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OBSERVATI ON TOAER The present invention relates to an

observation tower, in 5 particular an observation

tower having a noveabl e observation enclosure. In

this regard, observation towers of many types are

known in the art. For exanple, observation towers of

the sort 10 disclosed in EP 1031681 and EP 0659959

are enpl oyed for si9PSERPTHEMESICHER es. Such towers

can be rapidly constructed, provided with

foot-ladders or a lift for transporting personnel to
Thet herdofht andveaniahsechatamrde-®ubn efbservation tower, in

environnent-friendly materials or disguised so as to .
pariChiahdai n ORPERYE HETs U BN dRHE enVA r BRARFfile observation
enc@Rseryvation towers may al so be used as neans for

providing leisure and entertainnment facilities.

Exanpl es include the "Tower of the Anericas" in

Texas, USA, . the "Farq .de drid" 20 in Mdrid, Spain
n atﬁ&st HE9&KY1 6 'Seri'fevfrqﬁ%\cﬁ“ag ita Falt’s TatY ¥%?F’o,age known
in CapadartNunefousxsihfibar dwers texinst +around oftheche sort

wor | d, however in these exanples, the observation

disgligeeer M @RI P P li netddER here? Ao esturamd sOoudd for
: , | xed at specific hei . bitts stal LS
Slgzgggéheré%%%é?prﬁéfggd ZEQ%%ltrgﬁg%%%t &FSitJ%é fro#& Y
congroundetevebrboitihe observation-lpldatfor mr usuallliyft  for
within the internal] tower shaft. Thus, -2-
transporting personnel to the top, and can also be made out
of environmment-friendly materials or disguised so as to

blend in with the surrounding environment.

Cbservation towers may also be used as means for providing
leisure and entertainment facilities. Examples include the
"Tower of the Americas" in Texas, USA, the "Faro de Madrid"
in Madrid, S$pain and the “Skylon” near Niagara Falls in
Ontario, Canada. Numerous similar towers exist arcund the
world, however in these examples, the observation platform,
which may include therein restaurants and shops, is fixed at
a specific height. Lifts or stailrs are therefore provided
to transport visitors from ground level to the observation

platform, wusually within the internal tower shaft. Thus,
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visitors are confined to restricted views when
ascendi ng and descending the tower to and fromthe
observation platform Alternatively, transparent
lifts can be provided on the 5 outside of the tower
shaft, as on the "Macau Tower" in Macau, Asia,
however the above identified problenms may stil

,_prevai l th.th e vant h X -
1 sPERYE gt bl fguoprged sedvant aoe,d 1AL ot gEBRbicg and
despeatithg @;ﬁqet heywdrowes . aﬂxa Futithernexanpt esatof ot opeet form.
structures, such as those disclosed in GB 655970 and

ALtepng83Y8¥ s  aret PrIRATREH: wilth t&n CHBsePSatdisH pisst f ofm the
cutdRHAL ed- onya t@&@éTVWEHQEL'tS§Ef<h§ tﬁ%pahh§c§ﬁ Tower" 1in

ascendi hg or descending. I'n both instances, the 15
MachoweAsiis, chpabherothﬁoabngeupdandlﬁoaﬁ pe@bhameyay still

ooo§OPG I IS8l [ L0, o100 2.5 call o o8 e

Hmygﬁﬁyngnsﬂ@ﬁtP@SQﬁMakh%&ugﬂEﬂﬁ@rﬁbgfhéhﬁﬁeproflle of the
arrangenents can thereby travel froma |ower position

toweg-a higher position. In both exanples, a 20 |large

hori zontal or vertical surface area is required at

ground level. Wth the "lazy tongs' system a |arger
Fursbefacexzapéasw |df betowegui r ed rliotuirrey easecdthei ght sfhose

st gihe, Lokdst xamley the helaht of the{ovely o
obsB@%ﬁEh@h'q9§a@¥5ﬂ}1r%%@ﬁ@eﬁo on a tower which itself is
capable of ascending cor descending. In both instances, the
tower is capable of moving up and down, either by collapsing
in on itself (e.g. using a so-called ‘lazy tongs’ system)
or by sinking completely into the greound. The observation
platform of these arrangements can thereby travel from a
lower position to a higher positicen. In both examples, a
large horizontal or wvertical surface area is required at
ground level. With the ‘lazy tongs’ system, a larger surface
area will be reguired for increased heights, and with the
latter example, the height of the tower must be accommodated
below the surface of the ground. Restricticns with regard to
locating the observation tower therefore apply with both

