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*166166* - 1 A SHELTER FOR PROVI DI NG PROTECTI ON

FI ELD OF THE | NVENTI ON 5 The present invention wlmmlmﬁm"m"mml
to a shelter for providing protection, for exa I

to pedestrian wal kways fromfalling objects. 10  =6166*
BACKGROUND As buil dings age, there is an increased

risk of external fixtures (such as, for exanple,
architectural ASSHERWHRNESR PROVIBINGt PROTECTIONhesS

dryi ng racks, wndows and sun shades) breaki ng away
fromthe building. Such falling objects are hazards

and can cause injury to pedestrians and danage to

property near the base of the building. There is

SiRHBIAY IOF THHACEFENTION t ens (such as 20 fl ower pots

and air conditioning units) that are installed or

pl aced on wi ndow sills or balconies. There is a need

to redugg tdheeddskK ofvdil iy M1 aadBge £ase€Ttedy for
falling objects to pedestrians and other 25 property

neBrO VB Nsh Ser fe o by @l rRKasRIMVARSC @redegtrian walkways
I I ® ' to one aspect of the present

[ #¥gﬁg}é%%f%§4;§éyég§&%Tovided a shelter for providing
protection from falling objects, the shelter
conprising: a roof section having an upper |ayer, a
lower layer I~I1Ptttlt i prErt a2zttt et

* @EIFFoUND

As buildings age, there is an increased risk of
external fixtures (such as, for example, architectural
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
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

property near the base of the building.

SUMMARY OF THE INVENTION

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

IR

*G00002*



2 and a plurality of spring elenments, each spring
el ement extendi ng between the upper and | ower |ayers;
and a plurality of colums attached to a ground
surface, each supporting the rpof section above the
ground surface. 5 In one enbodfnent, one of the upper

| ayer, and. -l r. r i.s ovi ded Wi th one or_.nore
el %"ﬁ‘& a tac‘l e rll u%gglsl tt}Jh gjtyfe B x]islerlo r#i %ﬁ%m%netns "tTWG Ceh d gst? s of¢ tenleeme nt

r oefx teectimn belvden anet heypeanhaodi Mente hatdyde wprer
| ayer and | ower.  |ayer are provided wth one or nore
el ongat & BIFFEd itact Saleld hatiesh adad e dgér Bing rairface,

roqfa SeGbr (i Srngal s Idedg %nor%btcﬁz% URRETy I ANRS surface.
may be arranged parallel with the elongate riddges on
Sthe lower layer. The 15 elongate ridges on the upper

| ayer be adjacent to the ri "on the lower
Iayer.n§%¥fﬂ¥ﬁﬁ%&§i1@5@%’opnfhéggzﬁﬁhﬁﬁﬂgqﬂ%ﬁﬁﬁf Gpd lower
t he ayeper d ayeiv iR e teOoRRRC IR e ORE orfa 8 Rfes that
the of the elongate ridges on the | ower |ayer. 20 The

el 6iGare MHedgestmiy chadees vishdged oprfofsieicaion.

Simlarly, the elongate ridges may have a V-shaped

profile. In one enbodi nent, each of the plurality of
10spring I25 aelogient embeddinepas &dthettheenppwe adjyacerind lower

el ongate ridge and elgngate ridge pairs, or is |
di 4p8EEd Bt %é@ﬂl&ﬁ@ A [&8°edgedo5F FRETEGSF Sdcdiesn that
andxaen@l pREAR kdge calds 8lrorgal & cbirdgeRaih, 3@nkhe

shel ter may further conprise a suspension system
di spesedtietrwelgrst ke itbef upperi dnyvamdmayf bee agndngkd

gﬁ@ﬁrgﬁgkﬂnuiEﬁaEhgseﬁ%ﬁ%&%ef29 g%geogr%Hgdl%%%Ea %yer. 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 to the free end of each
of the colums. In one enbodi nent, the suspension
system conprises, 5 at each cqolum: a guide assenbly
for constraining novenent of tKHe~ roof section to the

f| st direction.relative to.the, respectiyv ol umm;

