;e3e[u[r 4L$6ZTNZ, V~O 01/97932 PCT/ GBOL/ 02709 ' The present invention
relates to a rotary ski slope. Such a rotary ski slope is intended as an
alternati we §imrasstatic artificial ski .slope as is w del ypdpgndihited he
art. The benefit of a rotary ski slope is that the skiing surface is aned
past a skier descending the slope p=oviding an endl ess surface so that,

traverS|ng skier can signitfircantly prolong hi klng
it |ast asmemwmmmmﬁMmEhooses 5 10 An exanple of a rotaryH\Mﬂﬂaﬂm&mmmma
provides these features is shown in WO 89/02771 Thi s discl osgg,an. i nclined
rotataly disc, f%e upper surf ace HRIRY o gé=t gned to prOV|de a ski

sl ope. The dISC i s designed such that the S|de whi ch noves up the incline
of the slope upon rotation of the disc is a ski,-ng zone, while the side
which is moving dowRet RESFRRE RBVRETERBI 686ATES Epo€| @t§r§h§%lcond|t|on|ng
area. The snowlepet hesskhi Agreaeyi %;{QOQU.@gebisthWelﬂgle@Ob@ ainr across the
top surface of %he SﬂOM/ffOﬁ]perlﬁ her al | g nount ed vengs This.limts the
maxi mum Sire 6f CCRBSGEYE Wi EhSE8hihe 2abéqdatety S8doPedP 5526525 Accor di ng
to the presenwidrignknonn nhemeelsrprovmdedbaneduarpfsblr@k@p@ coripri sing a
di sc, the upp rtac i.C r h i rf t he

di sc bei ng nn§%€§g &?tﬁkggs%ﬁnlgkéng gﬁkggger%gvggy?§akgg g Siﬁggast a
portion of thée§p§@0b€9n§hﬁoﬁéP@§I@”Qﬁéd@nghénnahﬁléﬁﬁsSuwﬁ@ﬁélﬁOthe out er

di aneter of t@ga%otgbagkgvggrgh@n+gg g@gpglsg k%18t Least 100 netres. 30 35
The invention provides an endl ess ski sl opé which can acconmodate a | arge

number &F ski FER1AAEAEFSY BEELONUONE 1797932 PCTAEBOE 1276655 25 to its
si ze, inprovesohheaguaki tyodkekhe experience for the skiers. Preferably,
the outer dianmeter of the rotatable 5 portion of the disc is at |east 150
netres, and nore preferably at |east 200 netres. The skiing surface may be
covered with any sBnfagempliet alfil @ ftotaski ekd, s$uph asinht progicokst he 10
type used on i ¢l pes, Lifigiahl ed or real snow In
t he case mhergﬁg%%|$%%%3?E8 ¢§ ﬁg h &8 ﬁb Mg?b??ﬁﬁ di 2@9%; preferably
prOV|dea5mnthdaséééﬁEﬁga§ysﬂ§&ﬂaﬁﬁaﬁgéat§bl§|§@ﬁﬁbutéec©@p§ﬁt gas across

the undersidegglrhRe diesghiFhi $sPREUERLSd to provide a ski slope.

The disc is designed such that the side which moves up

the incline of the slope upon rotation of the disc is
a skiing zone, while the side which is moving down the
20 incline is enclosed to provide a snow conditioning
area. The snow on the skiing zone is cooled by
blowing ceold air across the top surface of the snow
from peripherally mounted vents. This limits the
maximum size of the disc which can be adequately

25 coolad.

According to the present invention, there is
provided a rotary ski slope comprising a disc, the
upper surface of which is provided with a skiing

30 surface, the disc being mounted with its main axis
tilted to veriical, and at least a portion of the disc
being rotatable about the main axis, wherein the outer
diameter of the rotatable portion of the disc is at
least 100 metres.

35

The invention provides an endless ski slope which

can accommodate a large number of skiers, and also due



15 the snow fromnelting and i s capable of providing coolant across a disc
of any dianeter. It also allows the air tenperature above the skiing
surface teodeyyegul ated for the confort of skiers. Preferafdycehh@6l sc is
supported on air bearings which are fed with 20 refrigerated air which al so
provi des the cool ant but the disc can al so be supported by other neans such
as a number of concentric rails attachéd~to the underside of the disc
engagi ng inverted static wheel ed bogies. 25 Preferably, substantially the
entire surface of the disc is available for skiing. This provides for sone
i nteresting skPi A§Sp6ssihi Fmpireyesst8ri angles SKi thewaxredémn®ear dly novi ng

. surface. In thgrcage wheresreal or artificial snowis used, snow 30

conditioning apparatus is required which is either positioned away fromthe
surface of the disc, or is arranged so as to be retractable or renovable

. fromthe surface obPrtlierdbs¢, Thesonotroahymgteat by kRer easasabhe capacity
of the disc, but. also avoids any safety.35 pr ens by keepi,ng skiers away
fron1thegcond??%%ﬁ?ﬂgogpgbﬁagng Vﬁeﬁga}Fﬁﬁlc?Eb EﬁBﬁ%Fs aggdgoFF is

envi saged t haprefershow etndetebn2fi§ apparcatus wl | VI' O 011 >7932

PCTI GBOL/ 02709 - 3 include one or nore snow cannons arranged to direct
artificial snow onto the surface of the disc. They may be positioned
radial |y i nwardly &R@/6kisngwardigcef mpiebeoravabke paEh envthe disc, or

may be suspenggdrackremitangantby a3koyRqt heukat akahherpagt cef thBe disc. The
snOM/cafgons can be operated Eerlodlcalggﬁto re Lenlshliye snqQw on t he

surfacet®f theYRFsESSEnani erfstbAvRsagedPhat @Fhéy raglal sBEEFFER he

possi bility ofnakl owi pgaskbros.torskthwhthst wheks 4800WipgallOraddi ng
variety to th iing experience, The.snow conditioning apparatus al so
preferably in%?%gegngﬁomggﬁggﬁinﬁhgpgé?gtﬁg PS?fBF%QEYnalggl?ﬁ% snow t o
avoid it becomibly zoppatied. sThismnayrengher té5dbet nbmtedconlantet ract abl e

mechani sm so %%@taE£oS§ntﬁ§|§§&é¥§£M be”?Mde?gEWee@hgspﬁ?&%&ﬂ@ in which
it can groomthe snow on the di sc and a position away Tromthe skiing
sur f acelwhi | etproplevaf 608k be #heé dpsearaPierahtpPverydinge snow

grooni ng appasgbusnfeyc28sbeaalikeast QH? B9OMhBPe¥ehi £ eaWBbCh1 1 8ys
periodically driven over the surface of fhe disc. The_snow can be grooned

dai |y bet ween-the?tf o5FHGSbRtEhe 2POpe hbetREIERd BFTERESdRY BRd the
openi ng of thecghbpectihotottonwtagrday. ofnshddisi onprétenaylbhe BrREESSAry to

25 groomthe 0 n " re occasjions.during.the day_ in jch case it
woul d be necé§£%¥§l$og%§%§£t$%eg%I%h% %?ang%§SQ%%?%r%r%h e%r% ng i s
carri ededut . Theraggretad ahichhidle absn axovidsstiheedoobanhebB0 vertica

is preferabl ypd §hecranges pfo 50t 0sé ?@agdrweotgﬁ%efg@%y Lichhgsrange of

10 to 20. The optinmum angle 1s curren bel 1eve e substantially 15.