examples of moveable tower.
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25 locating the observation tower therefore apply wth
both exanples of .noveable tower. -3- Furthernore, the .
vertical nmovenent of - the tower shaft required to
enabl e boardi ng and di senbarking of the observation
pl at form conproni ses its overall strength, 5 thereby
limting its maxi mum hei ght and making it nore
I [ Se we qndi td o 5
P S0 S S ek by hat o se 4 1 yag <t
reghownes shaftamammakxbdmﬁdlﬁgrmwmablelebﬁbayatngn o¥0 the
platform In both instances, visitors board_the

ODS@B%W% ORLBFAPFBr nCARBROTESES af “§r oG Pevel Hridnath

theﬁgbgy 1 SW round HSX}Q_‘Iﬁ%erIYelag%ﬂ h%n@bSﬁgxﬁhbonlt more
platformascends to 1ts maxi mumheight. Simlar

vulhewebse haveadreens dest gred: anehdingmufsact ured by Huss
Maschi nenfabri k GrbH & Co. &K and 15 Intamn
Deut schl and GrbH & Co. CK, for exanple the Skytower

GB andoGrro shaners nespecti velyyl ckee wfvdenenhionedmprise a
towers are limted by their height and the speed at

fixgRi chovhie By variosn dstat FoERs fray @se®heE dfpervation
p1a9§89%8619f05%8'155erggegequ € SYsCeptt l%ﬂé)éﬁg§¥@ﬁtlon

venent dur verse weat her conditions.
plapfevmoushynlndtcaUeﬂ eﬁafegyoumm thevphssengergnamdf the
crew.is I|kelé to be npr.om sed_jn E?E condi ti ons

SUrEQANEHRTt SREFCRY| IFnaNEF | OO DYt TBHEVRAB AbRPCN scends  to

its maximum height. Similar towers have been designed and
manufactured by Huss Maschinenfabrik GmbH & Co. GK and
Intamin Deutschland GmbH & Co. GK, for example the Skytower
and Gyrc Tower, respectively. The aforementioned towers are
limited by their height and the speed at which the
observation platforms may ascend, and because of their
profiles are susceptible to lateral movement during
adverse weather conditions. As previously indicated, safety
of the passengers and crew 1s likely to be compromised in
such conditicns and the tower will have to be removed from

operation until such time as conditions improve.

Furthermore, the shape of the observaticn platform disclosed

in GB 1109555 provides only restricted panoramic visibility,
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operation until such tine as conditions inprove. 25
Furthernore, the shape of the observation platform
di sclosed -in GB 1109555 provides only restricted
panoram c visibility, -4-_gnd the shape of the
observation platformdisciosed in US 3633904 prevents
visitors fromassum ng a nornmal vertical position
and MIGR SERLEE oL Standi ng,.thgtely dLplpkShhNG:fheIsS in
contort. Functionality o tower 1S hence
Us IEsonidchedvasta viesudrts d&ohh&s@bﬁﬁmgaiiOﬁODMQ&fOVQiBical
shape and angled.  orientation. i s, hence an ohj ect

POS%ﬁ¢Qﬂu¥&ﬁ%5%@ﬁt?%v%ﬁtF&ﬁnﬁénﬁro$ﬁﬁéegﬁ SFigdServat i g+ T

comfQuer dhat: ;Seeks (1,0 Qvencone fhe ;abeye ddentdifiied ey as a
di sadvant ages. From US 4712652 it is known to provide

reswt obser vdtd orhisowerat iconprmisitigra’substams aldnd  angled
éﬁ@ﬁ%é} support nenber; and an 15 observation

orig Ure nmoveabl e up and down sai d support nenber
wherei n the observation enclosure projects radially
outwardly fromand substantially normal to said

