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"PANEL PARTI CULARLY FOR PROVI DI NG EXPLOSI ON- RESI STANT
CURTAI N WALLS The present invention relates to a panel
particularly for providing explosion-resistant
curtain walls. 5 Currently it is customary t
bui | di ngs whose outer glazed walls are con mmwﬂm ”“”HH“‘
partially or entirely by a pluralit AR *
conprise one or nore gl ass pfmes, V\,hl ch are 9
approximately flat and nutually parallel and are
WE %RF FERPR b‘%qlﬁ’ﬁg‘a HEN
pi gaf"’?ﬂ‘ﬂ%m ﬁ C anZP can | xe tgotgﬁgﬁhRgSqSTANT
(agRqumrwngLScture of the buil di ng. These franes
generally conprise two netallic uprights, which are
appr &hermteslapt rmtvaatlbp redatab | tof aapaingr patowlardy efor providing
i r. ends, aé{ &@gfs menbers; the two uprights
eéﬁ $AB-TERStaH S further conprise
respectively nal e- femal e interl ocking nmeans for
-mating, during 15 use, respectively with the uprights
and @&?@nt‘l’? VIP?s’ éuﬁ&nfa?? tSQ%?E!:tQHQHal ag%"*@’ﬁb% olufer %lazed walls
particul ar, nown”to provid
aseliconstieuted Iimtlallysdr&tﬂta@ly yba |plluina|hxjjy oﬂpaﬂelsalv\dnch comprlse
particul arl'y exposed t.o the risk of 0Si
opg PLMQIE HIASEPIES avhigh are @pﬂfmr%%tﬁﬁu@é ala‘gmgtuaﬁa(opara“el
t p r p S
40 SRR 8 IhSTrASL b dBH halesPUARER e ypicaly
rae®illig apdi chnpsan filked 30 thésuppdeingstrbstuzadf the bhidding.
under goi ng permanent deformation, a static |oad which
i s edqlhessl Srameso geheradlyr egmlaehawommlhc(jupngbt%nwhlch are
| osi o t hi tail re t hi cknes
HEPETORE Ryl Darallsl Gk aFy ArECeRiHe: (g gads, by two
ABBESnEMBErC OB | il eubnghgarbﬁié Rd tide’@bsd-thembers further
entails high costs for their production, transport. and
¢arepeke atespmtl\mjytmele ferhalegintarlogkinghmesmst fars matingarduring
es of s th i tional drnawba
S35 stV S et i T 2L st ing RIS RHR contiguous
panels.

In particular, it is known to provide panels which are suitable to be
installed in buildings which are particularly expdsed to the risk of
explosions, such as for example buildings for military use, banks, and
centers of political activity.

Current procedures for the design of known types of such panel entail
sizing said panels so that they withstand, without undergoing permanent
deformation, a static load which is equivalent to the stresses that occur
during an explosion; this entails great thicknesses, and therefore weights,
for the frames and the glass panes that constitute the panels and therefore
entails high costs for their production, transport and installation.

Further, the great weight of these known types of panel entails the
additional drawback of applying intense mechanical stresses to the load-

bearing structure of the building to which they are applied, thus requiring, in

some cases, the strengthening of said load-bearing structure, with a
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bearing structure of the building to which they are
applied, thus requiring, in 30 sone cases, the

strengt heni ng of said | oad-bearing structure, with a
2 consequent further cost increase. Further, since
sai d known types of panel react to the stresses
applied by an explosion by deform ng elastically,
they transfer a substantial fraction of the energy of
sai d expl osion to the | oad-bedring structure of the

cBﬁEéﬁLé}g,ﬁn@le%bgmr{cﬁlggs%fore can be damaged. The aim
or t I i

e present 1nventron is to solve the above

nent ifkter, Bkl 2@ kndiviintyysdd 8 phhel fHarecks seesédicapplied

cited background art, by ‘providi ng a panel for ) ]
byr aviedphapian byrdeformieg kelashicallyi theyatrabsisr @f subgtantial fraction