The angl e may? BeUFPKEIOT oCPERRL BT S cr #adys bet hdtht@dteuehe t Hagderhédangl e of
tilt of the 35f axhé &0sthenyggihgalnisrediiustable. wibel dissogrysbe nounted
either so as to be adjustable about a horizontal axis passing through its
centre or about a

25 Preferably, substantially the entire surface of

the disc is available for skiing. This provides for
some interesting skiing possibilities as skiers can
ski down a downwardly moving surface. In the case
where real or artificial snow 1is used, snow

30 conditioning apparatus is required which is either
positioned away from the surface of the disc, or is
arranged so as to be retractable or removable from the
surface of the disc. This not only greatly increases
the capacity of the disc, but also avoids any safety

35 problems by keeping skiers away from the conditioning
apparatus. When artificial snow is used, it is

envisaged that the snow conditioning apparatus will



V' O 0O1/97932 PCT/ G1301! (12709 horizontal axis at the | owernost end edge of

the disc. The disc may have a single rotating part. However, the speed at

whi ch suckv@o7ss could be run 5 would be limted by the tﬁ@ﬂ@;h@pbﬁn}’ﬂ

speed of the outer periphery of the rotatable part, so that the radially

i nnernost part of the disc would have a slow translational speed.

Therefore, it is preferable far the roBatable part of the disc to be

divided into a 10 nunber of concentric rings, the speed of each of which is
.independently controllable. Thus, by rotating the radially outernost rings

at a sl ower -raeéed@n@meseée@orﬁaﬁnpweCﬁﬁﬁ@nﬁnerrﬁmﬁg§ ta sdwrectni f orm

. translational ;gpeedcgan heochminta Red acressct be whdt Rjet . thendisc. 15
Preferably, the djsc conprises at least five mpvable rings. In order to

i ncrease the Yari 8ByPefiédnacti 6adiaval| 2Brerfdyt RBALRIe utyarddyst one of

. the rings mayo20the m@tatabue pﬁlthafophésdh%cdlbQthgnbéOs@prﬁd%H one of
t he other rings. Prefer %he di c alﬁ tag rise ast..one static

regi on, whi ch™ gy Segﬁp 8HF SfrP , P25 aP%tﬁ S0t &F “peri phery

of the disc, Ehenayobecaneoos menebei ngsrposit pemeddhebwegntoot at abl e

rings. The ste&gﬁeaﬁghoeﬁeogpsr oaf uge Lo Lhe skiers agdcal sgaoganect | on

points for access structures and fromt e sl ope refera when a
pair of count&f-PBYaFRAGr ithgs &heypravi dédp Pﬁé?raﬁéeséﬁéﬁabe&lﬁy a static

ring or a norgpl hy1BRVhBOskiBgst B8t sk$ shatienagyikn grdainke avoid high
relatlvigveI00|t§Pat thé junction between 35 adjacent ring which may

excessi v8ly dR<tURE Vﬁél§ﬁﬁf§8etBF EhelBHoRXPATLERARFt i oni ng devi ce can be
nmounted in the circunferential joint between the two V'O 01/97932 -

PCT/ GB(! 1/ 02709 th f the d o
R ioaTis ™ gy o Anecypeerchec Sl Lts ok g FagtLy conition

excessi ve di stucbadee ehoWhgrsumiageapparhEusn@mmabrehélpgnuprbheof

adj acent 5 reéﬁgrvegyaegrbngtrbeggmlﬁgdcaﬁ setégrfa%ﬁ%e %Qeerrﬂg S

preferably raised towa he I'nner a er e ring such that
the depth of BaoWwreoves an eheeruactibhei @eﬁhﬁﬁhﬁm §6 EBdticiihgcdaist ur bance

of the SnOW/SgéiééﬁlngyabEOMb@@H EQYw@éﬁbbeﬁEsmtEBn|@ﬁkwﬁﬁcﬁolﬁnomfat the
edges of the rings, the up surfaces %ﬁ%the rings towards the edges are

preferably co%%?e@raP?htBPtPFPﬁlaP sk £i Agd PinFét%PﬁpPégy form the
upper Surfacefﬁémthﬁe15kdnﬁq BSrﬁhaeaWhltbm@veplelarerderlhg pnothde a
greater varleé¥ gf sgi g 995 |on a_non- kggar upg araEface may be
provi ded. In one form %e pr%V|% PBhe“or The ri ngs
provi di g a fbesabcbﬁaealoskrrﬂglsgrraheclAIwbrnataaepy ipflicheély

driven over the surface of the disc. The snow can be
groomed daily between the closing of the slope at the
end of the day and the opening of the slope the
following day. In addition, it may be necessary to
25 groom the snow on one or more occasions during the
day, in which case it would be necessary to clear the

slope of skiers before the grooming is carried out.

The angle at which the main axis is tilted to the
30 vertical is preferably in the range of 5 to 40°, and
more preferably in the range of 10° to 20°. The
optimum angle is currently believed to be
substantially 15°. The angle may be fixed, or the
disc may be mounted such that the angle of tilt of the
35 axis to the vertical is adjustable. The disc may be
mounted either so as to be adjustable about a

horizontal axis passing through its centre or about a



20 skiing surface of the disc is flexible and is supported to run on a
non- pl anar support, the surface can be arranged such that, atlggg%ain
| ocations around the circunference as determ ned by the‘§ﬂ%§ﬁﬁ v Phe skiing
sur f acewios0119398ed or lowere with respect to a 25 planar portion of the
skiing surface. This effectively sets up a "standi ng wave" which can be
used, for exanple, to provide a junpéor a flat area. Preferably, the
support surface is arranged such that, at any point around the disc, a
radial line across the 30 skiing surface is straight. S awWigs. any need
for the disc to hauet anfﬂﬁktamﬁqwnﬁﬁ%ﬁr@f egcpget hOEdti%sc, with the
associ at ed problems that this woul d cause, particularly when the disc is
made up of concentric rings. 35 Preferabl t i rach ring is driven
by a linear notorp@ofgsa wcay cided %u%b‘b?}zlérlé?%@#ﬁ% %fﬁ 111‘:19 0l /97932
PCT/ GB01/ 02709 - 6 of eaﬁgeé&ngtiﬁhpéﬁfeuahly AL $F de L1t B a p?urality of
arcuat e segnedv8VeThe g%g nts are preferably.j9ingg=0a stteheo forma
conti nugus ugbnokener Laginkdhod pPanaf“Upper surface sghQ% L QeI Ntain snow
surface 5 integrité.rﬁ#&ggpagkvghy,rbhetsbéﬁeﬁﬁ§tcaﬁob i 0i ned by a
f1exi bl e booPPtE aktbnmodat e t her | 8XRaRsieRcofothd segyredt §16% to enabl e
"standi ng wayed ibiplyeeReatPsk Paggmever, a potential _problem a@drses in
t hat tovvardstt g% Rattiem=af sthedsl offbereie ke dﬁt 1ot pfﬁ the entire disc acts
the segnents ténding to .co ress A he d l@ddle heotd ithelesby 'di%t%rt i ng t he
di sc. Pref er atley rotieérddt sy 25 This enboqqi ment,. 4 he ldpearofmotiarcti s

