OBSERVATI ON TOAER The present invention relates to an
observation tower, in particular an observation tower

whanie/0g17a5 moveabl e observati on encl osure. |n tPCBEGB2005/002243
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regard, observation towers of many types are known in
the art. For exanple, observation towers of the sort
di scl osed in EP 1031681 and EP 0659959 are enpl oyed
for sighting forest fires. Such towers can be rapidly
constructed, provided with foot-ladders or a lift for
transporting personnel to the top, and can al so be
made out o f envir onmMEBSERVAGIGNY TIOAER | al s or

di sqguised so as to blend in with the surrounding

envi ronnent. Cbservation towers may al so be used as
means for providing | eisure and entertai nnment

taei birkisesit Exargieison neélgdeeshe o' Towesboértvheion tower, in
Anericas" in Texas, USA, the "Faro de Madrid" in

phgeidul Spaim ok Aher 'K tloder Raginbli agasvedisl & obdervation.
Ontario, Canada. Nunerous simlar towers exi st around
she1wonld, however in these exanples, the observation
platform which may include therein restaurants and

shops, is fixed at a specific height. Lifts or stairs

are therefore provided

In this regard, observation towers of many types are known
in the art. For exémple, observation towers of the sort
disclosed in EP 1031681 and EP 0659959 are employed for
sighting forest fires. Such towers <can be rapidly
constfucted, provided with foot-ladders or a 1lift for
transporting personnel to the top, and can also be made out
of environment-friendly materials or disguised so as to blend

in with the surrounding environment.

Observation towers may also be used as means for providing
leisure and entertdainment facilities. Examples include the
“Tower of the Americaé” in Texas, USA, the “Faro de Madrid”
in Madrid, Spain and the ™“Skylon” near Niagara Falls in
Ontario, Canada. Numerous similar towers exist around the
world, however in these examples, the observation platform,
which may include therein restaurants and éhops, is fixed at
a specific height. Lifts or stairs are therefore provided
to transport visitors from ground level to the observation

platform, usually within the internal tower shaft. Thus,



to transport visitors fromground | evel to the
observation platform usually wthin the interna

wo oaer2Baf t. Thus, visitors are confined to reBCTGBR@®E/002243
vi ews when ascendi ng and descending the tower to and
fromthe observation platform Alternatively,
transparent |ifts can be previkded on the outside of
the tower shaft, as on the "Macau Tower" in Macau,
84 B o FOWRVET cd i B Vien | ket 1t f et pricd erhemiassidrlding and
prevail, with the added di sadvantage that externa

dédESndbyg bendnsioghl!  Anchdi sromt thbeoaesthation platform.
profile of the tower. Further exanples of tower

BlESEh 3 £9e1 pUCR ras o 1tdi 3elFesedcamn G 6pe8¥0dand on the
EP 0337673 are provided with an observation platform

opLpt gd J¥ achavwelowdy chnhtsel fad sogapad evdhcau Tower” in
ascendi ng or descending. In both instances, the tower

5 MScEAPADL £, Ofn SRWOY 1L ashHOWR e RIS B IAldmAP SR sti11

Inon itself (e.g. using a so-called Llazy tongs'

%%é&m, Qf; By ﬁ{{kédwe Qzﬁ%ae&\%rﬁ:a{grg Qe Gt Thets may

servation platformo ese arrangenents -can thereby

%?}\:r%e:‘%( k%\%‘%ga’rllcgv}fl;sr%ﬂtﬂ@ e toh H 13N eSr JFASiel I¥ -t HeN tower.

_ orizontal or vertical surface
area is required at ground level. Wth the |azy tongs'
system a larger surface area will be required for

ﬂ"t?rcgfleealseedxar}rleloil%hst Of %ggle\gi Egr&ggukggs ®luch as those disclosed

10 in GB 655970»and EP 0337673 are provided with an observation
platform mounted on a tower which itself is capable of
ascending or 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

15 sinking completely into the ground. The observation platfofm ~
of these arrangements can thereby travel from a lower
position to a higher position. In both examples, a large
horizontal or. vertical surface area is required at ground
level. With the 1‘lazy tongé’ system, a larger surface area

20 will be required for increased heights, and with the latter
example, the height of the tower must be accommodated below
the surface of the ground. Restrictions with regard to
locating the observation tower therefore apply with goth
examples of moveable tower. |

25

Furthermore, the vertical movement of the tower shaft



exanpl e, the height of the tower nust be accommvpdat ed
bel ow t he surface of the ground. Restrictions with

wo e@anel78® | ocating the observation tower therkr€DGB2005/002243
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apply with both exanpl es of noveabl e tower.