fhERAEY 08 PR Ea V5 he LA B SRSy i puitdine,

WIRRH- theA foRg cah beCdathged. the building to which said
curtain wall is applied. Wthin this aim an object of

the invention is to provide a panel which can be
transported and installed easily in a building. 15 ]
Anot hhe aineof the priesentnmvaritum iis tooselvei ihe above mentioned

transmtting, during an xpl,osi occurr| KN its
RAPBIR ey RGOS MEEnar Eocher odoLBE Tied nibaigzabid art, by
P8ding S rpimelr forof r@vﬁihgdbngu}”ﬂaw_ WallcRvERhd is capable of
I nventi'on i's associated, tnus |imting the danmage to
withstabdinglerplosiveehents dnideleas a seducqrt wieiglet, ao@artel reduce the

whi ch prot.ects the internal 20 envirpnment. qf a . .
S ﬁapilsﬁvmi fbﬁ%&ﬂabeﬁaﬂkg sfructisg| dlethespailfing tg which said
&‘ﬁﬂiﬁs\bgﬂ ig\lgb Re@ccurs outside said building. Another
object 1s to %rovi de a panel which has | ower

pr odudtitiiA thist digd) 6 bjeaNdf tHS irildn?ionoi t6qstovidé 4 lbanel which
respect to the background art. This _aimand these and
e trgppperted apdiioptalied| easdydne bedding. 25 appar ent

herei pafter, are achieved by a papel, rticularly for.

or ovi APAEEr e PEihE dgvention uk avAIGdransmiflingduring an
SPBsioteScANEInY il Rs&iBlAES iRBHRE mechanical stresses to the load-
bearing structure of a building with which said invention is associated, thus

limiting the damage to said building.

Another object is to provide a panel which protects the internal
environment of a building to which said panel is applied against an

explosion which occurs outside said building.

Another object is to provide a panel which has lower production,
transport and installation costs with respect to the background art.

This aim and these and other objects, which will become better
apparent hereinafter, are achieved by a panel, particularly for providing
explosion-resistant curtain walls, which comprises one or more glass panes,
so as to form a glazing unit, which are associated with a supporting frame
constituted by at least two uprights which are connected, at their upper and
lower ends, by at least two cross-members, characterized in that it comprises

first means for strengthening and interconnecting said uprights and said
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so as to forma glazing unit, which are associ ated

W th a supporting frane constituted by at |east two
uprights which are connected, at their upper and

| oner ends, by at |east two cross-nenbers,

characterized in that it conprises 30 first nmeans for
strengt heni ng and i nterconnecting said uprights and

said 3 cross-nmenbers, second neans for strengthening

and guiding the nmutual positfon of two contiguous

YR H¥nb&s, SELoREBEENST ?%%gé}ﬂ@nﬁ‘r?o?éﬁdt gﬁidiﬂ%hﬁfe mutual
el ng assoclated with said uprights, Said panel Del ng

postvored twd kontigiiods paights @t twonpanely atrenged wale above the
rotation of two conti

guous uprjights.of 5 two panels .
oAhSThGNE SeRSIBPdo N Spigh v i said inanel bedad Tavided with
by : . 1L he .
LRI To e DN AR hlliohegP o ORdlous pprahts of
tpa paralb arranged sidé bgxideisi ve enmbodi ment t her eof ,
illustrated by way of non-limting 10 exanple in the
acconpanyi ng draw ngs, wherein: Figures 1 and 2 are

per spective views of two panels according to the
P nvertuTgher @@a@@ﬂs&l@syaqsﬁﬁavémages &ft e inyention will become

i ' I - r 1.5t 0 .
R R, [hoh Ve, BAGIER HOGUCH dHIORE S, paptiguler but
rvtdekalusivé embadihentl Tharsod] dilhgtriaced Mgy | wagnoif onon-limiting
Figure 4 is an expl oded perspective view of a detail
eXample in;thgaccampapyteArawingsd Whereinconnect i on means