. o : spee : . .
arrang to driuseash cs(ﬁgjmrruumd@ﬁ@rﬁieﬁi § 40 as to mai ntal n %Qe5| red
separation between 15 5&&@1& Sctf({tdrépldﬂ]mm SEhah sthif Beice  Bt9 the snow
surface . An lexabt®®dt"a ski sl ope construﬁ&ﬂeg N- CCOT slank espeed t he
pr esent invengg&mhyﬂyIommﬁwmQﬁQOﬁHE%%r?%e% W t referencgngfaﬁpgnal
acconpanyi ng d$amﬁngg,iﬁge¥még@ fi@gs,1ai@oaes%%hﬁ%fmct5erspective vi ew of
a full size S?'agl%pe as it ls¥integdgdrggsbgthﬁﬂdtBSOFighezﬁ}?g'a pl an
vi ew of the skpestiopen FpglazB-fi'g pe?spective]vieg Qﬂv%hﬁo§gbl§|0pe in
its inclined EOQE 301" Fi ghe3diiscaceinewispfi Par ~T8°Fi g showi ng the sk
sl ope iﬁ5grea &r 8etai¥;

rings.

| itions
In order to increase the variety of condi

at least one of the rings may

' agkiler
Ny o ’ tion to at least one

20 be rotatable in the opposite direc

of the other rings.

isc also comprises at least one

- d
preferably the f the disc,

which may be at the centre O

i egion '
e ot , or may be one oL

at the outer periphery of the disc,

- n rotatable rings. The

more rings positioned betwee

r refuge for the skiers and also

i ' offe
static regions N

C s to
connection points for access structure

the slope.

” en a pair of counter-rotating rings

1 wh .
Preferably, e e

d, they are separated by a statil
' [

s stationary in order to
y at the junction between

ly disturb the

are provide
normally moving ring that 1
avoid high relative velocit .
h may excessive
A conditioning device can be

t between the TWO

35 adjacent ring whic

surface of the snOW .

mounted in the circumferential join



Fig. 4A is a schematic underneath plan of the ski 35 slope show ng the
support structure; Fig. 4B is a section through a dianeter of Fig. VI ~O
01/ 97932 WQGl16BAR/ (12709 4A; Fig. 5 is a cross-section si md@agei@2tdat
shown in Fig. 4B showing half of the disc in greater detail; 5 Fig. 6 is a
cross-section simlar to Fig. 5 showng one ring in greater detail still;
Figs. 7A and 7B are respectively a schématic 10 front view and a schematic
dianetric cross-section showing a first exanple of a tilt axis; Figs. 8A
and 8B are respectively a schematic front view and a schematic dianetric
cross-sectionribgshew ngecauppeondaekampl hef dasti kb axihstaRitdy 9 is a

section throughya; skbnobane SLELLEr 14 Ehoy 4B-showi ag ancengiopure for the

slope; 20 Fig. 10 is a plan view of a single ring g i's a detailed
view of the rPA§EANBEAVESH  XEOf REMLF §XCEE51Y5 ﬁﬂgtu; aP§eaO§é@Pﬁon t hr ough

Xl - Xl as @h@wacbnoﬁlghelénoﬁlgt 134 3ndct3Bnabe ¥bgwsesithilar to Fig. 6
showing Ln furt detail still,.in the case of Fi

30 13A, .
circunferenti &f ?ﬁFVE HoliAY &8%0R-1AS uhaérgpﬁﬁroFu?ﬁQCSiQ%A§@§p5ﬁpgd on
inverted statie pegifesabalyr redekedtoharter tandihhaeaendobart ear raggenent and

the upuard beyel Led ioner .ang outer fing gdges. and.i nothe caseal Fig

13B, showi ng altérnatively, & '€lpport arr Bearing and i near not or
arrangenent apdntheocopwartibéwsl| ed mﬁdeplagddéaterbﬁnﬁg edgade  VI'O

(11/97932 PCTLEHB{,11(,02402 _ 9o_allow for any problems with lack of

10 snow at the edges of the rings, the upper surfaces of
the rings towards the edges are preferably covered

with artificizl ski matting.

In its simplest form, the upper surface of the

15 disc is planar. However, in order to provide a
greater variety of skiing conditions, a non-planar
upper surface may be provided. In one form, this may
be provided by at least one of the rings providing a
frustoconical skiing surface. Alternatively, if the

20 skiing surface of the disc is flexible and is
supported to run on a non-planar support, the surface
can be arranged such that, at certain locations around
the circumference as determined by the support, the
skiing surface is raised or lowered with respect to a

25 planar portion of the skiing surface. This
effectively sets up a “standing wave” which can be
used, for example, to provide a jump or a flat area.
Preferably, the support surface is arranged such that,
at any point around the disc, a radial line across the

30 skiing surface is straight. This avoids any need for
the disc to have to flex across the diameter of the
disc, with the associated problems that this would
cause, particularly when the disc is made up of
concentric rings.