% 5prfngoeh eRBnt Sof'SpeRba BLOWEeR fhESFrHArgnGIER that
thﬁs ddngehtmmiand the rpet sgetbeNcadheoduUtHe columns.
assenbly may further conprise one or nore shafts _

extending fromthe free end of the respective colum

in the \Y n ' ipn, d . Or \
Lhat o DR oGHE"endbAEREALD RS BERLI OR! ExSLERY BBl ses,
sl #eveacls| tdabhy:recei ves a respective one of the
shafts. Each of the shafts may be provided with a

limit S?O%Ul?% 5?%@@ﬁ%ytﬁ%rr%%%%%f?%%lgge@QEeWFBﬁ1Of the

sepab At ko9t {EAM ENene 20 sbaf i r JBei bAML18E 9P CRB the
conprise an internally threaded elenent that is

r ece$pedt bve ano eéxmner nahdt hr ead provi ded on a portion

of the res ectlve shaf e enbodi
oper 1y EPE e SIEhL a8t SedURn eSS BRY rebdoend of the
apestufiesat et ge NrobHr§betioh N one enbodlnent, the

| ower | ayer can conprise a nesh having a plurality of
apertures therein. 30 In one enbodi nent, each of the

CO'U”“STBé %§§&éi§Q£é%b}9%£9§”?@£€héP EERPPNSE bReBr more
| oad applied transversely to
shafts extending from the free end of the respective
column in the movement direction, and one or more sleeves

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

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.

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.

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

the column.



the colum. 4 In one enbodinent, each col umm

conprises at |least three elongate rods extending from

the ground surface, and an el ongate w nding that

extends about the at least three 5 rods. The el ongate

wi ndi ng can be a heli cal coil‘sérrng. I n one

preferred form each colum conprises four 10

el ongate rods. According to a second aspect of the

present 1 mentdr®bdinkaite, isadH Q¥ dath &G ML d Ut least
supporting a structure above a ground surface, the

coltdrﬁ?‘fc % Ry J%rtdqsaxt@sftlrtqwr%@relto‘mgaqzemrcrdssurface, and

MDA I MO I ST ATE: chree

5Thexﬁknngate wi ndi ng may conprlse a helical coil 20

spring. ‘I'n one -enbodi ment, the columm is provided with
four elongate rods. 25 BRI EF DESCRI PTI ON OF THE

DRAW NCEHe I dtefs dehat deien T IDVENG 0N 8y P& 4
nore easily un erstoéd aﬁpeﬁﬁﬁginent Jf%ﬂhomﬂﬁe%prlng'
described by 30 way of exanpl e onIy W th reference

to the | r S, | 5 Fi

is a side éjl r|eon f\-}feéﬁlvg vvr?arﬁhot gﬁ“\?e cQ JTS&SS ‘four

lolnaﬂmmmﬂﬁﬂ®©dgih an enbodi nent of the present
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i nventi on;

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:



Figure 2: is a plan view of one of the protective 5
shelters of figure 1; Figure 3. is a cross sectiona
view of the protective shelter, as seen along the
line AAAin figure 2; Figure 4. is a cross sectiona
vi ew of the protectlve 10 shelter, as seen along the

i ne B- F gure 2, Fi ure 5. is a view the
pr ot ect 98u§ﬁeﬂterl§h6mfh BeEYRFIeNoF 1fFgRfetyo pProtective

Figure 6: is an expheded,si dg gb@@&egn@ecQEHHnaﬁanbéélment
and roof section of the protective shelter of figure
1, Figure 7: is a sfdehei pueeenthéngehtannfooting of

t he prg&gg&%v shelter gfgoygure .05588 Eﬁ aPBﬂgeCtlve

cross secti ona V|em10f

5the line D-D of figHeetdrsand fEhguee19: is a

schemati ¢ viewliltustrating the deflection of the-

prot ect F¥8USRePteridfa frgafesectihgeplanipnpaét theagrotective
25 DETA!LED DESCRI§H%£¥%E'9H56§ ént81§n§h9ﬂéallne A-A in
protective shelter accor dance W

enbodi nent of the pigseat2invention. 30 The

protective shelter 10 has a roof sectjion 12, which is
supportga IHY€cdF unhs ﬁ4cr?ﬁstﬁ?§teﬂﬁﬁg FbRt, ofhehe BFgtective

10 four colums 14. Ighmtérbeaepgéeﬁleleﬂgtbeé tDgLegBYin
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be 6 nore or |less colums depending on the size of
t he roof 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.