It myppore %n@é}ectzoofrhéhﬁré%ﬁ%nﬁ n¥ertitorpri sto provide an

obs%?@%%%%heﬁbﬁgg ?EhQEekﬁet8n8b8§H£ﬁé tﬁeagﬂg%grléggtlfl@d

toroi e encl osure presenting a
dlsadnxnﬁagysaerodynan1c exterior profile around its
ci rcunference, the enclosure further being seized to
From US 4712652 it is known to provide an observation tower
comprising a substantially upright support member; and an
observation enclosure moveable up and down sald support
member, wherein the observation enclosure projects radially

outwardly from and substantially normal to said support

member,

The present invention is characterized in that the enclosure
is annular and has a toroid profile, the enclosure
presenting a tapering aerodynamic exterior profile around
its circumference, the enclesure further being seized to
allow 70-100 people to walk around there-within as the
enclosure moves up and down such that they are able to have

a 360 degree panoramic walk-arocund experience, the tower
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al l ow 70-100 people to wal k around there-within as the
25 encl osure noves up and down such that they are able
to have a 360 degree panoran c wal k- around

experience, the tower -5- further conprising danping
apparatus for danping wundersirable vibrations of the
tower. 5 The curved sides of the observation encl osure
allow air currents to flow easily over and around the

furEREt oSULenbeist REr ebyaneduee t hep@munts of Fbkt okamping

drag that Is applied thereto. Less resistance is thus

undexet F &l onv e olyet it it61® " Fosure by air currents

when, for exanple, it is nmoving up 10 or down the
supporting nmenber of the observation tower. Also, the

Thet awervdds kédssvulerabl ectoehiagh speedcwendscandl las a&i1r
result, th observaiion encl osure is ble o

f
curEERbndiig S horBRtSY of BT 10 2007 REEFed 9 nEreAREETe O

theCORY T OkalseCaRcbe exalt edr overtt he speed atawhighthe ied
observation enclosure is novable, the speed being .
theyatpablesif rapdswhene hecebsar gxerhepapti Ehrardpervation

enc d¥§£e§ V\Bﬁpe&fl&;’&dﬂélﬁ% tl’]’feogleé.x% l%f, til%eiszgnoving up
observaii on ‘encl'osure can be reduced to decrease

or Hakerahe defpectinon wimddie dowsre causedahy oni ndwer.
pressure. This will enable the tower to remain in

operation during strong w nds while maintaining
a1saaf ehy apdecontorte fOrybotdhratsi to5 shagd speed winds and

as a result, the observation enclcosure 1is capable of
ascending to heights of up to 200 metres. Increased control
can be exerted over the gpeed at which the observation
enclosure is movable, the speed being wvariable if and when

necessary.

In particularly adverse weather conditions the height of the
observation enclosure can be reduced to decrease lateral
deflection of the tower caused by wind pressure. This will
enable the tower to remain in operation during strong winds
while maintaining safety and comfort for both visitors and

Crew,.

Conveniently, the substantially upright support member has a
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crew. 25 Conveniently, the substantially upright

support nenber has a -6- first portion arranged

substantially above ground | evel and a second portion

arranged substantially belqw ground level. In this

regard, the observation enclosure may be | owered bel ow

5 ground |l evel for gaining access to, or visibility

of, an underground attraction or enclosure. A
£irBeapdi-ngoh eYetaiiis RIpRAvicded1betweesn gabehdirsteanthd a

second portions of the support nenber for boarding
seceafdpoIbiobservargoh enetosiiredl hateiay theound level. In

thiBPENAL, O ANGHASULE L)y TBKAADLE R OB X8 o
0 "sdi oardi ng T ével. Preferably, a sunken encl osure
grousdpricsadedfarouwnd ndaigd seoond tper tdronvofidhel spppdrt an
menber and may be arranged. to house 15 the
uncgEgEPYati 8h-ERETE bSTir &F wheT- T HEr Dbser vat i on encl osur e
is provided at the second portion of the support
menber. An outer surface of the sunken encl osure may
A koapline lswedt amy aldey prenspaderetiemeey i apid20fmre and

danpi ng_appar at inthisr co i se aS -
o R HARGY - Tunbbre 16Ny FEL it ny sty sald
obseharacher iestilesureh aceordanceian tibsébheathieirghenofothes is

encl osure relative to . , _
moveable up or down relative to sald boarding level.

Preferably, a sunken enclosure 1s provided around said second
portion of the support member and may be arranged to house
the observation enclosure when the observation enclosure is

provided at the second portion of the support member.

An outer surface of the sunken enclosure may comprises

substantially transparent material.