35

Preferably, the disc or each ring is driven by a

linear motor along a circular support rail. The disc



Fig. 14 is a schematic side viewillustrating the profile of the outernost
edge of the disc with a "standi ng wave" configuration; 5 Fig. 15 is a view
simlar tedwgf showi ng an alternative slope profile; Fig&hGrdgVi ew
simlar to Fig. 15 showing a further alternative profile; 10 Fig. 17 is a
view simlar to Fig. 5 showi ng an encl osure and snow condi ti oni ng
apparatus. The rotary ski slope shown &t-Figs.1 to 3 is nade 15 up of a
nunber of planar concentric rings 1. The overall dianmeter of the rotary sk
slope in this enbodinent is between 250 netres and 300 netres and the whol e
is inclined abrappcbxirrateliy pBetfer2d(er dlvAdedeentonaFipgudalitli sfcan
accommodat e a,yagh augggﬁe9£520 ThCES Ront 8 hbESo2RBAdLERAL 1 liigaski sl ope
has six rings, eac E oxI nat el tres to 20 nmetres w'd g each covered
with snow EacAlofitfe Plﬁ@émcéncpéﬁéﬂéopﬁ BnPReKeni réegi ¥ tat aspeeds of up

to 15 netres/ gesnnd apgear eusenacakel ¥scept makhedinfRYoRf s2arbbe rings can
rotate O% renmal n stati onar An uter static access ri n%t %@ between 5
d

metres a 1OlﬁE?gEst¥ndeAXEﬁéﬂﬁéévﬁééesg ForcYRFBIFS £8 dt8Ffost
rotating r|ngbyTh|SIQMiblesbabtctblagcbamaﬁaaegesesmdﬂhampamy1badbal i's
hori zontal as_shown in 9, 3.3 ordl I t the,top and bottom of the
i nclined ski E %p%eg?ﬁngsou eFO g gﬁrfaggnﬁgn oW%zontal 3 and, in the

| ower part 4, implemenaatbenexténdedemm anQbheptmaﬂd9$031§ma@wé5§bope

sui tabl e for Lnet 8l abpg gt pau e§to§h8f6@ﬂeréhoaeeatﬁe Yelina dieamet er

35 preferential et ween netres an tres rovides sérvices and
access t8 thebéPo%%t#éﬁ §k§§r§btSvEﬁ@nﬁ99982tPCT#GBEEHO??O@Ompgesénd may

provi de Spacetﬁ@rfD@LLQi@gﬁogtaﬁhéhgw@ HRsEbgtidg thelal%@rrounded by a

static access_ri r oxi mat el, nmetres in w | ar
o men o REC B a1 g LPRRERKLIR! P BaTe b E0etlntbls Khe duPeee’s f or
skiers to andmbton11beaadaagedttbnﬂeﬁVEOEathngegmagt hndEp@&deﬁtﬂg 8, a

fabricated stggsa§t£8c%grgtahe:§rag ngg O% %egvg%ncentre gui de

ways or 10 rai and perrp ralls supporting the
rotatingSringsedmenrhnst ang EQbmdnmmmse ﬂhetskbastepefsuppOBmogtructure is
made up of copgeptric circular support box beanms 10 under the centre of
each ring and supporting the main guide rai

An example of a ski slope constructed in
accordance with the present invention will now be
20 described with reference to the accompanying drawings,

in which:

Fig. 1 is a schematic perspective view of a full

size ski slope as it is intended to be used:;

25
Fig. 2A is a plan view of the ski slope;
Fig. 2B is a perspective view of the ski slope in
its inclined configuration;
30
Fig. 3 is a view similar to Fig. 2 showing the
ski slope in greater detail;
Fig. 4A is a schematic underneath plan of the ski
35 slope showing the support structure:;

Fig. 4B is a section through a diameter of Fig.

=



i5 wth smaller circular box beans 11 at the periphery of each ring.

Addi tional smaller concentric circular box beans 33 can be deployed within
t he peri phera@alo7gii deways to acconmodat e mnul ti pl e gui dewaysp@f/cEai5¢0 Radi a
stringers 12 locate and join the circular box 20 beans to nmaintain
concentricity and planar tolerances. In Figs. 7 and 8, the whole of the sk
sl ope and support structure itself 7-cédn—be tilted over a range 25 of
approximately 10 and may preferentially tilt about a bal anced central

hori zontal pivot axis 13 or pivot about a horizontal axis passing through
the | ower edgéRef the support structure 14. The tilting can be achieved
used using a system of hydraulic jacks (not 30 shown) . In the enbodi ment,
as shown in Fig. 9_.the_ski slope support structure is supported by a
substructure 15 anfiBhe’an§l & GEOPRcFRAEPBNSABIAPKedO 352[nSEPYS. 10 and
11, the rotat iAQrLynNgaBl sabeieachal VYO tha/ 87932iRChHrEBlder! deti21709 - 10
made of g nunber of segnents 16. I n one enbodi nent, the segnents are
assenbl ed on site to forma continuous rigid -ring. In another enbodi nent,
the segnents are sEpgratedsby arbkexisbbeipnessuiilsedtbodtigs Z7 positioned
al ong the radygl, e o t tion and expansion. The
radi al gap be%&éqggghghgegneﬁfgnoggﬁgggéngétggg %?g%surlsed fl exi bl e boot
is between 25mm and 100 mm The boot is covered on the upper side by a

stiff flap 18 showzalgg 19aFLgdl 25 e&@vgaspaet%ngugafsbﬁ@mgfménow above the
boot , ang is attacred to the radial edge one segnent and able to s' _ide

with resBect £6°PheVaBfageft 2sEGhERETLE Qé@@ﬁﬁﬁagt rRRY FECALPYe movenent

in the directkbowdhgr et aiiren. ekhepsegoenastibraneibetween 2 15 netres and
20 netres in circunferential length. In both enbodi nents, the segnent
structure has a light alloy profiled top deck 19 to which is attached
artificial ski matFigg. 20Romnsli ABl aret peapechsvalpondstbembhecartificially

created snow spsface; 2. aThe.t nn20. Aok 198, 2UPROLLEd By 3 foneycob of

lattice 22 to provide the necessary dr ra Fadial "stiffness. In

t hese ehﬁodlnﬁh@@lngoaaﬁ@Pénéx@é§§p¢@ d s@utbéhcéxéﬁ the surface of the
snow at the junction of adjacent noving rings 1, the surface of the ring 25
has bevel |l ed portions 37 which raise the upper surface of the ring at the

i nner and outer ed§éd-o EﬁearﬁﬁﬁtéaﬁhtFﬁﬁFQ?hé d&pt ALEPSsfiéRiéBYer applied
to the surfacecofi¢hedri Bpoadhgcent eholbberguncti ohebetwpen the rings is

m nim sed. This reduces disturbance and 30 breakdown of the sno~.a surface
at the edge regions. The bevelled portions 37 are preferably covered in
artifick@l ski matFiag, 18oithatplieh vhewsndwai simols away:;at a particul ar

| ocation, it is still possible to ski over the surface. 35 Tn the

enbodlnent usi ng a continuous rigid ring,
ig. 11 is a detailed view of the ringed portion

XI from Fig. 10;

25 Fig. 12 is a section through XII - XII as shown
in Fig. 11;

Fig. 13A and 13B are views similar to Fig. 6

showing in further detail still, in the case of Fig.

