WD 2010/ 086659PCT/ GB2010/ 050134 1 A Conbi ned Cabl e Trough and Wal kway  The
present invention concerns a conbi ned cable trough and wal kway for use

pri mari | yworom/seisbway environnment for routing and carr pcmgGBoromimnidgat i on
and/ or power cables and which 5also has a function as a safe |evel wal kway
beside a railway track. Railway tracks ar e frequently | aid on uneven ground
whi ch has been topped off with ballast, which is essentially rubble. Wen
rail way technicians and engineers are required to work on the railway, they
often have to wal k signi fAg&mblﬂpgt%mBsTr&lU@ﬁlg%m@W@'K@’a’yai | way track over
this 10ground. The unevenness of this ground poses a problemfor the

wor kers and_nmakes it difficult to transport tools and equipnent if there is
no correspontf AGSeE Fuediop GaRRRAY 2 obinge calke rRah@se wvatiay foriuse PERAAEY & and
oper at or s oftailivlye etivirohménin fdr asdting @hdl Erryingasoehniuficitiod Cad foe ol et tchlflés atdnatbich

dictate gertai L | 8l - and | evel wal kway
15al ongsigdegrggl ?ﬁ@”%tlpggggg%i];e?éelr\fﬂkyéy E%JS@% a\%/%'llv%\xgr%‘gtend to consi st of
flattened and conpressed earth and are not generally suitable to transport

tools and eguiviiyRiatks fé feflRnHABR dnl dFRvert GBI Wiichahds &@bih RPBNGT Wih palast] de
routl ng f _OI‘ wﬁ% Eseesésg'r!tigll?yq's!)tge \V\/ﬁ(ler; ng}\xa ttIEec Cnli(msa'n Eﬂ gr? 'r%:e%rbsl a(?eS re%a]?ec})t% WL(I) ec()jn for
transmtti ng power aro na e ralfwa)y net Wor K, or QFOI’ S|gnalu'||ng and
conmuni cat i 8 rplvagosesoiteSdnes formealk sigriiicant dtancesegiongsids éhesipivery tank pYee thiut i ng
system and gRkEd. UR AbvenhEssBXInRNFOIE phétslaiRdbidie ot kvoh@rd Sdtnfakb R bific@ivn

communi cati on cabl es around. the count ry. .
to transport tools and equipment if there Is o corresponding access roadway.

In the UK, Network Rail, the owners and operators of the rail infrastructure, have in place
regulations that dictate certain requirements for provision of a safe and level walkway
15 alongside railway tracks. Currently, such walkways tend to consist of flattened and

compressed earth and are not generally suitable to transport tools and equipment.

At the same time, there is a requirement to provide routing for cables alongside railway tracks.
These cables can be used for transmitting power around the railway network, or for signalling
20  and communication purposes. Sometimes, third parties lease space in the routing system and
make use of the extensive railway network to route their own communication cables around

the country.

Accordingly, there is a need to provide a system for implementing walkways to run alongside
25 railway tracks in a quick, easy and economic manner, which can be easily retrofitted to existing

railway infrastructure.

Embodiments of the present invention aim to address problems in the prior art, and other
problems whether mentioned explicitly herein or not.

30
According to the present invention there is provided an apparatus as set forth in the appended
claims. Other features of the invention will be apparent from the dependent claims, and the

description which follows.
35  For a better understanding of the invention, and to show how embodiments of the same may
be carried into effect, reference will now be made, by way of example, to the accompanying

diagrammatic drawings in which:

Figure 1 shows a perspective view of an embodiment of the invention;



