WO 01/ 24894 PCT/ GB00/ 03739 Inprovenents Relating to Activity Surfaces The
present invention concerns inprovenents relating to activity surfaces such
as racetrngghsa@dg nore particularly, though not exclusi vecycBbmesaonove
met hod and apparatus for reconfiguring a crossing at a turfed racetrack.
The present invention also 5 has utility in replacing worn surfaces of
turfed and non-turfed spiigrovementsReaaingte Actdity Qirfaes and racet racks.
Furthernore, the present invention also concerns |nprovenents relating to
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primarily W&Eﬁ%ﬂ@?ﬂ&fs‘?ﬁaﬂ? £u0iRipg oS sections; ol turfed suxtagestpgether of seatioBs t he
activity seffoRGerféPstirfabsiqfgehdrni N the venue can be a ground keeper's

ni ght mare. For a nunber of sports such as cricket, tennis or football,
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condi ti on Apthsgpopulatiensef qur eiiesgnddewnsiacreasey smdoasiihe nesd tepronideanulti- f oot bal |

st adi ufp as ' ' | s SJ i gn, but
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t he el enengs one, af eas n activity surface will wear at a i fferent
rate than %Pﬂ’@ﬁ K “gag‘,’&ﬁﬁg{e aﬂ‘g&tblé%%ﬁ%ﬁaéﬂnwﬁfﬁf%m the; localraceqoursg I?P a
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wor n down before an ot her part of the pitch.” ExpoSure to the elenents
further co¥flizamgiused formaiosrpasts fistures parades, eyancopesrisace and, despite the

best endeavours of all concerned, sonme areas can never be returned to a

sati sfagct : : ;! L elo] | si e
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surface i sspegators, tiecveansnd tear orcthe lactivity serface comtedmed within tiee venhesqni babl e t o

the turf S rg];:o%sékeepefs nightmare. For a number of sports such as cricket, tennis or

football, there is constant pressure to maintain the playing surface in the best condition
possible and quite often the ranking of, for example, a football stadium as a fixture

20  will be judged not only on its physical design, but also the quality of its playing
surface.

Both single and multi-purpose activity surfaces are subject to wear and tear through
use and exposure to the elements. Some areas of an activity surface will wear at a
different rate than other areas, and a good example of this is the region in a football
25 pitch around the so called 'six yard box', which often will be worn down before any
other part of the pitch. Exposure to the elements further complicates the upkeep of an
activity surface and, despite the best endeavours of all concerned, some areas can
never be returned to a satisfactory state. Attempts to solve this problem by enclosing
the activity surface are not always successful, especially where the activity surface is
30 turfed as the resulting environment may be inhospitable to the turf surface.
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1 WD 01/24894 PCT/BOO 03739 In addition, it nmay be desirable to be able
to easily and quickly reconfigure a part or all of an activity surface
such that _the function of the reconfigured area can be gchrigen373d0r
exanpl e, WO U244 m sur face (or a portion of sarre) coul d be changed from a

turfed suyrface used for,fo bII na,rt for hockey.
| deal |y, g\ﬁdﬂﬁﬁ’ %Mr@f%ﬂf&ﬁ S?Pg%?deaﬁléy L€ c#j} ‘i ckly, and
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thr Ouwouﬁaﬂshﬁnmﬁ@fshohmwe\abtetobbeﬁe&gd ipeiéidy,and theareeonfigeded sorfacetabe cr ossi ng
is closed to road vehi cl es and m%%aures are taken to make the tarnmac road

surface twholgshould beag HP @S PPE0Eat ural surface of the racetrack. These
measures include placing coconut matting on the tarmac road surface and

over | ayi NgpbikStyph b activalyWusthcd Which ib bf daterelti 191 radetfadkNAS gadesdurses§ t he
racetrack Is connected across the road for 15 the racehgrses’ sgw dance.

Once the oceupy sansideraljle; azeas,they oftenchaye peintssefdhs meeteck at Which @ cr9s8ing s t aken
down and the ¢ P :

oty r efiavRates sk Bt Sadl il (48 SOGELS £108 Bhich el b SERkIIZON B ©
used hy rﬂﬂdrastmmyesumamongmunﬂiebbarsﬁewemlshgibtbefdneamcmaem can be
uite sensit t h d. On
gpproachl cqu\gglgg?ﬁ %‘%&?fb‘“‘# HP%@% gigﬂé%mia%aﬁﬁg@gér&éouahl ch

t he grounghrﬁa%é't ?%hulueems ﬁ&ﬁﬁilssnrfaﬂetoh%@?&btmo@%eéeom&mave sinply

got wused to th| s difference and though experience they |.earn how to deal
with thi smh:dngabcmmommmﬁanéargmmsslﬁ‘a%anﬁ‘oqvefsv%t@%afi led by it.

nver so. Patel B 4o PR or B R I ERCALERAETUNEI I Py

to junp tﬂﬁr&&h&séﬂﬂ@uﬂhﬂmerOﬁcd’méyacpmidetmlsovﬁadmmdﬁyd sayumwimmmgghorses

have actually en th hoof s o der ro 035k tion of |
the racet Faé’c‘ﬁ"’?‘@\g B!%%Vé’g‘»“ ﬁ?&“‘i“ﬁ. ggﬁf@ﬁ: em s %gmake t he
access Vi é’dfr@ﬁ%eﬁﬂ&dxﬁﬂdﬁﬁﬁ@éé@ﬁ:ﬁtﬁ@ﬁi&ﬁh@mbe‘ﬁhe&bpmdbe
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vehicles once again.

Horses racing on the racetrack can be quite sensitive to changes in the ‘going’ of the
20 racetrack ground. On approaching the crossing, they feel the difference in the way in
which the ground deflects under their hoofs. In the past, most horses have simply got
used to this difference and though experience they learn how to deal with this change
in hardness of the ground so as not to be startled by it. For yoﬁng horses this has
however, always been a problem which causes adverse . reactxon in the horse’s
25  behaviour. For example some horses try to jump the road and other sunply pull up.
Recently, some young horses have actually broken their hoofs on the harder road

crossing section of the racetrack.

One possible way of overcoming this problem is to make the access via both the road
and the racetrack continuous. This can be achieved by building a road tunnel or
30 underpass such that the vehicles can pass under the flat continuous racetrack at the
crossing. The major difficulty with this proposal is that of cost. Building such a road
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30 under pass such that the vehicles can pass under the flat continuous
racetrack at the crossing. The major difficulty with this proposal is that
of cost. Buildi such a road 2 WO 01/24894 PCT/ GBOO 03 %3 crookss3mel or
under passwl%m@f{; mel y expensive and al'so requirgs..| ocal planning

permi ssion to be obtained. Many attenpts have been nade to provide systens
and net hoggmkp of! hnirptss ASt exttdmely Sdxpbd® @hd Palsé refuitdseloRsimplanninge
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of mobi | epemmissiomte bgrobtainedact i vi ty surface, which are positioned where
required and joi ned together. However, the present inventors have realised
that the r UERE N | Seis Grekiids i met hods
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] en pluralit
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surface. f L 1S } ] Il t hen
noved into a 1tg hg{ai&%t%e%}j Hgés‘été%lsfggrs&&gn eﬂthﬁg?o l?ééwlﬁé% cﬁﬁ%v\vgtlﬁe)?aca?%g
di fficul t grossings.t Same dfythess khownirsystemysiang theirt kmewyn Smplehettations amei t s ar e
desi gned t!o bﬁgé al aceabl e infrequently, nanely that they are sem -
per mariént E PPt cul arly, once the turf units have been assenbl ed
together, the turf and soil at the edges of the turf units are tended to
grow as a TurNgbeing Gitems @t kadms firf aéatingitirtfed Bsorisisuffacesaich b fodtbadl t he
edges together in a sem -permanent_ fashion toq*i)rovi de the reguired

i ntegri ty PBPhesoAngctuch SYetgRy is, feseribrdy s Intormationad pafept application, Widi-of
syst ens arﬁ/d%@?o.dﬁﬁé m&%&&a%%&aﬂ o RGQHRER 9 PRk of HObIOREHBMIR, the

units' assenbly can take a long ti as the units have to be physically
connect ed areogravided eacln ¢onthining tuef groping mediued asd) e fturf surfages Eachcoftheby t he

dditi f.l I l, .and f. 25 .GB-A-2 138 690 - ' bl
it 1Py St 0ty 4B ol psljar g e P o O BR Rp BRI 1000
mobi | e by tbgettek ot ase. Bloweoer) trsdiffitulty withathdsectypedof tuel mevigg Systemsiske up a

turfed sports pitch. Each turf tray I rovided wth a pliable .
P that theP units are designed to be repl%ceaglepintcr)equen y, namely that t'hey are semi-

permanent. More particularly, once the turf units have been assembled together, the
turf and soil at the edges of the turf units are tended to grow as a single continuous

20 surface with the turf roots binding the edges together in a semi-permanent fashion to
provide the required integrity of contacting turf unit edges. Accordingly, these types of
systems are not designed to be readily reconfigurable. Furthermore, the units’
assembly can take a long time as the units have to be physically connected together
and then the upper turfed surface constructed by the addition of topsoil and turf.

25 GB-A-2 138 690 describes a reconfigurable turf tray moving system. A plurality of
turf trays are provided, which are mobile by floatation on compressed air, and can be
arranged to make up a turfed sports pitch. Each turf tray is provided with a pliable
plastics edging which is supposed retain the integrity of the playing surface. However,
in practice, as the pliable edging has different deformation characteristics to natural

30  turf and soil, the pliable edging can interfere with the performance of the sports

_surface. More specifically, a natural turfed soil surface varies in its deformation
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pl astics edging which is supposed retain the integrity of the playing
surface. However, in practice, as the pliable edging has different

def or mat i &OI%EJ“acteri stics to natural 30 turf and soil pciRsopbizad! € edgi ng
can intertere wth the performance of the sports surface. Mre
specifically, a natural turfed soil surface varies in its deformation 3 WO
'01/ 24894 cREA¢ERAS A Weathbraconditivnhs. SFor Gkatple]) tAeCRALBE Eorftél? BfttheBsil  FOr

exanpl e, the te ontept of the soil changes the hardness of the soil
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weat her. However, the pliable edging used does not have this variation in 5

i ts def owaemiwet weathenddewever,ithe phabidedging used doesmot\bawe this variatidin im ons, t he

per f O mag . he .surface at_the edging j.s tog different to that
of thé Strl}g ?8@%‘?%’ ?‘%&?&?’gt“%&“ @@Efﬂ %eewea%fﬁ%‘#ﬁ?nét PPYOROAICR turf tray
movi ng sy$thensports kurfies af the edgifig & toa diffenét td tiatok the SRFIUn@RAL itaYF to be

WO A-95/33890,. A utility surface such as a turfed playing surface can be
10 const AtREPEBIE 1 om a plurality of turf trays. Each of the turf trays is
provi ded on air bearings and several such trays can be noved into position

to creat e\natﬂeﬂ&é&ﬂﬁgmésuﬁwxfm§ éﬂ(}&nﬂ@ﬁﬁnﬁf frbr Snfefatiohd] Patenthen Mat ed

t oget her are provi ded bel ow the_ tur surface. This is achi'eved by having

pi vot abl apRlisgtion WipiAcH5/838P0pA ytility, surface suchras witufedoplaying poface gan e turf and

i ' . 4 .15 b
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WO A- 95/ bedtiigs and several such rbysecahbe mewedi into positionfto greated turfeldapong a gap in

a pat hwa uch.as r track or, in fact, for recqnfiguragbly closing a
gap bet V\%\é‘ﬁmﬁn i °?%ﬂ%%§i%n%@°w&%m?v&ikﬁ°%%%é This is
because IsarfatePhis isachievéd By KRINUBDiCothble¥dginl Which Sanl Betaised P pidvitingV thin a 20
gap, an excessive anpunt of rubbing is caused between the edges of the tray
and t hos&uppert afiike furfand sgid dusing g growth phase apd loweredavhenithe trf trayrista ept abl e
anoung o Weﬁﬁht‘;%tﬁ& 2tween the activity surface and that of the
tray surface. re speciftically, excessive wear can |ead to dangerous gaps
in the activity surface appearing. Furthernore, the 'prior art turf tray

systens dihe types ofebirfytrays desctibedhy #0A-85/339R01 grene susableidor useeie is 25 no
apr ect 2t QRrgleabl) ciblih oG § o"BliAbE) W9 of of Wl Wh' £, N3P t0 De
reconﬁglirably closing a gap between any two fixed opposing edges of an activity

surface. This is because in order to move a movable tray into its final position within a

20  gap, an excessive amount of rubbing is caused between the edges of the tray and those
of the fixed activity surface which leads to an unacceptable amount of wear at the join
between the activity surface and that of the tray surface. More specifically, excessive
wear can lead to dangerous gaps in the activity surface appearing. Furthermore, the
prior art turf tray systems are not designed to be moved frequently and as such there is

25 no appreciation of the problems of maintaining a turf edge which has to be engaged
and disengaged from the edges of the activity surface quickly and repetitively without
substantial deterioration. '

GB 319 472 describes a system in which flat indoor or outdoor tracks and racing
surfaces or portions of same are converted to a banked or other type of track by means

30  of portable or removable sections or receptacles. The sections are arranged on top of
_the original track surface and a new track surface is constructed thereon using the
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and di sengaged fromthe edges of the activity surface quickly and
repetitively without substantial deterioration. GB 319 472 describes a
system i n\Y@bﬁﬂsM at indoor or -outdoor tracks and raci ngpCEGBOMRE® OF
portions of sane are convertied to a banked or oth&r type of track by neans
30 of portable or renovable sections or receptacles. The sections are
arranged oeectioms, which heayobé boltesll ort fixedktogatticr a6 €ormined coniphite hirAigentent 6fice i S
constructed thereon using the, 4 W0 _Q1/ 24894 PCT/ GB 03739 sections,

whi oh y 5% CERiTeddlesigh of fomy of %E@E%J?mwm Bﬁﬂsﬁfnbﬁr?boeww&mht of

any desi r edd d¢ abOsuiablel Rf Thefrequithi RpRcentdtt DflaVReto of il diBilal adfivilyeast

sem -permanent and is not suitable for the frequent replacenent of a
section ofsutfaee. b additien, thecresulting arrangemers ds notrableitdi bei romovedhand  replated ng

arranggne J» : [ d d replaced 5 rel atiyvel v i ckly,
and g Caneliveld Hudkh fokin8 TobSHRMGE oF W HFBigRR fo p B pedel 11 1)
surface i sictivibedurfateisdikege duinggd the lter, whidhGb uhdcceptailecpt abl e. US 4 281 831
describes a novable dirt tray w%"li ch can be used to convert a continuous

noptcat oS R81 B31 efuboy mavabie 6 iy S asm e voed orpons  sRRPHARs S0
that dog mofserasSiuch b shnifudt doBiadehSciPgid R RIS AEpIRASR Sufe> no!

i
racing. A pair of portable sections for a dog etrack are provided and
posi t i onedioFss| m@estiAsks aref combinerb withodeg metetiabks sothat dag lraces Moase be beldof t he

oxt ending SE MR Bl AR R RIRE A Bt nofolly spOER 1€ Kogncel o,
Each sect iracetrack afxe providedcarsd positishe) celative téi Fixedl i sectiondi dTCtheopadetiigl] € system
such that .15 when [f\%lui red, {he porézbl e sections can be automatically

al i gned andoYERTRL AL RS fectinrs 15 achisyed by nroviding sach sertian WWith phlggstsoneacet r ack.

The sect i QRerally @xieRling Chdly whith a&a&s,ﬁmigécﬂff\fipﬁg@&m{@yﬁ} eflates or

spans, and_ _any gaps between the sections a or covere y sand,
silt or otheh seekion can beconnestediodraveer plantivia aiwindh dndrcable system such thite t r ack

surfage. | 4 L\ urfacer ..s pot.suitable . for use in
rel at ﬁgn t%gh %Eﬁtgﬁah%lﬁb\gﬁ%?}g Qgcﬁiraﬁéa{::aélsﬁ%ﬂﬁmwgﬁ)éalé@ﬁarﬂ%%mﬂw&a‘ﬁl%g’[e\/veeh t he
sections ifixed sgetionedo fonmn & leentimions ratstracki tTheGReRdid ¢ oikdd by 94§ lof@ has the
di sadvant age , of fﬁitgg%ﬁ}ilgg)'re dily reconfigurable, and the novenent of the
sections 5‘395@50 unted plates er spaps. apd any gaps heswesgche sections are
’ filled or covered by sand, silt or other natural or man-made material which forms part
~ of the track surface.

20  The quality of the activity surface is not suitable for use in relation to turfed activity
surfaces or where a seamless join between the sections is required. Furthermore, as
with GB 319 472 this system has the disadvantage of not being readily reconfigurable,
and the movement of the sections across the horse racetrack may result in damage to

same, which is unsatisfactory.

25 GB-B-2 290 239 describes an element for use in constructing a utility or activity
surface, such as a football pitch. To solve the problem of wear and tear on such large
surface areas, coupled with exposure to the elements, a tray-shaped member element
is used to construct a utility surface. The element has at least one upstanding side wall
with a detachable or movable upper portion and a flexible lining diéposed within the

30 element. The side wall has an upper portion which is pivotable (foldable) between a

raised 'operative’ position and a lowered 'inoperative' position. The purpose of this is
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sanme, which is unsatisfactory. 25 GB-B-2 290 239 descri bes an el enent for
use in constructing a utility or activity surface, such as a football

pitch. '(9 ﬁﬂi‘éﬁ t he problem of wear and tear on such | gcgfR:BoGrbd73eace ar eas,
coupl ed W Xposure to the elenents, a tray-shaped nenber element 1is

used to construct a utility surface. The el ement has at |east one
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01/ 24894 PCT/ GB00/ 0373 to secure a retaining structure for the soil
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of theberayd dbe clsingi aqdpias thecedppeprofilevel pachi tlementioukll dédradd ray is in
storage or whe i,}e ia,S hei ng trﬁ&s’ported to gﬁrgecIr_oma storage area.
However }mmep‘e@xf pie dn Hus manasTg hakjuseet aRompresseq air SPYER fhEreale fap as the
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manner. The use of a conpressed air source to create a f cushi on

bet ween snémetis Ea}s?mm&anbwﬁichltmenummgemmdgﬁ?ma stoppgert  surf ace
: ; . : _ 10
pos0 oRORRGH it prfined decdene o8 157 e plfiin oty i A SRR 20

nmet hod ﬁmﬁ?ﬁmﬁcmmsewiﬁgmemﬁomimﬁe af orenenti oned features.
I nternational patent application WO A-96112533 refers to turfng systens for

2 G ow Temaonal pies guplisatpn o8 16554 i by bEREE reetE BRI he outer
peri phepyd @bschibés & bl whichoRis feuwhﬁ:]ee;atrblwmeawtd b igrowifp tpanar e

assenbled to create a playing surface, ge open _volunes are created

beneat h Tha@uise peniphsry efsthe fench exigndsbeyand thesupterpepiphasy obthesgrovingy t he fence

sectEon a:?s’k‘ﬂ ' ARFLR 9&1?:1 %Fgfe . ' . However,
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1 10 e Rk 0 At o S g e, RS 070

an activity surface formed using such turf units is not reconfigurable without damage

O

to the activity surface itself and is also unsuitable for closing-a gap in an activity -
20 surface. '

Accordingly, as mentioned before the existing turf tray moving systems are not
suitable for closing a fixed gap in an activity surface and so could not be used as part
of a reconfigurable racetrack crossing.

Therefore, it is desired to provide a practical solution to the racetrack crossing
25 problem and also to eliminate or at least substantially reduce the disadvantages of the

existing movable activity section systems via the present invention.