30 13A, circumferential rails mounted on the underside of
the disc supported on inverted static bogies, air
cooled chamber and linear motor arrangement and the
upward bevelled inner and outer ring edges, and in the
case of Fig. 13B, showing alternatively, the support,

35 air bearing and linear motor arrangement and the
upward bevelled inner and outer ring edges;



f~~0 01/97'132 - 11 PCT/GB(11/02709 each ring has attached to the
under si de between two and four concentric rails 31, as sho~.an in section
in Fig. 1% osupported on inverted static bogi es 32 mount efep@poi/o27o9
correspondi ng concentric support box beans 5 11 and 33. The bogi es include
a wheel 34 positioned at 90 to | oad bearing wheels 35 to accomopdate the
lateral. forces arising fromthe inctifBe-of the disc. In this enbodi nent,
an annul a? air box is |located 10 under each r-ng bounded by a thermally
insul ated | ower plate enclosing the space between the radial stringers 12
and the centre andFéorcuirf ément isahebex ilveaid®0 vasy 21 lawsd dayring the
circunfer entigloRanzCont agl $6al3ncae! BBa~od the TOWH ¢d heteen bogi es

al ong the 15 C|rcunferent|a box beans i pl e evaporators or cooling
circuits 36 of S5ABISRINYRY She O FHAYSAEAGE ' shown), | oca~~ed beneath the
ring support structure 7, are distributed at intervals within the annul ar
air box 24 to refrigera the air within. the air  box _20 beneath each ring
to a tenperature of *Bet weertS- 8CVARY POBL1the tPofafion SFOFHEY PRy serves to
circul ate theadcernattike aloplRopr24ide;as to pass over the coils of the
evaporator so cooling the air and to achieve an even tenperature

di stribution throughout the ai-r box ~5 24. This serves to maintain the
tenperature of ti-Fédsndw Base snerheimilpacecofithe 15 sgorimgi Borm y bel ow
freezi ng poi nt,LRct-hgerhodicnent page up of segnments 16 30 separated by

fl exi bl e boots 27, depending on tﬁe circunferenti al I ength, each segnent is
nount ed+8n two or three suspensi on bogies 23, shown in section in Fig. 13B,
positioned on the eegtrml iiBe sofieachimingrand @Agagisnghwhiiihgt he centre
gui de way or rali 8 35 nted on tBe su ort box b%ans 10) The | eadi ng and
trailing bogi €8€ Sﬁu§§r98 ad@iti 6n8 F§19 EﬁpBBP?r? 110 (11/97932 ~G
PCT/ G(BOL1/ 02709 trailing and | eadi ng edges of the leading and trailing
segnments respectiv ram.i qg. T e ts.a upport ed
by 1_ow pressure a?bgdggFégg %Qﬁngggbgugﬁégﬁngﬁa? g%r%bgggg 32 ﬁ%gé ed
under eadéh 5 wbngfaddnbobrdedibplanehecanrepticasulrarngd Lowdhepl ate 25

encl osi ng theo§8§8§1b83ﬁ%%@eﬁh%fr%ﬁbaknﬁékgngﬁEssi% andnt hegjhox beans 10
and 11 and by circunferential la yrlnt Plng to seal the gap at
the inner and®®BRPEiNpBE At BEtHESRhd58elfERES. 20Eh8P010eEB6dRRENt s can use

outrigger wheghedyhegkes spesitiiaredaat appeosegaent ypesecnesepgeforps
addi ti onal suggort and | ocati on.

en in Fig. 1, this can accommodate a vast number of

20 skiers S. In this embodiment, the ski slope has six
rings, each approximately 15 metres to 20 metres wide,
each covered with snow. Each of the rings can rctate
in either direction at speeds of up to 15
metres/second and are separately controlled. Any of

25 the rings can rotate or remain stationary. An outer
static access ring 2, between 5 metres and 10 metres
wide, enables access for skiers to the outermost
rotating ring. This outer static ring is arranged so
that any radial is nhorizontal as shown in Fig. 3.

30 Accordingly, at the top and bottom of the inclined ski
slope, this outer ring surface is horizontal 3 and, in
the lower part 4, which can be extended in width,
provides a static slope suitable for the training of
novices. The central area 5, with a diameter

35 preferentially between 30 metres and 50 metres,

provides services and access to the slope for skiers



The | oc~. ~ pressure air ducted to the air boxes 24 15 under each of the
rings is refrigerated to a tenperature of approximately -5C. This serves to
mai nt ai n weotgpgeer at ure of the snow on the surface of thepet/agobel;omw
freezing point. The loca pressure refrigerated air is distributed to each
of the annular 20 air boxes 24 through radial, circular sectioned ducts 27
nmount ed between the ring support strucfure radi al stringers 12, passing
successi vely under each ring 1, through the circular support box beans 10,
and connected by short connecting ducts 28 to each annular 25 air box to

ef fect a cons®Bft "Brebsarécai sPAFBUtPENCARddeRER EodFi AGOBPS éBt Fifder each
. correspondingiring: AB sapwbahdaidrbyBpi bohdicnatcsBewpingnei reking the
central area 5, supplies thg radial air ducts 27 and is fed mﬁta

pressuri sed, ?EPFngméFEéyaHrmB§r§§ éBprgFPat§1Wé#PFb¥réﬂF6hnﬁ ufprent and
. conpressors, bt shewn, stacateditgderothémmengasuppotesst ayat ygeeds Each
ring 1 ig dri¥en b,.s§nc ronogs or agﬁnchronous | i.near nn%ogs 29 positioned
at regular 35 %£5F5ﬁ8 Si iPePldl §T8PobRE tHEFFRY LBAEFergurae day or rail 8
and nounted wrihgn the guide way in pairs W O 01/97932 PCT/ GB01/ U2709 -
13 either side of a continuous reaction or stator fin 30, attached to the
under si de of each ring segnent. |In the enbodi mrent made up of segnents 26
separated by flexi bhefbests41¥o BheaspelbdiantegosterdbnPhguetusach 5 ring
segment is sepapaieby capbpet! edrsuch Lhah Lhersepgnationsbetueen adjacent
segnents remai ns_constant irrespective of “c~, hether the segments are
descendifg orrastenfi Agdt RETLRBRFAL. 91DAEnWaYGaPrakeidf Phe planar rotary
ski slope, seghosShemBli £ab! Yol Blhg. ridyst R PhaBALsdbgEogonthguration is
nodi fi ed such that the skiing surface 38 is progressively raised and

| o~~~ered rel Begvekiostiheeprapaprsusf seetune afympeentPoAft he rai sed
portion of 15.%hecgkliRO-SUELREE, s@opbadiBbx! bBEM391Hr QAuEhe ghr cunference
to the centre of the skiing slope is straight. The configuration in this
exanpl e firstc$%ﬁﬁ%e§ftﬁécgnéFP%a@m@nS%@p@HElggoEéeoﬁa%ﬁegﬁmﬂ@rr@%hg to
approxi mat el i {16n | eas1tbanci pehinatbon véahbeibagse 20-phbapapnipgl bpation at
region 40 and then progressively increases the slope to a nmayi mum of
approxinatelyei@hnﬁ%@gtha%dghElﬁm%%a¥m?%%?Fn%?P%ﬁnglee@?ﬁﬁuﬁirb%?ére
reverting to tdgmbase thsl bpatibployd@ ACERINDHREEepEhepRBange N
inclination, the rin segnents arg shortgr,Z% in circunferentiaL | ength to
provi de the nettd84RyStFExPBFPPROIR0S Poseiy R ol FOARYRYS  SF ahdi b wave
profile and thedsappottisgeuct U2 elocotPriasdngoboxtheassrdiatlpand bogies
23, is %ﬁise fromihe glaFar confi%uEatiQF to enirate thﬁ ?rofile. Thi s
variatioh 30 Profy del Yaryragtaryrestor st BpaReuPt FRYT bbY het HaCHdvi ce and
expert skiers and nore closely enul ates actual downhill skiing collditions.
Tn ot her inplenmentations shown in half section in 35 Figs. 15 and 16 and