Furthernore, the vertical novenent of the tower
shaftrequired to enabl e boarddng and di senbarki ng of

t he observation platform conprom ses its overal

mqwiged, taer ebpblien tioegding nexidrundheengprrighey of the
meking it nore vul nerable in adverse weat her

dowiitatohen . GBa1i0as55campr i 8633904sdi svkosélt owersngth,
that conprise a fixed tower shaft provided with a
tiouedly e ldbserivat | dhsplmedtionum |heibdtth endt anglesng it more
visitors board the observation platformwhen it is at
wrimerh b ey el n andivenge@ywedehsor conddlit hgnscenery as the
observation platformascends to its naxi num hei ght.

Simlar towers have been designed and nmanufactured by

Huss Maschi nenfabrik GibH & Co. &K and Intamn

deeul 5CHb aRdatablisk 33684 Hoscesaaphtewkhes IFdtowesmprise a
and Gyro Tower, respectively. The aforenentioned

FiERY S tfd | Bhhed byréhededherott andmbReagneedoBtervation
whi ch the observation platfornms nmay ascend, and

PG Of HN@F DA Osichesedl evidseeRrtl Bberiothat 8b8brvation
novenent during adverse .
platform when it is at ground 1level and enjoy the
surrounding scenery as the observation platform ascends to
its maximum height. Similar towers have been designéd and
manufactured by Huss Maschinenfabrik GmbH & Co. GK and
Intamin Deutschland GmbH & Co. GK, for example the Skytbwer
and Gyro 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 indicafed, safety of the
passengers and creﬁl is likely to be compromised in such

conditions and the tower will have to be removed from

operation until such time as conditions improve.

Furthermore, the shape of the observation platform disclosed
in GB 1109555 provides only restricted panoramic visibility,
and the shape of the observation platform disclosed in

US 3633904 prevents visitors from assuming a normal vertical



weat her conditions.- As previously indicated, safety
of the passengers and crewis likely to be conprom sed

w0 pooszit3zondi ti ons and the tower will have t oP@EGB2005/002243
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renoved from operation until such tinme as conditions
i mprove. Furthernore, the shape of the observation

pl atform di scl osed in GB 1169855 provi des only
restricted panoramc visibility, and the shape of the

ebset vahi wnepl sthoem dirsekanadngh Yhe2@B3904nphevdihg their
visitors fromassum ng a normal vertical position when

Serteet or stapdifgaliber ebytdentbivehi Ag hbace eerkeitted as
Functionality of the tower is hence restricted as a

degelstuief phe wohseppatirontpbat fwrad rsrwhapenapd and edngled
orientation. It is hence an object of the present

dvEeNt Aok O provi de an observation tower that seeks
to overcone the above identified di sadvantages .
According to an aspect of the present invention, there
is provided an observation tower conprising: a

B LAl lah WA SHIRRAY b (BRI 4G (80 ARBU 2B ide an

servation en sure noveable up an
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y outwar rom and substantia
' id support nenber and presents a
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According to an aspect of the present invention, there 1is
érovided an observation tower comprising: a subsfantially
upright support member; and an annular observation enclosure
moveable up and down said support member; wherein the
observation enclosure projects radially outwardly from and
éubstantiaily normal to said support member and presents a
tapering aerodynamic exterior | profile around its

circumference.

The observation enclosure of the observation tower may in
this respect haye a toroid profile. As such, the curved
sides of the observation enclosure allow air currents to flow
easily over and around fhe enclosure to thereby. reduce the
amount of liftv or drag that is applied thereto. Less
resistance is thus exerted on. the observation enclosure by
air currents when, for example, it is moving up or down the

supporting member of the observation tower.



tapering aerodynanmic exterior profile around its

circunference . The observation encl osure of the
wob®enyEss on tower may in this respect have a POT/GBE005/002243

profile. As such, the curved sides of the observation

enclosure allow air currents to flow easily over and

around the encl osure to thereby-reduce the anobunt of "’

lift or drag that is applied thereto. Less resistance

ABbsthushexeoiwed drs tlhessobsemeatadlore encl bsghespygedi winds and

currents when, for exanple, it is noving up or down

dde suppestiihg nemberolwdethet iahs eraratli@uteowers Alcepable of

the tower is less vulnerable to high speed wi nds and

ascend syl to hbgghbsesyatiponoenOloskteess Japakkeedf control
ascending to heights of up to 200 netres. Increased

comt i eaBrihed. exest edhevespébe seedhathwhiltd oheéervation
observation enclosure is novable, the speed being

5 ki ebheeifsandvehen, necessped bk tverl @1y if and when
adverse weat her conditions the height of the
yat4on enclosure can be reduced to decrease
| at eral deflection of the tower caused by w nd
pressure. This will enable the tower to remain in
operation during strong wi nds while maintaining safety

fﬁuhéffﬁéﬁfaffy A M SidAre@nditions the height of the
observation enclosure can be reduced to decrease lateral
10 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].