The present invention in one of its broadest aspects res_idc_es in the appreciation that
there is a viable alternative to the underpass solution. In particular, the present

inventors have appreciated that the solution is to use one or more movable turf trays to



suitable for closing a fixed gap in an activity surface and so could not be
used as part of a reconfigurable racetrack crossing. Therefore, it is
desired to _provide a practical solution to the racetrack pepeBhINE?3925

probl em a0 o el i minate or at |east substanti.ally reduce the.

di sadvant ages of the existing novable activity section systens via the
present | niegidotarily rgébﬁﬁgdréstﬁetcrbﬁ NforQfke| By BREhOHsed kfthél Bademe Rapects
resides in the apprecialion that here is’a viable alternative to the
under pass vehicles. dhis aptiompisifan cheaper than building senederpass:ent or s have appr eci at ed
that the solution is to use one or nore novable turf trays to g WO

01/ 24894 Pﬁg;ﬁggg | ' : : ‘i’l?e%# se by
the horses rat Her f&algﬁgfﬁéﬁrﬁgg%%%/gﬁeéﬁ%e\fgﬂé#%lgéslﬁép{hﬁgﬁ I's ggryplfgﬁ{gg%er t han
bui | di ng asn appdeatysfos clodibg e fixed gap incan dcyivity surface) thg apparatns caapdsing af t he
present_invention there is provided a paratys for. ¢l osi a fixed gap
in an asttin’%Pl%m gl?gtal‘?e&)pfﬁbé‘l‘rgﬁcﬁsw‘gb.ﬂ%rﬁag}ené‘%c %‘sﬂﬁ/%.&% FNY havi ng
an upper  siirf236 ndvriclns! fO£ gSian® thdBayintcthe Shp S6 affo Whdpeahié h&* feleadhblyace and
means for guiding the tray into the %ap SO as to wedge the tray rel easably
in the gapitathe gapeand,therebytoontovide ¢ leash sempasanlyr & shbsjantially leontimpous | | y
conti nuouswgﬁ&is | surface. The term "activity surface' is intended to
mean any surtfacé for an activity where the 10 uniformty of the surface

and hence its constant and consistent performance is inportant. Exanples
of such suTheteem ‘astivityfsorface)ds intended toameacatyr surface forsgpoactisity whete thand an

athletjcs track.with either an tifi.cial or natural. surface. Pref.erably
t he ac#‘fvi _.ﬁ"%i‘_r"?’a%é%o _ ﬁcge?dgﬁﬁ’ﬁf H&aﬁ‘.’m%% aflgr‘fﬂns‘ﬁ%f‘ﬁ\ﬁﬁ OEERSSan
el ongat e dinfiggtitah EXamplek iof istivh Sutfabé esed USNspdts Ard 8 GRRAUEISQ Port8pihhl eti cs
track. 15 Preferably, the apparatus_is arranged to reopen the gap by
di sengagi nand snathistieatrask with.gjtheranartificial px patural surfacequi di ng nmeans i s
arranged to guide the tray out of the gap away fromthe activity surface.
This i's prpletéal Shd Botfvip suifhceAloniied & Batliby. | ThEGertd Gaivay® mdafi0BRNC
relatively quickly such that the condition of the activity“surface, such as
a pat hwayeloogate diwectinnal getivitysutfa¢esucly aspitacédoyrse Boan athletips track hi s woul d
all ow the 20 apparatus to function.as a reconfigurable racetrack crossing.
{\’ﬂfeg"i‘% f:'tlﬁtélk yﬁi¥;thla'l§p££tﬁ§?{'£ndn§¥c?m t3Ped AR FhpRY dis&ithing IR Hovablk O T O

: tray from the gap and the guiding means is arranged to guide the tray out of the gap

away from the activity surface. This is preferable in that it allows the gap to be closed

or reopened relatively quickly such that the condition of the activity surface, such as a
pathway, can be changed relatively quickly. For 'example, this would allow the
20 apparatus to function as a reconfigurable racetrack crossing.

More particularly, the present invention has a particular application to turfed activity
surfaces. Accordingly, the movable tray preferably comprises a turfed upper surface.

Preferably in the apparatus according to the present invention, the turf of both the
activity surface and the movable tray is provided on a layer of topsoil having a
25 minimum depth of 150 mm, such that when tray is wedged in the gap, a continuous

layer of topsoil is formed having a minimum depth of 150 mm.

The upper surface of the movable tray is preferably arranged to have substantially the

same coefficient of deformation as that of the pathway such that when the tray is

.wedged in the gap, the resultant continuous pathway has a substantially uniform
;-



surfaces. Accordingly, the novable tray preferably conprises a turfed upper
surface. Preferably in the apparatus according to the present invention,
the turf_of b the activity surface and the novabl e gorysoess@é ovi ded on
a layer v&?.‘"’f‘g%) oi | having a 25 nininum depth of 150 nm such that when
tray is wedged in the gap, a continuous |ayer of topsoil is formed having

a m ni nugdeficiem off defofhation. TH edvapfge of Uhisds ahatl iftthe abivigbhifacé dy 1S
preferably arrra\tgﬁgd to have substantjally thg sanme coefficient of

def or mat F8H RVYOIIPEFS Sysh asEgt of hosses hopts,thep the,moyablg seelion ofegged in -

t he gap, ' the Rorbodutil iform 7 WO
01/ 24894%%}}{6@83%g%%%ﬁgg%g?fu?gﬁ%g?g%}&?g%r&ngt I on. eéflj"ih"lgelt a %itlr?tg%e of this

i s that efactijdhesaie iway asuthé ather jaseas of the activdtyt surfase syrrounsting it, Isuch as

t hat pof hor.ses of.s, ~then. t he nov e gecti of h athway .in the form
of 18 ¢ PRRESIR MR of MR mintalid e oS! o Be Beoab B S yRR RaRE) | Oraclly
t he sanemainitaifing nivasi@és sy b é@dployed. t he activity surface surrounding it. In
5 particular, this is of nbst Inportance at the edges of the novable tray

wher e ed mai nt ai ni ng neasyres. my be enployed., Th vable tray na
conpri segﬁeﬁ‘a‘é"é Lind SPRIPHY e base gpd P@% ?ﬁﬁé"”&&r&‘g s‘{eoﬁﬁﬁ’f }s/i ngy
subst ant k:&h#ﬁlsiféﬁ&bkﬁﬂﬁall%fe}ﬁcﬁﬂﬁorﬁ&% HﬂRﬁj’tpcpﬁéxﬁbﬁ’i‘ﬁmﬂfd% iaﬂﬁ@'m?élg & angle to

the vertica provi di nci;hthe upper portfions at an angle, it is possible
to m ni mheev - By nroviding thegipperpostionsatae angléedt isipagsible tp minimisedhss of the

racetfac t a | Y e Y. xim SSML applied:
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secur e | advintagénslyaximibesthe puesswre @appliedfat they/contaet surfades aftthe trag achat when

the gap is open, there.is |less of a_.horizgntal distance between {he ends

of t o o P RRTRUEAES S LBy 50T i ATORT f1vate vk S EBLEEhg wher o

the 15 Se@g%t@%ata&ﬂeﬁﬂ{@gagﬁ Qhdrb 3168 of B RofiRsiRAl distince BafveeaThd! Ot ect t he
edge fr

upper inclined mating from danage due to_ vehicles running off the
road i nt endshef theosleping edgee Thisaeant beypartigulardy asefubat o srossipgrighese ththe tray may

further i -edgi i ' L Rg, : i Ng

ot orp ol SRS Wb BE e ol fagf Uab prbietr B0 wpePuiBD, |
ext ends hmying édge2fom amagedue povehicles rodning) effthel eoaddhiosthe edgeseofsbere angl e to
the vertical as the upper portion of the side wall. The edging materi al

pr ovi deswﬁﬁfgﬂai"&?ﬁﬁ’ee"&ﬁ'?iﬂ- npor t ant ' |

The tray may further comprise an edging material and a soil filling, the edging

material and soil filling being arranged to provide a tray edge which extends beyond
20 the upper portion of the side walls at the same angle to the vertical as the upper

portion of the side wall. The edging material provides support for the all important

upper edge region. This is advantageous in increasing the length of time that the edge

can be maintained in optimum condition without requiring intensive maintenance.

Furthermore, as the edging material is very flexible, it does not alter the coefficient of
25  deformation of the pathway when the tray is coupled to the edges of the pathway.

Preferably, the movable tray comprises a plurality of movable trays for closing the gap
with at least one of the trays being arranged to exert a wedging action in the gap.

In other embodiments of the present invention, the edge profiles of the pathway at the

gap and of the movable tray comprise complimentary wedge shapes as viewed in a



upper edge region. This is advantageous in increasing the length of tinme
that the edge can be maintained in optimum condition w thout requiring

i ntensive g gance. Furthernore, as the edging materi aCT/GBONVENTIY
flexible, |t es not alter :the coefficient of 25.deformation of the

pat hway when the tray is coupl ed to the edges of the pathway. Preferably,
the novablverticalgr hmmntaéetana, ¢rl conaplimentayy coved Ivvezigt shapses fas viewredsinng t he gap
with at l%%ﬁ&rﬁﬁel lagx the trays being arranged to exert a wedging action in
the gap. | ¥bodi nents of the present invention, the edge profiles
of the pathway at the gap and of the novable tray corrpri se conplinmentary
wedge shafihs VMgm'gammh istimportaht WHo¥idigGPsboie HiaBR 8108 Bdvabletirf €l Of

hori zont al, ane, aﬂ‘i. (o]0 Ilrrent curved wedge shapes as viewed in a

hori zont af® 8? e\/@lj rfﬁ@?ﬁdlﬁmemaﬁﬂoln@ﬂ%foaﬂvecure

final it a@ﬁwﬁﬁ‘ﬁrﬁ?é’f’bbi)@sifé'?& Jnilﬁﬂls ghd‘hjgx%&sgﬂﬁce tgqge,ttlﬂé\;le{l%P &lfer@agv of this

fit cannot be underestimated. In or act to be
safe for &ndthe pathwey meerhtes bewellematoheds withbiitcanydystiveatile ighyss. Suely gapsd t he

h d h abl Such
Pl - ot Sabta by Bty alyestiR o FRE ol 26 bR pOfhred BB Srbsa. BHf altes
sur f ace, myoahseahemyto:amdtfm FastBérnicre, a5 itk &iﬁ@hciﬁirracefwlm%% f as the
g

contact surfaces will inevitably wear with time, the use of i ng
acti on adV4at m@eéﬁasféyeda@gmwgdvamagmwlmnwm ﬁletmatmgwﬂes to be

mai nt gghe é"ﬁﬁfnﬁa:ﬂ ey | t he wedge
furch'EJ tgoﬁgg}%ﬁ%ﬁggps t hat &Sg&?lhr%&%ﬁ%a 1&@{;%% f‘%’?’gﬁl"f °
provi si on thef wedge duithey tac tliosn aﬂylag:besthathmseomra% wead. dRethefnforbe theel d

together in a. ssure.join ther m ni m Si n weakness in the join.
The advanPiy& °f vgedggi qchigR ef‘?b?%@eé'@f’?ﬂ E%thfgﬁPé?eééF@d to

heavy i nppgdssure oif Hhedby Mdtimpdh f ection of
W y n%‘lﬁiys‘ﬁm% otm%ibget ec%‘gﬁfe to %horse

the pathway in the form of the as

it respondiadifithe é%!i’é‘b’ls}lff%%%bmﬁﬂgso heavy Empaudaemchaasetha ofmotshehmfsl vity

cdges ot ea 0D bectd of e deitin e Yofmiof i e AL AR PRI Crpl oy e

It is to kethehorseasdt Edpdriseﬁmtdxacﬁfyedg |sagewy abehebﬂxexcaresk GIthy aétivigal
wedgi ng wherethe 2‘%ég ﬁla&l ﬁg ig carried out in a vertical

directi on SHEE Far, this s, 9f mast gppartance at the edges of the |

posi tion. nfsvsme trw%we%agaﬁamamhg niedbirtSaPil erfifloyed.

It is to be appreciated that the wedging can be effected as vertical wedging where the

20 wedging movement is carried out in a vertical direction using the weight of the
movable tray to secure the tray in position. Also, the wedging can be carried out as
horizontal wedging where the wedging movement is carried out in a horizontal
direction. Horizontal wedging simplifies the movement of the tray in that the tray does
not need to be lifted and can be maintained in a constant horizontal plane.

25  The apparatus may further comprise a support platform for the movable tray, which
itself comprises a plurality of diagonal support members arranged in groups, each
group being arranged to focus the weight of a region of the tray to a single location.
This advantageously provides a set of points at which the whole weight of the tray can
be supported. This provides a particularly effective and balaxiced way of supporting

30 large trays on a movement system such as a set of wheels and guide rails or air
bearings when either of these is provided with the movable tray.
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hori zontal wedgi ng where the wedgi ng novenent is carried out in a
hori zontal direction. Horizontal wedging sinplifies the novenent of the

tray in W?)a(ﬁnu}? tray does not need to be lifted and caoarisosesrss ai ned in
a constant horirzontal plane. 25 The apparatus may further conprise a

support platformfor the novable tray, which itself conprises a plurality
‘of di agoReefersblyptiret gnidetreils are ranveddo i facititate!fife nR@eMentg6Othe fuppsr® ar r anged .

to focus wei ght of a region.of the tray t single location. This
advant agg%ﬁgm oA Lo angg)[ut(gf lﬁ%igmshféreym?zr%bl&h@t*ml% SFReMHE of t he

tray canmovebieuesiatically ahHithe RoPthéelR Systerh dbinbRsts Mdctictdrive Gidins, fid bal anced
way of supporting 30 large trays on a novenent system such as a set of

wheel s aFiPIQss beiag pyise sogfroliad, such that thegretepfemovsment andypositioning ofther ovi ded

with ghe I . 9 103739 . Preferabl t he gui de
rails ar ﬁ%%éﬁ“%%&‘?%&?ﬁﬁg aérﬁ'gé%@ﬁ% ?‘f?@’e%fyﬁgﬂ Pfegﬁ'%i{‘l' orm and _
tray i nt urthetdcamprises$ a digitabeumtrolér for euntrolinglthy movéirentodthe phitfoiighd S novabl e
aut onat i éal I nd .t he npvenent. system conprises electric_ drive notors, the

mot ors bBEhGIeseecthf driye imefoss, uematiteand; variable eonpoleof the ray
posi ti ongfgirédfeadd 6F uze Bﬁ@&ﬁa‘?ﬁé@tﬁ@félaﬁ%l!% %v@ﬁgntg?(gfln{eg Ilt& Egoﬁfgoﬁﬁ gtely. The

movenent system preferably further conprises a cont er for
control | Fiegsingforewamplent of the platformand tray via the electric drive
notors. This automatic and variable control of the tray 'ensures ease of

” . red ¢
Cr 058 ng P, WaPriolbts Siten] BShpHiRtOHERS o TISEE ot IoWBRRE 0" T
for rai splatformend trapr Thiy dllosvs adjuatrientsioathel ldteralyalightiet ofl thoway eglbeist nents to
the lateral, alignpent of. the {ray to, be de pefore final positioning.
More speltafif @8&1"?@@ '“Pﬁ’@gn'&{?é%f@cﬁéﬁgy’g§deﬁﬂ@§§’lfhéy ,g‘ilhf’; i sI ’
central | theqapdiets defitrAllFgiiided (6 dhsur thafihR SaplatREdh thi'Ray &rdthéédbel B €dges of

the pathway at the gap are equal. Because of this, the platformcan then be

| over ed 15 RegveRY, a5 <he gep.peiaapalvBesause of this thaiplatform eam them be lavereh of
d9489 fdig; i L |t
V19480, KM R nd 0B P M e oMb 11 20

wear ces. e ral sl ng and
| ower i ngedgearef the ppthway willsmot resulthindan entdessivec amaum rof weeat ibexyveen the espect i ve’

ver-centr IV r h over-centr Y rm bein nn
ove ce%oﬁacgs%tegrrs, each over-centre pivot a bei ng connected to a

The raising and lowering means comprise a set of hydraulic ictuators acting on
respective over-centre pivot arms, each over-centre pivot arm being connected to a
20  wheel of the set of wheels. Advantageously, the raising and lowering means comprises
a manual override means including a hand pump to enabling the raising and lowering

to be effected manually, which is especially useful in emergency situations.

The guiding means may be arranged to move the tray such that edges of the tray move -

into engagement with edges of the pathway at the gap at an angle to the plane in which
25  at least the upper portions of the edges of the pathway at the gap are provided. This

advantageously minimises the degree of contact between the edges thereby

minimising the amount of wear between the contact surfaces.

All of the above can be prow)ided on a railed system such that the movement of the tray
is readily controllable. The use of a railed system means that extremely heavy and
30 large trays can be used in the system without difficulty, and there are obvious
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20 wheel of the set of wheels. Advantageously, the raising and | owering
means conprises a nmanual override neans including a hand punp to enabling
the raisi Rgogipsigdonering to be effected manually, which PCT/CBEASTAI | y
useful in energency situati-ohs. The guidi ng neans“rmay be arranged to nove
the tray such that edges of the tray nove into engagement w th edges of
t'he pat hweddvantageseingbging, eblgrio smejreovery hepw jdads avithncomsuromateo@set Tiapaist t he

upper porty . t t t . ded. This
advant ageoﬁggﬁ/m %@%ﬁg&é??@g@%gﬁ@é%&%@@cqnrgl&daﬁgvneﬁeﬁggép%iggs. er eby
mbni m Si nga:)ddhbnarthignza)obfmin_gl)a?yeadvdn@emm ammam«fmh ahs verichl al]fcldt Ee
above can Dbe, proyi ded on rail ed, syst.em such that {he nov t the tray
is readil yh‘ﬁ?ﬁfl moxgspent °$ﬂ’§-tf?§é° be cayrie PP‘é'BPaQWBY Eﬁﬂlﬁéﬁﬁga g{@ﬂe‘é"if’feml y
heavy and . ' t g\gxgi, Ulardild fidifed!! t Yy, and
there are %%&Pgi&ﬁl%g%%ﬁ/ﬁgﬁggz P q7_GBOO 0‘3”%% tﬁa vastn?lgges |dfn{l 'oug#]ng abl e
to nove veimpninaitedy whealéd systemnsc partionlady @s ahes @bilify &y sontvadi effectively tbeisands of
tons in wej.ght. can.he ve n rai vegent appapatus., | addi fion,
thi's wny. cHeHoR A4 2Rolfbeat of A MRt deresfE BT HR Ve e dPed g

hori zont al caffied tRétbased. Usidg &I Aiiledl OsyRnt alindiffles0 dhich Rliffichlvied.y ARathet Y, Wi th
a high leve] of 5 control. Such results are not so easily obtainabl e where

the trays yivantagg of wsing Fgled (sgem, grisee ahenthe monempns EMm dhvingdbe arly as
the abig | { MadkGinf AN B i Gfthintiahies! Bowitlb iR ) Tbe ARHHIR (S W Piaftfmp Wheel ed
Nt 0 é 1oa ie ing a

system decr eases as the weig car I NCT eases:
rai |l ed sysdllowing amithextveliclesuth ab o tractar or tledikeAo tivhthe platfdva pubgfthegapisi ng a

2010, 1 S TR e e PORKBE 4% 5. PRI P28 I AR I pl 1 or

al | owi ng a;susiﬁmracuaai_ngly%s dGbsutSinferhdr@écy Sititiohd \Whdré 1§ thévehiéit §ysRnp! at f orm
out of the gz%_p_ or, it the pl atforml.s to _be positioned in the gziﬁ), t he

pl at f or m ciAs fajleds the platferm can be moyed with minimwm effort yo either gpencern plase they

energ YV St ' ere the novenent system has failed, the platform
can bgﬁcrmv%g#ﬁérﬁm nfimum effort to either open or close the 15 gap in the
pat hway. According to anot her aspect of the present invention, there is
provi ded aAenerding toanothdraspeny ofl thie presknt) inventiong theee isi provided amhethal of he

oL O B RL B e IPAERE oS SR b RS

tray having an upper surface with the same characteristics as the activity surface and

guiding the tray into the gap 5o as to wedge the same releasably in the gap to close the
20 same. | ' ' o

The present invention also extends to a reconfigurable racetrack crossing
incorporating an apparatus as described above and to a method of closing a
reconfigurable racetrack crossing comprising a method described above.

According to another aspect of the present invention there is provided a method of
25  reconfigurably joining a first section of an activity surface provided in a movable tray
to a second section of the activity surface, the method comprising providing
complimentary overlapping edges which are inclined to the vertical on both of the
sections of the activity surface, moving the movable tray with the first section into a
position adjacent the second section and abutting the first section into contact with the
30 second section along the inclined edge to reconfigurably join the two sections
_together.
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guiding the tray into the gap so as to wedge the sanme releasably in the gap
to close the 20 sane. The present invention also extends to a

reconfi gg‘;(?ﬁllﬁsg,‘acet rack crossing incorporating an appaceicasreadsdescri bed
above an 0 a nethod of closing a reconfigurable racetrack crossing
conprising a nethod descri bed above. According to another aspect of the
present The enovision tofeoverlappiny edged estovideseh sadplef relidfle rj6ia odtwesar gl y j 0i ni ng -
a first section.of an actiyvit urface provided in a noyable tray to a
second s%ec?ﬁ‘l”bsn"r‘hb‘f;ﬂPW%%%‘?P%"@WFPE&’E?”H%"S thei¢pHINE; ng provi di ng
conplinmentary overl appi ng edges which are inclined to the vertical on both.

of the Aesiriiagto afotliddaspRes of\thd pregest indifion HRYed BProvideddr¥sdrigulabRY W th the
first sectjon into a position adjacent the second section and abutting the

first seRMVEH SHHE eamnrising plurlith of sestienss gfirstsens: ofothe seetiogs bringi ncl i ned

edge g o i E&% el o) r. 01/ 24894

PCT/ GB 1‘8%@%395&# e p%llgw g:&(l)ért]% B%\@lg?‘?g%pﬂ \ﬂ%a geglgwgt?l&vsleé%nsd\/@es JtJrrpl e

rel i abl ethg cdentidmst toe formt bt leastieat portion ‘ofiitheh activdtyc aurfase,t the firsplsbatioh of wear at
joins between.the sectians. ,According to_.another aspect of the present

i nvent i ofP RIS %o‘ffﬂﬁ%‘ﬁ%_ﬂd§ ‘P’@E’gfﬁ nelinedip the Ve PP‘;CQ‘BPLPBWQWH sing a
pl uralitwitRfa oreebponding ellgh iof the Sendfectibit sBEK tHab MR ARL S&tioR chh ®¥i ded in a
nmovabl e tray that can be noved into engagenment with a secon(f one of the
sect i onsloinsd e beanparently seamless avithi theisegond seetionet i vity surface, the first
section conprising an overl apping edge which is inclined to the vertical
and P NMPIhd "R F W wé'?‘-ggsasiﬁg AR dl dgemef l.on, such
that the first segll n can IX | Ol ngiaptgggbe_ aﬁgjpee‘ll %P?ﬁﬁ@gg“nﬁ"sﬁé&'m th the
second scomplipmentaty edgee Therabove prowidep pirelidbles prepduye jubstrietwieatthenwoof t he
edges overlaps,the ot.her, ¢ | i mentary e . The, above provides a reliable
pressur eS%]:tbcf t N{%‘? Rﬂéﬁ‘ﬁﬂl}é “(c}% ong é%cf'f’ﬁﬁss‘i‘ g‘%ﬁ?’@y M&F@&%FW@%% one
sect i on rasetfack Wiith ar piy a8d Guirbendiigd) Girf, S piti Wall Iafid ahe A€ atayasdgeVdrth @ pit and
surrounding turf, a pit wall and the turf tray edge are preferably both

angl ed cRreferably bethoangledottn22.5% (fhpuah ether angles ¢am alsq bp ggiliped dotthe 15
ver t4igcal r : ' | Thi a cl earance
gap Bt wishical iihal B8 lof foie ¥ ViRiaf i/ G il blS0h bieardle b b iiin P ©, 2
cr eat ed the tusf ofthe turf fray angl thérsurtounding turf to be created by simply lifting the turf
tray irrespective of the size of the engagement surface. The advantage of this is that

there is next to no rubbing between the engagement surfaces thereby preserving the -
integrity of the turf edges of both the racetrack and the turf tray. Furthermore, the

20 angular jointing is such that it advantageously enables a reliable pressure joint to be
formed between the two engaging surfaces.