The damping apparatus may in this regard comprise a mass
spring damper, tunable to vary its damping characteristics
in accordance with the height of the enclosure relative to
the upright support memper. In this way, undesirable
vibrations in the support member due to adverse weather

conditions can be dampened out.
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the upright support nenber. In this way, undesirable
25 vibrations in the support nenber due to adverse
weat her conditions can be danpened out. -7- Such a
danpi ng apparatus is prefqg@bly i ncorporated into the
upri ght support nenber. Conveniently the danping
apparatus is incorporated within a top portion of the
support nenber. 5 Exanples of the present invention
sucW bl 4nRyiBe dessribed W throrefsiepcaddddi®ited into the
acconpanyi hg drawi ngs, in which: Figure la, 1b, 1c and
uprighshewrparbbservari on toweenizcorditiy dERig wparatus
. resent invention . with an encl.osure. at_different
L5 RGTGRrOPBSTTI Bhe: L GUre 2 enond & ol e Lot L member.
perspective view of the enclosure of the present
i nvention; and 15 Figure 3 shows a cross-sectional ,
Exaype@ft REoGHR PRESBREI 68UPRTIGR Yhe! preteRt FRVERLPBH. With

| pyLhe £ in@ dOWBM gk CONPLiSes, A
reféﬁgé?%ﬁ??aﬁ?é gé%é%ﬁ%f%%ﬁfsuppofﬁéﬁe qgrkggghd an
annul ar observati on enclosure 3. The enclosure is

. bl d d id t ich i .
FiohPheided entrarty tHerErs. SrnaPoBeeroLrT ol CHReI BeaPEcing
to i OjeEsenkadi Al byt ost Waridlly EhOMnclosure at different

height positions;

Figure 2 shows a close up perspective view of the

enclosure of the present invention; and

Figure 3 shows a cross-sectional view through the enclosure

of the present inventiocn.

As shown in the figures, a tower 1 comprises a substantially
upright support member 2 and an annular observation enclosure
3. The enclosure 1s moveable up and down said support member

which is provided centrally thereto.

The observation enclosure 3 projects radially outwardly from
and substantially normal to said support member 2 and as

shown presents a tapering aerodynamic exterior profile around
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25 and substantially normal to said support nmenber 2
and as shown presents a tapering aerodynam c exterior
profile around -8- its circunference. In'the exanple
shown, the observation enclgosure has an 5 annul ar
profile, in particular a torpid exterior profile. As
such, the curved sides of the observation encl osure
allow air currents to flow easily over and around the

itsepclesureréfeef hereby reduce the anount of lift and/or
drag that is applied thereto. Less wind pressure is
thus exerted on the 10 observation encl osure by air

Tn CULLENtS when ShathoneryeorypdOf5eXaPleicWihel thh  an
movi ng up ‘or down the supporting nember of the

annobser pavfdhet owerpafThecabrodynaoiciprekibeliof phefile. As
encl osure neans t eregﬁ;e that . it is less vulnerable

t
suchy ¢ A FETt s SofChi WHNdls CPSGERAERST tHE Bhet Bsufe ™Y

airWelkrBgrs1bostabl ecaki i obesr posit hessndDaRpi BFclosure to
apparatus (not shown) is provided as part of the

thepbser vard\oTe t Glsr BEPUBANPPAY binblesiatub( ¥ vidsiegt | GRS 1S
app?%agpghegg%%['ILE% %@HH r§§§5¥319§ RY, ol N5 5%%(ﬁn the

conprisé a 20 nass spring danper, tunable
obseradl &1 tendarspireg bychdracteriest scshea Beavapnedyi nr, for
accordance with the height of #he enclosure relative

exapiglehe"(BRi ght 1SuBPOrComebet’ TR t hRg aeyPorting member

of uhdesihpableavibratdiQns i ntthe suppRianeNDErodlee of the
enclosure means therefore that i1t is less wvulnerable fo the
affects of high winds, such that the enclosure will be

stable at higher positions.