15 Conveniently, the substantially upright support member has
a first portion arranged substantially above ground level and
a second portion arranged substantially below ground level.
In this regard, the observation enélosure may be lowered
below ground level for gaiﬁing access to, or visibility of,

20 an underground attraction. or enclosure.

According to another aspect of the present invention, there
is provided an observation tower comprising: a substantially
upright support member provided with a first portion arranged
25 substantially above ground 1level and a second portion

arranged substantially below ground level; and an observation



10

15

20

25

Conveniently, the substantially upright support nenber

has a first portion arranged substantially above
w@re@daneBevel and a second portion arranged  PCT/GB2005/002243

substantially bel ow ground level. In this regard, the

observation encl osure may be | owered bel ow ground

| evel for gaining access to;y &r-visibility of, an

under ground attraction or enclosure. According to
HRIraspeedaie tiie Pie€sesini By edt sappokbemember.

provi ded an ‘observation tower conprising: a

substantially upright support nenber provided wth a

first portion arranged substantially above ground

o eyghrangd aB%%éMmmEQrQKan@bﬁﬁﬁgadb%ﬂwﬁéﬁﬂbahﬁyflrst and
- beIOMIground | evel ; and an observati onencl osure

STueab! govpisnd down i d S SHPPOF t raaibRer . £ér boydidigy said

| evel may be provided betmeen said first and second

RYLins & dhe sUpRor tyenbel {108 HosL s g Sl Enclosure is

observatlon encl osure; wherein the observation

%@% % Vé?QigﬁglfeP P&ed@&“sé?HaBbﬁﬁdEHgsﬁb@el

"Boar ferably, a sunken enclosure is
prOV|ded around said second portion of the support
nenber and may be arranged to house the observation

Pre Wgeguhﬂ °Q§8¥¥$%£8U1§ éﬁ)é%o%%@ybg§g second
C'Oﬂd | oNn O e Ssu rt me An out e

p§%%g%ﬁftog Eﬁg %ESESPteHSmBé%rSn@?%mﬁP@ﬁJ'i%%énged 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.

Damping apparatus may be provided as part of the observation
tower for damping undesirable vibrations thereof. The damping
apparatus may in this rega?d comprise a mass spring damper,
tunable to vary its damping characteristics 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 out.

Such a damping apparatus is preferably incorporated into the

upright support member. Conveniently the damping apparatus
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substantially transparent material. Danpi ng apparatus

may be provided as part of the observation tower for
walasvpiozg3uindesi rabl e vi brations thereof. The de@PGB05/002243

apparatus may in this regard conprise a nass spring

danper, tunable to vary its danping characteristics in

accordance with the height of7the encl osure relative

,to the upright support nenber. In this way,

iwndesidaid @ ddraitions a ncéhepstippat t ofretther sdppoto member.

adverse weat her conditions can be danpened out. Such a

danpi ng apparatus is preferably incorporated into the

upri ght support nenber. Conveniently the danping

FRP 1Y 1S thRC Prie@ledtred nwehiliBnawtiop powt bendekcthieed with

support nenber. Exanples of the present invention wl|l

RO Re desy ihed NeddnpSiplencerdwiide, acsonpasyt Ag

drawi ngs, in which :- Figure la, Ib, Ic -and Id show

an observation tower according to the present

invention with an enclosure at different height
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e enclosure of the present invention; and Figure

téc : ?ﬁ%%ﬁe%&é?iﬁ%hk%ﬁ' Wwi8y thr ougty S he-&nehosel frerent

esent 1 nventi on.

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 invention.

As shown in the figures, a tower 1 comprises a substantially
upright support member 2 and an annular observation enclosure
3. The enclosure is 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

its circumference.

25 .