The present invention further extends to a reconfigurable movable tray apparatus
comprising a plurality of movable trays each providing a part of an activity surface
and a set of guide rails wherein the trays are provided with engaging wheels which

25  enable the trays to be movable on the guide rails to a desired coupling position and be
securely located at the coupling position by transferring the weight of the tray from the
guide wheels to fixed support means of the tray.

This tray system also is preferably operable in the opposite sense namely, that from
the secure coupling position, the weight of the tray can be transferred to the wheels
30 and the tray can then be moved on the rails via the wheels to the original start position.
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tray irrespective of the size of the engagenent surface. The advantage of
this is that there is next to no rubbing between the engagenent surfaces
t her eby pr&,@%?,ﬂsg‘g the integrity of the turf edges of bopbridBecezset rack
and the tur ray. Furthernste, the 20 angular j@mnting is such that it
advant ageously enables a reliable pressure joint to be fornmed between the
two engagi Here; thefteayaan bd parked esteefidre atthe desired couplingposidiwih.ends to a -

reconfi gurabl e novabl e tray apparatus conprising a plurality of novable

trays eachppkovi di rt.,of ap activity.surfac d set. of,.qui de
rails wher 5% a%‘%@“@é@%@‘&“&%\? Eﬁ%@%ﬁ%&ﬁ@@@“ﬁ#@% Senabl e
the trays udescribedioStedplechase fabing dtivelfes’ Rirbds fafing HOHId" £daceRUER 309 apdSi tion
and be secgurely Iocaéed at the coupling position by transferring the

wei ght of IY¥RPIPE £5nces 314 (e argsiddR ofyrtjust aRerreace jurap 3o are subine t he

tray. Tgis y ﬁ%s%l | S & | e. k0t §ih&s SENSE
namnel y,glt hg%a[‘?r‘gﬁqﬁs% e se@ﬁ%ﬂee %%%%B%%sogfﬁ)r%? l?ﬂ%lﬂ%\e#%ﬁﬁgg?'].n,s'tray can
be transf eSimilartyy thdg@oaihmelths dfOfoatbdll tgitches ag alson stifjested @o hewey waar.t he
rails via the wheels to the.original starg .position. 2 WO 01/24894
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coupl i ng ppgtK 'ispaapraﬂhﬁrlﬁdc&%eﬁ?%l{e@ W Feghow dhe RBE! HEWeROBY Gl3k Wrt h
racetracks 304 and turfed stadia is _ described. Steeplechase Tacing

i nvol ves h&maevable,trt sectipas gmployingc ther present duveation, thesepprohiemsncars b812. The
areas 30 gf, E&ﬁé just after each junp 312 are subjected to 5 heavy wear
because of { Re répeat ed i npact of horses landing after their junps.
Sinmlarly, the goal nouths of football pitches are al so subjected to heavy
wear . Mai Maxe parigulatipsthe present infertionfalset exténds 36 aereplacedblel seotion of lag r est  of

the racetragk.304 or itch.is a problem because_it takes tinme to regrow
the turf. ?ﬁh‘%%%’“*%ﬁ“y tﬁ%é“&’f’ns‘?"é‘fgmd@m"&r? recopfigysalle dpos H8Y @R present
i nventi on, béifig aftaiped?b disengagP theactitly QMPIcE AHE be Mved Ry tierdfdrh Yo bENE

present invention also extends to a replaceable section of an activity
surface, tFelased by gnother segtion of theestivity surface providedranothe movabls way. dny and

Cher of Fom Lo ey 3o dhB0d BEnlcl ok b ke CRRaRRY st U o Foce

provided on the novable tray. In 15 this way, as a section becomes worn it
can be repAllaftheaboye tandieyprevidéd on a railed system such that the movement of the tray

is readily controllable. The advantages of using a railed system have been discussed

previously.

According to another aspect of the present invention there is provided a reconfigurable
20  tray moving apparatus for constructing part of a reconfigurable activity surface, the

apparatus comprising a set of guide rails and at least one tray providing part of the

activity surface, which is movable on the rails, the apparatus further comprising means

for moving the at least one tray laterally with respect to the direction of travel of the

tray on the rails in order to effect alignment of the tray with an edge of the activity
25  surface.

Such alignment becomes more and more important as the size of the tray increases.

Also such alignment minimises the amount of wear on the edges of the tray and sides.

Preferred embodiments of the present invention will now be described by way of

example with reference to the accompanying drawings. In the drawings:
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Al'l of the above can be provided on a railed system such that the novenent
of the tray is readily controllable. The advantages of using a railed
system hguspipa@q di scussed previously. According to anptiveBosspasct of

the' present invention there is provided a reconfigurable 20 tray noving
apparatus_for constructing part of a reconfigurable activity surface, the
‘appar at ud1g4send s gisphpmeti planoriew of @dunf slay snaving syistereinsa nameace (apenpr ovi di ng -

part of tfee A&k Hoyaﬁxlé{é 0°$&’m‘¥m|°§g‘° ﬁnglé‘ﬁ on the rails, the apparatus

further cConprial NG NEaNS 2% one tray Iaterally with
respect to the dlrectlon of travel of the tray on the rails in order to

ef fect alFigme@isa schemhtic plamyiew dfttheturfitchyeamoding bystens bf Fighte 1 &% @be f ace.  Such
allgnnen leseeg\? a%m)re and -nore inportant as the size of the tray

I ncrease W%uch al i gnnent mnimses the anount of wear on the edges
of the tray and sides. Preferred enbodinents of the present invention wll

now b8& d&iure Beid daschm;tmérosseseeﬂmwvi&iwtbf h Qb&aicaNheough AAcorakg@ePRnyi ng
wi ngs: 13 WD 01/ 24894 PCT/ @G00/03739 Figure 1 is a

dr awi ngs I n tg‘ep
schenat i &0 @ g}Fatgpntqj,aplttwaély nmovi ng systemin a non-race (open) node
accordi ng to a first enbodi nent of the present invention Fi gure 21is a

Schemal | FightdUhisl hérltictoRShs kiifibndl vibly SR eBlorP BN cuff Y P Fiuld? 2 T ACE
eW

(closed) npde; 5 Figure 3 is a schematic cross-sectional a section
t hr ough Mwngtlgqﬁf@ngemgmgﬁﬁhﬁgaxmwlggmmgcmtem apit wall; Figure 4
Is a schematic cross- sectlonal VI ew of a section through the turf tray of

Figure FighRoM 3G SdiSvidW | ng
contents; ' gure b5a |sl B e Vi W Q&%&pﬁ“é?%ggﬁgy ?/‘%ﬂﬁwbel at f orm of
Fi guii@ | n@hmanghﬁimm&hanmserwlaml ih itfetplaxfprme c hani sms errpl oyed in the
platform Figure 5b is a plan underside view of the noving pI at f orm of

Figure 5 0, | if.t i ng .and I di ng.. | npl oyed in
t he pl at ?&rﬁﬁ M%L#IQ? C&EF%&CQQ 8‘?’3&1’ @PF%RE%VP&%% E%Qlf ﬁ?eay and
movi ng. pmvﬁg;nﬁmg_afdgndmgﬁmmmmn@u yed Rfthépldifepm ng the nmoving, lifting
and gui di ng nechani snms enployed in 15 the platform

Figure 5c¢ is a cross-sectional view of the turf tray and moving platform of Figure 5a
taken at line AA showing the moving, lifting and guiding mechanisms employed in
15  the platform;

Figure 5d is a cross-sectional view of the turf tray and moving platform of Figure 5a
taken at line BB showing the structure of the platform’s support legs and diagonal

braces;

Figure 6a is an enlarged partial view of Figure 5a showing a hydraulic pivoting
20  mechanism of the platform in a raised condition;

Figure 6b is an enlarged partial view of Figure 52 showing the hydraulic pivoting
mechanism of the platform in a lowered condition;

Figure 6c¢ is a cross-sectional view of the moving platform and turf tray of Figure 2
taken at Line CC showing the turf tray in a lowered condition mating with the
25 racetrack edges;

14



Figure Sd is-a cross-sectional view of the turf tray and noving platform of
Figure 5a taken at line BB showing the structure of the platforms support
| egs and ‘gbig)gﬂ%% braces; Figure 6a is an enl arged part ipgr/ooesd Figure
5a show n ydraulic pivoting 20 nechanism of sthe platformin a raised
condition; Figure 6b is an enlarged partial view of Figure Sa show ng the
hydraul i ¢Figui0éd Bl ciobe-SRfAbsdNviw bh thethavihg PltfotmPand AWETHRE STHIgrk 20N,

Figure 6¢c is a cross-sectional view of the noving platformand turf tray of
Figure 2 takemah Lipe GG,shawing theitir§ ayeint @ meised gonditiom senavatede fropoihei t i on
mating W iR fkl& eqoes: F @Cetrack edges; 14 WO 01/24894 PCT/ GBOO 03739 Figure
6d is a cross-sectional view of the noving platformand turf tray of Figure
2 taken at Line CC showing .the turf tray in a raised condition separated
fromthe Figieefriackschemetic plangdew of a turfi tray eonibg systénalin ahcpenfmedet urf tray

noVi ng. Sy m.L.n._an_ope cording. to a second enbodi nent of the
present i %%c%@wgﬁaﬁcwgn"%ﬁzgerg °2@}?&$ﬁ%°f":m¥?‘8§§‘: sectional view of a
section through the turf tray and the racetrack edge of Figure 7 show ng
tﬂe corr]PI Figard 8.iy/a pehemiatie srosd-sdctiondl lvte{w of (ﬁjiyeoaiaﬂ thro6gh the ¢ Itz@.g lanédge when
the turf tra Vi ng.8yst is.in _a closed position; Figure iIs a

schemat i CWF'%WM&/%B?%H’%%P“@W%‘PC Rerppicgeatasy profiles of thedpdl traygad they o _
accor di ng pdcetr ' [ag i oXe T7 1 <Va) s ' son: Figure 10 is a
schematic pl aﬂc%%agqulgf t he tur*n{ta&ggb?r%t%ﬁgﬁggl?%%g%hgﬁgure 9ina closed
nmode; Figure 11 a is _schematic plan views of a racetrack showi ng a

racet r ack Fig @ iradschamatig planotiewefra tif tay mening system tinah qpsnonedet ed with
the 1 QHCe accRuifl G4 i khdaiidly Sfuné kG IRAGHBEI C Pl an vievs of the turf
tray nmoving system according %o a FPourth enbodi nent of t he pr esent

I nvention in open and cl osed nodes respectively; and Figure 12a is a
schemat i ¢ Figuse: 1Q iieaschematic tplarf viewanf the warfi gray ysowing system of Figure 94dnfa ft h
enbodi rrentclog;dltngge.present i nvention which is used for worn turf replacenent
on a ’

-$

Figure 11a is schematic plan views of a racetrack showing a racetrack fence and an
area of wear of the racetrack turf associated with the fence;

15 Figures 11b and 1llc are schematic plan views of the turf tray moving system -
according to a fourth embodiment of the present invention in open and closed modes

respectively; and

Figure 12a is a schematic plan views of a turf tray moving system according to a fifth
embodiment of the present invention which is used for worn turf replacement on a
20  sports pitch;

Figure 12b is a schematic plan views of a turf tray moving system according to a sixth
embodiment of the present invention which is an alternative to the fifth embodiment
that is used for worn turf replacement on a sports pitch;

Figures 13a and 13b are perspective views of a moveable tray system for a racetrack
25 crossing according to a seventh embodiment of the present invention in open and

closed configurations;
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20 sports pitch; Figure 12b is a schematic plan views of a turf tray noving
system according to a sixth enbodi nent of the present invention which is
an alter Bf’/ﬁ8540 the fifth enbodi ment that is used fopcHrigebITss

repl acenent on a sports pitch; Figures 13a and 13b are perspective views of
a noveable tray systemfor a racetrack 25 crossing according to a seventh
‘enbodi merpigres 14iand’ 1@ &R crbsiveRbiidralviews 6P£ ea 6f 186 estegatkidrébsingt i ons; 15-
WD 01/ 24894 PCT/ GB00/ 03739 _Figures l4a and 14bh are_ cross-sectional views
of a ranmPiAigueskiamnd 13 showing & ramn efihe erossing inilopuered andrised gositignsshowi ng a
ranp of thg.civdsiafg i n | owered and raised positions respectively; and

Fi gure 15a and 15b are cross-sectional views of the pit walls of the
racetrack crossing 5 of Figures 13a and 13b show ng respectively a folding
guar d i n Figuraildeand b3 are gress-sectional [vinwspi ghaspitiwalls of the wmeesarksaessinBon wi t h

the tyrf ' | . ' laur . and. -3 tray

novi ng’ sstq’ngn %1%&1?1&1’52‘%&%#0%%?6%%& ggﬁh@gé?%rdég Za%slg%vggrl]{l%%econpri ses
a nmovabl efolding guardin alldwered pbsition with dregerf tlap irbplaceyovabl e, substantially at
right angles to an edge.14 of a racetrack 16, between two 10 | ocati ons each

repr esent a different rac ack de. Ln a _non; e. (open),.nbde, the
turf tra ningnoy t?h%‘feslloﬁ#’m (Ig?odlﬂgéyitﬁnﬁo;&csap%%%ﬁ"" BAPE rom a gap

20 i n t hepftthé pRddent! iavaitiod CompBises! 4 nibvablE urf ¢lap I20WhieRd€ arrhrdped ttellbk tray 12
at the second | ocatign 22 (Figure I s adjoined tQ edges 23 of the

2),
r acet r acknavablgssubstzgtipliat Bghe agelss _i‘l)zl%ﬁég“_a%]@fﬂﬁfgwk M,ﬁaegwqenéwgap 20. In
this ﬁnbggéﬂﬁﬂégacgm%ﬁén % g%ﬂ’eile%t fa%eﬂcﬁﬂﬁ%%&l— ol fer m 15 (see

Figures 5a to and 1's novabl e between e’first and second
| ocat i onsturf8ray 22, aty finstylocation 8 @Rigureil),ds Spacediapartifront a gap0 inghe fgfedy st em 10

s provided within an excavated pi 6. whi,gh, partial,l Qv a portion.
of the rafmgé' aﬁ°ﬁ2° 8§F§in‘fﬂg’c}#’e %ﬁfetrqya@&t&? C%lé‘a‘ﬂﬁﬁ%tﬁlgﬁgd by a
runni ng r3j is adfdined Iheigeas® obihe ritRtridk 1230hitIs ddfieehd %ﬁ 20i dndl agcordiyigly Of
conpacted_stone 20 which provides_ a horizontal surface on which to provide

the gui defillsthe gap2). Infis egthodamentthe tirbiayal2dis pravidsd oad wheeled platiomReeper s 30
whi chygext GROFRGILSE hsa MR t86d) Ql?_d ésﬁg'ﬁ%ﬁé ;?_Etéﬂbﬁ R fikst RRd Iskddnlis Of

extension are not shown 1 n Figures
locations 18, 22by\_way of guide rails 24.

The turf tray moving system 10 is provided within an excavated pit 26 which partiaily
overlaps a portion of the racetrack 12 (the edge 14 of the racetrack 12 being defined
by a running rail 28). The base of the pit 26 is levelled with a layer of compacted stone

20  which provides a horizontal surface on which to provide the guide rails 24. The guide
rails 24 are supported on steel sleepers 30 which extend across the width of the
excavated pit 26 (the limits of extension are not shown in Figures 1 and 2). The
excavated pit 26 is positioned within a larger area of excavation 32 which enables
specific characteristics to be imparted to the pit walls 34. The pit wall construction is

25  described in detail later with reference to Figure 3. The region 36 between the limit of
excavation 38 and the pit walls 34 are filled and provide a continuous substantially
uniform turfed racing surface on the racetrack 16 up to the pit walls 34.

The turf tray 12 is moved by an electric drive mechanism which poweré the wheels of
the platform. The speed and timing of movement is controlled by a controller 40
30  which is provided at one end of the turf tray 12 and platform. When the platform is at
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excavated pit 26 is positioned wwthin a |larger area of excavation 32 which
enabl es specific characteristics to be inparted to the pit walls 34. The
pit wall cepgbhidgdsd on is 25 described in detail later w thecEépomemns to
Figure 3. The region 36 between the linit of exgavation 38 and the pit
walls 34 are filled and provide a continuous substantially wuniformturfed
raci ng sur fapgeobthet fiest randesecandk lddations 18, RRethei ¢ontrallérs4( 4nsufee thaurthe t ray 12

i s nmoved by ctric drive chani s p S e Wheels of  the

pl at f orm 'Ilﬁg%sngéengd; ar%cf Flshvely WM&%%WFF gﬁ%ﬁ?l & s apdcsseend)| | er 40
30 whi ch i dogations dsﬁzz,ttherspeearwr @bvénient tid) festet.r MYorder fR thedbatinbaeao Wen the
platformi 6 WO 01 24894 PCTI GBOO' 03739 one of the first and second

| ocat i ons °“?‘2’}‘e‘l WReSPEEShER of § EW deyndhe movementq thepiatformds provided ivithes 2
rel atively sb@migPRascor 420 gt‘weﬁﬁ 555‘58%“ é@mﬁéﬁ& ofl c!eg‘f%&x ons 18,

22, the speed of rmverrent I'S as1 contro
know when tthe $isgcand second Iobations di’n 22 hEhesensored detedte whien tlieoplatforn h&@w ded

wth a5 pr t 2.. Two. nmar ker. 4ar i ded at _predeterm ned
G st ancas. FPATRY bttt i8tand firodde oA Rostiter A0St o Plsgiprm # e prabraaing
det ects whedisthie fidnd tHeirst dtd8corid9a&atiod 18, @m%s%g@'iﬁ’e ) (e 'ﬁ'ne first

controller 40 that the platformis a predeterm ned- di stance from
or second IT6uses the spged szthemovsmest%wﬁgelpqsk@nmmfrtm tugh trayOl 2cdtttheeend r educes

the spomd off iy BRNSHG0lsed B b ARRELOMD BObi S0l Wyl 12 at L he

end 10 of |tstra or 1ncrea itial
sl ow rmvenﬂngmaingtdrfetstﬂwgl nning of its travel . The el ectric power required
to control the novenent of the platformand turf tray 12 is provided by a

bi I ' 4 V AC t I t . T t '
orovi ded | TP R e e sl S e e SoR L and Ger e B ot o
15 via powds peavidestsby aqhomwmgle-pmmwv AIC s@w génbmtoegﬁ&rgﬂway TR 1 0US

ot her power sources, fgé exanpl e a_sij n ase 110V AC power supply, a
t hr ee- phas ESHIBIYT KPro m@as’mayate%pttﬁ E??M@Wﬂ@dmﬁbrpm

t hr ee- glgas DC
power supp%ﬁﬂﬁzﬁﬁyﬁ\(ﬂt g and a éurrounc?pﬁ e‘f“ﬁfaﬁ uggﬂ%aéw
conpl enent #Pyrees: ferexnampie edggls—phaﬁ)lmw pntgﬂsupplyg gothreeiphesk HitOVaACangl e of

et ween 1 nEoet PO Bioe St ZudY E et eneColedt 1Y AL pover

supply, a 110V DC power suppiy or a 240V DC power supply.