o LS eRPOC P o Eaen Ay oL D AR 8E8brding to the

BvERNBhNedYpREt 281 Baods A8 drEpdSthelr Wi&éiﬁi tPtheF 1A Bearing
3; 20 Fi [ of

ure 6 1S a perspective view of a detal

sthectesrohd buelshisgpf Figure 5 in a different operating

condi tj on; fi,gure 7 i.s .an expl oded perspective view_of
a detBigures3 45 pametxpladed prtsgeetave naerhednti etadnalf ;¢ panel

ool M R0 S (o cect fonal vieve.  taken |
al ongFiigi®e A fikeaendx188ed perspective view of a detail of the first
strengthening and interconnection means of the panel of Figure 3;

Figure 5 is an exploded perspective view of a detail of the second
strengthening and guiding means of the panel of Figure 3;

Figure 6 is a perspective view of a detail of the second means of
Figure 5 in a different operating condition;

Figure 7 is an exploded perspective view of a detail of a panel
according to the invention and of a footing which can be associated below
said panel; |

Figures 8 and 9 are two sectional views, taken along two different and
mutually parallel transverse planes, of a detail of two contiguous panels;

Figure 10 is a perspective view of a detail of two contiguous panels in

the inactive condition;

Figure 11 is a view, similar to Figure 10, of a detail of two contiguous

panels in a mutual rotational condition.
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mutual Iy parallel transverse planes, of a detail of
two contiguous panels; Figure 10 is a perspective
view of a detail of two contiguous panels in the
inactive condition; Figure 11 is a view, simlar to
Figure 10, of a detail of two contiguous 30 panels in
a nutual rotational condition. 4 In the exenplary
enbodi nents that follow individual characteristics,
given in relation to specific4exanples, may actually
be interchanged with other different characteristics
that exist in other exenplary enbodi nents. 5 Moreover

it inﬁﬁb%*egg}tﬂg???m&ﬂlefn%ﬂ?attf%ll %,QBﬁﬁ?GﬁakEHﬁﬂgéeristics,

during the ng process Is understood not to _
given nadredatdon dobspechipe sxiangeles, nfayaactuatlyaberdnterviiamged with

q&Eéf fiitiiael Ehisgiier Hiisbat it lﬁrlifof g SRl é‘hlb'odimems.
ascodarear < s 3t HpAGeHe Tt KEBECHISgy Fapwn during

thk gftemie procéR Bsudersicddhet & BEidMSind knd B€bd B Bubject
3 i's constituted by two uprights, designated

ofexdiscldimery by the reference nunerals 5a and 5b,

whi f bl [l d .

pbr OVt SiEgeniento: Mot Tigurep o Het 6¢ eorscnsumasat flodesigaates a
. ! ol u he.

T e e Ty

gsaciasdthpdth arftaraé e fér suppottiegdormy 6f mdreegldps pahés 45 as to
nd 5b!al_ong their entire length. The uprights 5a and

YRR EBHperate with means for the male- female

mat i it h uprights.5 d 5a of .additj onal .

cont | b lFetnds BonstiaRe iy BBl deSated respectively by

iRl 8 fdrefBt AulRirhRGS ATRAD S b; WHILh SPe PREfePhbly RERIAE QP8 Fave an

7, which are forned transversely and extefnally with

appypsumately rectangglar $rams versel cresesecthen.of the two

upri%‘mts 5a and 5b and.ip which tabs 9 are Lnserted

whi ¢ %?toﬁ%ﬁg gspiovided axially withyrespgeh te dhe upsights Sa and
L . _ ¢ oni ght

ésl?fo}\?\&hvel %ﬂ gﬁgﬁﬁlé}glagelgnrg&:gh&xg‘?ﬂgreﬁlaﬂ SHaPB anl HfectPr Xend over

the uprights 5a and 5b along their entire length.

The uprights 5a and 5b further cooperate with means for the male-
female mating with uprights 5b and Sa of additional contiguous panels 1.