Accordingly, there is a need to provide a system for inplenmenting wal kways
to run al ongsi de 25railway tracks in a quick, easy and econom c manner,

whi ch carwbeowassdsy retrofitted to existing railway i nfPaStGROtUNSE134
Enbodi ments of the present invention aimto address problens in the prior
art, and other problens whether nentioneg explicitly herein or not. 30
According to the present invention there“is provided an apparatus as set
forth in the appended clains. Qther features of the invention will be
apparent fromthe dependent clains, and the description which follows.
35For a bet Figureratiewsaragrdi viegy @¥fan eimeodimere of themyeraingt t 0 show how enbodi nent s
of the sane may be carried into effect, reference will now be nade, by way
of exanple, to the acconpanying diagrammatic drawi ngs in which: Figure 1
shows a per S{§BER 3F€ shPeRETaRSCHYP, BpfftIRNPEAR Vieys trerpettiyolurafiagiifie waligomponent
2010/ 086859 Rhrhing B0 RaBddrhert oFihg resert iBRIsR; an end vi ew of an enbodi nent
of the invention; Fi gures 3a-c show perspective, bottom and top views,
respectively, of a side wall conponent 5form ng part of an enbodi nent of

t he present Fignreetiré epw Pérgpactved oltons laodvepe visyecrebrastivebioof emuaright erethbei ews,

respect i vel yorm@§ pafofeRlehBBlimBREPRE pfREMimentRafdndof an enbodi ment of the
present invention; and 10Fi gures 5a and 5b show perspective and top views,

respectively, of a lid conmponent form ng
10 Figures 5a and 5b show perspective and top views, respectively, of a lid component forming

part of an embodiment of the present invention.

Figure 1 shows a perspective view of an assembly 1, comprising a trough 10 together with lid
100. The trough is arranged in use to be wholly or partially buried alongside a railway track.
15  The trough is generally U-shaped and a plurality of such troughs are arranged end to end to
carry cables associated with the railway system. These may be power cables, signalling
cables, data communication cables or cables carried for third parties, such as fibre-optic data

cables.

20  The cable trough component 10 is constructed from a plastics material. The plastics material
comprises a polymer which is preferably recycled. In a preferred embodiment the preferred
polymer is a polyolefin. The trough component 10 is preferably constructed using an injection

moulding process.

25  The generally U-shaped channel formed by the trough is separated into a pair of sub channels
by a central upright member 12, which extends from the base of the trough. The upright
member 12 has two major functions. The first function is to divide the trough into two sections,
which can assist with cable segregation and management (for instance, physically separating
high voltage cables from data cables). The second function is to assist in supporting the

30 lid/walkway, when it is in place.

The dimensions of the trough component may be selected as needed, but there is a standard
applicable in at least the UK which dictates that a walkway provided at the side of a railway
line must be at least 700mm wide. Preferred embodiments of the present invention meet this

35  requirement.

In a first embodiment of the invention, the trough 10 is formed as a single piece by injection

moulding. Likewise, the lid 100 is formed as single piece. However, it is found, in practice, that



part of an enbodi nent of the present invention. Figure 1 shows a
perspective view of an assenbly 1, conprising a trough 10 together with lid
100. The wocogmssesdarranged in use to be whol ly or part ipalriGB2buvisers4

al ongside a railway track. 15 The trough is generally U shaped and a
plurality of such troughs are arranged egd to end to carry cables
associated with the railway system These may be power cables, signalling
cabl es, data comuni cation cables or cables carried for third parties, such
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from a pl astdsclsinnmenefattaling pfétteng iasdrmeiastamdesr i al conpri ses a pol yner which
is preferably recycled. In a preferred enbodi ment the preferred polynmer is
a polyolefin. The trough conponent 10 is preferably constructed using an
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second function is to assist in supporting the 30Iid/wal kway, when it is in

pl ace. The di mensi ons of the trough conponent may be sel ected as needed,
but thefl@ i Ona svantaterdf fapphd dwbiraigh roafromeseparateheonifiineits chtheal tteatedds hat a

wal kway pr OVéqgi?&j t@tmékgQheséd#@poﬁént@ar’é%'rﬂa‘ﬂ@yml)llenrﬁar{&zléébleb&d%sJItqgéﬁnaﬁépggm wi de.
Preferred enbodi nents of the present |nvent|on neet this 35requirenment. WO

20107 086659PCH €569 105 033 FUERES ABlIESPIe 1T a‘ﬂﬂ'tPéde Rt o
t rough, cancrepcaratesisd menbanaf different indivis@eong@aesds cangghibimised.manuf act uri ng
probl ens in sone instances.
15  InFigure 2, it can be seen how the trough 10’ is constructed from three separate components
11, 11 and 12, but note that the components 11 are identical. Each of the connectors which
allow the components to inter-connect are arranged to have a male and female fitting for
interconnection to a complementarily-gendered connector. The trough 10’ shown in Figure 2 is
functionally identical with the unitary trough 10 shown in Figure 1.
20
Figures 3a-3c show various views of the side wall component 11. Figures 4a-4c show various

views of upright member 12.

