating said crBS8ieténPr 6iPheandsaguilne

conpri si ng:

rail supporting section adapted for

a cross-tie having an el ongated body i ncl udi ng:

ting ygdggnmgeleinl y

a) a reaction

supporting a reaction rail; b) two

runni ng rail 28uppdrt raglweyt i bmsckeadhclndangngar arkiduppguoitkergysectsiad
havi ng a |.ower

£ d for faci Ll gui d
cur 1 age adapt ed 1 SP OB Har TG aCBRR0 15190 5P PANhG 1ok | CoPRG GRRGr

surface being
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22.

23.

24.

subst agkfahéy paf aldlelint 011 heeko¥disyr fAGss aneedeqil
menber adapted to be positioned on said

guideway.

An assembly, comprising:

- a cross-tie having:

a) a reaction rail supporting section adapted for

supporting a reaction rail;

b) two running rail supporting sections, each

running rail supporting section adapted for

supporting a respective running rail;

and

- at least one stud assembly adapted for securing

said cross-tie to a guideway of a railway track,

said at least one stud assembly being operative

for electrically insulating said cross-tie from

the guideway.

An assembly as defined in claim 22, wherein said at

least one stud assembly includes an insulating insert

for electrically insulating sald cross-tie from the

guideway.

An assembly comprising:

- a cross-tie having an elongated body including:

a) a reaction rail supporting section adapted for

supporting a reaction rail;

b) two running rail supporting sections, each

running rail supporting section having a lower

surface adapted for facing a rail guideway and

an upper surtface adapted for supporting a



upper surface of said running rail supporting section between said upper
surface and the running rail. 25. An assenbly, conprising: - a cross-tie
having: a) a reaction rail supporting section adapted for supporting a
reaction rail; b) two running rail supporting sections, each running rai
supporting section adapted for supporting_a respective running rail; and
c) a power rail supporting section; - ap r rail support adapted for
having at |east one poweanfithy copaet|ed theretgppsai d pawehckai | besHgport

adapted for being renmovably connected to said cross-tie at said power rail
supporting section. substantially parallel to the lower surface;
- a wedge member adapted to be positioned on said
upper surface of said running rail supporting
5 section between said upper surface and the

running rail.

25. An assembly, comprising:

- a creoss-tie having:

10 a} a reaction rail supporting section adapted for
supporting a reaction rail;

b) two running rail supporting sections, each
running rail supporting section adapted for
supporting a respective running rail; and

15 c) a power rail supporting section;

- a power rail support adapted for having at least
one power rail connected thereto, said power rail
support adapted for being removably connected to
said cross-tie at said power rail supporting

20 section.