DETATLED 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. In this embodiment, there are

four columns 14. It will be appreciated that there may be



section 12. The roof section 12 has an upper |ayer 16
and a lower 5 layer 18. In the enbodi nent shown in
the figures, each of the upper and | ower |ayers 16,
18 are fornmed of a nmetal nesh. As shown in figure 4,
the upper layer 16 is provided®with a plurality of

paral lel, elongate ridges 20 that each have a
QOGS 19 - SHap® BB IEERE R UG I3y ofp fhe roof
prauidedmith a plurality of parallel, elongate

ridges 22 that each have a generally V-shape profile.
The ridges 20 and ridges 22 are arranged in

conpl engntary iIS,, .Suc hat_ each rid 20 i he
upper | ayer rloé&?ssrepcécrlﬁ ke}12t with &4 rulpé)geerg bts phe’te ahd a lower

Sloverydrayer. Ih ke ActdinRglty sHhe ver e ofi faddy, each of
ridge 20 is adjacent the vertex of each ridge 22. The

ed§@®§ 2ERST (HE U™ 1aY&rs16 whd® are derdrs 19f a metal
gah@s'hel Wd RHAS ri'nd_gfq?u%:% ar @ (§ac hlgﬁ@exgqgfe%ﬁé hat

O there are two vertices; a first v rmng a
ri ghroviaegl e/itdnc g lsewdnd wertt @xadadriming ed orefdtex ridges 20

angle. Simlarly, the edges 28 of the | r layer 18
Ehabs, g3l i, BReRALey fen et Brrdgae 25 hee 1over
10 eaghykel ded isughrovtibrld themhe aafka ulrwQ 1er fC @Sr a3 1fdlr, st

vertex formng a 25 right angle, and a second vertex
f oPAPRE 24 & Tildee Sargl éhatTkeChedoe weledgererd lithe/ ~shape

edges 2§ 28 f. each af Hih pper ng -l r.l r ;
16% %g are pargllelggnd ad?gge%?dgﬁg %gn%?ﬁ%PFé%%g%ﬁ n
sopemeiboeintantys patilte , veulceéx tak teackhr irdglee2@ Oare thlee upper

vertex of the adjacent ri.dge 22 are nnect ed, .for
Ve ETEETne he Gk T e iR 72 AEe SIS LB avk Laver
15t heg- 7Accordingly, the vertex of each ridge 20 is adjacent

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



edges 26, 28 of each of the upper and | ower |ayers 16,
18 can al so be connected, for exanple by welding. The
roof section 12 is further provided with a 5 plurality
of spring elenments such as helical springs 24, that
each extend between the upper~|layer 16 and the | ower

lb:%/e 185(ﬁTrge tegégﬁgalrcéi%%gg}s%Z%ae{rg %ifdsﬁ'()%g%s ithegr:1SOI 16, 18
ri dges %0 We haimren dde rdges: 26128 A0t tdigg .

adj acent 10 ridge 20 and ridge 22. Each spring 24 is
attached, for exanple by welding, at one end to the

upper | aye 6 | so t he. ot.her_ end t.0,the lqwer
| ayer 12%91r nr]q%f%dee%t’gi&}l n]?;\a%nl,S efaucrntrhceoﬁ grm’ Afi “:hcpas"”atq'l a

5f o@iliung 155 yplat &sp3dngMi Iadndr saatdwaaheds tre tihes I9rapiichgs 24,
surface G Four steel rods 32 are attached to, and

ext @it FaRdr 815N HAGHEAN YIS otRPYhel A¥50t i My Fhichttde lower

301000 o alih Bhds c Al LAENGHLd 04 @%&me;ﬁ&% Shther

of the steel rods 32. Each  of the footing ate
andhettoe eyl atdg Bkrnits quronesgech ddirtch 20 gpussetrsi Bfe ¢ dt and

ext end between the respective pl at n eac f the N
ot G gae S A Y RS RN 18 Bt aggpcent
10ar ejdlgeangedinddi-itdie verti eRerfs AN gTegl Nay VatSGUdHeR!, for