The turf tray 12 and a surrounding pit wall 34 have complementary engagement edges.
20 These edges are provided at an angle of 22.5° to the vertical and enable a reliable
pressure join to be formed between the turf of the racetrack 16 and that of the turf tray
12. Whilst other angles could be used to also provide a reliable join, the angle of 22.5°
is presently preferred. In this embodiment, the separation and engagement of these
complementary surfaces is carried out by vertical raising and lowering of the turf tray
25 12. In order to prevent rubbing of the edges of the turf tray 12 and the pit walls 34,
which could damage the uniformity of the turf edges, the turf tray 12 is always raised
prior to movement between the first and second locations 18, 22. Typically, the tray
12 is raised by about 50 mm. The mechanism used for movement of the tray 12 both
vertically and horizontally, is described in greater detail later with reference to F igures
30 Sato 5d and 6ato 6d.
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12. Wil st other angles could be used to also provide a reliable join, the
angle of 22.5 is presently preferred. In this enbodi nent, the separation
and engqgﬁgﬁﬂéagf these conplenentary surfaces is carrgcafcsidiosBy vertica
raising ring of the turf tray 25 12. In order to prevent rubbing of
the edges of the turf tray 12 and the pit walls 34, which could damage the

“uni f or m The sybteini® dlseihcladeedigning Gvetigd blodiisA6 fér?aligﬁmgkl’{@tﬁﬂ‘tfa?llagﬂd prior to -
novenent between the first_ and second | ocations 18, éﬁl cally, the tray

12 is r&W%ﬁ?@@cﬁﬁn%@mﬁM%@g@mﬁ@ andghet he tray 12

it ¢ orareck el A an B RO ne UimUERCHEAR M % FERGIGN 3 0,"

PCTI GBOCdt@@'e:?rgleacﬁb@emy‘k& effthé platfoso andhthe ndxeswad!gegﬂoakgt&/mqigﬂudiﬂeddks 46 for

P e B B S

al i gnrrersach Of ¢herlending il tisiipeerds RIS Badls gHBaick | RRHths thaffeL MRdS 2 | eadi ng
end 48 of the platformand the ot her wedge bl ock 46 is positioned to 5

engage avhieh engage the,sidexoof %équlgabmwé @ gltes the; laterel; alignmentof the t abl e

gui danc ' %éh?#] r ach

gui dancg’%r{n ﬁglgc utter \Xﬁeef}}sﬁéwm c ggbg e‘)ﬂ’]gqglg%ﬂg Oﬂﬁh%gmdgvedge bl ocks
46 to aIrIaﬂsBﬂ hie Wheels off the Iplatform ate sli‘ghﬂjwversﬁeﬂtxﬁmdﬂuvhﬂrmspmsmrme I n order
for he tf mtgeg)?-1 3ﬁvable laterally on the guide rails 30, the wheels

of t tly -oversized in width with respect to the 10
wi dt h of the guide rails 30. Referring nowto Figure 3, the construction of

the pit Referring hbw 1o Figired; ke tdigludtion of tlenpie vatle BAiis nowliesdiived if the pit
26 is levelled wth the | ayer of conpacted stone 52 and this extends

parti al |wtﬁt49tatﬂh8h? bege s thaspib 26 dslevelied avith; the layen ofsompacted pene $2 ¢ of
ti t al
oo 2t 8 eRol{ RirudiPind) ueBhibn 36 bEe e GHERHIPSS S Y Bl 2000 2
er ect ed dxsavation 38 sb thatcth@pnm@ﬂl 34oéani heseréntedgdrt ﬂmjhoﬁmntahhasapspsfaceend 56 which
2 t f 26. Th tical
5 e 30 b i e, 5P B Yl S 6o e i 7 L0
( but tr e&ﬂ‘ﬁi@)he@t byt Hao i apperand Sbadichdis afigled ﬁtﬂ molﬂie virtical 58 awigled for

“supporting the counterforts 60. 20 The surrounding reg| on 36 of the

excavat d#pm thespih 264 Rae verticalisteel plate 5 isi sypported by 4,perigs of spaced apart
counterforts (buttresses) 60. A horizontal steel base plate 62 is also provided for

supporting the counterforts 60.

20 The surrounding region 36 of the excavated area around the pit wall 34 is filled with
soil 64 from the excavated area up to the top edge of the steel plate portion 54 of the
pit wall 34. In order to extend the level of the soil 64 to that of the racetrack 16, a
flexible edge reinforcement material 66 (such as VHAF'™ edging material) is
provided for retaining the soil 64 and turf 68 together above the height of the top edge

25 of the steel plate portion 54 of the pit wall 34. The flexible edge reinforcement
material 66 is synthetic grass material which is porous and has a similar coefficient of
deformation as that of turf 68 and soil 64.

The edging material 66 is positioned to éxtend from the top of the vertical part of the
steel plate portion 54 of the pit wall 34, along and beyond its angled portion 56, and
30 back over into the soil 64 towards the limit of excavation 38. In this way, the edging

material 66 is anchored in the soil 64 and provides support for an angled soil and turf
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soil 64 fromthe excavated area up to the top edge of the steel plate
portion 54 of the pit wall 34. In order to extend the |evel of the soil 64
to that ofyd gfetrack 16, a flexible edge reinforcenmercresenirs 66
(such as \%IAF edging materiad ) is provided for Fetaining the soil 64 and
turf 68 together above the height of the top edgée 25 of the steel plate
porti on 5Z4dgt 70whigh is aredritinBationTofethé hregtedopaatiand §6 of elienster] phrepdrtiondderi al 66

i s synthetj rass ri;al _which js.poroys and has a_sinjlar cqefficient
of "tef or rifihE RSB Ih g prtof emboBelicile ik FRBoLalinb TR G s
posi t i onecthé topofitheghglédportibe 56 6Pthe SteblRaty Portiofi 34 oF Mel piPivall. e réds6f! Pl ate
portion 54 _of the pit wa 34, along and beyond its angled portion 56, and

. l,
30 back oVioF hayipg this,spacing is guraliowthedurfed surface 58 to flistoxicimamanner Signilarn t hi s
way, t ' ' “"‘Jé‘f ic%;ﬁ Nt sol | 64 and,prowi des support
for an%zn;gggﬂgg%%qj.ur ra &%%%%&B&@%ﬁ%}%%ﬁgéﬂéﬁeﬂ whi ch
is. a contthaegiomof the ahgled anfambisaiicsdge J0. T sufroluiding regiin 36 Biflle@@hdi ON 54

of the pit l, 34. .In e present enbodipent, the turfed surface 68 is 150
nmm above lfﬁ%lepo\glﬁbpmﬂé Woe & yppen tushsusiace similag ta that jof 9 racetragle turf on 54 of

the pit wadkfacdhe reason for having this spacing is to. allow the turfed
surface 68 to distort in a manner simlar 5 to that of a natural turfed .
racetrack surface when_a horse's hoof inpacts the surface in the region of

t he angl ed'hesteel slegpers, 39 whirhextand aguess the width ofl thegxravgled it test dnithe ed and

| evel | ] ' ' f simlar to.that.of a
acet 1ok CameeRESee L2 nd pre SORE! ald Bl ol lborBfn o egfet e
wi dth of tpletecpurtiomiSdcofpihe pit walls34. This provided safficime il sippest foateé 52 and
are bol ted,and ded .to the | owest portjon of the steel plate portion 54

| i .
of the pi tSISERETS 3040 eaghle them to; syprortthe sigaificant Weightof shaduefitrayrlgwithout
sl eepers 3Mistotica e Hexi é‘ﬁdi‘h’é\ﬁarﬁ*lﬂ nveR ke ﬂ% turf
tray 12 withouyt _di set?‘(l)x%t lon or fl g%%akggrt i chIglr‘ff?m enhfgm%’ceﬁjfllse venment
of the tur§nsurngthatthe tray 12 s keptheripontabduringtitsiise tray 12 is kept hori zont al

during its use. 15 Figure 4 shows a profile of the turf tray 12 w thout the

et ks P FEh 4Bhol3% pfil of fhe AT 125huibul EVIMIML BaBBRCTEY 14 |

upst andi ng side wall's "82, onfy one 1s
wal | s 82 heomprisesy aredtangulandase 80 with upsthnding aidel wallg82,ttheugh 6fly whé b ext ends

b e:yo nd t hesh\é%tih ﬁglmé) ' 'I"liv.eos?de:a\azva.lﬂst 82 s vg g%lesticglf po%t%énS 84{ gn& Eneanv t:rdt pio(;t?cl)ﬁ
86 which extends beyond the vertical portion 82 at an angle of 22.5° to the vertical.
The angled portion 86 provides a guide for a flexible edge reinforcement material 88
20  which is located adjacent the side wall 82 and extends beyond it to form an angled
edge 90 of the tray 12 at an angle of 22.5° to the vertical. The edging material 88
extends and is folded back into the middle of the tray 12 in a similar manner to the
edging material 66 of the pit wall construction as described previously. The angled
edge 90 thus formed is complementary to that of the pit wall 34.

25  The tray 12 is provided with several layers of material which enable turf 92 to be
grown on the upper surface of the tray 12 in a manner similar to that of a racetrack 16.
More specifically, the turf tray 12 comprises a drainage grid 94 provided on the
bottom of the tray 12. The drainage grid 94 allows excess water to be drained off out
of the tray 12. The drainage grid 94 is overlaid with a plastic mesh 96 (a Netlon plastic
30  mesh in this embodiment) and a layer of Lytag 98. The Lytag 98 provides a coarse
aggregate for excess water drainage and the plastic mesh 96 simply prevents the
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The angl ed portion 86 provides a guide for a flexible edge reinforcenent
material 88 20 which is | ocated adjacent the side wall 82 and extends

beyond itw(;@,zg@rm an angled edge 90 of the tray 12 at parRmelesy 22.5 to
the vertical. ﬁe edging material 88 extends and is folded back into the

m ddle of the tray 12 in a simlar nmanner to the edging material 66 of the

pit vall coanshggregatofion betg eashddibwiiaiiths Ehiha J%‘Ri o RabtiveHaRicR0 t hus
formed i g conplenentary to that_of the pit vval% 4. 25 The tray 12 is
provi ded ‘N 19F JRRIFHLE, re topseil 109 éy providagias 1a xonting mediuni abovet thebe gr own

on the UNRRdsia J t | F hat. of a

racetrack 16g. wﬂb@?ﬁ&%?ﬁ%ﬁ%,&h@%@r %ur}%ye %&%g%?i}lggé%al nage

grid 94 pe@rddelanuppérmostogrowing méditinclayeral021éh which the sirfldger 92i 94 al | ows

excesg W%&{l#do be drained off out of the tray 12. The drainage grid 94 is
W a

overlaid plastic mesh 96 (a Netlon plastic 30 nesh in this
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pl at f or mAFIRLemeshEOBRASGE cight daubleacting hydraylic @ulindersslié which@ct adai gyni ng t he
10 platf ' : d t | he lL.ve nechani sm
consi st sgf)‘{‘&g?%ggs Bﬁﬁ%ﬁ%&&géﬂ?t@#ﬂﬁﬁ éﬁ&g%gg%rﬁh%%%ﬁ %‘En??i c drive
not or s 1 tafls 2firead alsotto majse @ lowarihephitform 1o wdtharespectto thiogdilie rals4ng

hydr gl i yl i r 16 which gct via i vQf arm 118§.on respecti ve wheel s
112 '? g eﬁagﬁm%g ed?”s%ﬁbﬁ%’gp?ﬁé%v r%l?ﬁeleaeasg‘iﬁ‘l&?sallzﬁhtse‘téﬂr Sﬁ‘fg° 8% to raise
or | ower platforr|120.fThess chirfponéritdiare a6WAescribed Aot dailtRiows 24. 15 The ]
gui dance system conpri ses two wheel ed assenblies 120 at either end of the
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analysis program. It has been designed to be extremely rigid without the use of
excessive amounts of steelwork therefore keeping the weight to a minimum. Cleverly
20  positioned diagonal supports 122 and diagonal braces 124 ensure that large areas of
the turf tray 12 are supported by ten support legs 126, namely ten single nodes. By
building the hydraulic cylinders 116 into the framework the overall height of the
platform 110 is kept to a minimum. '

The platform’s mass is distributed through the support legs 126 and diagonal braces

25 124 down to ten evenly spaced ‘c’ shaped pads 128 which sit on top of the guide rails
24. Each pad 128 is provided at the end of a éorresponding support leg 126. Each pad
128 can be adjusted with packers (not shown) to ensure that any height discrepancies
between them are removed and the correct overall height is achieved.

As mentioned earlier, it is essential that the platform 110 is raised prior to any
30  horizontal motion taking place in order to ensure that the turf edges 70, 104 do not rub
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The framework of the platform 110 has been designed using a conputer based
stress analysis program It has been designed to be extrenely rigid
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rai sed conifting @frandefnepf (Batls bhelbf thEdeGHERakisms 111 6,51 18aktHRes Afiny szaiaﬁﬁé Wedgl ng
action of the turf tray 12 between the sides of the racetrack 16 which

define t heSyhinderdd 6 whichis tiyanign meugted within the platforn framewosly withairod end t o
securing l1agl t In@l track and
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116, 118 pwbichdes 'afdeublefﬁanggi constrction 1stlheated atfthe pposite angd cofethé pivoich one
of the mechany 11 t|||s acting hydraulic i nder 116 which
is tr uﬁil ?f“}r{a)@nts@g Jlﬁﬁé ﬁlaﬁﬁﬁ@wtmw%w%zp e 2| evi s
130 nount eghettd ofld Bt aEb. %clﬁpﬁ@ﬁﬂgeﬁmﬁ'sﬂg 18} m; cﬁru@ edtochsuibamt 112,

whi ch has a doubl e fl anged construction, is |ocated t he opposite end of
the pivot abthgwheslsd12 ayedn spntaet Vathﬁhigsldcsalmwtvh@n md Ehi$ §s achiexedhi vot

support 13 h8uii@¥yfindér trunnion shafts 134 of the cylinders 116 into eccentric pads 136
which can be mounted in six positions to give six slightly different height positions

20  spread over a fifteen millimetre range.

The platform 110 is raised and lowered evenly at all times. A flow divider (not shown)

is used to distribute the hydraulic fluid to each of the eight hydraulic cylinders 116

equally. This provides equal lift and lowering of the platform 110 WMch ensures that

the turf 92 on the tray 12 mates with the surrounding turf 68 of the racetrack 16 -
25  precisely with exceptional repeatability.

The four outermost wheels 112 are driven using inverter controlled geared motors
114. The inverter (not shown) allows the motor speed to be accurately controlled from
extremely low speeds such as 1 Hz up to 50 Hz which equates to a lowest speed of
around 1 mm/sec up to a maximum speed of around 50 mm/sec. This could even be
30 increased with different motors which would allow 87 Hz and therefore a maximum
speed of around 87 mm/sec (5.22 m/min). Even higher speeds of up to 15 m/min can
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one to one lift ratio. Each pivoting nmechani sm 116, 118 can be adjusted to
ensure that all the wheels 112 are in contact with the guide rails 24 when
rai sed. Tohoisaesachi eved by nmounting cylinder trunnion pghaidesnd3¢ of the
cylinders 116 into eccentric pads 136 which can be nounted in six
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platform in the event of the hydraulic power pack failure. A solenoid valve on the -
hydraulic power pack also has a manual override included so that it is possible to
manually switch between raise and lower conditions. The manual pump is removable
20 to prevent tampering. The PLC also controls the timing of operation of the hydraulic
power pack and the cylinders 116.

The drive mechanism is operated remotely by a user via the controller 40 with a

pendant control on a flying lead (not shown). This can be quickly and easily removed

when not in use. The pendant controls are Up, Down, Forward, Reverse and
25 Emergency Stop.

As mentioned previously, the guidance system comprises two adjustable guide units

- 120, one at each end of the platform 110, which house respective wheel assemblies
each having two guide wheels 138. The guide wheels 138 of each unit 120 are
positioned in use to sit around the guide block 46 mounted in the pit floor 52 when the

30 platform 110 is at the second location 22. The guide blocks 46 are tapered in the
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The controller 40 al so incorporates a hydraulic power pack (not shown)
which 15 controls the operation of the hydraulic cylinders 116 of the
lifting meghankses The hydraulic power pack has a manual pow/qGBoORE78Hh can be
operated to raise or |ower-the platformin the gvent of the hydraulic
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directions. A screw jack nechani sm (not shown) wth hand wheel drive
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114,

The winch mechanism is mounted at the rear wall of the pit 26 and can be connected
to the back of the platform 110 to retrieve it from the second location 22 to the first

20 location 18 (non-race mode) Also, the winch can be connected to the front of the
platform 110 via a diverter pulley (not shown) mounted at a front wall of the pit 26
which mates with the leading edge 118 of the turf tray 12 in use, when it is to be
pulled forward to the second location 22 (race mode).

The first embodiment of the present invention is a prototype turf tray moving system
25 10 which has been tested and shown to work effectively. The main test has involved
running racehorses over the turf tray 12 when it is in its race mode and determining
whether the horses perceive a difference. Racehorses are remarkably sensitive to the
racetrack surface and it is surprisingly easy to determine differences in the racing
surface due to a horse’s reactions. Of particular importance has been the horses’
30 reaction when a hoof has landed at the join between the turf tray 12 and the racetrack
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In the unlikely event of a total |oss of power to the system the platform
110 can be raised or |owered using the previously nentioned nmanual punp on
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bet ween minutes.ed 10 racetrack 154 and a road 156. Mrre particularly, the
second enbodi nent addresses the problens highlighted in the introduction

regardi n?hglfﬁll? t?:é'i Exunﬂg s%tgrﬁsigm?sg}mlar in many respects to that of the first
embodiment and in order to avoid unnecessary repetition, only the differences will be
described hereinafter. One of the most significant differences is that the turf tray 158
20 s moved in an arc on curved rails 160 between the first and second spaced apart
locations 162, 164. The turf tray 158 is moved in such a manner to ensure that, in a
non-race mode, it is stored out of line of the road 156 at a pallet docking area 166 as

can clearly be seen in Figure 7. '

=

The edges 168 of the racetrack 154 at either side of the road crossing 152 are curved.
25 Each racetrack edge 168 has a constant but different radius of curvature and both
edges 168 are curved about the same setting out node point 170. The turf tray 158 has
generally complementary cufved edges 172 for mating with the curved edges 168 of
the racetrack 154. However, although not shown in Figure 7, the curvature of the turf
tray edges 172 is slightly ﬂared thereby creating a curved wedge shape for fitting into
30 the gap 174 in the racetrack 154 with parallel curved edges 168. The term ‘flared’
maans that the shortest orthogonal distance between the edges 172 of the tray 158
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racetracks. The construction of the turf tray 158 is governed by the
overall requirenent that the crossing 152 can be reconfigured quickly
before a LaseABRting. Typically, the crossing 152 needspdmcBwioaizse to
change from a non-race confi:guration 15 (non-race.ppde) into a racing
configuration (race node) within a maxi mum of thlrty m nutes. The turf
tray movi nipcreyses alightbofrom the leading ddge 196130 the WRHTHpSedee 178 of tRfrdyl IS8l i r St
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shape for $¥stemi.ng into 30 the gap 174 in the racetrack 154 with parallel
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5 Each of the curved rails 160 also has a constant but different fadi us of
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t 470. |
bt att 2t bechol bEbAdtfs Ynd RafblE Shal 165, (o Srh decind Ronor B B 0\ Lot on
of the whemmplemérmaryomssentbliedi of r ifferd wheelss imtt showit @ré provided at

corresponding locations on the underside of the moving wheeled platform and turf

tray 158 combination for engaging the curved alignment wedge blocks 180 in use to
alter the lateral alignment of the tray 158 with the curved racetrack edges 168 if
20 required.

When in the race mode, the tray 158 is positioned at the second location 164. In order
to effect this, the tray 158 is raised at the first location 162 (the pallet docking area
166), moved to the second location 164 and then lowered to mate with edges 168 of
the racetrack 154. The lowered tray 158 forms an effective wedge between the curved
25 edges 168 of the racetrack 154 as in the previous embodiment. The mechanisms -
involved in the movement of the tray 158 are more powerful than in the previous
embodiment because the turf tray 158 is considerably larger and consequently much
heavier. The increased power is derived from higher power electric motors being
provided to drive the wheels of the platform and by additional hydraulic pistons
30 provided in the platform structure. Given the larger size of the turf tray moving
system, the height to which the turf tray 158 is lifted is increased to 100 mm.
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10 The second enbodi ment is provided with aligning wedge bl ocks 180, as in
the first enbodinent, for aligning the edges of the turf tray 158 with
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n andy pBRTSLRGh ePes R gl e ot dn. e POt Heltgh SERE of 1 he

pl at f or npﬂmupymggmintgmonal hydraul i ¢ pistons 30 provided in the platform
structure. Gven the Iarger size of the turf tray noving system the

hei ght tQ whigch t tr 158 s lifte |S|ncre sed to 100 nm 25 WO
01/ 24894 %WFERX;%S"PB W@%W%’E gck,fo ieom theseeqndst | ocati on
162 10 t hssitidi 9641 dnbE W Pike éat g*}ﬁs ﬁﬁﬁﬁ&%?%sdafm Fi S'ﬂf‘e hblgve tray 158

and the ‘edges of the racetrack 154 appears ectiron in Figure
8. (For descrbedl pracetbire tfan ¢ngagingathe| fugfhtrayy 468 bandwihe nracdtrack elfdesTHe68, 172 of

the ce ) tUrf artificial by . 5. introduced
I nt o | g}lﬁlP e&gﬂ&ag Igtﬁerﬁft a‘f,g S#Oﬂﬁéo%ﬁ%}sr%lg$§!§&feﬁ % ‘Pﬁ@e cl’hg such gap
i N pr aclesscthanvhe maxtimuihallbwhble periddf ity mimitss. | ower ed mating position.) -
Each of the racetrack's curved edges 168 has a concrete retaining

struct urﬁuéL ?c? tﬂt):rlgc\:/tlegseg %velgh? o the turf tray, movement of the tray between the first

and second positions in the event of a power failure is achieved by use of a vehicle

such as a tractor or a jeep towing the turf tray. In order to facilitate this back up

20 procedure, the turf tray is provided with a towing hook (not shown) for coupling to the
vehicle.