Advantageously, said male-female mating means comprise one or
more grooves 7, which are formed transversely and externally with respect
to a first side wall 8 of one of the two uprights 5a and 5b and in which tabs
9 are inserted which protrude approximately at right angles from the first
side wall 8 of the other upright 5b or 5a, as shown in Figures 8 and 9.

Said one or more grooves 7 affect or extend over the entire length of

the uprights 5a and 5b.

Second seats 11 are formed on said uprights, proximate to one of their
lateral ends 10 which during use is directed toward the glass panes 4 and
adjacent to said one or more grooves 7; said seats affect or extend axially

over the entire length of the uprights 5a and 5b and advantageously have an
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25 Said one or nore grooves 7 affect or extend over
the entire length of the uprights 5a and 5b. Second
seats 11 are formed on said uprights, proxinate to one
of their Jlateral ends 10 which during use is directed
toward the gl ass panes 4 and adjacent to said one or
nore grooves 7; said seats affect or extend axially 30
over the entire length of the uprights 5a and 5b and
advant ageously have an 5 appréxinately T- shaped

éggr'i‘tﬂﬁilfgﬁtgﬁ}a qr_g%a%pe%ﬁﬁahéx{;ersé er&%—%e%ti{/\ogllr, gg%gftyt%hna& fiStSaccess

two first abutnents frect or
Ext di2dand éwot fisstsenanents d3t which affeog ot lesitendotvier ¢he second
| eng ﬂ The fi.rst 'Si&% Il 8 is shorter than the
ﬁ?ﬁﬁg plong theigengire to 5 formfirst openings 16
proxi-sat e .0 the upper- end 14 and | ower.end 15 of ..t he
Cor 1 gt Bedsid“wh PR s SHPH5E S0aR yhe Miials: Sradd 5. 38 as 1o
fteh ﬁ?st'"@fyéhiﬁg&l@fiﬁb)ﬁhgﬁe £8!the IpperdticEN4i shd lower end 15 of
approxi mately parallel to the first side wall 8 and I n

thieiuprighits Sia artdbfles 18 are provided, at the first

openi ng 16, and are arranged 10 advant ageously so_that
t hey égﬁaf&ﬁﬂﬁewlhtﬂ& _\}dpma%s%ﬁayami pgnkayeapdiegond sidsiveall 17,

VP! BB HRRRS, RN Sol/ME AR s VR i bnich v
Rolest 181 dgevgrbvitled,i At atheeofiest \Upedling S 18d] as&nlard Oarranged
the first openings 16, and are arranged

agemublis 1sp that they areceppraximpte]yomokiaty ellrl]ignad along an
f 1 le. ,P [ te tot
S R IhPans sy sty B hE P SERWARHT t her o ar e
- f 1 .
2o SRR 000 B PRMABI ARl RRE B Rt s wall s,

exanpizgéompehmbr intdiscept avi thed figasbpenaing® h6dandngreOarranged
re first |layers 21 of str,TcturaI sealant. 20 In the

g@%?&?%%%ﬂ? it §ieg Y nappi@ adyi corners of a

fdc{fs, there are two glass panes 4, which are

arramyed so as to face each other and are kept spaced

by anpaimape it@tthe Matdral Ags 19PSE e Gpiphed Sa2aldbaflRre are
suitable means of a known type for connection and sealing to the glass
panes 4, which comprise for example appropriately provided gaskets 20 and

one or more first layers 21 of structural sealant.

In the exémplary embodiments shown in the accompanying figures,
there are two glass panes 4, which are arranged so as to face each other and
are kept spaced by an appropriately provided spacer channel 22 and are
mutually coupled by means of a second layer 23 of structural sealant;
advantageously, the innermost glass pane 4 is reinforced with one or more

sheets of plastic material.

