*159159* - 1 A SHELTER FOR PROVI DI NG PROTECTI ON FI ELD
THE I NVENTION 5 The present invention relates to a
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BAGKEGROUND As bui | di ngs age, gre I's an increased

risk of externgl sfghggﬂﬁeﬁoﬁsEﬁBVQBINEO'ER%EE&'ﬁN
architectural 1

dryi ng racks, wi ndows and sun shades) breaki ng away
fromthe building. Such falling objects are hazards
and can cause injury to pedestrians and danage to

pr openy orearys hevasered the building. There is
simTarry a concern of Ttems (such as 20 flower pots
Sand air condltlonlng units) that are installed or

pl aced 8, DAl con] 8% There Ls. A opetlr
to reduce% rls of I hj ury” or ~ danmageé” causSed by
fwﬁnduldﬂngxﬁﬁbﬁenﬂmmhﬁtfaﬁwéxampnenrmw REdpsopeat ywalkways
near the hase of the building. SUMVARY OF THE

| NV O B0 e R i Fi® t o one aspect of the present
invention, there is provided a shelter for providing
protection from falling objects, the shelter

1lOconprising: a roof section having an upper |ayer, a
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As buildings age, there is an increased risk of
external fixtures (such as, for example, architectural
15 claddings, plaster, tiles, clothes drying racks, windows
and sun shades) breaking away from the building. Such
falling objects are hazards and can cause injury to
pedestrians and damage to property near the base of the
building. There is similarly a concern of items (such as
20 flower pots and air conditioning units) that are installed

or placed on window sills or balconies.
There is a need to reduce the risk of injury or

damage caused by falling objects to pedestrians and other

25 property near the base of the building.

SUMMARY OF THE INVENTION

30 According to one aspect of the present invention,
there is provided a shelter for providing protection from
falling objects, the shelter comprising:

a roof section having an upper layer, a lower layer
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*@0002* - 2 and a plurality of spring el enents, each
spring el enment extendi ng between the upper and | ower

| ayers; and a plurality of colunmms attached to a
ground surface, each supporthg the roof section
above the ground surface. 5 In 6ne enbodi nent, one of

th r AN o) - ' rovi ged.. o)
or PP pLEY L1 Aot B ng W EEnERe Pl YL 0 ot Lty O fement
of adiending dectveorn e | uppaot died kobedi beaperbot éind he

Tore el GhGel 1 Hgheot st L TEnd Rt BRbRerP | DT Bagee BrTace.

t hes 4 a0f 5§88 o g Thige et OB Pas &t 1 89esHOPe t Fige UPPBEnd surface.
| ayer may be arranged parallel with the elongate
Sridges on the lower layer. The 15 elongate ridges on

the upper, | yero By e, ad] agentoLorfhe,Lidocs, o0, they 1over
| ower | ayer. Furthernore;” each 0 e onga? ridges
on ldwetipperptaysdedayitie coanectedré oe biiegabe nbdgesfthat

t he oflépﬁ?eloqgate ridges on_the Iome% | ayer. 20 The

el YR RGeS el Piat e @S \REhEpR dF PP bf FEETLON -

Simlarly, the elongate ridges may have a V-shaped

profile. In one enbodi nent, each of the plurality of
10spring D5 anehiker semisodinpusduobt Weenupmer alipaeengnd lower

el ate ridge and,elongate ridge pairs.,or i .

i SHOLE TET any HHET of 100 rei e dgieTore | HEOhERTe sEkdpes that
ance:atered oPgEl et | thge adgle s ed ONEIeE exrsd flgeepaion, 30THEE
shelter may further conprise a suspension system

di W‘b%t%e%%e% H rofe? $RReY oh? ¥PH BaY ke arpepged

ga‘ggﬁbﬁ%%éMEmttﬁé eIy Scd TPMuLhE Ghound sUGEACEayer. The

15 elongate ridges on the upper layer may be adjacent to the
ridges on the lower layer. Furthermore, each of the

elongate ridges on the upper layer may be connected to one

or more of the of the elongate ridges on the lower layer.

20 The elongate ridges may have a V-shaped profile.
Similarly, the elongate ridges may have a V-shaped

profile.