The turf tray 158 has a complimentary engagement surface 172 formed in the same
way as that described in the first embodiment. The wheeled platform, which is not
shown in Figure 8, supports the turf tray 158 of the second embodiment and is similar

25  to that of the first embodiment except for its shape and size. The guide rails 160 for
steering the wheels of the platform are cast into the road 156 such that when they are
not being used for supporting the turf tray 158, they are unobtrusive to vehicles using
the road 156 of the crossing 152.

Referring now to Figures 9 and 10 a third preferred embodiment of the present

30 invention is described. There are various similarities between the third embodiment
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portion 188 and an upstandi ng por.tion 190. The upstandi ng portion 190
provi des. support for an edging material (not shown) which enabl es the

racetrack &Hgﬁz&@? to be 10 inclined at an predeterm ned poficRo6/es73oNe
vertical ina simlar manner to that of the previous enbodi ment. The turf
tray 158 can be readily noved back to the first position 162 fromthe
second poaid theprévsushndedciited firstCard'REsMd EmbREmEAS FdiaHe BakeSofBikVity, €Ver si ng
t he above di.si:ri,beagﬁpr,ocedu.re for engaging, the turf tray 158 and the
racetrack Hhgfollopyag descriptienwilk copesnfzatepn;the differenicesand second positi ons
typically takes ten mnutes which is I|ess than the nmaxi nrum al | owabl e
period of The kdast BighificR®. difftendeObdtiveen e’ FeviShs YRbSMineR atd the #&Eﬁﬁr ay,
novenent of the tray between.the first and second positions Ih the event
of a poweroFeais thaidwiomenahledyr drays 2005 302 anditheiznespeetivesupportiplatformsare or or a

br ocedu o, Pomar i AibE B eab oGk rflrack 206, B Ripelsbieniable Srlimy 1 o

cou]E)I i ng tzéoo,mz i;edm’ alteenatiVé qo ithe previoay e#ﬁ:%dg@éilt%ug@gmﬁﬂﬁﬂ&lﬁl[ YinfRgagenent
surface 17 r in the same way as that described_ in the first

enbodi ment %ﬁﬁgﬁﬁé@@%kﬂéﬂﬁ°m%wh%w_ﬁ@hmww Binsupports
the turf tga¥ntRl asdéhﬁemnﬂneﬁgg%hafiﬁg%&;@d,?ﬁﬁlimdu ren%n%df,ge,{}ggt of the

first enbodi ment except for its s e ‘gurde ral for
st eering t$impigndhsndn dfe prévioys| eatbiodinment irethatis is straight Hikemoveament bfilyshack t hat

when they lhng used for supporting the turf tray 158, they are
{5y iy Bond R 0% 80

unobtrusive 1o the road 156 of the crossing 152. Referring
now to Figures 9 and 10 a third preferred enbodi nent of the present 30
i nventi on The thevemertad theltuef aysr200y 202, Hefeirifiet keférrdd RSasoeileeas. 1 lagdt hird

mbodi ment Q1/ 24894 PCT/.GB00/.03739 and_ th 'ous| y descri bed
First and BUEDAR rlbGP-ITPaLedielow.Ha Hawe % paltcipst § and gna0d, GORSHF g
descri pti oprovided aﬁ&ﬁ%ﬁfé@fﬁ&o@&?ﬁﬂ??ﬂﬁ&%ﬁrﬁﬁqgﬁ?ﬂ SHed R itle rabdiibk L6GN!

di fference between the previous enbodi nent and e present one, IS that
two novabl#@dhasia diregtien ofmovernent avhich iscilong the pawing lime 212 pbthe mpeemtlor s ar e

5 provjge MER e ILp.the racetr 206. Pravi di ng.two
rmvabliesdt Szr({e'oti) ?{%}SA 0238,& %&(‘% ﬁ@né%glgpgs‘ééen%ﬁ gg?*a%e“%rq@\?i %‘Eeeg%gﬁl ment
but still movémdnt witich i paralfel to the centre of the road 208. Accordingly, when it is

desired to close the crossing 214 to road vehicles and place it into a race mode, then

pallet no. 1 200 is slid across the road 208 from its position shown in Figure 9 to its
position shown in Figure 10. The gap left by movement of pallet no. 1 200 is thén

20 filled by movement of pallet no. 2 202 from its position shown in Figure 9 to its
position shown in Figure 10,

A leading edge 216 of pallet no. 1 200 has a shape and profile suitable for engaging

and mating with a first edge 218 of the racetrack 206 on the opposite side of the road

208. However, a trailing edge 220 of pallet no. 1 200 has a different profile to a
25  second edge 222 of the racetrack 206 such that there is a gap between them.

Leading and trailing edges 224, 226 of pallet no. 2 202 do not need to mate with any
part of the racetrack 206 and so are not specifically profiled for complementary
engagement. However, the shapes and profiles of the elongate sides 228 of pallet no. 2
202 are critical in this embodiment. One elongate side 228 is shaped to match and
30  engage with the trailing edge 220 of pallet no. 1 200 and the other elongate side 228 is
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enabling the road 208 to be used normally when the turf tray noving system
210 is in a non-race node. The nmovement of each turf tray 200, 202 in this

enbodi ma% 934| npl er than in the previous enbodi ment ipgridiboizie | S
strai ght (i’ vemrent only back 10 and forth along a linear path. The
movenment of the turf trays 200, 202, hereinafter referred to as pallet no.

I and padhhpédzﬁﬂpr&ﬁledifio&%Hgélmrth@ﬁéoﬁwkdgé’zzhrbﬁhg%&r&km% e.N0s. 1 and
2 200, 22@ provi ded at_one side of the road 208. Pallet no. 1200 S

posi tion rFmd,rpaH@t%awzd@s agiedgn shane for filling be vwdzeshaped areanhi ch i s
| h 2
00 i s .59 44, 2 ok 2O

posi tioned al ongsi he racetrac ) novemnment
which is qmrlaZQOeshommﬁlgurﬂem rl\éorefspﬁ:di&aﬂy),ahe Aidth ofqualietion @302 attisn it is

mode. & nefedng Sie 238 s g Bak s hRRSedsedoB s BROwE it no ”;Ss?t?é‘ﬁe
shown in mzqymvedmoitg Eacemb‘(F@ﬂreSﬂ@gm ma?fbmem&ayibzpﬂﬁmeksft by

novenent of pall et no, 200 is then by novenent  of paI let no.' 2

202 fromlptesl pisd ging ation vhigh forcexpallet no.d 200 agairst the first aeatrak, Figure

10. A leag @td‘g)e 22 gmgath étr%: 0] -ﬁpﬁ |-I e suitable
for engagi ngﬁl an naz';b?nag Wt L?éc]pﬁcg’gafc Qedg;éi‘?z%f gs}ace raﬂL2 B06 on the
opposi t e wed & mbakd heeff&umbjoﬁﬂBetwbm\theedgeséllS;mz 206, 228pf tRPfacettackal | et no.

1 200, ha di,f.f er ent to a 25 second edge 222 of the racetrack 206
such 1[°ha?2(gl*?l9fléhq ga{ig%fbbgéﬁeen them Leading and trailing edges 224, 226
of pallet no. 2 202 do not need to mate with any part of the racetrack 206

and so aria cofifrast Rt iprevidus twp leftibodigriéntsP the GRiFP bmbBdibiht/ does H@.ERFRP! -
However, the shapes and profiles of the elongate sides 228 of pallet no. 2

202 are cqverarping anglediurfed-edess The Airst apg second pdgas 218, 2P2 of the ragetragkiped t o
tch 0 gl I 0 dth
other ol oRAE6R4E Sl sATISRECHS 21 SERTIECRS, LA B) liflgud a0 P00 11
profil ed adged2@@f pallethne.h2 202calh dompnse Rtﬂﬁtanﬁallmeventmalecompianyl n use.
In thj d t .2 202 h f L] t.h d
shapell ar REemiepl St IF 1€ o B Jiecd S oSt materinl Bl e
trailing \&ﬁuﬁnﬁmnpihemad 6ft the hef trdy aﬁﬁalﬁh@/ﬂdé Wallé @Uprovile supfvrefor _
specifica the width of pallet no 202 at its 5 |l eading edge 224 is

smal ler t tﬂef‘ﬂ’éﬁ edges; 316, t2? ??%Qfgf&@}b“ﬁémﬂu%@pstME Thsetlexible | edgeno. 2

reinforcement material is positioned so as to extend slightly over the vertical line of
each upstanding turf tray side wall. This enables a good contact to be made between

20  the sides of each turf tray 200, 202 and the complimentary flexible side walls 220, 228
of the other turf tray 200, 202 or .racetrack edge 218, 222, when the two are brought
together. |

In the previous embodiment, is little or no relative movement in establishing a join
between the flexible edges of the racetrack 16, 154 and the turf tray 12, 158 when they

25 have been in contact. This minimises wear on the flexible edges of the turf tray 12,
158 and the racetrack 16, 154 because there is very little rubbing of the surfaces when
in contact. However, in the present embodiment, as the flexible edges of both the turf
trays 200, 202 and the racetrack 206 are substantially vertice_ll, when each turf tray 200,
202 is lowered or raised in its contact position, there is relative movement between the

30 flexible edge surfaces. This leads to increased rubbing and wear between the flexible
turf tray and racetrack edges 216, 218, 220, 222, 228.
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202 is noved into its race node (Figure 10) 't'he shape of the turf tray 202
provides a |ateral wedging action which forces pallet no. 1200 agai nst the

first raceﬁ{f]ﬁ.g}ﬁ4 ge 218 and pallet no. 2 202 agai nst theczapowes7sacet r ack
edge 222. us pallet no. 2 202 is wused to nake an effective join between
t he edges 218, 222, 216, 228 of the racetrack 16206 and the turf trays -
200, 202. [he eesnitrofithe weartih eve fald. Firstly; aiinearigap ibewveen the fisst edger2i 8asfbodi nent

does not enplo 0 appi ng angl urfed edges. The first and second
edges 218, %W%%krégéiaﬂ%ﬂ& gg%@"?ﬁ'&% Feprdly, °tWe$gFiSﬁ§>°éoﬁjes 216,
220 of pal betwes® theltraififig 38k DPE of lpANE AL 1526LE and BRCecokBede B2 bfiheN0- 2

202 all conprise substantially vertical conplinmentary 15 engagenent
surfaces. Fasetragk206inareasesia sizee These dncserges would fnormalincansedangeious gapst ends

verticakly P%”g upst andi ng.,si de wal to.provi de
supportbfoFJ Lﬁ%} ex%}lbdﬁgg%e'%lg‘%gu%{é()dzgg?ﬁ%r E%W&nget firays ?@0’2?@8 202.
The fl exi band theedgesrHB/22% sfthe ficetfark Q06 AHowevep A5y dxiténdiig the travel bPbekt end
slightly oyer ;[—fhe vg@tl ﬁgl {)I ne gaweach upst an mgﬁturt tray side wall.
Thi s enabl 8% g2 4041 beygnd thatwhichiyequjd aormally e sequizgdthisrprebiem ¢ ur f
tray 200, Q42 y ' t el ' é‘@ééo f the
ot her turf trgiag%%(,hﬂezgg %ﬂc%ef%dg%%g H%?géquta , \/\P}%%a%i%aﬁgvxgmgr e
brought t meetrankr206/and thectrziling edge226f pdiletmot 1 208 id itigated diy palietrmal. at i ve

novemnme [ L shi.ng.a | Gin tween the flexible e of th
racet rgé:k 285:%&@% éﬁvgdgtﬁglaphﬁheﬁdgfym ,mﬁ*s%n?mgﬁpelﬁéwgg&iwes in
contact. Thliegapisizeis mitémisedio frackéiRablé Rvtilt ehefits@sle Bdget Berstifcla debay 12, 158
and the racgetrack 16, 154 because there is very little rubbi n%&f t he

< Qs

surfaces wifiR betweep dhe moving prktrays 200, 20cand; the dined cadBesi2 W22 efsthehe
flexible eggegackioggoth the turf trays 200, 202 and the racetrack 206 are
substantially vertical, when each turf tray 200, 202 is |lowered or raised
inits contact position, there is relative novenent between the 30 flexible
edge surf ad@gthenrdifisrenesbrtween the present sehbodinisint gncithe previoustsotbadizrentshis

01/ 24595, pRiE skt ¥ sBMidREAL AT SeEHEF Biafbhs el 0 ThYs B8 e By 200, ',
| inear gap26@ tRatien thehmotenteat ofthg aur? 1By300, RO iy Bc@iecTempREsednsr ?ﬂk

| et no.
1 200 opens up. Secqgndly, the wedge shaped gap.  between the trailing edge
220 of pal PlEORBIEsEd wy earngs, (3ot OGN cugh 2 Hhogss maggfactured under the

trademark Hovair™ to lift the combinations of turf tray 200, 202 and platform off of
the ground. These air pads have been used in the past with turf tray moving systems

20 and accordingly, their description is not elaborated on here because they are well

known.

The air pads effectively lift the turf tray 200, 202 and platform slightly off ground.
Once a turf tray 200, 202 has been lifted, it can either be manually pushed or pulled
into its desired position or a simple movement mechanism (such as a winch described
25  in the first embodiment) can be used to impart unidirectional lateral movement to the
turf tray. During its movement, it is necessary to ensure that the movement remains
substantially linear. Accordingly, the guidance system of the turf tray moving system
is not only provided at the respective second positions 230, 232 (racetrack
engagement) of the turf trays 200, 202 but also along the length of travel of each turf
30 tray from the first positions 230, 232. The guidance system includes a plurality of
lateral alignment guide blocks (not shown) which cooperate with guide units on each
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racetrack 206 increases in size. These increases would normally cause
dangerous gaps 5 to appear between the two turf trays 200, 202 and/or

bet ween %Ein H{gj trays 200, 202 and the edges 218, 222p@fichismszfacet rack
206. However, by extending the travel of both the turf trays 200, 202 to

beyond t hat which would normally be required, this problem can be

“over complatformpay tprevehiaeacha st dRwi figm Jbding) Ghivdipned NRiring Gy fespétfife 222 of the
racetrack 206 and the trailing edge 220 of pallet no. 1 200 is mtigated by
pal | et MYeB¥RH 202 having a wedge shape. The additional novement of pall et
no. 2 202 ensures that the gap size is mnimsed to an acceptable |evel at

the f| exihehge oflgie padsiRPEAELh deEN bPthe G frap SEMRR PIARRMIRY iafnd Ur f trays
200, 202 and the fixed gdges 218,%22 of theP racetrack 206. Alrllot her

di f f er erlfydraplis lifting systemp, et arms gnd miotasised Hanged whegh drivecuechanisrusli nent's i s

15 t Rat i i whael.ed nl used to nmove the
or o r S RETRA. S P Tl bk WATE phefieds OB TR b 5820 1o by
use of eodpwhish emle dnrconerite, leave Cnbe aasblly Prépabiforngis fadQt Inskigyn) such as
t hose manuf actured under the, .tradenmark Hovairmto |ift the conbi nati ons of
turf tr 5?‘%2%%‘,3“5 @2""3’%5%%%‘%‘?&#?‘1 B’f‘lﬁe taps of ths rriforasdsoncrete flaBids have
been useehidhimbkeuP BRtruiviyt 234" for iHedlr SHRY. THE AP SRFREs BRE 146688 di ndl Y,
their description.is not el aborated on here because they are well known.
The ai r spaoth asfpossibleaad yypically théundulatibng shopldbOwithinaharangpbfit2 & m sl i ght |y

f f f 200, 202 has b i f it i ther b
e8] P 300008 e Ylipic, ' B e oF REuTiRCer S Betantr O SORRBIE. rovenent
nmechani detwesn the raswdys\234 efe @gsifedith Belstghtly Blopitg tb bhdble WABQHAIRRYL ) can be

used to inpart unidirectional lateral novenent to the turf tray. During

its nov nt, it is necessary to ensyre that_ the npvenent renains

sub.stan'?lli;f‘g‘}‘ﬁ1 n?‘f'ﬁ%é?meﬂgﬁﬁr?}?{?fgjpﬁ?lg? E@“ﬁ%ﬁ %&Mﬂt Vetﬂ'ﬂf‘oﬂhlrf.tray

MOVi NG $¥idrét8 ruriways 034 Bl proRBQVAGAY dRir wﬁosfb%wafg%%gggﬂdfms'tlons 230,
al's

232 (racetrack engagenent) of the turf trays 200, o along the
| engt h 3P0.tHagh ef these minways 33dfis povided pelpwihe leivel dfithesroagh 208 toipewen®30, 232.

The 8 88886 U3 Rl Rl 1 ol R 1O
PCT/ GBOSk®@)3nd inetdl @over 238 whey tettusfacdy inovingsystymfis dinah@inAgesti sal i gned
during Irx}o%e.rﬁepgfgte} \Il)aellets provide support for the metal covers 238 when the turf tray

moving system in a non-race mode. The finger pallets and metal covers 238 are

attached to the platform of pallet no. 1 200 at its leading edge 216 and each finger

20 pallet also has three air pads provided on its underside for supporting the weight of the

finger pallet. When pallet no.1 200 is slid towards the first racetrack edge 218, the

finger pallets and covers 238 are pushed into five corresponding receiving chambers

‘garages’ 240 provided underneath the racetrack 206.

Pallet no. 2 202 is provided with a cover 242 to maintain road access along the side of
25  the racetrack 206. Access to the cover 242 is via a ramp 244 and this allows motorised
vehicles such as lawn mowers to continue to have access to the racecourse 206 and
also to the upper surfaces of the turf trays 200, 202. Two trenches 246 are provided at
either end of the excavated turf tray retaining pit 248. These trenches 246 allow for
positioning of ‘tuggers’, namely apparatus fof pulling the turf trays 200, 202 into
30 position should the air pads fail. Each of the trenches 246 is accessible via a respective
ramp 250. Both of the trenches 246 and ramps 250 are protected by respective
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novenent. The use of air pads sinplifies the design of the turf tray
support platfornms in that no hydraulic lifting systens, pivot arns and

mot or i sed Wb af)siges Wheel drive nmechanisms 5 are required. peireBensyisal |

fl oor surfaces over which the trays 200, 202 are to nove and which are in
concrete, have to be suitably prepared for air pdds; In this enbodinent, a
power f| odempomarystovers 233 pHoweverothe palldt mps2 adendtheover2 Y isnctaally figet ot € sl abs

bo oo ot RiakBn st Bpfikena 3 o el it wher Beling of 2B Mo B (i 1
t he range cover25%aldd moves ePOtpoke thefirefictydy, €, in the critical air bearing

travel regions. O her regions 236 between the runways 234 are required to

be slightly slgping to enable water drainage. _Turning now to sone of the
ot her specii${& 3@3&&#&”&%@@%6@% at the sidessofdbn wrf teaysn 2PRt202r unway's

234 are prpgd : ia@fhfﬁ . Al fanRa .1 200.
Each 01?’ trﬁgg}g%%n%?%ié}?ﬁﬁége%gg% e o%/ﬁ%cﬂetﬁf g\ﬂ;’gﬁaﬁfzop h%ééraélgg 208 to
prevent 1Bailarthess gansr 234 aby temporetily covefdd eithErespectivenwasily? Bsinévabler ot ect ed

by a finger,pall.et (not hown), and. a netal, cover 238 when e turf tra
rr)[/)vi ng sgg'[ggﬁﬁl%ﬁi "F?Q' fsn%ﬂ?s-?‘@e*é)‘h%ﬂ@&m Hhear @%B@P‘%ﬁl‘?@?sf“pé&‘% *Quppor%/
for the nihdilitatOvefosisctBveitdle BedebiPadrdbs thd bdge dHaéd\ghp§ nsi,eanergh? b n race

mode. The finger pallets and metal covers 8 are " attach t pl atform
of pal | et SRBportcoygn26(isiproyided in ling withghe ateessgaverdd42h finger 20 pallet al so
has three air pads provided on its underside for supporting the weight of

the  fiongefhe NRdvhes tsupMll ik it F0fliled 181 LeRE efie”

racet rack edI(i:}ie)d 218s?p%ﬁ2e fin erssglg tets an @%\?%r%g}rfeﬂglﬁﬁg}&i nto five
cor r espondaying systenyis hgussdaemetely from sheaygeftray? 200,202 andledavatelbpin256.h t he
racetrack | et,. no. 202 1S ovyi ded wi,th a cover 242 to I ntain

r oad acces('g"’gl%“é’)%%jl f%él%e?&ggaoweggmfﬁgnq\féggw)aé@v%&e Roypessed girgnd coyer
242 is Vi aledtricgiower frémodie rniote lotblicho thetuef tray§ 900,26Pi Cl es such as | awn
nowers to continue to have access to the racécourse 206 and also to the

of the turf, trays 200, 202. Two trenches 246 are provi ded at

f A . 3 )
gﬁ?ﬁ;r-sgaﬁ@%ﬁ%@eﬂmm g‘}t has been, deseribed ag having yertical edgaprofilesnches 246

al | owqgor hdti fae 2ot e o the turf
it aye 00 Pl i@ Buffied it it 80 Rppreoind et the ERA AdtDroflls Qdkiibdihn |10
trenches fcfirstandseeend embodiments coudd plse be used tozffect2biclosaniting ofttiuf t r enches
246 and r%%’%nam @ﬁé’etsef‘l%?%?,yﬁ(f 3235? Eﬁy.eMo?eospeciﬂcally, the first and

second edges 218, 220 of the racetrack 206 would have edges angled away from the
excavated pit 256 as in the first and second embodiments, the trailing edge 220 of
20  pallet no. 1 200 would have an edge angled towards its leading edge 216 and the
elongate side edge 228 of pallet no. 2 202 would have an edge angled away from its

other side edge 228. In this way,' pallet no. 2 202 would form an overlap over the
trailing edge 220 of pallet no. 1 200.