Damping apparatus (not shown) is provided as part of the
opservation tower for damping undesirable vibrations of the
tower. The damping apparatus may in this regard comprise a
mass spring damper, tunable to enable its damping
characteristics to be varied in accordance with the height
of the enclosure relative to the upright support member. In
this way, undesirable vibrations in the support member due
to adverse weather conditions can be dampened. The damping
apparatus may be movable within the support for tuning

purposes.
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to adverse weat her conditions can be danpened. The

danpi ng 25 apparatus may be novable within the support

for tuning purposes. -9- Such-a danping apparatus is

preferably incorporated wthin the upright support

menber at a top portion thereof. 5 An annular flow

path may be provided through the centre of the

encl osure between an inwardly facing wall 4 thereof
Suchng daeSipparkapehber 12 BEeSREAR YN Ficguperatethevithin

i P e A W g o

experience. It can be air-conditioned with
climate-caontrol to ensure confort is optjmsed. A
An Etrablievs a5 Jihdi g Pé??éﬁ%‘énéﬁfoﬁﬁb b&epSitded °F

thel @neQ¥EhrENBetRQEN Obnt NEwa8AGL05UIE nWheR 11 eqUIdRb-e kS and
The encl osure nmay be constructed of Steel and gl ass,

theppebprabl yemseng? cag veldowanimat exh safety gl ass. As
shown in Figures la to Id, the enclosure is novable up
20 and down the support nenber 2 and can dock at an

Theal &gblbHgre pliat f eimegostd i o zandralisa npyelt® aersons,
_underground position, shown in Figure |d. The _
offgREBEGFBERAE po& THBA: RANP PR OVIHES shrel kel 4 experience.

It can be air-conditioned with climate-contrel o ensure
comfort is optimised. A retractable solar shading
arrangement may be provided to cover the roof of the

enclosure when reguired.

The enclosure may be constructed of steel and glass,

preferably using curved laminated safety glass.

As shown in Figures 1la to 1d, the enclosure is movable up
and down the suppcrt member 2 and can dock at an alighting
platform position 5 and alsc move to an underground position,

shown in Figure 1d.

The underground position can provide shelter from
particularly adverse weather conditions or may provide access

to a particular or restricted access area.
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25 particularly adverse weather conditions or may
provide access to.a particular or restricted access
area. -10- For exanple, the underground area may
i ncorporate an undergroung aquarium whereby the
encl osure drops into an annular tank housi ng vari ous
aquatic plants and creatures. 5 Horizontally
translating off-set hinged gl azed doors may afford
Forac @esgptl e, théh@ncluoéi@fréromﬁ% sEpgert Mnbemnapp@te  an
o] e, 4 [ er e
undfsgpgggpée q@{é@:%lm,A Jnl‘[aj{]g A Fg%m%%ﬁgto%%te d]:g&?% 1%%0 an
annpliavi dedkakoaslonerapositd anyoft tdhe IsupporEandreresrtures .
Renewabl e energy is utilized to power the observation
tower and this may take the form of photovoltaic
HorSYShens1 or ﬂ!éH%lakﬁijrQE@e§et Tlin | MBakedANdoors may
observation tower (1) conpri sing: a substantially
affgprli ghtesapportheenbelo{i2)e. and an observati on
encl osure (3) noveable up and down said support
nmenber; wherein the observation enclosure projects
Thel adipddyt onémes €l yakr o andr-sulistrant | @kdyo o) MEl-ok0 3.4 m

said support nenber, characterized in that the
di2pREFBSUFEGs 43 galvanised steel. A machine room, not

shown, 1ls provided at a lower portion of the support member.

Renewable energy is utilized to power the cbservation tower
and this may take the form of photovoltaic systems or wind

turbines.
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10 annul ar and has a toroid profile, the enclosure
presenting a tapering aerodynam c exterior profile
around its circunference, {he encl osure further being
sized to allow 70-100 peob e to wal k around
there-within as the enclosure noves up and down such
that they are able to have a 360 15 degree panoram c
wal k- around experience, the tower further conprising
CLA#MApi ng apparatus for danping undersirable vibrations
of the tower. 2. An observation tower according to
claiml1, wherein the 20 tower (1) has a height of up
1. tor200bsetvyesioB.tAremwbser vatrpon stiomer according to
claim1l or 2, wherein the observat%% enclosure (3)

i 52 nbveabtet Ll VariRbiEt speeuet 5 “0bséRat i on

t°$§roB§§9§9tD8nthéDds@f§C?§!nﬁo@éébﬂelap wher el-hmt Raid
substantial ly upright support nenber (2) Is provided