In the .preferred example shown, the observation enclosure has



A s shown in the figures, a tower 1 conprises a
substantially upright support nenber 2 and an annul ar

wobmenyerds on encl osure 3 . The encl osure i s noOREHBB200802243
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and down sai d support nmenber which is provided

centrally thereto. The observation enclosure 3

projects radially outwardl y-f8om and substantially

normal to said support nmenber 2 and as shown presents

am taaperliarg paerfddygnanine pextréciudarpeotivreidr eundribs profile.
circunference. . In the .preferred exanple shown, the
abseragt ithie engivesusd deasatf ansubdsepratibea, ennlosure allow
particular a toroid exterior profile. As such, the

U \erdrsirdes tof filber ebsenvavivenr enel agvuadatheweacliosure to
currents to flow easily over and around the encl osure
theddrsr ekrdueducens heammnt oaf hifFt aqtdosr drathd hahat is
is applied thereto. Less wind pressure is thus exerted
Pp1tike) alysaratat.i on.aNe RS & Rys AhFe CLE MEMiS ¥keRted on the
stationery or, for exanple, when it is noving up or

o%%\@}vta&em%uaa@nblsﬂgensgbﬂrQéuff@q@@we\fatslt@r&lb@l\é% or, for
The aerodynan1c profile of the enclosure neans

for gt d t1 d SndBSSy Wb NSF aldhién tﬂ'lé h§u1§‘;{><§§§i§g Orﬁember
h|g wi'nds, such that the enclosure wil stabl e at

JH GhRL PRSLELQPSon tower. The aerodynamlc profile of the
enclosure means therefore that it is less vulnerable to the

affects of high winds, such that the enclosure will be

stable at higher positions.

Damping apparatus (not shown) may be provided as part of the

‘observatlon tower for damping unde51rable v1bratlons 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.

Such a damping apparatus is preferably incorporated within

the upright support member at a top portion thereof.



Danpi ng apparatus (not shown) may be provided as part
of the observation tower for danping undesirable

wQ deari’ahs of the tower. The danpi ng appar at UBCTY&B2005/002243
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this regard conprise a nmass spring danper, tunable to
enabl e its danmping characteristics to be varied in
accordance with the height of 9the enclosure rel ative

to the upright support nmenber. In this way,

Amdeshii bt ef Vohr phitanmaiyn behemsupped thenbesh duee t centre of
adverse weat her conditions can be danpened. The

gl GRpes dbetsvamy e hovabd ey WEadimg t helsuppbhereof and
for tuning purposes. Such a danping apparatus is

et ekl v | measeor at gd vhowhnihheigpreght. support

menber at a top portion thereof.An annular flow path

may ‘be provided through the centre of the encl osure

between an inwardly facing wall 4 thereof and the

THEPPOR L1 BBABET % asrshewapiy Eigede o . hbheeenatasid €70-100

Is preferably sized to house around 70-100 persons,

LRI NG §hegy an36Q13a0T £€ 3BanakLaFEe ot dwal k-around
experience. It can b e air-conditioned with

é%gé?ﬁéﬁ ntol 58 @RS W6 -CUALIM ] drePPhi#h Sediméte-control
retractabl e sol ar shading arrangenent may be provided
O GBIl thsnff of (hei fNelOSUL erdPBR-f 8EVET 881ar shading

arrangement may be provided to cover the roof of the

enclosure when required.

The enclosure may be constructed of steel and glass,
. ‘ { B

preferably using curved laminated safety glass.

As shown in Figures la to 1d, the enclosure is movable up
and down the support member 2 and can dock at an alighting

platform position 5 and also 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.

For example, the underground area may incorporate an
underground aquarium, whereby the enclosure drops into an

annular tank housing various aquatic plants and creatures.



The encl osure may be constructed of steel and gl ass, |
preferably using curved | am nated safety glass. As

W@ b@w021785 Fi gures la to 1d, the enclosure is nPUVEDBB200§/002243
and down the support nenber 2 and can dock at an
alighting platformposition 5 and al so nove to an
under ground position, showa ilfi Figure Id. The
under ground position can provide shelter from
Hearitzosidaarly adursietirgt heff-coridi hingsdorghazegr deiode may
access to a particular or restricted access area. For
R escddhe wWuletigs oumel @@ee MYy | ncor porate an
under ground aquari um whereby the encl osure drops into
an annul ar tank housi ng various aquatic plants and
creatures. Horizontally translating of f-set hinged

THAZOES00F SmERYatfl ald as€essrinedt v enckaaple, Them 3.4 m
support nenber may be forned for exanple, from3.4 m

5 di:arRisr grade 43 9ahvanhssddsteaiel A MRGH ARIASOFoom, not
not shown; is provided at a | ower portion of the

s%%&%grHs”%@%%&deae%%“@bh%w39?59¥tﬁ§nubf|fKédsﬁﬁpé@WWmember.
the observation tower and this may take the form of

phot ovol tai ¢ systens or wi nd turbines. CLAl N5

Renewable energy is utilized to power the observation tower

and this may take the form of photovoltaic systems or wind

10 turbines.