. Awinding, 25 which in this enbodinent is a
geREREIPE el iMedidiy dwo@d ongt @ald disi rtdle Ippeaxtlaygy 16 and

ab t f.our r 32, e f.got i ng
plgggos %aﬁgﬁﬁﬁgkggLeﬁﬁg?S %E? $%%%§1gf§?ﬁéﬁghianeter
of the spiral 36 is approximately equal to the

| argest _i nt er.nal di nensi on of %Pe i.magi nary square. 30

The spi P81 36 5 STRRCAAREG t 563 FAUET g BESt é SAOkids

15t hg1ateot3iong whliadhe 130 athhcteld the tarpreeidled diiice e  Four

spiral 36 nmay be attached at intervals along its

|eﬁ§pﬁltéo§§e3@rare attached to, and extend generally
vertically from, the 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



nore of the steel rods 32. The spiral 36 acts to - 8
constrain the nmovenent of the steel rods 32; that is,
each of the rods 32 is not able to nove outside the
i nner diameter of the spiral 36. 5 As shown in figure

6, each of the colums 14 is ~pPovided with a guide
assenbl%@ hlnthls enbodinment is in the form of.
f oGPl S TR &b TP e 1995 vert it yis, each

fr@@‘ﬂﬁétﬂHHé”3ﬁ‘i§“hof”HbEB“égaméﬁ%“%ﬂﬂé&&@sﬂu?%§mer
four sleeves 40 that are attached (for 10 exanple, by

welddiamg)t ero dfotthe repiuppler3@nd | ower | ayers 16, 18 of
the roof section 12 to |locate the roof section 12 on

each of the columms 14. Each sleeve 40 slidably

srecei vegsongadfn tihe L‘Sitgihfesr@f teadiB.ofl e drotrestive s
shelter 10 is further provided with a suspension

sy SroOnisiech wifdt a mBUicSofesseddlon rhiah Quggolrt edibodiment
abg\ée tnhechteoﬁ”oqur@toef ?T:AbuaLI set‘f‘lll%1 S%ng{r‘gl 3]84 tt}{lte xtend
suspensi on system has spring el enents, e Yorm of
helget@lr adpni nvgs t42;a ltlhatf rame tme()\uajnecblbse:te/ve’ﬁm. t fthe guide
upper. 2 Ia;gelr 1%§%the top Iate 34 of each of the

co Iaﬁﬁl‘??%ﬂ’

eéﬂq F5 i B G r?é_ttlfr‘ﬁ]ed (for

10| erghhpok,t Ib? WRaldiGR)) R RG24 HsS YRat &ind fmqetrhqayers
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separation
hell6czall8s;§rf| g eqx o

t he Oeg)per and | ower |ayers 16, 18. The
stsmtﬂsvneéZarWedrmqat@r it pr@sqﬁ iS@Ftion

stance between th

forothe 1, %%E %%Ctt'hr ”yc%Elt #és g%t | §.3pacsd Q}Jeo‘ﬁ% ts*ﬁdably

top plate

equikihbresmopesiotfi aheardubhehtadfts Blsate 34 is
dependent on the self weight of the roof section 12
that is supported by the respective colum 14, and the

15 SPring ¢aBsHapk ek ithe shehikeadl 19PhisnG ¥Ehet®rovided with a

suspension system such that the roof 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
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
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
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.



30 roof section 12 is able to nove in a direction
parallel to the stub shafts 38 (as indicated by
arrows V) about the equilibriumposition and relative
to the top plate 34. 9 In sonme enbodi nents, the end
of one or nore of the stub shafts 38 of each col um

14 that is renote fromthe t plate 34 is provided
with a MHitem SRy Fredient e ef}%cﬁf Q38 (g mpre of the
oy hepand (e gndh [ @b Shafds % 38t from the

di ssociating fromthe respective colum 14. Each

| i vop stlgpecalt bes inravhigdbmmtdf aan limitterstald yto prevent the
t hreaded f.aste S, such.,as a t, 46 h i.S
oG e I o MY R g Und &Y % prub shates