In one embodiment, each of the plurality of spring

25 elements is disposed between two adjacent elongate ridge
and elongate ridge pairs, or is disposed between one of

the edges of the roof section and an elongate ridge and

elongate ridge pair.
30 The shelter may further comprise a suspension system

disposed between the roof section and a free end of each

column that is remote from the ground surface, such that
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- 3 the roof section is novable along a first

direction that is tangential tqg the free end of each

of the colums. In one embodi merst ~ the suspensi on

syst.em conprise 5,at_each.colum: a guid ssenbl

o EeS EOPh RERDLABy bAeHOVOP  EnBLoPEoR SLEFFORIFREEREn that
firss dhngehtonlrebathyerteet 88d H€SPEEhi ¥& €RELUABLumns.
and a spring el enent di sposed between the free end of

the 10 columm and the roof section. The guide

assenbl y u : ri 0 S

ot ondi no T o B FRaCp VSR (BRe CPRSBENTRLR, spRRLhSconprises,
S n abecaokegehtimdi recti on, and one or nore sleeves 15

that are_each connecteg tg the roof section, each

sleeve 8I7UaBFyeFRERPLEsIQr r OPREFRVBIBHEMEYCRRBRE Of the
shafbsr Eachioh thecpbafissimyibecproNi dedawitl 8o the
limt stop to prevent the respective sleeve from
sepasapepglyeonpiwen; 2andhaft. The linit stop can

conpri se, ap._.| r h e t '
receivedaoﬁpggﬁgxgg%%%?Etﬁ?gggg%?oéggggé%npﬂ% %g??igﬁd of the
10of ¢hkbumespedtthe sbaftse2bidn.one enbodi nent, the

upper |ayer conprises a nesh having a plurality of
apertures therein. Further, in one enbodinent, the

lover |ayge §aDIECAPELRS1R ARSheRAVhEY BompLika! bh¥ 8% more
apertures therein. 30 In one enbodi nent, each of the

col gimmEt $ sexeendieat fyomdehier firube eend pEspbaseespegtive

l(x%%fﬁﬁ%ifg E&QU&X&&S§A¥ égrection, and one or more sleeves

15 that are each connected to the roof section, each sleeve

slidably receives a respective one of the shafts.

Each of the shafts may be provided with a limit stop
to prevent the respective sleeve from separating from the

20 shaft.

The limit stop can comprise an internally threaded
element that is received on an external thread provided on
a portion of the respective shaft.

25

In one embodiment, the upper layer comprises a mesh
having a plurality of apertures therein. Further, in one
embodiment, the lower layer can comprise a mesh having a
plurality of apertures therein.

30
In one embodiment, each of the columns is resiliently
deformable in response to a load applied transversely to

the column.
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In one enbodi nent, each colum conprises at | east

three el ongate rods extending fromthe ground surface,

and an el ongate winding that e énds about the at

| east three 5 rods. The el ongate w nding can be a

helical coil spring. In one preferred form each

col um cofApbheeembedimedl, ebaneate1LAAS cofpekdndtt Qeast

a second aspect of the present invention, there is

probllBes aleBraff refssappereing Aromt thet areuaBovarjace, and

gr ognde ?Hﬁ g¢E. wﬁgﬁlﬁgt tcgﬂpr0§$P%bght1§hge§§tleast three

three e

atero

I'ng € gro

%urfede, and an el ongate mnnding t hat extends about

the at | east three rods. The el ongate w ndi ng nay
conprise a helical coil 20 spring. In one enbodi nent,

t he CO|UﬂHe'§l@éﬁFtQGdlﬂﬁ§ f edh b@'@nﬁélﬁcéQd§0125spr1ng

BRI EF DESCRI PTI

OF THE W NGS I n order that the

present invention may be nore easily understood, an

e”bOd'”Efﬁ %'P98¥% ege§8£hbegac9yc§9u%@yc8k %X§%B'%our

only,

ence e atconpany draw ng
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According to a second aspect of the present
invention, there is provided a column for supporting a
structure above a ground surface, the column comprising at
least three elongate rods extending from the ground
surface, and an elongate winding that extends about the at

least three rods,.

The elongate winding may comprise a helical coil

spring.

In one embodiment, the column is provided with four

elongate rods.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the present invention may be more
easily understood, an embodiment will now be described, by
way of example only, with reference to the accompanying

drawings, in which:
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25 - 5 Figure 1: is a side elevation view of two
protective shelters in accordance with an enbodi nent
of the present invention; Figure 2: is a plan view of
one of the protective shel ters of figure 1; Figure 3:
IS a cross sectlonal view of The protective shelter

as seen

re 2:. Fi

| on ine A-A
o cross BLGTTanbt Wb orihe L HALER vELok el o BiEptective

seen along the linefkRdfs fi %@o?darﬁﬁ&%ﬁtﬁ arﬁserﬁbodlment
view the protective shelter showing detail Co

figure 2; Figure 6:0f sthé rsgdeed ryefet v of a
colum cgpe, 800y [00f s PG 40 Pl e PLOL €Sk | Uo ShEb Skesve

of flgure

I gure aS|eV|ewo

5f oot i ng of t he prodlesX toes sl fegupé 1jgure L Flgure

8:

is a'cross sectional view ofa colum,  as

al ong t hel¥#he $: D of ?liﬁﬁ%ﬁ:Fe%ﬁkpn¢4gﬁ&%wgpf|%h%_PrOteCtlve
schematic view illustdatdng éé‘%@@rﬁ'&ﬁéﬁc&’%ﬁé H‘ﬁe A-A in

protective shelter of figure 1 under an inpact | oad
DETAI LED DESCRI PTI ONFixpir2s 1 to 8 ShOM/a protectlve
shelter 10 in ccor dance MAth an

oresent THIBRE Bhe 50 e h oo F0herTer §b HIE rotective

10roof section 12, whldiltier, sawp@ééxedamfn@o&mmslﬂé.sm in
thi s enbodi ment, there are