designed to extend the variety of experience and realismof the rotary sk
s| ope, one or In Figs. 7 and 8, the whole of the ski slope and

support structure itself 7 can be tilted over a range
25 of approximately 10° and may preferentially tilt about

a balanced central horizontal pivot axis 13 or pivot

about a horizontal axis passing through the lower edge

of the support structure 14. The tilting can be

achieved used using a system of hydraulic jacks (not
30 shown) .

In the embodiment, as shown in Fig. 9, the ski
slope support structure is supported by a sub-
structure 15 and the angle of inclination is fixed.

35

In Figs. 10 and 11, the rotating rings 1 are each



VO (11/97932 - 14 PCT/ GB01/02709 nore of the rings are in a frustoconica
form In the inplenmentation shown in Fig.lS, three of the outer rings 42
are incliwnedmadizal |y to~~aards the centre of the disc at ghr/agogdoPf
between 5 and 10. In this 5 form skiers, in accelerating down the ring in
a curving trajectory and | eaning towards the centre to counter centrifugal
forces, will be conpensated by the -bamtkimng' of the ring extending
simulating of “straight line' skiing. In the inplenentation shown 10 in
Fig. 16, the three outer rings are arranged such that the next to outer
ring 44 has amaévevsSeacanbbercofipaecgtdentthléhe ad) acentnbondgseds,inclined

radi ally tomatpe gh g@trgrelgsthhg igpgﬁng.%atkgnfoggpng ot her
manoeuvr es ‘ersCdanR wove Fa |8Fy %?on1 heé imnéC 'éli ned ring to the

reverse canbecomthgubossrmghatels§L|n@naéngsbea stpedignota shepe before
turning into th mQHEQraEb”Qegé§a§38mﬂ¥'Q Ei8x1gieaﬁ§%%EhQQ§EdVb%Wl the

rotary 20 ski ope Is enclo ircul ar nut shaped roof 46,
approprlétely17nBQ$a§é§n?6 ﬁﬂﬁhﬁlééelngﬁééé 6floRedp, 2dAgHgifRE t he outer

peri meter wal£§eé$a§neohbgaﬁ%abaahnat5955H5§068 QBQngu@glagggss and
facilities for skiers. The resulting enclosure is nmaintaine

confortabl e t%ﬁ%@?%ﬁuFEef6?9§RPEESOCPVBF%§IPy the RppreRIiacdl y - 2C by

di stributing epadibiensdodiis @éﬁvééﬁd?BMmphﬁﬂt100tm&h0WMhelBo@@ is
appropriate manner within the enclosure 30 TE ? %W or, t%ﬁ whol.e surface
fthgFiag ¢fo

of the rotary SkFrefopB +8°pEPRGLI PABRe Y of & °FR Ef'g. 17,
snow canpmons ﬂQgOiZprpﬁéVéhaﬁMgnaﬂcﬁﬂﬁl&tEoﬁrefsuﬁpandbdvbetﬁé/a gantry 50

ext endi ng frog1the ce traI gt ghto tﬁ perlneter wal | 47 of
the 35 sl ope. Show d0er® c%h ggpf? THETF §98|ﬁst8H8e to each

i ndi vi dual rlﬂggMQnsl@mﬁyab¢EatDng_1d®¢@lbh~aéspéztlthtﬁEladbapehES 7(!'9
the rings ur-gl eﬂ@et839988§m835%£ £H§'r89¥€5vbsm89EhSIﬁe§n PRQ~~T rep

eni shment can oTtcur over ~nul at ~ ng natural snow
fall, wthoutdineeriaptsfngosatipng. Tbeoﬁ®®h@n§ané5réé@ohgtwéeneﬁrac~ ab: ~e

5”0“’9r99”““9me£9ésf£h89°@rm89995 inf c?%&uﬂ@egngﬁgﬁnieﬁ thl, S gyspended

fromthe sane gantry. Alternatively, owered sno; ~~ onr ng vehicle 52,
as s~ |o~~n1|nbﬁ%bge@boﬁ%@egbéedtb?n%ﬁ@@ﬁ?%eﬁtﬁPPﬁUFﬁehéﬁoérlhﬁ tng ring,

can by lo~~refechy fpoprineqdapsy QbckheostopgnOnt 9sSeaughhag. a~. 1y
condition each -r~,ng._Conditioning tak~:s place after the si.ope has been
cl osed for th%rﬁhlelal ski matting 20 or similar to act as a bond

for the artificially created snow surface 21. The top

20 deck 19 is supported by a honeycomb or lattice 22 to
provide the necessary longitudinal and radial
stiffness. In these embodiments, to avoid excessive
disturbance of the surface of the snow at the junction
of adjacent moving rings 1, the surface of the ring

25 has bevelled portions 37 which raise the upper surface
of the ring at the inner and outer edges of the ring
such that the depth of snow cover applied to the
surface of the ring adjacent to the junction between
the rings is minimised. This reduces disturbance and

30 breakdown of the snow surface at the edge regions.
The bevelled portions 37 are preferably covered in
artificial ski matting, so that, if the snow is worn
away at a particular location, it is still possible to
ski over the surface.

35

In the embodiment using a continuous rigid ring,



'O 01/97932 - 16 Cl~A~Ms PCT/ GBOL1/ 02709 1. A rotary ski slope conprising a
di sc, the upper surface of which is provided T~.lith a skiing surface, 5
the disc h@ngounted with its main axis tilted to verti cadpcpnthade | east
a portion of the disc being rotatable about the main axis, t~rherein the
outer diameter of the rotatable portion of the disc is at |east 100 netes.
10 2. A ski slope according to claim 11 wherein the outer diameter of the
rotatable portion of the disc is at |least 150 netres. 15 3. A ski slope
according to claim1, wherein the outer dianeter of the rotatable portion
of the disc isaah keagt ha®@O0anbarbsd 40 bBhskindeopedacbetdkrg twoany one of

the precedi ”9%%9 %bgk@on%ﬁg%%BQEEElgi 8% igﬁgé%ggeqn"“ségﬁgﬁg%i ng system

arrana,ed to diStributée coo across underside o isc. 5. A
ski sl ope accBiding3fhe chapprded~onhéneenteheskBtdicsbopsesupported on air

beariings whi chogtectieduut . CELLhGoRA! Bl YALCR, 850 RO despgool ant.
6. A ski slope according to any one of the preceding clains, erein
substantbal | ylthenénBBre $oefheeies 30cindediaswhislavai pablieipoedskiing. 7.