5extysr nald tdirssad idd i iy icied ren ddpetd vof ddiengt ubi.  Each
shaft 38. 10 Figure 9 illustrates schematically the

beHaFISurs TP Qe sy dttedtiev & sl aferant G nitfem asluy] ddresgded
_to f%s\ﬁ%rnte' ,! sdc‘?laddsj n tnh f4%r,mtq‘{alta'15' %%%tide%%n 'Qﬁe

inpact load'is generate y a falling object 100,
whicompdtermisoas itvh e lreoeh £1,5 ssedt iagn ab2 exardnal thread 44

articul ar, the er |ayer .16. The  brok lines in
1I‘Oi é)lff)é(l&%dnd)l“c&t%%pt ﬁV‘Fa &5 e Shﬁ‘vf&tg ‘ive shelter

1010 following the initial inpact. The inpact |oad
causes the roof section 12 to deforminto a concave
shape, Wighnehd dildedtirgitest sehedakilop el fds ped@vijpar of
di ti f . the falli j egt. 100, . f. the :
Col timE TS e ST Ruck TRET PR B0 Bl ae a4 s ioal
nouedq awayt hfer dorrhe fveant iio@ladti leadEaciTheolimpactd load is

pE LR R SR TRICTENE LTI ERL
15 section 12, and in particular the upper layer 16. The
broken lines in figure 9 indicate the shape of the
protective 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



In addition, each of the helical springs 42 in the
suspensi on systemis conpressed and absorbs a portion

of
d

vertex of each ridge 20 to 30

ri

i mpac

the inpact |load. The inpact load is al so
stributed from the upper Iaggr_l6 t hrough t he
rtex of the adjacent

Qg%ggﬁa%f %T%f'%W%r r%%%%t{%e s§ 1t @' bf'bgﬁknge%%%e

fe heli & springs 's0 “dbs

porhiddn robrblp;e rtiyp@ehn elaamd thac mfodiemgllw,e sthied tenv aferits

of

t he fal ing object 100 is arrested by the - 10

dePSPHEETFEH - ofDPﬁetﬁr6@@0?P§8r§ﬁéppePfléhQAﬁﬁnﬁédﬁ gnergy of
andfer rRNQRELt vBeneat hebhenpr %tfe%?\' Ve rSRekt 8513QuWi%g the

protected. Die to thé absorption

t he ki netic energy

5 of inthéafalipagtobecbe mébdmnidedf. t Recobjdéctyly, the
foll

ACEBTURRGPY, CEnd" S P4 CoF Pt TS G Shpeae SGrEo

t henpretectiavebeshalryen ycanebgskatgel y inelastic. To

i

nimze the rebound of a falling object, the 10

mat eri al characteristics of the roof structure 12 and

the c0&5ﬂ%§n&ﬁlqe3£h@ergeaska' by %eEQEHQQQS%%HeEQat*he

the protective shelter,

o nrni

10thmateebawndhetaatéahbtmgsobﬁetheaﬁbef smmactuwetHthed the
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t hel t 15 Th t hel t
BcBofiahte fi PHoEhEe FAGBREON ABLSFREndval A085 Ghe

bepﬁ@tébgmbemahgmteranas gapnbeer eadicky cbnatiali hedecande

di

smantl ed on site. In addition, a substantial anount

ofrPP@H@d|§faﬁléﬁéélﬂﬁr@Q@ﬁCQOafhérré@pa§truetbréhe
Fbé@?@éctkbe“@h% pg understood that the size of
aper [ %

Ures i'n elther the upper and | ower |ayers

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
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.

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,
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.



16, 18 can be sel ected such that objects of a m nimum

di mension will not pass through the roof section 12.