The uprights 5a and 5b are mutually connected, respectively at their
upper ends 14 and at their lower ends 15, by at least two cross-members 24,
which advantageously have a transverse cross-section which is substantially
similar to the two uprights 5a and Sb respectively; the cross-members 24,

therefore, also comprise first seats 6, which are similar to the seats of the
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mut ual Iy coupl ed by neans of a second | ayer 23.of
structural sealant; advantageously, the innernost

gl ass pane 4 is reinforced with one or nore 25 sheets
of plastic material. The uprights 5a and 5b are
mutual Iy connected, respectively at their upper ends
14 and at their |lower ends 15, by at |east two
cross-nmenbers 24, which advantageously have a
transverse cross-section which is substantially

u?hlgﬂté‘gateﬁqcf ?rge% Efiﬁrd'g 3 tﬁ Zaféé%n%b H@%}Q&l@tl'?\’%hﬂ 'means for

Cr0ss- ne ore. al'so conpri
cbuphhg&eﬁatt& haleiérahleatypeswhidtaare sinifar metitesomés tdéseribed in

|ghts 5a and 5b, a st side wall 8, a second side

t1|0n1t7) hﬁdwr#éﬁﬁssaﬁﬁ{ 5éoupl ing of the male-female

e I.ch are simlar to th scribed |n .
réf’a?‘“%%% TerFiStichh il ot “EinEfipe nd Tnterconnecting

th8 ‘hgﬂ‘gl’ﬁ@ 8aldnNSBRAlThé Qfoﬁtfn%ﬁ%é}@ @@&eaﬂﬂl‘i'ther tprov1ded which
I nterconnecting 5 the uprights 5a and 5b and

conussaradyvantageduahe at dleai;te onpr blacked5whvbich tomppreximately

gﬁéé@iﬁ%:ou%ﬁvﬂlfg%%{@g 83: %1%?3?'@2}21@{ %@%ﬂcmlq@enmrlly, in

pIHRSAER! | @Fhé 0?" hﬁ@?ﬁs@ﬁﬁ@é g"f?%@ﬂ ythe cﬁosthﬁ?nHér@‘%4 so that

to one O irst seats orma

it cars berposigose A urig uklatpartxallyanswe qmsa)f $a1deséats
duri nng use, part| ally inside one of said seats.
Adva dng@ttagfzgus yhtheoblosk &Scmbewm@@ rigadbyi i dneyrespectlve

b
S BRSRERE Pl by UG 81 BpFrabriate DiortBted first sorpws<26, which
Pk odebu H' thirPlotss 27 Form@dl ihntHe €irbi side Sﬁeﬂ? gVaind 8an be

and can r ot at abl associated with fourth

r@@ﬁtpbbﬁ@mmlaueyi with pompderngntasil rglireaded: Inelea e formed
f f bl Fifth th ded hol 30

b Ahel o B8 BRI UK PEFek 855 18 or ovi ded i n t he

upri Qm é@em BBtesAD Qreff QitedSH" @cﬂ:rstzgof%fﬁ ltggﬁro%g&f in the

25 whic uring use, |recte t owar

wbriglts 54 asd Shean aﬁfrmmdrﬁaob@é) af thesbldckb2 ® witch, durmg use,
tely pro ed _second scr

r
}s:dﬁ'r@%ég Eg{é@% ';_tge oamdet Brst sepk 6 eﬁagﬁﬁﬁ&%ﬁ sytable for
ﬁkgfgd!iﬁfpr%(bﬁlﬂitgl‘;/ 1511?)%5&1,(9 seddhd B&eWR' 3 BWhich Y thBitk 25 , and

therefore the cross-member 24 rigidly coupled thereto, to the upright 5a or
5b.

Second, guiding means for strengthening and guiding the mutual
position of two contiguous uprights 5a and S5b are further associated with
the uprights 5a and 5b, and two panels 1 arranged one above the other are
associated therewith.