Referring now to Figures 11b and 11c, a fourth embodiment of the present invention
25  is now described. The fourth embodiment employs a single turf tray system 300 with
linear movement as in the first embodiment. Accordingly, to avoid unnecessary

repetition, the following description is directed to the differences between the first and
fourth embodiments.

The turf tray 302 is significantly longer than in the first embodiment; the length is at
30  least twice the width of the racetrack 304. Similarly, the guide rails 304 extend to at

31



WO 01/ 24894 PCT/ GBOO 03739 tenporary covers 252. However, the pallet no. 2
trench cover 252 is actually fixed to the platformof pallet no. 2 202
itsel f age yiagugPal | €t no. 2 202 noves, the trench covepridedeedrs® noves to
expose the trench 246. Figure 9 shows the two wedge-shaped gaps 254 at the
sides of the turf trays 200, 202 5 which are parts of the excavated pit
'256 Wi t hi leasthihede titnes tthe fwitithayf thk0ace@&R 308y OthedRideh tHeh@oPerB@R Sand54 ar e

t enporari |l over.ed wi t.h respective easily renmovable _|ightweight covers
258 when ﬁéﬂ? F“J}i"ﬁyt%?g “owhesled m pre sbstantially as; describedi | it at e
not or i Sedpefgiel cl e access across the wedge shaped gaps 254, a | oad bearing -

support cover 260 is provided in line with the access cover 242. 10 The

power supply and conpressor. unit required for the operation of the turf
tray nov Yelfiig defigned do be mowahly betwesn twedoeations, hothyef witich a202 and

excavad edgy : ggg.pﬂ, i Lo nd | wn)

del i vg;r ?srgh%lg?r%l?gglsn al rg an ﬁeq’ngcl{){&lﬁgn’%g@@fw%% bﬁg:%rté#g{ag cation to
the turf formypa©fthedatetrack 804 with 4 seconl 310 wriholiherwith thamcbiesk descri bed
as havin epd.i cal g rofile 15 on all t] surfages, it is to be
appr eci atg:?-zdé1 %Wt”@yaﬁb - d°@8@i°°ﬁ?%i£%§“ﬂémfgg@ Jsnin fipg With e ang
second erﬂaeéﬁaaﬁamaﬁ‘dmbﬁrs@hﬁl(fsb@istéﬁﬁftédbﬁt&‘fli&negﬁigﬁx@'f*llal ose mating of turf
tray and racetrack edges 216, 218, 220, 222, 223. Mre specifically, the

first an seco%ci’t edges 218, 220 of the racetrack 206 woul d have edges
angl ed a\?J&;FSF*B hneses dymp exeraifenrs 312hewland anope helf 308 of the tue twanid

oo, TSRS OTHORIF I Bl et kAo 1

edge angled towards its | I ng edge dge 228 of
pal | et nohigh levebofimpadt. Qnee itiasaeaphedia predetenmiagd fevelpthet turf tedy 302 i de edge

228. In thi . | et. no. 202 woul d form an overl ap, pver the trailing
cdge 200 BposshiBle. e ReraiyE FosiioR Fhon i die WO it Fetion 516 oEha wE:
fourth entsyd30Peisimoved bikcoflthe HAObE fabing Ahd B8 otk half 310'0f BRIGHIthgd02 The fourth
enbodi nment ,elqpl oys a single turf_tray system 300 with |[|inear novenent as

in the fiYVRichdHBBUMRENEOWIS BOHe itg) the; fcing ding fomereposrs 4p ythe bamses’i ti on, .t he
fol | oy nopgdgscription is directed to the differences between the first and
fourth enbodi ments. The turf tray 302 is significantly longer than in the

first enmbodinent, the length is at 30 |east twice' the width of the
r acet r ac kThgepen gaits ofthe gxcavated pit 3 ehavaialcover (uotshowmiprevided over them.

This prevents unauthorised access to the tray moving system 300 and also minimises
the risk of startling the horses as they jump over the fence 312.

A similar worn turf replacement system according to a2 fifth embodiment of the
20 present invention can be used in the replacement of worn portions of turf playing
surfaces for many sporting activities including rugby, foot_bail, cricket, tennis and
other sports. For example, in football, the region around the so-called ‘six-yard box’ is
often womn down before any other part of the pitch. This region of excessive wear can
be replaced by use of a two-tray system which moves on two sets of rails as shown
25 schematically in Figure 12a. The turf tray and wheeled platform is substantially as
described in the above first embodiment. One tray moves on one set of rails, in the
direction indicated by arrow A, and the other tray on the other set of rails, in the
direction indicated by arrow B. Each c;f the trays is large enbugh to cover the six-yard
box and is trapezoidal in shape. Once one tray has worn down, it is moved away from

30 the pitch and the other non-worn turf tray is moved into connection with the pitch.
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31 WO 01/24894 PCT/ GBOO 03739 least three times the width of the racetrack
304. O herwi se the novenent and .structure.”of the turf tray 302 and

wheel ed pl RRiRed' © substantially as described before. Pag/dsowhsBsay 302
I s designed t0 be novabl e between two | ocations, both of which are 5
suitable for racing on the track. In one location, a first half 308 of the
turf tray IBG2 alsbcimyortant in this Wwom haf edplaekemOdsiint fo prévedeorsbubtebdved10 not
inline with.the racet racgg__,__:‘,,_g;a.04 F@gu*e, lib). Atzthe other |ocation, the
second hal ¢33 TPt 1€ Fxpp3ed afas sugh bat qusing e game thiie 15 na risk of the playars 1 308
I's shiftedfaDifo i b RRcavh : : ’ ; V. a fence
312 they Iangigogi?otlrt]lg haI_]ﬁeggg&g?m%lﬁ%g%hh??ﬂ%rqgfl\m%gy%é.ﬁg%%?ﬁg surface
of this hagoverwsatiens is het impastarB s theyadoi oh fdrm partofthelamtivitysurfacehe  hi gh | evel
of inpact. Once it has reached a predeterm ned |evel, the turf tray 302 is

noved ignt 04 : | hat rn. surftace region 314
of the s?ur t@?@bﬁ%%@%&ﬁfo\?@%ﬁg&oﬁﬁﬁh ﬁ‘ﬁeﬁﬁf e‘ﬁ@(??'ﬁ'bméhﬁglfw her hal f
310 of t heFigunef12brasyth86ixth edbodimiest ofothe pRosentdavéntion. Henéaterk 3§ @ sidlge r aci ng
line for e%&)@gre éo he, horses' . 15 hoofs. The open parts of the excavated
pit 316 ha o5t Bey fabis ro ahoptR, PiYetPeinte The piet Poiph jsprayidedat 2

unaut hori SochtideCRSs &9 the MRal HitVand Y eduisitt it S &i&n@hﬁ@ oa ghsiz=> the
risk of startling the horses as they junp over tHhe fence _gL . srmlar
worn turf Aeihesirewlanshapy trayinlange eralighdp caventheisix-pard bort 80 trowafion bf 20
prese [ | n used in the replacenent qf rrn portions_of turf
D1 ayi 0 JHEREE Bl Bl velfed S Shole oy S o FRL BhoiE SR G SIS ot bal |
cricket, tronmded tansk rails. RtherPaY thé rothtfnaP*eien 6f theray 39 titrhined B§ the 9 ON
around the.,so-called "six-yard box' is often worn down before any other

part of t VY RQIR, 2Ry véneeled sty may b sused avhieln has antrayh iftingpeapebilithy use of

a tw-tra ] @,ﬁ ‘hroﬁi‘é ofe a2l s as sh S

schemat i cé)lﬁa%&;i [ ggge : assiﬁ'ﬁ%m%‘#r}?dsﬁgsf °§A§W€%ﬁ°ﬁ%§?ﬁi@

subst ant i dtdyyand snarkiersensoispbsitionediin thbawgepit.i 'I'l&tst?ﬁb eﬂinﬁﬁéﬁlent,CHEn% iy noves
on ongset 9f rails. in the direction indicated by arrow A, and the other
tray onf tHEYJppape éé{mBer - pgs:lthnrpqdﬁgen GP”FEE% thsray,fae similagtasthe fifthow B,

Each of t hbodiiént iafid aHe r@fuee it ecpl¥Ritioh hﬁre?ﬁ.XAd%ﬁgge&Q§', gﬂ:&’e S
trapezoi dal in_shape. Once one tray has worn down, 1t IS noved away from
no need for the use of covers in this system.

A moveable tray system for a racetrack crossing according to a seventh embodime.nt-
of the present invention is now described with reference to Figures 13a, 13b, 14a, 14b;

20 15a and 15b. This seventh embddiment is a turf tray moving system 400 that is
provided as part of a rapidly reconfigurable crossing between a turfed racetrack 402
and a road 404 in a similar manner to the second embodiment. More particularly, the
second embodiment addresses the problems highlighted in the introduction regarding
such existing crossings at racetracks 402. The turf tray moving system 400 is similar

25  in many respects to that of the first and second embodiments and in order to avoid
unnecessary repetition, only the differences will be described hereinafter.

One significant difference is that the system 400 is designed to useable in situatibns
where the road 404 runs adjacent the racetrack 402 and so at the crossing there is a
very short distance between the edge of the racetrack 402 and the start of the approach
30 into the crossing. In such a situation, there is not enough space to lower the road 404
at-a gradient suitable for vehicles to reach the level of the base of an excavated tray-
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30 the pitch and the other non-worn turf tray is noved into connection with
the pitch. 32 WD 01/24894 PCT/ GB00/03739 It is also inportant in this
wor n turfyd gpleggenent systemto provide robust cover seetiGBogos® the
exposed aas such that during a ganme thee. is no risk of the players

falling into the excavated pit containing the rails. The quality of the
‘'surface ofmavingspit 406 Axcosiingly,dnshd preseat embaiimeat) b, coflapsitle Yarhlp 4091s f or m part
of the activi.%‘_é s;r.f&l%e. S An al Bgrnative worn turf replacenment systemto
the fifthPEYERVIEW e SxaYaGA PRV gure 12b as the sixth enbodi nent of the
present invention. Here there is a single circular turf tray that is

rot at abl e Thé canip 408asvseen froFigires THe 194 2 14bGE Plvoted flaGiydad 42b add i Ocat i on
that is on th oal Iine and i.s equidistant fromthe positions of the goal
posts. A¥CHHf qu' Yable gt a goadrnd 412 by meansofascervniagk systene 444 Thetserest x - yar d

“box, agl8 %ﬁérh : r [ ' I rea of
t he goal %SE'? . l%‘i‘? ﬁi;ss&@ygsc_%:%v t tg%teai’%’g&ﬂﬁgrﬁgée T 8@:3%"21%@%{;&1%; her, as
t he rot at therramp #68i Eachstrewrjeck isapnnested an atgeared @bty vik hadriveishalk sgsh nt, any

T 160 + BEa L Fee? Guk R 1ot i a6 D i P, Theoiess selmkinig of 1 ne

tray and setegidoSsil sequireRdy! Addiionsl Brikihg! SysténfYTIR! inotol 'Has Shad@fioRkl Movenent,
lifting the 1ia.hray novi ng into the new position and then |owering the

It
tray are &PHE§0ah tq gllavthergmp 408 torbs seaAnnelln raisediingbe avent ofapowes faiture.her
expl anation herein. Advantageously, there is no need for the use of covers

in thiG SYBS GfperAofPMBRBE of I S0RCHE dofifed WiftP & pB6 reS i il WidhC cO! di NG

to a seventh enbodi nent of the present 1nvention. I'bed with
r ef er encesurfacing gt issset R:givelthp rampi 408 4 xéry goadndibslimswifags The Excavatedy ent h

nmbodi - ¥ ' sy st em,400, t hat' .i.s provi ded art of a
(raapiod: ;re pé‘é%?ﬁ ﬁ&%&g’ﬁﬁl Eel{e%ggﬁl%%%‘%ﬁg’éﬁs‘gp?%pfpéﬁwb%ﬁ8?’%5‘@\/I ﬂ”ﬁ(ﬁgf nd a road
404 in a siwuf bay 4b%amd perhanéh qcamrets) rebicleOstcs TampdM2@ ppendiedlardl Y, the
second enpodi nent gddresses the problens highlighted, in the introduction
regar di ng °§mﬂn&ﬁmﬁ%@&§§#ﬁ§w4#§eﬂ% © perking ey 416.apd theay novi ng
syst ef8 40Rmips408iup. Fire’3b shoW e thFIRG U8B ehapbd WithOhe Htewhdk 42 40 second .

enbodi ments 'and in order to avoid unhecessary repetition, only the
di f f er encbs rap #08dowrescri bed herei nafter. One significant difference is
that the system 400 is designed to useable in situations where the road

404 1 uns- A 46§ eha #IPof (E Blp408, 492nARGRI2235 phdbiucl! PRSTSE culiihe 1S 2

422 acts as a safety device that can detect the presence of the leading edge of the turf

tray 418 as it approaches the crossing to close the gap in the racetrack 402. An

20  interruption of the light curtain 422 is used to check the condition of the ramp 408 and
if the ramp 408 is raised, movement of the turf tray 418 is stopped. If, however, the
ramp 408 is in a lowered condition, the turf tray 418 is allowed to move into the ramp
area of the excavated pit 406 and close the gap in the racetrack 402.

As can be seen in Figure 13a, the ramp area of the excavated pit 406 has an inclined

25 end abutment edge 424 for mating with the complimentarj inclined leading edge of
the turf tray 418. The provision of the inclined edge 424 is important for a lead into
the ramp 408. o

Movement of the turf tray 418 is semi-automated. At both ends of the travel, an auto-

.parking sequence is implemented to remove the possibility of any human error.’

30  Although not shown, the turf tray 418 has a proximity sensor mounted to its
. _ 2



very short distance between the edge of the racetrack 402 and the start of
the approach 30 into the crossing.’ I'n-such ‘a situation, there is not enough
space to |l ower the road 404 at -a gradient suitable for PearEBdoR373b0 reach
the | evel W02/ phase of an excavated tray- 33 WO 01/24894 PCTI GBOO/ 03739
moving pit 406. Accordingly, in the present embodinent, a collapsible ranp
408 IS DyAERthgl thiY B! RseokSAYR! @6: Bidwr) Qfovid af ARE nfbdBs Fons e | N
Figures 13a, 14a and 14b | s pivoted at a tray end 410 and is vertically
movabl e aends ofdhe tray draxelp The/ antomated rarking sequsngedBiioves thedray A8, slawly screw 5

j ack syst S. t [ r the
road end %ﬂ&%éﬂf@%ﬁ%ﬁéﬁ%i SCT e’\'fvg{tgc |%%m§§ﬁ%ét§&%ﬁ#%?g%gar not or
via a dri vaeessvki402od e patking bdynH$. al ways rai se and | ower the ranp 408 in
uni son. The jacks are self-sustaini ng so they do not require any

211 ow EnoAtrp st b Betasrse 2 diparfiog ey L6 AR e SRS AZ 31 1 ur e
10 The _UIOEﬁf deﬁa'ﬂh§féldlﬁ§91£&s 4385rbRERNE Bdkel of thORELHhH it Wolld QREWIse” €SI N
into whic surfacing grit is set to give the ranp 408 a very good non-slip

surface. Phexposed Fackguard romprisgs p woodemiuefengaging amon@sd R paiy of rabust

cross-sha | r for I

per manent Bien gire)fsH apfheF B 4l 0 538 i3 mifha o, S, (i,

Crossi ng. skoviit én ihvabmpaslﬁdmwtthltﬁeﬁxrfajayma ingldcedEach guarl 426 dan/tge bay 416
and the 15 ranp 408 u Fi uﬁg 13h shows the turf tray 418 engaged with the
racet F%cks ghe rajsed p 8’%!8%?%3'1‘??85‘{4”39"‘&‘#&39!&0 of the ramp 408,

a light curtain 422 is provided. The light curtain 422 acts as a safety

devi ce t h@théraBatiRs ¥Fithd RES REFEHRAMM Q&tefnhﬁ)d Bﬁﬂid@gnﬁﬁlg}% Qvetshipstatd tray

418 as it approaches the crossing to close %'he in the racetrack 402. An
20 i nt er r gipoFigled owells, provided: inc l;hq gxeavated pig 40§e 8¢ cReerk 428ccenssdli ti on of

the ra J dray 418
0%t oppe M poites 1 B eliin Sier ecihREC i MESAERP s Stbuiibf kil if [ 2, T
trgy I418 rthehalebmddntotoﬁmmfetherttay ﬂﬂil& Sysigm ﬁﬁembahxsti&ga:dxma/&hyddfm t 40ﬁ
and clgse the gap int acetra n be se n,k 3a, the
o P o chTDrifhS SemE MK VG Whags S SOme Ror Yo oo The vt SR, - ol
424 for rrmeam&;mytﬂa&e&mbwagxgaﬁ&km%éeaﬁ@whwm e turf

tray 418. The provision of the inclined edge 424 is inportant for a |ead
into become free moving in the event of a motor failure. The free moving tray could be

winched or dragged into position by tractors in this situation.

The system 400 is controlled by means of a radio-controlied remote 430. The remote
20 430 allows an operator to control movement of the turf tray 418 without the need to
walk up and down with the tray 418 during its movement.

In the above embodiments of the present invention, turfed surfaces have been used.
However, the present invention is not limited to turfed surfaces and could utilise any
particular surface. In particular, the present invention can advantageously provide

25 continuous surfaces where the users’ interaction with the surface requires the response
of the surface to be consistent.

" Having described particular preferred embodiments of the present invention, it is to be
appreciated that the embodiments in question are exemplary only and that variations
and modifications such as will occur to those possessed of the appropriate knowledge
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the ranp 408. Movenent of the turf tray 418 is sem -automated. At both ends
of the travel, an auto- parking sequence is inplenented to renpove the

possi bi | i&x P/%dsﬁ{'y human error.' 30 Al though not shownpcyikssebshe tray 418
has a proxi it y sensor nmounted to its 34 WD 01/24894 PCT/ GB00O/ 03739
undercarriage that can sense markers (not shown) provided at two netres
from t he andskills edaytbs tnade Mithbledephrtura fofNhe epirib aididcope 6EHS RiveRionkgves the -
tray 418 slg&y into iti final position and then lowers it into engagenent
with the St R ths@ppended glaims. acet rack 402 or the parking bay 416. 5

At -both the edges of the racetrack 402 and the parking bay 416, fol ding
guar ds 426 jafbe ag,sw&i&eai that e bRseltAvetah ¢an HeGexindbE W alBflagdoe Of the
turf when it woul'd otherw se e exposed. Each guard conprises a wooden
turf engdgpny swése icomprising 2 parality pf mevable tuifitrays sTherreplaceablscspastsons a

fol di ng | ' ifiagn.and Fi 15h sho it in a
Iowergd %om |%§§%’¥%%e? %ﬁ&faﬁﬁ{g})}’ tg‘?n‘ﬁ%’%‘“&%@%& nggnnﬁ?%\é\% %A%can be 10
secured iothdrhsportsiastivityo surfaver The tpaysi doulneachi bé providedes trail€ Wit ki ng pi n.