15

20

25

30

figure 2;

Figure 5: is a view the protective shelter showing
detail C of figure 2;

Figure 6: 1is an exploded side view of a column cap
and roof section of the protective shelter
of figure 1;

Figure 7: 1is a side view of the column footing of the
protective shelter of figure 1;

Figure 8: 1is a cross sectional view of a column, as
seen along the line D-D of figure 3; and

Figure 9: 1is a schematic view illustrating the
deflection of the protective shelter of

figure 1 under an impact load.

DETAILED DESCRIPTION

Figures 1 to 8 show a protective shelter 10 in
accordance with an embodiment of the present invention.
The protective shelter 10 has a roof section 12, which is
supported by columns 14. 1In this embodiment, there are

four columns 14. It will be appreciated that there may be
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- 6 nore or less colums depending on the size of the
roof section 12. The roof sectiom 12 has an upper

layer 16 and a |l o a In the epbodi
sde%F?rP%h e??gﬁ? %mn%a%ﬁ¥%$d%%% aapEQ aﬁHZ?anEthe roof
| aygs st 16 18, are formed of a netal nmesh. As shown in
figure 4, the upper layer 16 is provided with a
plurality of parallel, elongate ridges 20 that each

R

18 is provide al i onga

5r|dg@§e£218hatIﬂathehemboalgenerehbynVEﬁhane fpgofebe each of
The ridges 20 and_ridges 22 are _arran

conphe &F y2Rdi +eWeE Ry e RSt L 8ach®r gaﬁefQEm?ﬂ phed metal

UpﬂﬁésﬁayeAsl§hb§np§ﬁafl§ur$‘ﬁh @hé'gﬂﬁegzlb9e2h§6 is
| ower layer 15 18. Accofdingly, the vertex of each

rldgEOQDdﬁé udphcenplurhb1Vgroéxp@raééch,rebgeggge Thdges 20

26 of, t 16, t hat I
oo B e it e re R aeheY Sl ' haRe ! BraEaTk crtpRatover
1020 1dhpse pgeisworyeidégesitl dipshryeitexofoparaglal,
ght angle, and a_second vertex formng a reflex
angﬁ%@ng%$ﬁ1Fh¢9?s ?%et%ﬂbegaQQ Bevensa Eﬁﬂ%Fa#éer ghape

eag% ?ff]a%geg'gféﬁ' Lyﬂgéé a%b ehnd Lhatbe phdges g%raﬁsed in

ere are two vertices; frrst
vercaxp Iemenhyry Qslrsgh$uahgthataadCh sedgﬂdZOennekhe upper
for ex_an g secon gEtex

cdgRy 6 155 i PRERALEE YRER BpEr SOBNal blle MPayErET 1aver

1516,148 asecpasahb ey, apbe adepe€Rt oONGacRNOt BgE. 280ikNadjacent
sone enbodi nent s, the vertex of each ridge 20 and
the vertex of each ridge 22.

The edges 26 of the upper layer 16 that are generally

parallel with the ridges 20 are each folded such that

20 there are two vertices; a first vertex forming a right
angle, and a second vertex forming a reflex angle.
Similarly, the edges 28 of the lower layer 18 that are
generally parallel with the ridges 22 are each folded such
that there are two vertices; a first vertex forming a

25 right angle, and a second vertex forming a reflex angle.
The second vertex on the edges 26, 28 of each of the upper
and lower layers 16, 18 are parallel and adjacent one

another,
30 In some embodiments, the vertex of each ridge 20 and

the vertex of the adjacent ridge 22 are connected, for

example by welding. Similarly, the second vertex on the
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the vertex of the adjacent ridge 22 are connected, for
exanple by welding. Simlarly, the second vertex on

t he H:\ haydenb\ Keap\ speci fi cati ons\ BDH -

Si ngapor e\ G\, 57574 - PROTECTI VE_SHELTER v3. doc
22/03/06 - | edges 26, 28 of “edchi of the upper and

| one ay 8 _can_al spo be connecte

ex TS IR0 nef i b= PhorREeRPPon S35 LoVGFL havers 16 18
pr oyislesl ¥bt be acbnpédtédj t yoof egmpDg By EReDESNnGUCh as
helical springs 24, that each extend between the

upper layer 16 and the lower layer 18. The helica

springs @ﬁea£809'§88§$9n?géhf£ 59E£§@E P?Qbﬁ&ggthth a
corresponding pairs of ridges 20 an dges
Sbetpb@nalhEyedgeSpﬁﬁngZelamdnthesadhaasnhe1®ca&dgpr2ﬁgs 24,