As shown in Figures 5 and 6, said second means comprise a male
element 32, which can be associated with the lower end 15 of the uprights
S5a and 5b and is constituted by a plug which has an approximately T-shaped
plan configuration, so as to form a first head 33, which has an
approximately rectangular plan shape and has an approximately rectangular

transverse cross-section and dimensions which allow it to be inserted
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Second, guiding neans for strengthening and guiding
the nutual position of two contiguous uprights 5a and
5b are further associated with the uprights 5a and
5b, and two panels 1 arranged one above the other are
associ ated therewith. 25 As shown in Figures 5 and 6,
sai d second neans conprise a nale elenent 32, which
can be associated with the | ower end 15 of the
uprights 5a and 5b and is cofstituted by a plug which

&?ﬁaﬁ?v{%@ﬁf RisEk¥a tT%ngfi’ee V\Brlgh?ﬂSQQHBiﬂ}”ati on, so

as to forma |rst ea as an

appr o dTer & Meé&QBaaﬂWb%f ngida? fikededaridlgha®, a8 the respective
appr oxi mat eloggcsrect angul ar ransver se cross section
uprihdi 3ee asd oris byrhvay odldppropriatedy iprovidedr therl gecrews 34, which

tiall hi f _the
AR anegied i he sSeomE a2 SiOhided Breatel® 1o e Jowrgnd 13
e LPHERE SaoaRE b U i b T P PRl rlided sieh
damspleneghtarily Heeadedhdldsa e fortted i thel Gdstdread 3ﬁat e to

the |l ower end 15 5 of the upright_5a_and 5b and can be
fi xed\ifirshspampta affeqry o ﬁf\ﬂnéié e dirst head &%p%ﬁ%@k@emnt

SI? ‘ﬁﬁ?gﬁg cﬂ)gioesf’t 33d§:r wlth esB?éthg} EIJ')] éd p@;‘%@l@lge’?%néh{ .Fﬁsénd Sb;

i & reeerh h@m%;ﬁbﬁxrﬂﬂ@t}ﬁ lré(ﬂaﬁgdﬁr\éplhh sﬂﬁﬁ@&ﬁtd bevtled edges,
respective upright 5a and 5b; “said stem an

%gbpmtrm@ rrrg:tl%gemlalrly@mdrﬁ apd hamdtihesspestito the upright
, d
SR VAL ofHase B % o
: C%ﬁlﬁ%ézﬁéﬁ ghﬁfffg;feneé%?;m s, %h%ﬁfﬁl 7?&%1?[‘2%7’,2\?&1& can

gui di ng nean ement ,
lbl@ammaﬂedt\edhwhe hppheem‘b rldrofeﬁhxé uprighitstYaeandp bbgihtlse Hiast seat

nd 5b at the fj seat 6 is constitute
Sang i cne it o ok HicB s Aurrpaamafiny §3-shaped plan
CSHYi b ARl 98 erot@sfof'rﬁ hon %afsbr% bﬂﬁ@h%s WA £3prBRfmately
el'y  rectangular plan shape, an

eeotarilant plap  shapangnl apptcmrrmte]nyseecﬁangalarsd!talnsnerse Cross-
and. di nensi,ons whi ch aI mﬁﬁ;o accommodat.e it

SHetion, nchdimensians sufieh gl 1A SsPRgROds Hndbtipe ke, in the
first seat 6 of an upright 5a and 5b.

The first base 38 can be fixed to the respective upright 5a and 5b by
way of appropriately provided fourth screws 39, which can be inserted in
the second holes 19 provided in the upright Sa, 5b proximate to the upper
end 14 thereof and can be fixed in appropriately provided complementarily
threaded seventh holes 40, which are provided in the first base 38 and are
axially aligned with the second holes 19. '