O her features of the, turf tray novi n%Fiystem 400 i ncl ude manhol e covers

428 and BEsEnbEchapism similato;that described, aboxe. Fhekeytofay suchssystemise cover s

428 conc i i i I | e i3 ? %gﬂ.mec AghksC iadi ng gear
is provi gigg’ ?igr&%géeﬁgwmﬁgﬂg{t%}%;@hn%%&élgﬁ‘o e 'tlpay d?dls\e/’\é\thgystem
fail. | n préfered mgthod is torusetangled 4verlqppingmdges which swhen congesteddogetian wheel s
and sgme fnon-dr.iyven wheel.s. e driven wheel can be manual ly. raised to be
out o eriah B TeAbR At Bin, e mbliet e charafiBBlyieS 21 8 HRiet®, e novi ng
in the eweoffim@ussurfié.or failure. The free noving tray could be w nched or
dragged into position by tractors in this situation. The system 400 is
controlled by neans of a radio-controlled.renote 430. The renote 20 430
all ows an operator to control novenent of the turf tray 418 w thout the
need to walk up and down with the tray 418 during its novenent. In the
above enbodi nents of the present invention, turfed surfaces have been used.
However, the present invention is not limted to turfed surfaces and coul d
utilise any particular surface. In particular, the present invention can .

advant ageously provi de 25 conti nuous surfaces where the users' interaction
with the surface requires the response
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of the surface to be consistent. Having described particular preferred
enbodi nents of the present i ' H— appreci ated that the

enbodi nment %leﬁlzgkqut ion are exm t hat vari atpEfRGposAsRo

nodi fications such as will occ ﬂlﬂm mg ssed of the appropriate
know edge 35 WO 01/24894 PCT/ and=skills may be nade without
depart ur €ldimem t he spirit.-and scope of the inventian as. set forth in the
appended clainms. It is to be appreciated that the present invention can be
extended,to,a replaceabl e . spokts, surface conprisin lurality of.novabl e
Lurf tr ads. ARPPRERS-OE slosist s G Bam gy pctpaly ayifets she Bmrtvs, Somamsing.y |
pitch, tennhfpvaklyifay having ke uppértsaiface witle tHealne cRhradiestitk A6 theRaVitySsuMaks Vi t y
surface. The trays coul d each be provided on rails with a novenent

mechani sm sff mgans for guidingfhe tray fetg the)gapso as e wesdge the ey relageablsipsthe gap s
how t d ' f Lqikped together. In thi
Case. the. B ferebyfo pidvide's/sBl el LBl BRCa By bR {000 1V D e

connected together 10 forma reliable pressure join that produces the sane
char act eRi sAn@pparatus acennding ta Claith 1, whbereintho appasay is agrang®d ty\®@opdn the gopiby

ot rreld e Ll Ll 1Lkl PET/ GB 3739.C L MS dai ol n
wppar at us. f SFR8eEe i PovpRlE ey, gm0 b SR 9 g e B erfaned D guide S
conpri si ng gay setvithegdp awayfiom the adtiviiefac&Ur f ace with the sane

characteristics as the activity surface and neans for guiding the tray

into the,gap so as to wedge the tray releasably in the gap 5 and fhereby
to provide %‘%@?&P&%ﬁﬁi’ g Wntlaan Juer ZcWherein the gpparaus 19 arranged to, glose Q&

accongli ng t eopkRithe dap mmfveiyrhdiaa¥ REPIAE e éoidﬁfght % ¢ aI:@vi{rfé?PﬁEle tfpoar

by disengaging the novable’tray Tromthe gap an gui ding neans 1S
arranged t ockamgedrelativelnquigklisut of the gap away fromthe activity surface.
3. An apparatus according to Caiml or 2, wherein the apparatus is

conai 1 o of KRRl acs luig 10 Bl buSeAAP ol ekl boll E il il

upper surface of the movable tray comprise turfed surfaces.

5. An apparatus according to Claim 4, wherein the turf of both the activity surface and the

15 movable tray is provided on a layer of topsoil having 2 minimum depth of 150 mm, such

that when tray is wedged in the gap, a continuous layer of topsoil is formed having a
minimum depth of 150 mm.

6. An apparatus according to any preceding claim, wherein the upper surface of the movable

tray is arranged to have substantially the same coefficient of deformation as that of the

20 activity surface such that when the tray is wedged in the gap, the resultant continuous
activity surface has a substantially uniform coefficient of deformation.

7. An apparatus according to any preceding claim, wherein the movable tray comprises a
plurality of movable trays for closing the gap with at least one of the trays being arranged
to exert a wedging action in the gap.

25 8. An apparatus according to any preceding claim, wherein the guiding means is arranged to
exert a substantially horizontal wedging action at edges of the activity surface at the gap
and the edges of the tray. |
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4. An apparatus according to an receding claim wherein both the activity
surface and the upper surmll! "E "u Eble tray conprise turfed
surfacesW o1/218bg2PPAr at Us i m 4, wherei nptigposiésaeof both
the activity surface and the 15 novable tray is provided on a | ayer of
topsoil having a m nimum depth of 150 mm such that when tray is wedged in

‘the gaf, Anappdritosiacesrdingerangfprécedingiclaimhswheréifiti fiadihg fedns iFhfthngedslept h of

150 nm 6. An apparatus accordjng to an recedi ng, ¢laim wherein the upper
surface oS I vemcg&w;i;gm& 3cHAR é%e‘{éﬁ‘ ?féb%‘a’gly% furkace 4t the gapand ane
coef fi Ci efhb e@fesdeitRl i on as that of the 20 activity surface such that
when the tray is wedged in the gap, the resultant continuous activity
surface has a substantially uniformcoefficient of deformation. 7. An

appar alQisAn @pparatus geqonding ¥0 pry: pEasedine claimmwherpiarthe movable tay omprisesay

conpri se | f ap.w th at | east
one of 1 ressy i pflaidids Sse WA Jhe side ke cBlppfis Wlduabiif, SR biuhs °705
8. An appmadatpper pocibans grovidedmt amgngle tcthelvertical] ai m wherei n t he gui di ng nmeans
is arranged to exert a substantially horizontal wedging action at edges of

the acf{ vity surface t he~gap,~and t.ne edges of. the tray. ,37 WO 01124894
11115 1hty A9 FpRatiefEpiing BTCHER 10, Wwﬁgﬁg’ﬁbgﬁw W‘éﬁﬁ&? an geute
accor di noanigle tahe witicakdi ng cl aim wherein the guiding means is arranged to
exert a substantially vertical wedging action at edges of the activity

surfacg, af _the gap and. the. ed of the tray. 1Q. An apparatus according
to any r‘%’é fiegp n&/\fﬁ&‘éﬁ"ﬁﬁﬁ@%é‘?ﬂ%ﬁ@%&i”@ and
upsd andi ngF bk 20efnes thlike ddrf@atVal | s conprising substantially vertical

portions and upper portions provided at an angle to the vertical. 11. An

apparatus according to_C aim 10, wherein the upper portions_are arranged at

an aculls Ap appasatys agoerding tq anyaef Claims AQ) toy 42, whareis the tray eemprises adiawidn 11,
wherein td}ﬁnw st E%%' d at an angle 10 of around 22
degrees to t edrélcgfc?&}%. %agg’ggrqg't us according to any of Cains 10 to

12, wherein the tray conprises a liquid drainage grid provided at the base
of t hel4 rAy apparatug\acearding tox any ofcCloiras Heta b3, avherain thel tayrepmpgisesHa egarserher ei n.

the tray cﬁﬁg?éélﬁﬁénﬁ coarse.

15 15. An apparatus'aocording to any of Claims 10 to 14, wherein the tray comprises a top soil
filling extending beyond the height of the upper portions of the side walls.

16. An apparatus according to any of Claims 10 to 15, wherein the tray further comprises an
edging material and a soil filling, the edging material and soil filling being arranged to
provide a tray edge which extends beyond the upper portion of the side walls at the same

20 angle to the vertical as the upper portion of the side wall.

17. An apparatus according to Claim 16, wherein the edging material extends along the upper
portion of the side wall and continues along the same direction as the upper portion for a
predetermined distance before being folded back into the soil to anchor the edging

material.

25 18. An apparatus according to Claim 16 or 17, wherein the edging material comprises a
porous geotextile or porous plastics sheeting.
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drai nage material. 15 15 “An appar aﬁﬁarat us_ace accilrd ng to any of Clainms 10 to 14,

wherein the tray conpri ses ﬂll! uﬁmnul‘l"u I ng extendi ng beyond the hei ght

of the uppgdopsysdd ons of t An appar at USPET/GBOMO3MY t 0 any
of Claims 10 to 15, wherein thé tray further corrprlses an edging materi al

and a soil filling, the edging material and soil filling being arranged to
provi de 18- Anagpparaies edeording anye priseding claiin; wherainpthe edge lpmﬁiesnbf ttieeacalviiyz
wal I s at t e the rtical asthe ortlo t he
side wall . Q‘%‘;&%g% %‘%%a? °‘I %‘E‘%}' CYmpTIe A @@@Fﬁgﬁ

mat eri al eniewedanalveimaltﬂimwpper portlon of the si de wal | and conti nues
along the same direction as the upper portion for a predeternined distance

bef ore foId d back.into the soil, to apchor the edging paterial. 25
18. An ggp c?ﬁﬁaf%g ey BTe&F‘fH‘&ﬁlaHP’ e’\ﬂh@? &dge prefilesief the aekivisy | al

conpsi ses am-fmramﬁe taﬁatdfltﬁe% 3 L C8 féﬁ'ﬁe&m 4894
Lo r reeper "l %ﬁ?’ IIIo OO’3739mE gp’gxlea%ppa%fa%
accordi ng HWeér”éééGW@tﬂilpéﬂ% vvherel n the edge profiles of the activity
surface at the gap and of the novable tray conprise corrpl i mentary wedge

shapes ' us W) n)

pr ecedi %3 (I:S‘I\Ha \/\/nerg(l’r}r'lllﬁlr tb%gé’%g‘?&g? ﬁg‘%’ "gﬁﬂ@ﬁe 2ol e\ﬁrﬁ@% Pt‘ﬁgﬁ‘ﬁxév at

the gap andumficetdtchengapland afithy momblei 2y comprise ncoRipimeniey gonetagigss as

viewed in @w'il%ﬁ' gﬂ al 8?“1 21. An apparatus according to any preceding

claim whereint é’%dlp Pl es of the activity surface at the gap and of

the novabl e tray conprise conplenentary curved edges as viewed in a

hor ilgonf2l Anl apparatus@cditdingio apppiecdditsg E18ifn ReHhRE cohpriving £5GP6 flﬁfdﬁ'néfbfn

further coggrlsug a support platformfor the novable tray.

appar at us ?Fgmto G aim 22, wherein the support platformconprises a

plurality of diagonal support nenbers arranged in groups each group being

ar r anged3}! Anfapparatuseco ﬁhtlaiﬁl 22 Wﬁé}éﬁ'ﬂl&iﬂ l&g él-hséé E'giu?aﬂtfﬁiat hon.
erein ppor

15 24. An apparatus accor to daim 22
3@5 enal support members arranged in groups, each group being arranged to focus the

weight of a region of the tray to a single location.

platformh

15 24. An apparatus according to Claim 22 or 23, wherein the support platform houses a
movement system for moving the support platform and tray into the gap.

25. An apparatus according to Claim 24, wherein the movement system comprises a set of
wheels and the apparatus further comprises a set of guide rails for guiding the tray. into the
gap.

20  26. An apparatus according to Claim 25, wherein the guide rails are curved.

27. An apparatus according to any of Claims 24 to 26, wherein the movement system

comprises means for raising and lowering the platform and tray.

28. An apparatus according to Claim 27 as dependent from Claim 25 or 26, wherein the
raising and lowering means comprise a set of hydraulic actuators acting on respective
25 over-centre pivot arms, each over-centre pivot arm being connected to a wheel of the set

of wheels,
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novenent system for novi ni t he sui)ﬁort [)I atformand tray into the gap. 25.

An appar atus according to uﬂu‘mmz ulmﬂ ﬂlln t he noverment system conprises a

set of yhesl nd the ap onprises a sepcPpoisdd rails for
gui di ng the {ray into the gap 2o 76. °*An apparatus according to Caim 25,

wherein the guide rails are curved. 27. An apparatus according to any of

“C ai ms 224 Anoapiaratushacceiding tve Olaime28; nihedsifi (RN raiSiOF Nt J6Weril Afeah® had &l Si Ng .

and Iovverlgﬁg tnge%pl atf.orm and,t&l%}/. 28. An apparatus according to Caim27

as dependBWEPIHEH, BYSIINR Many inshuding a backup pumn forsenebling, dhe sHging Agdneans

conpri se Poveping® béwfiichedlihdepditdelily, 0" S acting on respective 25 over-centre,

pi vot arnms, each over-centre pivot arm being connected to a wheel of the
111

set of wheels. 39 IIILITI 1IIIIL [1ijl 1 1131111111 PCT/GBOO/ 03739 WO
01/ 24889 Ancapparatusqaccording 0-(laim 28 0r 295 abergin dheGruppent Diatfomncsoniprises e

rai ging a [ . Ve incl uding a
back. up pURrRYRE slehoFPRAF Sl SipBorihd i) WRIREF bt BieChly B BRGFp ol fe

i ndependeleatfyrmMnaAmap:beamlﬁtimaa?ﬁomlj\ivﬁghh?igﬁt ea'rrbeafhlnﬁfen&]?to theevieels t he
support platform conpri.ses a 5 ural Lty,of support legs for s orting
©he wei ghVIAdhE PYRE SRR pist iy of POAHPRAL I BEraulit SECraiArs fO Blare s PIAURER o
condi t i onindw 4 rdisedFonditiedy Wei ght can be transferred to the wheels via the

over-centre pivot arms on actuation of the hydraulic actuators to place the
pl atfohfn into a raiseqd, condition. 31. An apparatus according to C aim 30,

wher ei Al-eARIFPRAINS Accordigete Claigy 3¢ cvherpin gagh supportileg iy, prowided with 8r°Ciecur el v
engggi ng §ﬁi§e&b§ﬂﬁr§&h§elye%§a?ﬁ%h@?ﬂiﬂé?&iys according to any of Clains 24 to
€ 0

31, wherein the novenent sys nprises electric drive notors, the
nmot ors_bei ng pul se controlled such that the rate of novenent and
posi t i &hi g Wparks pacaxding: 1A amy ob Cloimsi 241 tardd, cwhersin|the anovementisystem 33, An

appar at us rﬁﬁﬁ% ' : | P gg{l\'%

conpri sesc a gﬁ?gﬁ“@"qﬁ 3%@%121”8%%‘? Hggngbﬁ%{éﬁ%ﬁ%g deil\{rrztﬁ)vttgér?e&r#J %‘P%? he
pl at f or m swodlerherd wnd pasitidningadfdiet platformcban be vankdand comtfolledacaupgtelyat us
according to Claim33, further conprising proximty markers provi ded at

33. An apparatus according to Claim 32, wherein the movement system further comprises a
15 digital controller for controlling the movement of the platform and tray via the electric

drive motors.

34. An apparatus according to Claim 33, further comprising proximity markers provided at
predetermined distances from ends of travel of the movable platform and tray and the
movement system further comprising a proximity marker sensor for detecting the presence

20 of the markers in order to slow down or speed up the movement.

35. An apparatus according to Claim 33 or 34, wherein the raising and lowering means -
comprises limit switch means for disabling lateral movement of the tray until the tray has
been fully raised.

36. An apparatus according to any preceding claim, further comprising an alignment system
25 for aligning the edges of the tray with the edges of the activity surface at the gap at one
end of the movable tray’s travel. '

37. An apparatus according to Claim 36, wherein the alignment system comprises alignment
wedges provided at fixed locations with respect to the edges of the activity surface at the
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predet erm ned di stances frW t he novabl e pl atform and

tray and the novenent syst wmmm,mnmlm ng a proximty marker sensor
for det ectywb@i/bdaes presence o S in order toPET/OROUIMIY Or

speed up the novenent. 35. An appar af us® accor di ng..to Caim33 or 34,
wherein the raisi n_aband | owering nmeans conprises limt switch neans for
di sabl i ng 2P apdhguiAe mearsinteprctive with the aligpment wiadges fox/lokating the plathouh lapd

Comr Si ng S Paareied Al e UieslrAROMRE BBl B BRI oy i o

the edges of the activity surface at the gap at one end of the novable
tray' s t38aviel ap@Tatusiaccapding & (Haisc3?)rehereintthe @uiderm8fns cdmapriserattlésst one

al i gnment system.conprises ali gnnent wedges Rpravi ded,at fixed | ocatjons
with res peé’%hefl(?g]t}}?@srggﬁd@gabf“ Pg"e gy (1P FROXE g’ﬁr‘ﬂ%‘%‘é‘“&tﬂn‘? iy lptgrally unul the
LETTIsET L1 ipkdtfobrhlis aMgned etferflg. ¢ 11 1I1T1 11 1111 PCT/GBOO 03739 gap and

gui de neans interactive with the alignnent wedges for locating the platform

and tr%é in a predeternmined aljgnnent wth the edges of the activity
sur f ace 33t AhE aggordug g S8sWherew, the gyidegmeansicomprises i phusality fie

gui de MeanSyieeRR hbidnga! the Setied Rg@ ' 428 ehdk 4856 0
move the platform andgai ray Iaferg'fs 3’%?%’&@“@8}9@%%%&% S a ?fg;aﬁé
correct|y. fonligningsagheendtinyseaccor ding to C ai m 38, wherein the gui de neans
conprises a plurality of wheeled housings, the wheel ed housi ngs being

o An’ 20n AT erERRRRELRRNR P Citl2 R Dby §f Claig? 29 RIS ABoRBp o8 B2

depeindent  ovhefsimiherwidth of bachnbfwheed is dversited ivitiDfespare o BE WilIf thé ek ehisi zed

Wi th respect to the V\%dth of the each rail.  so as to allow relative |ateral
novenent oF°P§1@%‘P?ﬂ’F fiys Latezelamoysmentrof the platforsy ard 88¥accor di ng to C ai m 24

or 25, wherein the novenent system conprises hover neans di sposed at an

under si d¢. @in dpparatiisatdordifiy fOClafih 28 bt 25] wheldin'itid mioverieRtsyatath éo%h’lp%isegham
platformoff the ground such that it can be noved laterally. I5 42. An

appar at us Zeeans dispased @ anjuaderside of thewlatform fonereating: afinid enshien andrmaisingsbe at
| east one id&&ﬂﬁ%iftﬁégr%ﬂd’%l%h'ﬁhﬁcmgmvaﬁ{uawface for movement of the
by e hove : _

fluid cushPon created I neans.

15 42, An apparatus according to Claim 41, the movement system further comprises at least one
runway for providing a smooth flat surface for movement of the fluid cushion created by

the hover means.

43. An apparatus according to any preceding claim, further comprising winch means

connectable to the tray or platform for effecting movement of the same.

20 44. An apparatus according to any preceding claim, wherein the guiding means is arranged to
move the tray such that edges of the tray move into engagement with edges of the activity
surface at the gap at an angle to the plane in which at least the upper portions of the edges
of the activity surface at the gap are provided.

45. An apparatus according to any preceding claim, wherein the edges of the actxvuy surface
25 at the gap are provided with a reinforcing wall structure for maintaining the uniformity of
the edges of the activity surface.
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43. An apparatus according any preceding claim further conprising w nch

o 26 v at e NI RHIR MR cocti v o Somanmiasms o ¢ e

guiding neans Is arranged td #fove tthestrdy such that edges of the tray
nove into engagenent with edges of the activity surface at the gap at an
angl e #6. Amepparatus agoording thClaim |48 awhereineeacippdge gfahé activity shrfideat etbgep of -
the acti v surface at _fhe .are.proyided. 45.. An apparatys . agcording to
any prec eﬁ‘ﬁ‘_&f %‘fné?rfﬁes %%%%ﬁ%ﬁ’é%@&gé@%ﬁqﬁ‘% ﬂ%?c‘?qgmgt’?ﬁg‘ﬂﬂlfaﬁg _émi‘égm&t t he
gap are pbeéing aeshged toprovideanadivity SEHS eligesWhidh kidefds' oﬁmah%&zaﬂiohhe ‘
uniformty_ of the edges of the actjvity surface. 41 01/ 24894 |

11111111 1%fthe reintoncing walh stucture side-wally. 03739 C L M S 46. An appar at us
according to Cl aim45, wherein each edge of the activity surface at the gap
f ur§ heg7C ARRILb&ASSS BétoftieY PLTIAR 46, villerdl thefedfie! mAtkdidi | ﬁ%g'

mat eri al and_ﬂs)oi | fi I?I i ng belng ar rezringglg tdgmgr%;vt%ﬁ e'egﬁn%siz{tfﬁa tyluggerrf ace
edge whi chortien ofidke teinforsthgt wall siweture mod tdoptinues faldrigethe samé alirectiop asathe

structure si | l.s. -5 . An ar a ccording.to .ClaimA46, wherein the
edgi ng mP@&g?&@QF%ﬁfydéﬁgﬂwgﬁg%ﬁ%%m 518 Bir‘-?egp“g‘tfgoratb? ?ﬂ‘&"@? Twal |

st ruct ur etherdgiag iatefidbs al ong the sane direction as the upper portion for
a predeterm ned di stance before being folded back into the soil to anchor

the edging naterjal. 48. An argtus . according tg Claim4 or 47, wherein
t he edg#'ng‘“rﬂ’g’@iaf“ﬁlac‘é gitge@o 4%0°’p6i0 “ﬁ‘@o‘?‘@ ging ’B?"e‘bgr??&g’"ﬁF%lgt i cs
sheggti ng. p&@usﬁbte%ﬁ%ﬂbtbﬁsﬁﬁ%s@hé&nﬁ.o any precedi ng claimwherein the
activity surface conprises a pathway. 50. A nethod of closing a fixed gap
in an activity surface, the nmethod, conprising providing a novable tray
havi ng4ZnAnApRsraws peogedingfo #ny: precedingeclaipnWherein, the eptdty surfapr-comarises 2y
surface ] guiding the tray into the gap so as to wedge the sane
rel easably 1n“the gap to close the sane thereby providing a substantially
continuous activity surface. 51. A nethod according to Caim50, further
conpr i 3@sAgpethedef clesingpafixadiganiin; amapsiyity qunfare, themethadcompriging pravidingagap and
guiding i gmﬁy w;gr@ | irfa ) C ' Claim
51, Mere%nr? t etré;{ eps o @%}m ng %%%%enwﬁ%%%mwwg

15 and guiding the tray into the gap so as to wedge the same releasably in the gap to close the

same thereby providing a substantially continuous activity surface

51. A method according to Claim 50, further comprises opening the gap by disengaging the
movable tray from the gap and guiding it away from the activity surface.