Side wall component 11 has a male connector 20 towards its bottom, as viewed in Figure 3a
25 and afemale connector 21 towards its top. The upright portion 12, as shown in Figure 4a, has
a male connector 20 adjacent the female connector 21 of the side wall member 11 and vice-
versa. Finally, to complete the trough 10’, the other side wall component 11 is identical with the
first side wall component 11, but rotated through 180°, such that its male connector 20 is
adjacent the female connector 21 of the upright member 12 and vice-versa.
30
In this way, only one type of side wall component 11 is required, regardless of whether it is to
be configured as a left or a right hand side wall. This form of connection arrangement has a
further advantage in that, for troughs which are required to be narrower, the side wall
components 11 can be directly connected together, and a narrower lid can be fitted. In this
35 case, there is no upright portion 12, and the narrower lid is able to adequately span the

reduced width of this arrangement without requiring additional support.

In the same way that the trough 10’ can be constructed from a number of discrete smaller

components, the lid 100’ can be constructed from two identical, smaller, components 101. This



Therefore, in a second enbodi nent of the invention, the trough 10" is

manuf actured as three 5 separate conponents which are assenbled to provide
a conmponew0 2otwoshesbs functionally identical to the singlPeTgiBoB/SoIBPONENt
10 of the first enbodinent. Simlarly, the lid/ wal kway 100" is manufactured
as two separate conponents which are assgnbl ed into a lid/ wal kway which is
functionally identical with the |id/ wal kway 100 of the first enbodi nent.

100ne advantage of form n%ét he trough 10" from separate corTEon_ents i s that
the moul ds S&HAYR B U Paake WiReepiHenmeonsnls. BrspTRaNentidP b Wieh 2g&ath e and
result in stellldevalpay t180'vdre ddendean abe cambe figes either pag kaged regnieing Banisipar t ed.

I'n addition, by, GALGIY Len‘?setg'bgﬂlaﬂﬂfa&b‘rgd 89%‘?1@%@5& o e numper of different

i ndi vi dual conponent can be mni ure 2, it can be seen how
the trough 10" is constructed fromthree separate conponents 11, 11 and 12,

but notest hay rﬁd’ﬂﬁfa@l@ﬂ?ﬁg)ﬂ@nlhdiw&jbl &bRpdrdaBtih arb .walzatby @bn themednmneet &ssy whi ch
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female fittin er cOnnect I on oghp arily-gendered connector.

The trough 10 shovvn in Figure 2 is functlonally |dent|cal with the unitary
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the femal e connector 21 of the side wal 1 nd-vi ce-versa. Finpally,

to conpl et e®RBY (GOGHAPEF N YRt PRY b%lsﬁ%ar%‘i' Ipeérlﬂ%d%afe't*ﬁe 912 50e5i3| dhe} cal
wth the fi b@tne&lodere/mlsd;ublecﬁmpmatanﬁe a Irictidyat fit cant lsd @dpldyer oubglabyl 8 Blighstapdt id hat

its male CORQS&IC% toZchérSthé‘%?eC&%rH&Q%aﬁ %Hﬂa?fa%%r%?%té%hle@e"d @m%ﬂ%éﬂ{%h&ht

nmenber 12 and Vi ce-vV
conponeh? 1female paslguigspediively ddsingiivelyssqyre fmwfr?&emad faFt§”'f‘Q) sHeh @ohPIYurEl as a
left or a ragr banEetr sitrilsvaielice Y Se dsem of connecti on arrangenent has a