and rldge Each .s s attached, fo ex e

Wt R0 ae R chRt P RefEhS pePSF af &V eT6 L BnandnF by Lover
at 1dge pt her eﬂget@eib@aloﬂﬁflh§¥62413re|Blbbbged either
enbodi nment, each colum 14 has a footing 15 plate 30,

mhlQﬁtW%e@t@@Eﬁ@@ntoc@ﬁéegp@nﬁangupﬁaéé ef rbdpessgBepnd

rod re~satfac d~rgenega

LorTiddef! 227 bECPEuEEn BRE EXLERCLEPNTRRLY the agiacent

10 s rﬁdgach&dano thégapper nbstheeﬁrmﬁgtbé $teettrolsd, for
32. Each the_footin and E Iate 34 is q
o Ao bK BEldo8g el 2t Dent randeh PR DEPREE 1Ker 16 an

respesdi ye phat strod eﬁéCBo0€h8h§o§é§eha9@951§2 As
shown in figure 8, the four rods 32 are arranged on

the vertices of an inaginary square I. A wnding, 25

which in th S n I I Ly .
wound s%ee*ﬁlplrggbgggégéte gﬁ Phﬁhggfgég étggPtlng
15 0ds132¢e 3bptweesht he éaahcngdptatehaogandnﬁheutﬁpce G. Four
plate 34. The _internal dianeter of the spiral 36 i

appPoxehereds d4uare @Bt@ﬁaeﬁaFaesﬁnﬂn?éFﬁaP aﬁﬁ@ﬁéiéﬁ
of {beri ORI PaFYoRAUBRE: footing plate 30. A top plate 34 is

attached to the upper most end of the steel rods 32. Each
of the footing plate 30 and top plate 34 is provided with

20 gussets 35 that extend between the respective plate and
each of the steel rods 32.

As shown in figure 8, the four rods 32 are arranged
on the vertices of an imaginary square I. A winding,

25 which in this embodiment is a generally helically wound
steel spiral 36, extends about the four steel rods 32,
between the footing plate 30 and the top plate 34. The
internal diameter of the spiral 36 is approximately equal
to the largest internal dimension of the imaginary square.

30 The spiral 36 is attached to both the top plate 34 and the
footing plate 30. It will be appreciated that the spiral
36 may be attached at intervals along its length to one or

more of the steel rods 32. The spiral 36 acts to

H:\haydenb\Keep\specifications\BDH - Singapore\GM57574 - PROTECTIVE SHELTER_v3.doc 22/03/06



30 The spiral 36 is attached to both the top plate 34
and the footing plate 30. It wll be appreciated that
the spiral 36 may be attached at intervals along its
| ength to one or nore of the steel rods 32. The

spiral 36 acts to H: \haydenb\Keéb\specll i cati ons\ 6DH

- Sin ore\ 457574 - CT HELLTER v3

22 697BR e Th R RO P ST RRE B E b EnSRECh ToRS JegaFhRbads, each
32, ot hehei 8odgagh ief nbheap@dstd2mbsenotitablie tBeMuber
outside the inner dianmeter of the spiral 36. 5 As

shodanatergafetbe srékasdf 3fhe colums 14 is provided
with a guide assenbly, which in this enbodinent is in
the formof four stub shafts 38 that extend generally
Serticalhy hownt he fopupkabe 84chThé gbbdeolam&enﬁnyis

al so has ,fqur  s| eeves O that e ached (
oxoRFPBIB] KiEh: gyt 0obOPReTRL apBBiChndnl Ga4s embodiment

|aYE§51n1@he1§OQR bherpaef ssapt kARrLd &O kﬁﬁ@t%xkaﬁd
roof section 12 on each of the colums 14. Each

sl egorenaliyi vabkycaléyefven the obpt héaseuB4shafhs guide
38 242008, PLALEChLYC SN LOL 48l of HRLDCL B QYdefeq (for

pensron Sys 8%rodf “séction
an2 ésamplppobyedealiong)t be bophpkateupgedt aadchocekulmyers

14. . The pensi on system has_spring elenents, in_the .
forhPofl® h%? EF §BP§n§§Cﬁiontﬁ§tt8r °5ﬁ69|858 bePfedfction

thel@D@ﬁre39h|BYeEhé6c@QOhEelﬁ0D EhéhesﬁéeQE 28cB19bab1y
the colums 14. As can be seen in figure 6, the

natbeaeivenageheobLt hbe hAehbcahagpsi B§.42 is greater
than the separation of the upper and |ower |ayers 16,
18. The helical spring 42 establishes an equilibrium