52. A method according to Claim 51, wherein the steps of closing or reopening the gap are
20 effected relatively quickly such that the condition of the activity surface can be changed
relatively quickly.

53. A method according to any of Claims 50 to 52, wherein a plurality of movable trays are
provided for closing the gap and the method further comprises at least one of the trays
exerting a wedging action in the gap.

25  54. A method according to any of Claims 50 to 53, wherein the guiding step comprises
exerting a substantially horizontal wedging action at edges of the activity surface at the
gap and of the tray.
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20 effected relatively quic - t condition of the activity

surface can be changed rellg'mlpﬁm "ﬂﬂl‘ll“"f% A nmet hod according to any
of Cl ai s &g oiR4g9¢. Wherein &a pd ural mtysof+*novabl e trays ace/Groo/erzied for
closing the gap and the nethod further conprises at | east one of the trays

exerting a wedgin acti_on:_si_,n-“-.__thefdgap. 25 54. A nethod according to any of
Ctai ns 5%.td rsabmi?wmocdmg.ttq@ngm laims 56 pocFhpwhiesaid’ the guiding, gtep comprises

the. gap artoeiid ABRRAANIAALMGHLE dodh § 1988 o 14 S0 el 4B ° 7L
M-S PCT/ CBQad@F titlrdy>. A nethod according. "to -any of Clains 50 to 54,
wherein the guiding step conprises exerting a substantially verti cal

wedgi ng tjon at. edges. of the |vity surface at, the and of the
oy 65t i raeiit Sctiing it gy SEUE S0 16 Shrrein 5SS SR OREHEH di ng
step £onpr ikeding thetRiying stbitantibBY curdedpaill Riié BRigas id the abtivigbufaéd) i nto the
gap in the activity surface. 57. A net%od according to any of Cains 50 to
56, whergin the guiding step conprises raising, and/or |owering the tray.
58. A methot metkad ageerdingdo enyohClaims §ito- 36, wherein the iggiding $ep eomprisesspising
conprises t &b jght froma plurality of support |egs supporting
the weight o t%e tf@@hﬂﬁgﬁ the tray is in 10 a |lowered condition to

wheel s of the tr;i/ at ends of over-centre pivot arns by actuating
hydr aul i 28. aé traethest accarding: tecClaim 554 hereimths raisingtef the way cemprises3fansfRrringt hod

according to. i m 58, further c rising.controlling.and varying the, rate
of novene n‘f'el%tgllr%gipm%l#y ] Bsmg:poﬁﬁggstsp @8 e Pg’BF Vo) m?,gg kpﬁqu'ésd“r i C
dri veo nDt orzslowepsthesniditidntte wHeels! of thé trhyi et &ds)of ovér-Qatre Divie lahRé bR agistiighg t o
Claim59, further conprising .controllij n% t he novenent of the tray via the

dri ve mot oriydtasligetyatarsattached o athepends of thepivokamas.- hod according to C ai m 59
or 60, further conprising providing proximty markers at predeterm ned

di st ancesn.f & GRetBé SccBidi Velaip st ; s
cofding fV€lairk 58! RBMHIP ¥aHRbAsitgd é&hu%ﬂele édﬁfgeﬁ%ﬁ ﬂ{\fg%n?f_ -

presence of the markers 1n order to sl ow down or s
62. A nmet homovrmest dnd gpasisioning of tig Maysbys Tontrollghly pilsingi electtie drize snetgrsand

lovering of . hh€ted to wheels of the tray.

15  60. A method according to Claim 59, further comprising controlling the movement of the tray

via the drive motors using a digital controller.

61. A method according to Claim 59 or 60, further comprising providing proximity markers at
predetermined distances from ends of travel of the movable tray and detecting the

presence of the markers in order to slow down or speed up the movement.

20 62. A method according to any of Claims 57 to 61, wherein the raising and lowering of the
tray comprises disabling lateral movement of the tray until the tray has been fully raised.

63. A method according to any of Claims 50 to 62, further comprising aligning the édgés of
the tray with the edges of the activity surface at the gap at one end of the movable tray’s
travel.

25 64. A method according to Claim 63, wherein the aligﬁing step comprises providing
alignment wedges at fixed locations with respect to the edges of the activity surface at the
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tray conprises disabling lateral novement—of—the tray until the tray has

been fully raised. 63. A “(ﬂ o any of Clains 50 to 62,
further m{%ﬂ,ng al i gni n;rm ﬁ ummmm”m e tray wth poecespmssof t he
activity surface at the gap *at ‘one ehd sof *t he novable tray's travel. 25
64. A nethod according to Caim63, wherein the aligning step conprises
‘provi di ngap ahd dpvating tlwedgein atprédeteadiriedcadigiman with fthe edgee of theoadtivityedges of
the activi su face, at "%8 WO 01/24894 111 lJd | ‘;‘,}Yﬁ]ﬁ?lllll
PCT/ CaooPEEs 3t e BRE Y inereiiion SEICRPeRoH PR oy Fit 5 AUBPER R ol | gnrent
with the edges of the activity surface at the gap by interacting guide
rcr]eans sggAt ine%lzd a\g/z\;]otdmg té ntﬁnml ffsgo"rramvhm&gm alighing Ateﬁ&bhpﬂseam?wﬁnﬁ thg to

aim or erein t algn g step co i ses ng.,the tray
| at era||§raxa£atvﬂév?sr@9qamgwﬁgw oo feceap "%&gﬁtmtlﬁ igned °PF5‘3}1Y9§ al i gned
cogrectluﬁega'S the gap. 66. A nethod according to any of Clainms 50 to 65,
wherein t gui'di ng step conprises noving the tray such that edges of the
tray nove into engagenent with edges of the gap in the activity surface at

an an§feA methied geconding to emy of Claims SQsto 65 ewhgseinrthe gridingnsiep comprsesedges of
th to 66,
ey 320 Bl @Y F o W Sdocs B R0 bt S5 Spiideh o it QeI Bl |°

racet r acthecactioity sarfacenap anwingle tarthaphne & mmca:tdeait tdy upperChartions46f the9. A

met hod of ,clo a reconfigurable racetrack crossing, the nethod

conpri si fg8 é°?r§'F mé’é%‘ﬂii‘?ﬂgng to daim67. 15 70. A method of
reconfigurably joining a first section of an activity surface provided in a
mMyable?. A M¥thbe adcoditg fslaBest CRinS0 {065, Itietein the ftivitpsiefacd banprisedad
conprising providing conplinmentary overl appi ng edges which are |ncI|ned to
the vertP8B™aHn both of the sections of the activity surface, noving the
novable tray with the first section into a position adjacent the second
secti gg. rﬂc&ﬁ?ﬁfa S@iprisg! deais ebrdiMglith Cidi@ 9ccond 20
sectigg g‘long heb{‘ﬁ?ﬁ&%‘é%ﬁgﬁsgne to recor??fag%r ably jOI r%tthe two sections

together. 71. A pethod according to Caim70, wherein the ,abutting step
conpr 94 methed ofglosinga rqcpsﬁwslg%mck Grassingthe method gemprising amgwod ones

into congédopaﬁg@rmaﬁ?g-}_act with the inclined

15 70. A method of reconfigurably joining a first section of an activity surface provided in a
movable tray to a second section of the activity surface, f.he method comprising providing
complimentary overlapping edges which are inclined to the vertical on both of the sections

- of the activity surface, moving the movable tray with the first section into a position
adjacent the second section and abutting the first section into contact with the second

20 section along the inclined edge to reconfigurably join the two sections together.

71. A method according to Claim 70, wherein the abutting step comprises lowering the first
section such that its inclined edge comes into complimentary contact with the inclined
edge of the second section.

72. A method according to Claim 70 or 71, wherein the weight of the first section forms a

25 - pressure contact at the inclined edge.



edge of the second section accord| ng to Aaim70 or 71,

wherei n the wei ght of the fIIMI' ?Hﬂnﬁ "H"F a 25 pressure contact at the
inclined qpgoi2edds | 1111~11 Tllc 11 111 WCriGBo@ess»4

PCT/ GB00/ 03739 ro s * 73. A met hod accor di ng to any of Clainms 70 to 72,

wherein the abutting step<conprises noving the first section into cont act
W t h t he7%ebonethod actardingttocanyaofyClaims 70He 73, awhereid tlad abutdegs tsteprboumés

portion of Iene t e of .the second sect

met hod acco’trhgsin’gqgEl hﬁ?&cﬁﬁ ?fga‘%%flbggéeco%ﬁ%‘fm ab¥pinels 1o ?JP@\'/‘F efﬂfg a
third 5 seletsten upf:ertpbﬁldmiﬂﬂld ﬁlﬂnﬁdr&ﬁ@kn%ta?y &d}8 0P the@BGUnH sk&foml | on from
t he second section, and arranging the first section to fill the gap

bet d.the th ct wh dwith th
et e %8 SEAB RSebol b OB5s 3P e e g et B

the f§rst seetibpof e hotiity Mubtaad bt ¥ sﬁ%"(ﬁmgcon‘zﬂsec R SO RRHER t%n‘ﬂth

conpl ementary inclined edges of the on an e spacCed-apart
third sect i&ranging. thﬁﬁMtSmnetgcﬁikﬁhprgptbetvmlyﬂG setorl and the thif, settisrishélien

conpri sing sﬂ% I_n e first section fromthe second section by

rai sing thegﬂ;‘gﬁ’g‘%S g}e i @?P Separ ate the sanme fromthe second section
al ong the inclined edges and thereafter noving the raised first section
away fr#fin Ahmethed acabrding tto @laiml 34, flrthér dongRisfnigprovilling tBE Firsti sedtichUwitR e

conpri si ng ra ectjons, a first_one of the _sections being
provi ded .r@%aﬁ'&%ﬁ%ﬁ r cRERgSEeRL YVl Gomplenasataay) dnalined idges afthsecond
one @f the @g@ﬁd@aﬁoﬂ&d&%gﬂa@é gmsmggl on of the activity surface, the
first section conprising an overlapping edge which is inclined to the

vertlcal nd conplinentary with a corresponding edge of the second

sect i on, 76 & Hmsthed agoqeding F%Fnb‘sglﬂlmaﬂodar?ﬁ)&rﬂm cmnpnsmgaésasso‘anblmmherﬂrkty
sean ess Wi g 7 b| & ' ur f gce
according to ér{;ﬁﬂ]ﬁ%é’%@gg&!ﬁgn 'g‘s‘“g (ﬁé 3?0 ﬁ@
first sect issronsistctidrcalemgthe inclined edges aﬁ&ﬂlbmﬁ:trﬂﬁdnﬁglhé P&sedfﬁr&tl seétion atthy A
met hod of r rﬁ%hassenbl ing an activity surface in a stadium t he
nmet hod r@?’? according to any of Clains 70 to 76.

15 77. A reconfigurable activity surface comprising a plurality of sections, a first one of the
sections being provided in a movable tray that can be moved into engagement with a
second one of the sections to form at least a portion of the activity surface, the first section
comprising an overlapping edge which is inclined to the vertical and complimentary with
a corresponding edge of the second section, such that the first section can be joined to be

20 apparently seamless with the second section.

78. A reconfigurable activity surface according to Claim 77, wherein only upper portions of
the edge of the first section and the second section are inclined to the vertical.

79. A method of reconfigurably assembling an activity surface in a stadium, the method
comprising a method according to any of Claims 70 to 76.

25  80. An activity pitch provided in a stadium, the pltch compnsmg an activity surface according
to Claim 78 or 79.

81. An activity pitch according to Claim 80, wherein the pitch is turfed.
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25 80. An activity pitch prg | lum the pitch conprising an
activity surface accordi nd,'ﬂ"ﬂﬂj'ﬂ“ﬂﬂmﬂim 81l. An activity pitch
accor di ngyd @inhdedi m 80, whereirt i turfed. 45pcT/GB00/03739
111111211212112121122112112121 | 121111 Wc) 01/24894 * CL M$ * PCT/ GBOO 03739
82. A reconfigurable tray noving apparatus for constructing part of a

‘r econf B3uAatskcenfigurable trgy moving apparatus for zppstruatingsparv ofa reconfigumatie wctbfitygui de -

rails and_at. | east one tray providj rt. of . the activit urface,. which
o movabl SUGer fe eprrves Comfprbing aset ok buldR sl of e SR opilig PAFEHE rovi ng
the at | edglactivity surfaze, wHi€H 8 lniavable of tHeqils; e dpParkiis fihtHef 6dprisiny meardvel of
the tray 5 on the rails in order to effect all%;crrent of the tray with an

edge of t FRr meving theyat deast enecdraydateraliy, withsespaet e thecdimetiom of travebpiihetey,
whegein t. | i ' f . t
v g wh o ettt BlordBS eRERRGO s B8 wih B bador ARIERVEL wBRES °F)

thereby allowing relative |ateral novenent between the wheel and the rail.
84. An83pparapparstus eceordingitp Clainti82 whegéin the 18t8ral wiowingimeans comprises alsetafvi ng

means co LSes secured, al i gnnment ns I tionabl g .at .

pr edet er m glg%gp%gﬁxtsét%vwgmﬁereéssﬁv zrgﬁdnt‘ﬁg ¢ dgﬁgfﬁ t‘fﬂ’f?‘ﬁ@ﬂ% ﬁv 28t ace
and gui dethersbyalipwing relativelateil nitvemion: dbiweeh hiywheel 4d-thp@ilate with the
alignnment neans to align the novable tray with the edge of the activity
surfaceg,prior to secure en enent _fherew th. 85, An, apparatus according
to O agﬂﬁ &%, SPpRTaTIS Ao fChitadzan py herRin the Jaferal OKing ks CHPTSeS at o

| 0qgt i oNns s&afddRFipf éhtﬁﬂeah@pééﬂﬁhnraﬁl%B?&ﬁﬂe&&erﬁﬁﬁééﬁd&ﬁﬁn%ﬂx@ﬁue@m%@édg%h? tray
along the direction of travel at engagenment wi'th the edge of the activity

surface. @btheagtivippwrfaes and-giide meang proyidgblgiom theimovatisraydectocoperathwithui de
The gui o el kah P T Wrign 55wk s Litihi Bihelcthd 1y 4B0EBubiaB0. 0° o,

to 86, t hsecatd epgagenientherewithonpri ses an 20 el ongate wedge and the guide
means conpri ses a wheel ed assenbly for engaging the elongate wedge to

ef fect ogai,d | ateral ali.gn . . r.econfi qurahl e vabl e tra ppar at us
conpr i Sndpofieah arbnafl B Cloim 8 whagia i serstel Aeod Y, sitaisin oo
actisvi ty ows lozatorsndnespoadingito the Rspetive sositlons of theldnds bf titSray dongdheVvi ded -
W th engag%encgi vvhgel s _which enable the trays to, be mgvabl e on the guide
rails to o oF ravel, atengpgemegt ik thejedge BV SUfACEy | ocated at the
coupling position by transferring '

86. An apparatus according to Claim 84 or 85, wherein the guide means comprises adjustment

means for adjusting the relative position of the guide means to the tray.

87. An apparatus according to any of Claims 84 to 86, the alignment means comprises an
20 elongate wedge and the guide means comprises a wheeled assembly for engaging the
elongate wedge to effect said lateral alignment. -

88. A reconfigurable movable ﬁay apparatus cbmprising a plurality of movable trays each
providing a part of an activity surface and a set of guide rails wherein the trays are
provided with engaging wheels which enable the trays to be movable on the guide rails to

25 a desired coupling position and be securely located at the co;ipling position by transferring
the weight of the tray from the guide wheels to fixed support means of the tray.

89. An apparatus according to Claim 88, wherein the apparatus is arranged to transfer the
weight from the fixed support means of the movable tray to the guide wheels at the secure
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the wei ght of the tray frothé’msTfo‘fixed support neans of the

tray. 89. An apparatus accordicm’ lmuﬂmm,,ﬂmﬁhglrjgbgrzhmﬁggg/’:;;gl S

arranged t@dgameier the wei
movabl e tray to the guide wheels at the"secure 46 WD 01/24894 | 1111111

LEEEer veer te el PCT/ G800/ 03739 M'S coupling position prior-, to
movi ng t he conplingoposition pricrdé: mdviag the trayaort the guideetails tvia theowherls topamitheron
away from the, coupli pesitian. 90. An apparatus according to C aim 88 or
89, wher ei rP°é‘éleﬁa§’P¥1§ng‘o‘ﬁ$??"§§§8 O al ity of over-centre pivot arns each
connected at one end to a gui de wheel and having a hydraulic 5 actuator

provi ded0atAs apparithe acodiding td €lamess 6£ 89, wheteinOdach iy doftiprigesos plurglitst dfo be
novabl e between two positions in order to effect_the transfer of_ the
wei ght . 91.OVEFCERHSfivat ganseach comnegted gt enegnditog guidsavheeland-haying:a hydzautic

hydragul i c a{?{dg i /! | i Qe r‘aﬁra‘ﬂg

circul ates hy ?;gf}fr?‘(’:l ?«f‘&??ﬁe{ gih(lgggﬁd’g%lfﬁozﬁ%rg; 2*.’&332 appg?ig?us a %:cglr?%ibﬁg to
Cl ai m 91, whevablerbefwédndwo gositiokesrin oeden to éffechthe wiadsfer dfdhe waightdi vi di ng t he
hydraulic fluid evenly between the hydraulic actuators to effect

si mul t angou V, et | he. hydr aul,i ctuators, .

el acoanr e SR RAE 8 4. shpRi bt e iR wBRg B gt on o
nmovabl e  r ewyarniiydgauliapower hedns svhichadicalates hydragiacifliia telehagRgort he activity
surface and be noved away therefromto be replaced by anot her section of

the actiMity surface proyj ded .t 5 novahle tray. 94. A sectio

accor di r?é F%n @HW@?,%" etPn&SWérbget"Y 3 P‘f"fi&‘éﬂa%bﬁﬁaf‘.%é?; Pé"‘ﬂé?‘ﬂ@y. .
95. 1 sect Id?ﬂdﬁgiﬁé HydgulicQluid 8bem Eendthe hYMIBAIR! dbnldidis 86 bfrddt SimAthbase | S
a part of a turted playing field. 96. A seCtion according to C alm 95,

wher ei n t heand@ven aqtyatiopn of the dydreulis apluatirs in a stadium 20 97. A section
according to any of Clains 93 to 96, wherein the activity surface has

regi ons 93W| GEpin&able %E(];tiﬂnf SC&P BivVI Sarradd) g.téé Q%ﬁ{)ﬁ Fﬂeﬂxg?@vﬁeé 3}?\%% QIEWaﬁle

provided in a region o excessi ve wear. sect | accor o any of

C ai ns 93 trecanfigumshler tosynandhbeing amdriged tto aljsengaga rthe activityt surface) gad) beiheveddges
i th | d f.th tiyit f L . | to,t |

25 1n* i o o0 PESEFRTR be frnieeP of Aot desfion pEGE aElumibe Prieat gy e

surfmce ar anvable ted.

94. A section according to Claim 93, wherein the activity surface comprises a pathway.

95. A section according to Claim 93 or 94, wherein the activity surface is a part of a turfed
playing field. '

96. A section according to Claim 95, wherein the activity surface is provided in a stadium.

20 97. A section according to any of Claims 93 to 96, wherein the activity surface has regions
which wear at different rates and the replaceable section is provided in a region of

excessive wear.

98. A section according to any of Claims 93 to 97, wherein the movable tray is arranged to
engage its edges with corresponding edges of the activity surface at an angle to the plane
25 in which at least the upper portions of the edges of the activity surface are provided.
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47 WO O /24894 111111 jlIrToryIII11hhh1ti 1111 PCT/ GBOJ 03739 99. A section

according to any of C ai m&mummmei n the novable tray is circul ar
i N shapyaithebdae secti om" romthe activi pgr&ssobosrsy by being
rotated about the centre*of¢thle tvay. 100.A section according to anyof
Clainms 93 to 99, wherein the tray is novable on rails. 5 101. A racetrack

‘conpr i S9N section taccordiag ao by 6 Claima 9y 1698 Cwvhibreth 3 rhévabfROraylR2iduRPH tS -
activity pb;ch@ggggrisi ng a section according to ang}éof_ Clainms 93 to 101.
103. A novaBfRs fscHen Boneved 2yay ﬁF(ﬁ‘ﬂ‘ﬂg@"’fa@% being retated ebowstke of an
activity <septé$fhe trhy)e novable tray conprising first and second sections
conpati ble with and ‘engageable wth the activity surface, the novable tray

being arranged to replace the first section by the 10 second section when
t he fi rl0.Agsctipnaccprdingioapyref Glaims 39 99, wherein the tray is movable on rails.

5  101.A racetrack comprising a section according to any of Claims 93 to 100.
102.A sports activity pitch comprising a section according to any of Claims 93 to 101.

103.A movable reconfigurable tray for providing replaceable sections of an activity surface,
the movable tray comprising first and second sections compatible with and engageable
with the activity surface, the movable tray being arranged to replace the first section by the

10 second section when the first section has become womn.
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