further advantage in that, for troughs which are required to be narrower,
the side wall conmponents 11 can be directly connected together, and a
narrower |i dueiha théafurest ddhe pompanerts 35@ad d2 whithrfernt biedoudipriti egntbepseriron 12,
and the nar F@W@%b' th&l thessidd vl & Jﬁg&ﬁl@ﬁrmld'edscﬁha& dube up@sh s fhc¥inalk B pak of hi s
g{)&g?gg gg%#h@%%lgﬁ%gééﬁ'%ﬁﬁeg ltha[.l safseglpi%ndrall cary\f))e added to the walkway if
required. The safety handrail is not shown, but takes the form of a pair of vertical members
spaced to fit in the pair of apertures and joined by a substantially horizontal member. Such a
safety barrier may be used in certain track-working situations to shield workers from passing
trains.
25
The side wall component 11 has a relatively smooth interior surface, to prevent or minimise
cable-chafing. The exterior surface is provided with a range of horizontal and vertical ribs 31
for providing strength and added rigidity to the component. The recesses formed between the
ribs helps keep the trough in position once the trench in which it is usually situated is backfilled

30  with material.

The upright member 12 is dimensioned so that its height, once assembled into the trough 10’
is slightly lower than the height of the two side walls. This is because the lid/walkway
component 101 is provided with a range of buttress-like support ribs 102 which extend from a
35 relatively thin end at the outer edge of the lid/walkway 100’, to a relatively thick end at the
centre of the lid/walkway. The reduced height of the upright member 12 is to compensate for
the extra thickness of the lid/walkway at its central position. This ensures that the lid/walkway

is substantially flat in use.



is showmn in Figure 5a. As with the side wall conponents, the conponents 101
whi ch nmake up the |id/wal kway 100" are identical and can be fitted either
way rounadworenuissésng a m ni mal nunber of conponents to IpeTraBrOf0AS0LIed
and/or held in stock. 5By manufacturing the individual conponents in this
way, they can be nmuch nore easily manufactured, stored and transported
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in one or both of the sub-channels so that water tends to run towards an end of the trough

one

where it may escape to earth at the junction between adjoining troughs.

The base of the trough 10’ can optionally be provided with one or more cable cleats to
25  securely fasten the cables therein in position. This can assist in cable segregation and also in
cable security. There is a growing problem of thieves stealing copper cabling from trackside
installations. If the individual cables are fastened in place in each trough 10’, then it becomes

much more difficult to remove the cables.

30  Attention is directed to all papers and documents which are filed concurrently with or previous
to this specification in connection with this application and which are open to public inspection
with this specification, and the contents of all such papers and documents are incorporated

herein by reference.

35  All of the features disclosed in this specification (including any accompanying claims, abstract
and drawings), and/or all of the steps of any method or process so disclosed, may be
combined in any combination, except combinations where at least some of such features

and/or steps are mutually exclusive.



35 relatively thin end at the outer edge of the lid/wal kway 100", to a
relatively thick end at the centre of the |lid/wal kway. The reduced hei ght
of the upwODghto/osessber 12 is to conpensate for the extraPChmiGHenBgSIBH t he
l'id/ wal kway at its central position. This ensures that the |id/ wal kway is
substantially flat in use. W) 2010/ 086659PCT/ GB2010/ 050134 5 The

| i d/ wal kway 100 is provided with a textured upper exposed surface, so that
an i nproved grl rovided for track workers who nmay have to wal k on it
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trackmorkers of ten work using head-nmounted torches. By prOV|d|ng reflective
el enments, 15 preferably along the edges of the wal kway, it is easier for
themto discern the [imts of the wal kway and so remain safely away from
the railway track. The reflective el enents can be positioned in the nould
so that they becone incorporated during the noul di ng process. The
|'i d/ wal kway 100" can be provided with a slightly bowed surface to
facilitate the draining of 20 any rai nwater which may ot herwi se coll ect on
the surface. Simlarly, an incline can be formed in one or both of the
sub-channel s so that water tends to run towards an end of the trough where
it my escape to earth at the junction between adjoi ning troughs. The base
of the trough 10' can optionally be provided with one or nore cable cleats
to 25 securely fasten the cables therein in position. This can assist in
cabl e segregation and also in cable security. There is a grow ng probl em of
t hi eves stealing copper cabling fromtrackside installations. If the
i ndi vidual cables are fastened in place in each trough 10', then it becones
much nore difficult to renove the cables. 30Attention is directed to al
papers and docunents which are filed concurrently with or previous to this
specification in connection with this application and which are open to
public inspection with this specification, and the contents of all such
papers and docunents are incorporated herein by reference. 35A| of the
features disclosed in this specification (including any acconpanyi ng
cl ai nms, abstract