1500si tionTherptbeecteolesentlogr29012st Baktherspaoedded with a
above the top plate 34. Cearly, the distance between
t heS@ERENF bPRuRY pb8It FRhahblathEheopoof section 12 is

supported above the top plate 34 at each column 14. The
suspension system has spring elements, in the form of
helical springs 42, that are provided between the upper
20 layer 16 and the top plate 34 of each of the columns 14.
As can be seen in figure 6, the natural length of the
helical spring 42 is greater than the separation of the
upper and lower layers 16, 18. The helical spring 42
establishes an equilibrium position for the roof section
25 12 that is spaced above the top plate 34. Clearly, the
distance between the equilibrium position and the top
plate 34 is dependent on the self weight of the roof
section 12 that is supported by the respective column 14,
and the spring constant of the helical spring 42. The
30 roof section 12 is able to move in a direction parallel to
the stub shafts 38 (as indicated by arrows V) about the

equilibrium position and relative to the top plate 34,
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plate 34 is dependent on the self weight of the roof

section 12 that is supported by the respective colum
14, and the spring constant of the helical spring 42.
The 30 roof section 12 is able to nove in a direction

paraIIeI to the stub shafts §89(5S i ndi cat ed by

o the 15B BraPe BHotERERE] dehiiaRs) Shoanf dg; Rofb! 88 che

to the top pla aytlenb\'Keep\ Spe i cat
|onstﬁﬁ»hhaftsgéﬁoné\éhéB?E@&umnPEﬂWEﬁEtVEs remote from the
SHELTER—vS do% 22/ 03/ 06 - I n son& enbodi nents, the

endt®P Bhet8r Shoié BFOVhaedswthsﬁa ﬂ@lﬁssgppeaehprevent the

C°|988f1§e59§5n'§2rﬁ89£ﬁgfE@?bhaethéognel@%etﬁé k8ub shafts
provided wth a limt stop to prevent the roof

E%ecB8oﬂnQZdMﬁspngabeygndrDmetbﬁdreBthelSBubOéhaﬁté45 Each

Each NP EOGt BBPBR bE FHOLABRorm B AHCEREBMAG) FhFesded

threadednefsstenehSassachuas4a Nuha46ist batetised on a
received on a nEIenentary el enent, such as an
ext%@%aiemﬁpéaHY4a eBeBYi dBHCBnaghaneRdtEFNRke thFgRd 44

sh 0,Fi e i LEu a S thgal ly the
eﬁ%%?gg?eé Oﬁtggépfgge%%|ggés%gﬁ?eghggﬁmﬁgn subj ect ed

1o a vertlcal load in the formof an inpact Ioad The

o st PrRueS; ACSTERPLE8e 8 Prbings 1oaR A Fhe Benaviour of

partheupabrtBeivppsheh ayer 136whéhesubrekendl ikbes kwBrtical
figure 9 indicate the shape of the protective shelter

10 tepfohnnghenéorni efapni wpract Trad.i nphet ippagt load is
Cau%@ﬁemgﬁﬁafﬁg §¢§5199né20?9eg€f956"u Pl s£24 @%ethe roof

shape irectio oncavify being in
1&ﬂreettmonoﬂZthenﬁaﬁhipgrbbpeéarlﬁﬁe Eapbroﬂayhe 16 The

ool BBRekdy  Redeler FEg, 2uch Lhat cLhe 1op Bhate 34 b
actsrbPedtive shelter 10 following the initial impact. The
impact load causes the roof section 12 to deform into a
concave shape, with the direction of concavity being in
20 the direction of the falling object 100. Each of the
columns 14 is deformed such that the top plate 34 is moved
away from the vertical line. Each column 14 acts in a
similar manner to a single leaf spring that is
cantilevered from the ground surface G.
25
In addition, each of the helical springs 42 in the
suspension system is compressed and absorbs a portion of
the impact load. The impact load is also distributed from
the upper layer 16 through the vertex of each ridge 20 to
30 vertex of the adjacent ridge 22 of the lower layer 18,
thus distributing the impact load. The helical springs 24
also absorb a portion of the impact load. Accordingly,

the movement of the falling object 100 is arrested by the
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simlar manner to a single leaf spring that is
cantilevered fromthe ground surface G 25 In

addi tion, each of the helical springs 42 in the
suspensi on systemis conpressed Snd absorbs a portion
of the inpact |oad. The inpaEt oad is also

SRS S PORCELE0E AASME s oo

ridgndzaroprbbertQMBEnbayartma prolestdivet shblterglOhes
npact | oad., The hellcag rings 24 also absorb a
porPFBEeGFe?he PHBatP FB8dS bﬁEEBFéPﬁgPﬁ th?h§1ﬁ6§éﬁeﬁpergy of

Of the Eahhing 895@@& 19be§naf5?SEﬁ€ gﬁj%é% following the
H: \ haydenb\ Keép\ specl "ti cat ions\

i ngapblelCim53514mayPQEWECELMEZSHELTERC@%ddngly, the

22/0 6 = f th ' hel t er,
SRh9 5 iah o= KR/ SR prBRePby SEenBatR the BESESEEiye
ShekhéltéQ t&n peoleeyedy BPHelketthe absorption of the

ki netic energy of the falling object, rebound of the
object following the 5 initial inpact nay be

moni m zed, H¢ ﬁ%%@gwe Easouﬁal bieSLOR 59 1hpargglewgtne

obj ect onto e protective el ter can
10 nahasertalToharathézésthesrebobhd oboé bakhichgre 12 and the