A ski sl ope ageonghngot 9ochab iy, uheheL ssagW: EoDALLRABLRg aPRAT ALUS IS
ei ther positioned acaay Prom the sdrface of the di'sc, or Is arranged so as
to be 35 retrhetabké 6prrempvabbengr dnemhehsuifhatenef ofhehdi désc8. A sk

sl ope according to claim7, wherein the V'O 01/97932 PCT/ GBO1/ 02709 - 17

In this embodiment, an annular air box is located

10 under each ring bounded by a thermally insulated lower
plate enclosing the space between the radial stringers
12 and the centre and circumferential box beam 10 and
11 and by circumferential non-contact seals (not
shown), mounted between bogies along the

15 circumferential box beams 11. Multiple evaporators
or cooling circuits 36 of one or more heat pumps (not
shown), located beneath the ring support structure 7,
are distributed at intervals within the annular air
box 24 to refrigerate the air within the air box

20 beneath each ring to a temperature of between -5°C and
10°C. The rotation of the ring serves to circulate
the air in the air box 24 so as to pass over the coils
of the evaporator so cooling the air and to achieve an
even temperature distribution throughout the air box

25 24. This serves to maintain the temperature of the
snow base on the surface of the ring 1 uniformly below

freezing point.

In the embodiment made up of segments 16
30 separated by flexible boots 17, depending on the
circumferential length, each segment is mounted on two
or three suspension bogies 23, shown in section in
Fig. 13B, positioned on the centre-line of each ring
and engaging with the centre guide way or rail 8
35 mounted on the support box beams 10. The leading and

trailing bogies can serve additionally to support the



snow condi tioni ng apparatus includes one or nore snow cannons arranged to
direct artificial snow onto the surface of the disc, 5 9. A ski slope
accordi ngw@opé@sm 8, wherein the or each snow cannon i s ppstiGieanedoo
radially inwardly or outdaardly of the rotatable part of the disc, and/or
suspended froma gantry above the rotatable part of the disc. 10 10. A sk
sl ope according to any one of the clais 7 to 9, wherein the snore

condi tioni ng apparatus includes snore groom ng apparatus for breaking up
the snow. 15 11. A ski slope according to claim10, wherein the snow
grooni ng appait&Bdding medntledddndacrgesadfabihe meerdnids msh t3atl N9 can

sel ectively becopeed shetcaren idel9Shlsl @hdwh Whi ¢hg.t 163N TG he snow on
the disc and a position awa fron1th§ skiing surface. ,20 12. %ki sl ope
according to éF&WﬁPf@,aﬁﬁeﬁéPﬁoFﬁéds Sw i GFoBrERG YaFpardt (8Gt€ %9 east one
. roving vehicl end2¥it3alAaskiularope rabodcdi 2¢ tlocanydonedefr tdaehpr ecedi ng

cl ai ns, erein the %?%Ie t i ch % e nah@ axis i.s til%ed to EP%‘vertical
is in the rangesr @ OXG&Hd PYr &f EPEEIV 1Y 16550356 1AYSA SKiPtEl ope
according to ebakmcldsingertdiensphecabghtecah whiecratiie inaitnr iavges:s 22t i | t ed
to vertical is substantially 15 .15. A_ski._slope according tq _any one of
the precedi ng®38 gﬁgi z %ﬁép i%Otﬁgda&al@ngt%&hF&ﬁCPﬁeeﬁ%P&lggis is tilted
to the verticakbysiadjhusktablse26 a¥cOngli®73321PCheGBaD/ G27@%e 11Berl6. A
ski sl ope accor%in% to cIaLn1%5, m@erein t he disc i% gnunted so as to be
adj ust abl e ab8f SUh&Fi PERtAFTa% §TpalSi S§HRPGGgh PEESEentre. 5 17. A sk
sl ope adbor di rgbboickaitm thn Tskeveitmighe rdivbeciledatjogseabl e about a

hori zont al axi t_~e | f t I.SC 3 .ski__sl.ope
according to §§§%ﬁ%ﬁ8 Fﬁgﬁkgoé%gggg?n%eéﬁgg%gfgwﬁg%eFgéﬁ%gopggatabIe part
of the disc isugpeire@ndntlocatiaem.per of concentric rings, the speed of
each of which is independently controllable. 19. A ski slope according to
claim 18, wherein there 15 are at |east five novable rings. 20. A ski sl ope
according to clai m'i8 dPYCcPERASEYS @Rh&r 8UATEE teasheord oo RE Lidngs

provi degsa frusteeorkedl ogkichBgrsuhkage. r2@r24erAtski tsl @pe according to
any of clains _18 to 20, wh reln_atilegsg onﬁoof tgﬁ,rln S is gotatable in
the opposite GFPBEERGHTE0CAt 2PRESE BAESIY THe ot héP1Fi RELYSS552. A sk

sl ope accordi fgihoaadny thre tefipthatpir-ecedi ngeckaows pnwhikeeisnrfbhe difsc
COMPI1 55 2 LSESLRIE GBS GLR0LA B, obcS)ahe aRaeing [0 any o
separ at ed by aesragecatiedgair is distributed to each of the annular
20 air boxes 24 through radial, circular sectioned ducts
27 mounted between the ring support structure radial
stringers 12, passing successively under each ring 1,
through the circular support box beams 10, and
connected by short connecting ducts 28 to each annular
25 alr box to effect a constant pressure distribution and
even cooling effect under each corresponding ring. An
annular air manifold, not shown, encircling the
central area 5, supplies the radial air ducts 27 and
is fed with pressurised, refrigerated air by
30 appropriate refrigeration equipment and compressors,

not shown, located under the ring support structure 7.