25 It will be understood to persons skilled in the art

of the invention that many nodi Elcatlons may be nade

wi t hout departing fromthe scope of the invention. For
exanple, a protective shelter may be provided with

colums of alternative designs or structure. In sone

enbodi mént s,dd3@ ine ¢@bummsunayrhawé ahm cel@mneambe be more

arrangenent rath a helic spri

oG AR CTt R Bthel CABTEES WD AL Eg ST oAt ion
faghijer avaund the ssi@elan LABSdimeht, kReaddil @rctlibe is
structure of the colums may be nore rigid such that

5t héheol mﬁﬁelaﬁ@ert@o sHPRiomE adet arpacitoAcagnaad laes@rb a
In S%Ch au 4 %qbo%&q%%% Qh%h 0%% ggtbgnth% %alﬁg%g object.

req §UPP&E %Sy port “any i mpact d "abso
substantlal portion of the energy of the falllng

object. _Alternatively or additionally, sprin
el ement &1 SﬁﬁéﬁtﬂﬁﬁﬁYhQFlé&ﬁl§ﬁppﬁééywaﬁpﬁénﬁs§&eme“ts other

'nehsadheﬁlkaq @g&aeg gsee'ﬂgedZQneeeéer o€ he helical
he r ex

'tcal spring 4 air springs in the
10 f osprahgbellows dfay beeugedACAﬂtepmanQvéEy, é@@hexample, air
col.um nay.betﬁor d of ,a bst anti al |
nmatBF 3P 5t KAt 'S E§§P|P£nPe%E8HS nys ?aH§$grse | oad
is applied to the top of the colum. Such a colum
can exhi bit sim/lar behaviour under load to the
col um A4tgesariibedyincéshneet B WpyhPenéormed of a

?i§BHE@H¥%QE grQWHQQSma%QrEEéthEtb aQ@E%?h@B%deEﬁt

ges I'n er |ayer /or ridges in the |ower
15Iayeeneaerbaveoeuhes ppofliikdsto the top of the column. Such

a column can exhibit similar behaviour under load to the
column 14 described 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 sguare.

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.



such as round, ovoid, trapezoid or square. It will be
appreci ated that the ground surface may be 25 an

el evated surface, such as a walk way. In sone

enbodi nents, the upper and or laower |ayers nay be a
substantial ly contiguous surface, such as sheet

net.-al, ternatively or additionally, one or both of

t he upper and lower layers may be in the formof a
noul ded plastics material, such as, for exanple,

pol ypropyl ene, _high density polyethyl ene (HDPE), and
PPB e o) nPorsied TSl datl) o OrolP s it A R e o
mat£rial ; [ : | M5 hel ter (10)
fo rﬁplrlgvri?gd %bgjt G{)l%osji ‘e Etﬁ eo nlsﬁerlot%f\f gﬁ )i #go "%blflggel(;tige t he
Sshel ter (1) mofpresitign 5 1& )r defvisertaromppr?) llaeimgle), a

an _upper | ayer ), a lower layer (18) and a

o1 R LN Y e RS Y GadPiSl R ements (20),
el eneit {Znpdending atwesn dhei ippRitdederthd Mper layer
and the lower |ayer (18); and a plurality of colums

(14)1 At teachdd & o avegy daryer 10 Sur fare (G, each
supporting _t r aqf. . sect e r d -
surface (G)a. %g‘.ur%qs%ﬁgl t%éfr %?)fﬁf) ascg(g?léi r?éttt{g%h%ldgit% f, ground
l10whengiffacene(@f, dduh wperodtayer Hhkb)ranfd deavidron ajier) above
(18)hislpr%de‘d ith 5 one or nore elongate ridges
(20D Hrq BGETE d&vieen two edges of the roof
section. 3. A shelter (10) according to claim1,
wherein both the wupper layer and | ower |ayer are
prévi ded wileh tate Gi0)merce ozl ng divgatle i dgegheygiin one of

eXtt%réd L%?}e\’\fe%%}}evp (el%ge%n%f ltor\]v%rr ci%fyerse(clté)orl.s provided with
15 one or more elongate 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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4. A shelter (10) according to claim3, wherein the

el ongate ridges (20) on the upper layer (16) are

arranged 25 parallel with the elongate ridges (22) on

the I ower layer (18). 5. A shelter (10) according to
clain13 mherein the elongatle ?ldges (20) on the

upper er. (16) are adjacent t he el on

PEGeacEESs bR bRE PondPirape: thraplosahcsRargss (13) ©
acepediBgeto16hairm3g)wherein each of the elongate

ridges (20) on the upper layer (16) are - 13

connected to one or nore of the elongate ridges (22)

on, the lo : lter

to ¢l ai n12xemﬂgié?% 8%@3 gZCP§%§§§ekglaéég%(% QEQEQQn the
V- shapedtpr efivbes §20A ﬁbebtervék@hpedcpmdmmgeto cl ai m