T e PRe 134 RIS e CaFORIC 14 RISPCRE CAFBr bPRY the

sel$§é@gc§yea thattéhe abraterblLYe §Begteb,maﬁlﬁlze the
acts to mnimze the rebound of a fal

objé%?oﬁﬁ@e@flﬁpﬁé@lmpghobh@CtpﬁétéétFméa§heW@§hgtT5
ThS% QéSE%b¥e Q@L% in accordance with the
nt

I on vant ages of being |ight weight,

1%nd can be readily installed and dismantl ed on site.

In The protective shelter in accordance with the
invention has the advantages of being light weight, and
can be readily installed and dismantled on site. In
addition, a substantial amount of light is allowed through

20 the roof structure. However, it will be understood that

the size of apertures in either the upper and lower layers

16, 18 can be selected such that objects of a minimum

dimension will not pass through the roof section 12.

25 It will be understood to persons skilled in the art
of the invention that many modifications may be made
without departing from the scope of the invention. For
example, a protective shelter may be provided with columns
of alternative designs or structure. In some embodiments,
30 the columns may have a wire or cable arrangement rather
than a helical spring. In such an embodiment, the
wire/cable is wound in a spiral fashion around the steel

rods.
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addition, a substantial anount of light is allowed

t hrough 20 the roof structure. However, it will be

understood that the size of apertures in either the

upper and | ower |ayers 16, 18 ﬁ n be sel ected such

that objects of a minimum dinension will not pass

t hrough the roof section 12. 25 It wll be understood

to persons skilled in the art of the invention that

many nodihi gddiiensnpayhbestardetunet bduthdepaltinng fibgnbe more
the scope of the invention. For exanple, a protective
sheF%%FdnﬁycBetBPBVFHQdCﬁﬂFHnéoPBﬁﬁ§g°oF18PPéing?f9§matl°n

deshﬂ&éroioéHrUC&Hr§uch”aﬁ°gﬁgéﬂﬁﬁghﬁenEﬁe §90¥h§ectlon is

col ums may have a wre or [ e arrangemsnt r at her

% habhhanhekfiuakedptngupparsushyaampabbdilredt antthebsorb a
wire/caple . is.wound.,in a fashi o ou

ot EBe et L BHaT deR o ke b paerEr oF: Bhe\ Byt LRg obdect.
Si ngapore\ d 457574 - PROTECTI VE SHELTER- v3. doc

22/03/06 - 11 In addition, the structure of the

col ums ﬁﬁpeséaﬁﬁweerpauad§e§hOPHéﬁYphépéénanﬁéements other

U”d€%98 Hbﬂh?%e rgg?ﬁggct?gnbénggéd'9ﬁgte58 BECEh@”hellcal

enbodi nent, 'S then required t
1(BupppringayzanadVotoaUeahdlabamrbpalngubﬁtanFoalexample, air
portion of the

R EPRLRP Sk bResharE BhaPE) tous: Py BRCRERES of her

than helical springs may be used instead of the
helical 10 springs 24 and/or the helical spring 42.
For exawﬁﬂ&eraﬁFlVgéVVngéchnCPhémﬂomﬁVobebépFﬁﬁé iy @

gﬁbg ﬁg a@# Sﬁggf%g?k& mSE&F ?EaFHHt"§¥ QﬁsﬁﬁEgﬁg %Beﬁ a

materi a I's resil1ent when
1515 transverse Load is applied to the top of the column Such

colum. . Such a co can hibjt simlar behavio
ind@r CPbRHRL G2BhEXNERE hnA LA ABs BENBYACHA EBARBCAOAA tO the

W t 81 hRna¢g0RBaRY i BEd in connection with the accompanying

drawings.

20 It will be appreciated that ridges in the upper layer
and/or ridges in the lower layer can have other profiles

such as round, ovoid, trapezoid or square.

It will be appreciated that the ground surface may be

25 an elevated surface, such as a walk way.