Bach ring 1 is driven by synchronous or
asynchronous linear motors 29 positioned at regular
35 assigned intervals around the ring centre guide way or

rail 8 and mounted within the guide way in pairs



24. A ski slope according to any one of clains 18 to 23, wherein the upper
surface of at least one ring is 35 preferably raised towards the inner and
outer edges efloble ring. W O 01/97932 PCT/ GBOL/ 02709 - 18cT1/8Bo1/476Ki

sl ope according to claim?24, wherein the raised parts of the upper surface
are covered wth artificial ski matting. 5 26. A ski slope according to any
one of the preceding clains, caherein Yhe skiing surface of the disc is
flexible and is supported to run on a non-planar support, so that, at
certain locations around the circunference, the skiing surface is raised or
| onered 10 wi ehthespedtiet ofaapkanid nporisi ggact lanskiri sGasonf dde. 327. A ski

st ope, accor di ng«banglabm 2. WHBEELD LRy ROLBhALagRd ihe disc.

radial |line across the skiing surface is strai shi slope
according to &hy emeodf.mehé @ﬂé@e@ﬁn@fcB@gmﬁntﬁhéﬁeﬁ@pﬁm@tde@Ybr each ring

|s driven by a,LLRga aln}g% iﬁoréﬂe splek@ubLan gg@&@&%nliﬁ of2%§% . A ski

sl ope according to c erein the disc each ri ivided into
a plural bty oﬁlagcgag@egégmgnﬁgpp@am@dybyoatﬁpékedl@u@@othasothﬁ ski sl ope

according to %Eﬁb%h%Zon“@@E@b@ntQ%%%Qekkn%%@mgﬁkgrrb&a%hra%Q%%t%H@

controlled to drive each ment dependently so as to maintain a desired
separatlon bet E48ERCSEHENPS. ”Qéthﬁrsﬁﬂﬁ(SegﬁeﬁtﬁsaAesdeﬁcendlng or
s.A(". A" % A9. ééc@nAﬁngAtaeAlnAlinéLy) A "R As.A(".Aa 9 ?CGch 258;
AB}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
aJca] ca] calcalcalca]calca]lca]c:a]cal BAG

10 In a variant of the planar rotary ski slope, seen

schematically in Fig.14, the planar disc configuration
is modified such that the skiing surface 38 is
progressively raised and lowered relative to the
planar surface. At any point on the raised portion of
15 the skiing surface, a radial line 39 from the
circumference to the centre of the skiing slope is
straight. The configuration in this example first
reduces the inclination of the slope on the outer ring
to approximately 10° less than inclination of the base
20 planar inclination at region 40 and then progressively
increases the slope to a maximum of approximately 10°
more than the planar inclination at region 41 before
reverting to the base inclination. To accommodate the
change in inclination, the ring segments are shorter
25 in circumferential length to provide the necessary
flexibility to closely follow the ‘standing wave’
profile and the support structure, comprising box
beams 10, 11 and bogies 23, is raised from the planar
configuration to generate the profile. This variation
30 provides varying angles of slope suiting both the
novice and expert skiers and more closely emulates

actual downhill skiing conditions.

In other implementations shown in half section in
35 Figs. 15 and 16 and designed to extend the variety of

experience and realism of the rotary ski slope, one ox
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20 ski slope is enclosed by a circular dough-nut shaped
roof 46, appropriately insulated to minimise ingress
of heat, engaging the outer perimeter walls 47 and the
central structure 48 providing access and facilities
for skiers. The resulting enclosure 1s maintained at
25 a comfortable temperature for skiers, typically, of
approximately ~2°C by distributing conditioned air,
provided by plant not shown, in an appropriate manner

within the enclosure.

30 To allow for the whole surface of the rotary ski
slope to be available for skiing, as shown in Fig.17,
snow cannons 49 of proprietary manufacture are
suspended below a gantry 50 extending from the central
structure 48 to the outer perimeter wall 47 of the

35 slope. Snow cover can be applied in the first

instance to each individual ring by slowly rotating
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2. A ski slope according tc claim 1, wherein the

outer diameter of the rotatable portion of the disc is

at least 150 metres.

15 3. A ski slope according to claim 1, wherein the
outer diameter of the rotatable portion of the disc is

at least 200 metres.

4. A ski slope according to any one of the preceding
20 claims, wherein the disc is provided with a cooling
system arranged to distribute coolant gas across the

underside of the disc.

5. A ski slope according to claim 4, wherein the
25 disc is supported on air bearings which are fed with

refrigerated air which also provides cocolant.

6. A ski slope according to any one of the preceding
claims, wherein substantially the entire surface of

30 the disc is available for skiing.

7. A ski slope according to claim 6, wherein snow
conditioning apparatus is either positioned away from
the surface of the disc, or is arranged so as to be

35 retractable or removable from the surface of the disc.

8. A ski slope according to claim 7, wherein the
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surface of the disc.

5 9. A ski slope according to claim 8, wherein the or
each snow cannon is positioned radially inwardly or
outwardly of the rotatable part of the disc, and/or
suspended from a gantry above the rotatable part of
the disc.

10
10. A ski slope according to any one of the claims 7
to 9, wherein the snow conditioning apparatus includes

snow grooming apparatus for breaking up the snow.

15 11. A ski slope according to claim 10, wherein the
snow grooming apparatus is mounted on a retractable
mechanism so that it can selectively be moved between
a position in which it can groom the snow on the disc
and a position away from the skiing surface.

20
12. A ski slope according to claim 10, wherein the
snow grooming apparatus is at least one roving

vehicle.

25 13. A ski slope according to any one of the preceding
claims, wherein the angle at which the main axis is
tilted to the vertical is in the range of 5 to 40° and
preferably 10 to 20°.

30 14. A ski slope according to claim 13, wherein the
angle at which the main axis is tilted to vertical is
substantially 15°.

15. A ski slope according to any one of the preceding
35 claims, wherein the angle at which the main axis is
tilted to the vertical is adjustable.
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5 17. A ski slope according to claim 15, wherein the

disc is adjustable about a horizontal axis at the

lowermost edge of the disc.

13. A ski slope according to any one of the
10 preceding claims, wherein the rotatable part of the
disc 1s divided into a number of concentric rings, the

speed of each of which is independently controllable.

19. A ski slope according to claim 18, wherein there

15 are at least five movable rings.

20. A ski slope according to claim 18 or claim 19,
wherein at least one of the rings provides a
frustoconical skiing surface.

20
21. A ski slope according to any of claims 18 to 20,
wherein at least one of the rings is rotatable in the

opposite direction to at least one of the other rings.

25 22. A ski slope according to any one of the preceding
claims, wherein the disc comprises at least one static

region.

23. A ski slope according to any of claims 20 to 22,
30 wherein each pair of counter-rotating rings is

separated by a static ring.

24. A ski slope according to any one of claims 18 to
23, wherein the upper surface of at least one ring is
35 preferably raised towards the inner and outer eddes of

the ring.
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claims, wherein the skiing surface of the disc is
flexible and is supported to run on a non-planar
support, so that, at certain locations around the
circumference, the skiing surface is raised or lowered

10 with respect to a planar portion of a skiing surface.

27. 1A ski slope according to claim 24, wherein, at
any point around the disc, a radial line across the

skiing surface is straight.

28. A ski slope according to any one of the preceding
claims, wherein the disc or each ring is driven by a

linear motor along a circular support rail.

20 29. A ski slope according to claim 26, wherein the
disc or each ring is divided into a plurality of

arcuate segments joined by a flexible boot.

30. A ski slope according to claim 27, wherein the
25 linear motor is arranged and controlled to drive each
segment independently so as to maintain a desired

separation between segments.

30