and drawi ngs), and/or all of the steps of any nmethod or process so

di scl osed, may be conbined in any conbi nati on, except conbi nations where at
| east sorwoah10086d59f eat ures and/ or steps are nutual |y eeciriGE208/05084Each
feature disclosed in this specification (including any acconpanyi ng cl ai ns,
abstract and draw ngs) nay be repl aced bi alternative features serving the
sane, equivalent or simlar purpose, unless expressly stated ot herw se.
Thus, unl ess eﬁpressly stated ot herwi se, each feature disclosed is one
exanpl e onI generic series of equivalent or simlar features. The
invention is not restricted to the details of the foregoing enbodi nent(s).
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S eecond. coRSEHBRETTEAP B aiAao R G 19 BB £ 5t fevT N 0% cR DO and 1 e
conponef® amdvalkwaprehargie tHeQastvaimoweent cwfwnses a plundityl ofretts @oanmed dnbe ditedr i ses
a pluralitybmbatse @of anged to be fitted together before use. 2. The
conbi ned trough and wal kway of claim 1l wherein the first conponent
conprises first and second side wall nmenbers and an upright nenber

posi ti oned ther Thetawtédeditrougls @nd LGlkwa). of Tdhm clowtraie thet firstugparmht varhpgelaey of

claim2 V\’hefir%f- :ﬂwdtsgaantjisﬂjékNafpf‘HgmﬁgrgQﬁ'éjarﬂij&i‘é%émd@?%ﬁi‘éﬁeoﬁﬁ@rel&e@ﬁ&wir?@s!e‘.
15
3. The combined trough and walkway of claim 2 wherein the first and second sidewall

members are identical.

4. The combined trough and walkway as claimed in any preceding claim wherein the
20 plurality of parts are provided with complementary male and female connectors to allow

respective parts to be inter-connected.

5. The combined trough and walkway of any preceding claim wherein a base of the sub
channels is sloped to allow water to drain towards an end of the first component.

25
6. The combined trough and walkway of any preceding claim wherein the first component
is provided with male and female connectors to mate with respective complementary

connectors on other said first components.

30 7. The combined trough and walkway of any preceding claim wherein the second
component comprises a plurality of angled support members, extending from a relatively thin
portion towards an external edge of the second component to a relatively thick portion towards
a centre of the second component, whereby the relatively thick portion sits, in use, on the
general upright member.

35
8. The combined trough and walkway of any preceding claim wherein the second
component is provided with fastening means to securely attach it, in use, to the first

component.



4. The conbi ned trough and wal kway as clainmed in any preceding claim
wherein the 20plurality of parts are provided with conplenentary nmal e and
femal e comoeotomnssssho al | ow respective parts to be interPcomaBotoando1345. The
conbi ned trough and wal kway of any precedi ng claimwherein a base of the
sub channels is sloped to allow water to_drain towards an end of the first
conponent. 25 6. The conbi ned trough andl wal kway of any preceding claim
wherein the first conponent is provided with male and fermal e connectors to
mate with réspedb§ \F@%‘B%It@\’ﬁh?&‘? YRR eREt W s PIEFFINOh ERims ¥ihgrefn; fhet second
conponent s. ca@bpbndiites provitedneith reflaatigimeaand tovehdanahe \adikvaig yndps @sisid iunger tdrenlim
wher ei n thec&%@ﬂﬂg conponent conprises a plurality of angled support
menbers, extending froma relatively thin portion towards an external edge
of the second conponent to a relatively thick portion towards a centre of
t he second conponent, whereby the relatively thick portion sits, in use, on
t he general upright nenber. 35 8. The conbi ned trough and wal kway of any
precedi ng clai mwherein the second conmponent is provided with fastening
nmeans to securely attach it, in use, to the first conmponent. 8 9.The
conbi ned trough and wal kway of any precedi ng claimwherein the second
conponent is provided with reflective neans to render the wal kway nore

vi si bl e under torchlit conditions.