In some embodiments, the upper and or lower layers
may be a substantially contiguous surface, such as sheet
metal. Alternatively or additionally, one or both of the

30 upper and lower layers may be in the form of a moulded
plastics material, such as, for example, polypropylene,
high density polyethylene (HDPE), and fibre reinforced

plastics, or a combination of such materials or the like.
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drawings. 20 It will be appreciated that ridges in the
upper layer and/or ridges in the |ower |ayer can have
other profiles such as round, ovoid, trapezoid or

square. It will be appreciated that the ground surface
may be 25 an el evated surface, 1éuch as a wal k way. In

son§L§3@§Qinents, t he upper and or |ower |ayers may
tantially contiguous surface, such as sheet

metal . Alternatively or additionally, one or both of

the_30 upper and_|ower_|ayers may be in the formof a
nout ded plésﬁhﬁétﬁﬁtéipblf°§uEﬁ°HéleGrpé?5ﬁﬁFé°n from

pol ¥R @Ry eesgggﬁgghtﬂsnéhgxteelx%bhykg ?r&@@ﬁ %, and

fibre rerinfor pl astics, or a cofbination of such
Smaterials oa rbeflsketlbh (12) having an upper layer (16), a

\ haydenb\ i fic tion \ BU gapor.e\ G1451574

SLOTRETI GECSHALTERA0G. BoBLUBRB4E b 0L BB T L BuaRlanehts (24),
A SESbheépElQb EQémEﬁQV|Quﬁgeﬂﬁghaﬁhgoﬁeﬁhégh kakl Upger layer
objects, the shelter (10) conpri sing: a roof section

(12Y 1havang ﬁheuépﬁﬁrlé§¥ﬁr(i ﬁ)raanﬁomer | ayer (18)

and a plura 24 S g

el ement (24% éng%é?ﬁg Egt§éggﬁﬁﬁe upg atF%?égd ?% ? ground
lCandsthfabewdG) Iagach(éabpoandng pher abotty settdohurta®) above

(14 attache ro 10 surface (G, each
sup%ﬁ?t?ﬁ@uP SPB FggeZ??on (12) above the ground

surface (G. 2. A shelter (10) according to claim1,
wherein one of the u? per layer (16) and |ower |ayer
(18%-.is Prehedéarwi(in 15ccﬁ§d@ngnﬁpecéa@mgéuewhﬁdge@ one of

(20, 1,82, h0g! 1§§%§t31€513§8 %8g§§|§§9§§ qghhes' Bebvided witn
19vhesrencbombrehelongate ridges (20, 22) that extend between

two edges of the roof section.

3. A shelter (10) according to claim 1, wherein both the
upper layer and lower layer are provided with one or more
20 elongate ridges that extend between two edges of the roof

section,

4, A shelter (10) according to claim 3, wherein the
elongate ridges (20) on the upper layer (16) are arranged

25 parallel with the elongate ridges (22) on the lower layer
(18) .

5. A shelter (10) according to claim 3, wherein the
elongate ridges (20) on the upper layer (16) are adjacent

30 to the elongate ridges (22) on the lower layer (18}.

6. A shelter (10) according to claim 3, wherein each of

the elongate ridges (20) on the upper layer (16) are
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upper | ayer and | ower |ayer are provided with one or
nore 20 el ongate ridges that extend between two edges
of the roof section. 4. A shelter (10) according to
claim 3, wherein the elongate ridges (20) on the
upper |layer (16) are arranged’233pérallel with the

ChePDaPSe kBl ERcbRa) D POZEl BPnae aiaRrfc Riddes” (22) on

el ongat eowbdgesye20)1en.t he upper |ayer (16) are
adj acent 30 to the elongate ridges (22) on the | ower
| ayer (18). 6. A shelter (10) according to claim 3,

whesei n eac g St §2 he h
layei (16) Eréﬁﬁﬁ%ﬁgyﬁéﬁﬂ\ ReEgrUsHa Fb ELath 2 T uliBPELn che
5Si nghpnget84576834s- (PROTEEYEVE SHEhIEBRAVBrddd 122/ 03/ 06

- 13 connected to one or nore of the elongate ridges

(22) on the lower layer (18). 7. A shelter (10)

accerding tg shaifez, ( fFSbaoEBQng5tS|@mgﬂﬁezrldﬁé§eln the
(20) have a V-shaped pro ile. 8. A shelter 105

acceranggteoréarm 222Whbp¥enat Neshabedgarefilgges
(22) have a V-shaped profile. 10 9. A shelter (10)
according to claim3, wherein each of the plurality
100f 8pring eAeahelSe£24lObSadtspd$ad tbetheén adjahenEin each
elon ate ri is.dis osegﬁqgetmee

2
of ‘PhotBagplires. tuapFoPbrABIr SHEREBER 07 4and > GqspoSed

e|OBQ@&8eE'Q9§aE%Qt 3§bng$§e191d6e§thber2@}0)or is disposed
according to claim31, further conprising a suspension

sysbehvepsposedofietneendyhe (865 28dcrifofhelzpogngestion and
e A
15
10. A shelter (10) according to claim 1, further
comprising a suspension system disposed between the roof
section (12) and a free end of each column (14) that is
remote from the ground surface (G), such that the roof
20 section (12) is movable along a first direction (V) and

relative to the columns (14) along a line that is

tangential to the free end of each of the columns (14).