1 . An observation tower conprising: a substantially
upright support nenber; and an annul ar observati on

wer@bosusE noveabl e up and down said support nREDEB2005/002243
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wherei n the observation enclosure projects radially
outwardly from and substantially normal to said

support nmenber and presents-allapering aerodynam c

exterior profile around its circunference. 2 . An
ObsEM¥ati on tower according to claiml1l , wherein the

tower has a height of up to 200 netres. 3 . An

observation tower according to, claiml1 or 2 , wherein

t he observation enclosure is noveable at variable

Bpeedsn dbsePmavbservatveoncoaped séagpri sing: a
substantially upright support nenber provided with a
firstapsubsosnal s abgedpsigstabtippblky abebergr anad

| evel and a second portion arranged substantially

bel ovargr andl hevebseafra®hsar \e3id 1ok aRe Imswstb Twveabhad down
up and down said support nenber . 5 . An observation

$OVET ASoEd A Mekknide €] aiWAdkeird UdREr obIagiiRe aenclosure
boardi ng | evel provi ded between said first and second

Psddons ofqtde $URRGFdrdB o endeditithtially normal to

sai'dobservati on ‘encl osure;” wherein the observation

SN 0P Ir® member and presents a tapering aerodynamic

exterior profile around its circumference.

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

tower has a height of up to 200 metres.

3. An observation tower according to.claim 1 or 2, wherein

the observation enclosure is moveable at variable speeds.

4. An observation tower comprising:

a substantially upright support member provided with a
first portion arranged substantially above ground level and
a second portion arranged substantially below ground level;

an observation enclosure moveable up and down said

support member.

~5. An observation tower as claimed in claim 4, further

comprising a boarding level provided between said first and

second portions of the support member for boarding said



noveabl e up or down relative to said boarding level. 6
An observation tower according to claim4 or 5 ,

wWob@ee21138 sunken encl osure is provi ded ar oundPGHGH2005/002243
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second portion of the support menber. 7 . An

observation tower according to any one of clainms 4 , 5

or 6 , wherein said sunken-end osure is arranged to

house the observati on encl osure when the observation

ared osrieon sempe bwswhesl; avh¢ heisetbadopserivahioh thelosure is
support nenber. 8 . An observation tower according to
mdweatkl el i Jr, doker eehatheestnkeaidnbloasdiagofleaes .a
substantial |l y aqueous environnment. 9 . An observation

tower according to any preceding claim wherein the
observation encl osure conprises substantially

d.r angparcide rEdtEdaltowkd: AtokEegvald elatiowdr or 5, wherein
according to any preceding claim wherein renewabl e

£neiried erdlidduzed it rawardddie sy satidosetewar pottion of
An observation tower according to claim10, wherein

gﬁg(gdgygwﬁwﬁ@mﬁgpygy conpri ses photovoltaic systens
or windturbines . 12. An observation tower according

to any preceding claim

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

provided at the second portion of the support member.

8. An observation tower according to claims 4 to 7, wherein
the sunken enclosure offers a substantially aqueous

environment.

9. An observation tower according to any preceding claim,
wherein the observation enclosure comprises substantially

transparent‘matetial.

10. An observation tower aécording to any preceding claim,

wherein renewablé energy is utilized to power the observation

tower.

11. An observation tower according to claim 10, wherein said

renewable energy comprises photovoltaic systems or wind
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wherein a machine roomis provided at a |l ower portion
of the support nenber. 13. An observation tower
waewe/nei7ay) t o any preceding claim further conpeT/eBa@s/002243
danmpi ng apparatus for danpi ng undesirabl e vibrations
of the tower. 14. An observation tower according to
claim 13 wherein the danpi rRgldpparatus conpri ses a
mass spring danper, tunable to vary its danping
whaiaddseri stics in accordance with the height of the
enclosure relative to the upright support nenber. 15.
An observation tower according to claim 13 or 14,
wherei n the danpi ng apparatus is incorporated within

12N URRETod vl o Hdiee i d@iitd SAMpPes t angnbeecedbngAnlaim,
observation tower substantially as hereinbefore
WIRS S inbed i neefrelanee beoviacaceenpanyiveg goawisgsof the

support member.

13. An observation tower according to any preceding claim,
further comprising damping apparatus for damping undesirable

vibrations of the tower.

14. An observation tower according to claim 13 wherein the
damping apparatus comprises a mass spring damper, tunable to
vary its damping characteristics in accordance with the
height of the enclosure relative to the ubright suéport

member.

15. An observation tower according to claim 13 or 14,
wherein the damping apparatus is incorporated within an upper

portion of the upright support member.

16. An observation tower substantially as hereinbefore

described with reference to the accompanying drawings.

25