2, wherein the elongate ridges (22) have a V-shaped
profile. 10 9. A shelter (10) according to claim 3,

wher ei n eaghg Beﬁtgbe @b?rQEbE¥d?B Seglegaehe@enuﬁe93ﬂ% the
i s di spose et ween adj acent e o%gate ridges (20,
22%¢loogais disgesed22behaegenaoliesbbhpekhepeddesde(26, 28)

of the roof section and an elongate ridge (20, 22).

15 10. A shelter (10) according to claim1, further

coppri si ngaassE$pPEnsi(00) sae&eau@hgpeeedleemmeenwhheeln each
roof section élZ) and a free end of each colum (14)
thaf FBe pénveeifyomft REr§PeuRdeBaRfacd?2( ) 15sdéRPPRgF

thSeEQQEn %9;9 g@n %g?aké QQ& gge Qbon92§ beSHs disposed

di rection Ive to he colunns (14) aiong
a béneethabnesoft ahgentipak (86t héshreé ehd obodashctfion and

the cobums (1 4ge (20, 22).

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
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
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).

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)



11. A shelter (10) according to claim 10, wherein the

25 suspensi on system conprises, at each colum: a

gui de assenbly for constrai ning novenent of the roof
section (12) to the novenment direction (V); and a

spring el enment (42) disposed'bétméén the free end of
the cal,um. (14) and the ro section (12). 30 12. A
shel’t gcrhe( 1%l)rlsa%c(glr%el%tgl?no g)a(i ma, R eor%imnmieheszlegeu‘fefe (40)
assa yafdirdhet compdises ones Mg shafis (@88), each
extending fromthe free end of the respective colum
(118 € i Gnes Fida L i 15 6 () LeHiRF o gmasitde the
sl egyes { 40)gy that are each connected to the roof

section (12), each sleeve (40) slidably receives a

Srespective one of the shafts (38). 5 13. A shelter

10
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(1Q), according tq clai.m,12, wherein each .of _the .
Shate” (38) (OB dd WAIR A (- ot o 1 2pr epgein each
t he fr egRedHa® sl e (APrdvipsepaitatd ng firomtddeo

shaft (38). 10 14. A shelter (10) according to claim

13 pagiandi heherednanttiver opl aorpr iEYs faen megardiiypg from

t hr.ead e (46) that is received on an externa
£ es?xf%t gf%é\)i

t hread ‘ded on a portion of the respective
shaft (38). 15 15. A shelter (10) according to claim

1, wherein_th upper, | ayer (16), conprises a sh _
haing a pfurs %ltt;?rof(10&p€FF8rr€@lnt9hé?PeiC&.alm 13> Wherein the

limit stop comprises an internally threaded element (46)
that is received on an external thread (44) provided on a

portion of the respective shaft (38).

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

apertures therein.

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
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)
extending from the ground surface (G), and an elongate

winding that extends about the at least three rods (32).



20 16. A shelter (10) according to claim1, wherein

the Ilower layer (18) conprises a nmesh having a

plurality of apertures therein. 17. A shelter (10)
according to claim1, wherein each 25 of the colums

(14) is resiliently deformabl ejgn.response to a |oad
applied transversely to the colum (14). 18. A shelter
(109 . accorxigtgeIt0e€! @i M ldccob®i®y Nt €a€hai®ol 8iMwhdA¢in the
conprises at |east three elongate rods (32) 30

ex® Mg fVondiRe gPBRRbSSErfakel eyl andlafPElBagate) -

w ndi ng that extends about the at |east three rods

(32). 15 19. A shelter (10) according to claim 18,

whzo ei n t e sledbingat €10 nalcordongricesighéel ctaimcddl or 19,

sprin 36). 20. shel 10) according to either
P (9 0aq8 cobugnel LT, Sathe LS arhont s Pebinr pepeds
fousoel ongate rods (32).