11. A shelter (10) according to claim 10, wherein the
25 suspension system comprises, at each column:
a guide assembly for constraining movement of the
roof section (12) to the movement direction (V); and
a spring element (42) disposed between the free end
of the column (14) and the roof section (12).
30
12. A shelter (10) according to claim 11, wherein the
guide assembly further comprises one or more shafts (38)

extending from the free end of the respective column (12)
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20 section (12) is novable along a first direction (V)
and relative to the columms (14) along a line that is
tangential to the free end of each of the col ums
(14). 11. A shelter (10) according to claim 10,

wherein the 25 suspen3|on systéﬁ1conpr|ses at each

col uid sse const.raini ng nove

ChelPr5af ZeeroRTESar bn Tha  novenant Hrr Bo¥roRiEoyes (40
andtBagsphiregeakdnenshneéZpddispened rbetweenttba fne¢, each
end _of the columm (14) and the roof section (12). 30

12. SASEHEI (&P) ( 2d) dabeyr APRGIVEScPaFASPECTWNEr 8N PRethe
gU|€ga§§§e gy .further conprises one or nore shafts

(38 extending fromthe free end of the respective
olum (12) H \haydenh\Keep\speC|t|catlons\RDll A

Si ngapor e\ 67457574 - ECTI VE ,SHELTER
201 88706 - AaShRhLeRe (t7) STCUPFEEPBORO( 72 End2onthgFein each
nor grstpevenaf4@) (3shat sapeoodabdconrackedih@tt Beopboeb
section (12) each sl eeve (40) slldably recei ves a
r esPEBVERE 5he sPSPREti¥RaP seyeg) 403 fzomasspappsing from
(10 nac gé?hng % claim 12, wherein each of the
sha ts is'provided with a linmit stop to prevent

1a he respectlve sl eeve (40) from separating from the

sha 38 14, A t di t | aj .
B ner ol it Raeteh T8 oBCebrtnactonf i pinerdal Fherein the
thr@@ﬂ@e Qhéﬁeﬁbmbﬂﬁkestﬂﬁtlhﬁe&ﬁﬁﬁer@hQEaQBdeéﬁéhQQE (46)

thread (44) provided on a portion of the respective
shathat38¥ rggeived on an external thread (44) provided on a

portion of the respective shaft (38).

15
15. A shelter (10) according to claim 1, wherein the
upper layer (16) comprises a mesh having a plurality of
apertures therein.

20 16. A shelter (10) according to claim 1, wherein the

lower layer (18) comprises a mesh having a plurality of

apertures therein.

17. A shelter (10) according to claim 1, wherein each
25 of the columns (14) is resiliently deformable in response

to a load applied transversely to the column (14).

18. A shelter (10) according to claim 17, wherein each
column (14) comprises at least three elongate rods (32)
30 extending from the ground surface (G), and an elongate

winding that extends about the at least three rods (32).
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15. A shelter (10) according to claim1, wherein the

upper layer (16) conprises a nesh having a plurality

of apertures therein. 20 16. A shelter (10) according

to claim1, wherein the |ower # yer (18) conprises a

mesh having a plurality of apertures therein. 17. A

shelger (10 .N Lm; rein.ea .

the ol urme (LA Er o r a1 Fi ShEh My op et BT e SBeEin the

to altngatappinddngr anspelsebyat heflheatokbotd Ep4ingl836).

A shelter (10) according to claim 17, wherein each

columm (14) conprises at |east three elongate rods

(322030 ext@nghautérom b Nea8eorAgn§UESaEEa ) 182NFh&Pein each

el ongate wi nding that extends about the at |east

% hreelymas ({42) COmPY hagaefibiReepbBpetet kedsi 6Aa\ BDH -

Si ngapor e\ G1957574 - PROTECTI VE SHELTER v3. doc

22/ 03/06 - 15 19. A shelter (10) according to claim

18, 2Wher ei M tdelueh ohPal ef ot nshimgo coiMY | Sest aubelt€asbove a

coi | springﬂé§6). 20. A shelter (10) according to

cl aPhPad 8FR &4th tBECBPLWHT (TAYPELAPRFsEE f8aFt three

el 08D8t§at0U80632) 32 Lexfeh@L NN Ldd) chOT oSUARAT ELPEaBe (G),

structure above a ground surface (G, thé colum
10conprd samge honpehet wihdbeg thahgaxbenddsap@@) the at least

ext L 0g m ground surface (G, 10 and an

e|o§€§%§ ﬁ%%giﬁggfhat ext ends about the at | east

three rods (32). 22. A colum (14) according to claim

21, yherein t he eIongg}e wi ndi ng conprises a helical

coit¢sprind® (283U 5(D8) FCEH YR (1) ChrEBr il ngvlkerein the

cl ad i h 1 rj

ol o T HmEt Kbnt mecr T Lot P ona?alRe
15. Singapore\ GNS7S74 - PROTECTI VE SHDLTF. R v3. doc

22/9?!06 A column (14) according to claim 21, wherein the

column {(14) comprises four elongate rods (32).
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