supmpth aefibpst pf(blrem@gm driraangesle subktant eabﬂysabev@IOJecw

second port i rr
radg%g§¥aﬁW&ﬁlrii ikﬁ%M/grou%%b?%%ef gﬂ? ] ?&rvg |§ﬁld
suphbOWEl @Snied 8l Methard ctleaiimed, fdrtbesat cemr@rlérmga@re is
boardi ng Level (5) provided between said first and
anngbndPotd§ ohst oo the Sifppdt THentFeic o Boardisfgting a

tapé?igg aerodynamic exterior profile around its
circumference, the enclosure further being sized to allow
70-100 people to walk around there-within as the enclosure
moves up and down such that they are able to have a 360
degree pancramic walk-around experience, the tower further
compriging damping apparatus for damping undersirable

vibrations of the Ltower.

2. An observation tower according to claim 1, wherein the

tower {1} has a height of up to 200 metres.

3. An observation tower acceording to claim 1 or 2, wherein
the observation enclosure (3} is moveable at wvariable
speeds.

4. An observation tower according to any preceding claim
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10 observation encl osure; wherein the observation
enclosure is noveable up or down relative to said
boarding level. 6. An obser ation tower according to
claim4 or 5, wherein &zken encl osure is provi ded
around sai d second portlon of 15 the support nenber
(2). 7. An observation tower according to any one of
claim I u cl
wnefeEhngtie £ o Roien g TontEludi T on BhsioeufBhhREn (R
pro@b@%ﬁvabh@m<£nﬁi©§Urpot81aﬁ a&@mnded alidshersdednd above
portion of the support nenber . An qgbservation

groya@er Htor 8PAg 3 0 SEFANAs 99%1071 aM@P@PH tHEP Siifket? LY

belgacggguﬁg pLfefs a substantially aqueous environment.
5 9. An observation tower according to any preceding

cIain1 13 wherei n the observation enclosure (3)

co s hstantially transparent .nmateri al 1
5. Db 362 Grd N T Any Ppr'eie nd ol 2l e
com%@%@h@ ée@@mallagen@wy 1S )UtdohvZe@d Gpowen theid first
observation tower (1). 11. An observation tower

andaeesediingors 1orai MELONeWReREOTt TeT9sIrd hendibieing sald
obs%%?%?%ggogHEﬁ8gﬁrg?Oaﬁggggﬁ'%h%y§ﬁﬁggﬁyéﬂ¥d%jenclosure is

moveable up or down relative to saild bearding level.

is

6. An observation tower according to claim 4 or 5, wherein
a sunken enclosure is provided around said second portion of

the support member {(2).

7. An observation tower according to any one of claim 4, 5
or 6, wherein said sunken encleosure is arranged to house the
ocbservaticn enclosure when the observation enclosure 1s

provided at the second portion of the support member (2).
g. An observation tower according teo claims 4 to 7,
wherein the sunken enclosure coffers a substantially aqueous

environment.

9. An observation tower according to any preceding claim,
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12. An observation tower according to any preceding
claim wherein a machine roomis provided at a Iomer
portion of the 15 support genber (2). 13. An
observation tower according”’to claim 1l wherein the
danpi ng apparatus conprises a mass spring danper,

tunable to wvary its danping characteristics in

accordan e wth the Zg%ge|ght of., t he enclgiyrzn comprises

Whergiativetto t hEPUFFT ght “Supports - Hethoe

subebservatignrtanepaaccordingrio; any precedi ng claim
wherei n the danpi ng apparatus is incorporated wthin

an 25 upper portion of the upright support menber
10.(Zhn observation tower according to any preceding claim,

wherein renewable energy 1s utilized tco power  the

observation tower (1.

11. An observation tower according te claim 10, wherein
said renewable energy comprises photovoltaic system or wind

turbines.

12. An observation tower according to any preceding claim,
wherein a machine room is provided at a lower portion cf the

support member (2).

13. An observation tower according to claim 1 wherein the
damping apparatus comprises a mass spring damper, tunable to
vary 1ts damping characteristics 1in accordance with the
height of the enclosure relative to the upright support

member.

14. RAn observation tower according to any preceding claim,
wherein the damping apparatus 1s incorporated within an

upper portion of the upright support member (2).