Two first arms, designated by the reference numerals 41a and 41b
respectively, protrude from the base 38 approximately at right angles and on
the opposite side with respect to the upright 5a, 5b and are approxlir'nately
shaped like a parallelepiped with beveled edges; the mutual distance
between the two first arms 41a and 41b is such that the first stem 36 of a

male element 32 can be accommodated between said arms with a selected
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The first base 38 can be fixed to the respective
upright 5a and 5b by 20 way of appropriately provided
fourth screws 39, which can be inserted in the second
hol es 19 provided in the upright 5a, 5b proximte to
the upper end 14 thereof and can be fixed in
appropriately provided conplenentarily threaded
seventh hol es 40, which are provided in the first base
38 and are axially aligned wlth the second hol es 19.
Iﬁ Two first arns, designated by the reference
nuneral s 41a and 41b respectively, protrude fromthe

base Aﬁﬁvma%@eﬂm_ t ey figdt dritihsi 1 2RAUEF] BB 1 ferhAR: elgment 37
n

opposite side w h respect to the upright 5a, 5b a
age ecarappgeski durislgy usehapptoximasely @ar diel irepiopeding t16 of the

bevel ed edges; .t he tual distance between the two
rF?P%Cttlvaﬁ{'ﬁE'qaﬁfaS%ﬁHd%o is such that the first stem 36

of a | e: a

cai o BF aCPpRie TRCbarkfs 1"t BLARYWRIAREE G AN Sorpe 36 of
therahleaelndits 3Maviddh 0& dsheciaesdvdtieleeriprights 5ar#nd 5b of
arranged, during use, approxinmately at the first

taparaney l1arrangedabovedpeather papel gre: amangedirewpectively in the

BlRRRE ProvRe ATl e BRI IS0 bl AT nd 0B, bF 4G demale
alefentd)8 7udf tighbansk | ahdt 39 RfandeldebsidNe! the é‘iﬁg@g&ﬁﬁteof the

above the ot her panel are arranged respectivelyint

malecelepeerys powidethe &amelencleneentsid 7f improvasthe 4bdidatydof the
41b . th I I ts,37 of t 1 that, is

Gheblioh"Beh SO e WSS Shel RS ol Bk hhuels to
porfofrh Netéie SiERRiAl BRALE @Znélﬁﬁbﬂéﬂe%néﬂ@@g%dc%l- Yrotations

of the connection between the two panels 1 a
Withpbesepdrating. sai d panel s to perform even

substanti,al nmutual trapsl ati gnal noti.ons .and/ or '

r ot at‘gé RhowR t‘ﬁ‘ogfg‘érépgr éﬁ? nél.’s'f/ééteghg’\ﬁw of the piale element 32
dedBclated with At SOSHBLE FEUREEBL iterictbin n appropriately
prosedéd dommplamenpilypshaged] vhirgrseut ded whichl kaeat aubdtyntially

shaped .third seat 42, which has a substantially . .
rectapngular plian sﬁape and is formeda at a ootlsng 43 Whlé/h is suitable to

withstand the first panel 1, arranged at the base of the building; the third
seat 42 has such dimensions as to allow the first stem 36 to be inserted
axially therein and perform a selected rotation with respect to its plane of
arrangement without escaping from the third seat 42.

The panel 1 further comprises third limiting means for limiting the
mutual rotation of two contiguous uprights 5a and 5b of two panels 1
arranged mutually side by side.

Said third limiting means are constituted advantageously by springs
44, which are constituted by a lamina which is extruded or folded so as to
assume an approximately U-shaped plan configuration, in which there is a
second approximately flat base 45, whose dimensions are such that it can be
accommodated during use within two of said mutually facing second seats

11 of two mutually mated uprights 5a, 5b.
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rectangul ar plan shape and is forned at a footing 43
which is suitable to wthstand the first panel 1,
arranged at the base of the building; the third seat
42 has such dinmensions as to allow the first stem 36
to be inserted 20 axially therein and performa

sel ected rotation with respect to its plane of
arrangenent w thout escaping fron1the third seat 42.
The panel 1 further conprises?third liniting means for

Lim g | i
upri gh ga %%g'sf BF&EE psg)neq%fs %mgﬁﬁg%ge t&a%ri/ng use,
veithig bue @Ifdhe s8bofdisdatshl I adjdoent toghesaosndisade wall 17 of an

consti tut advan ous]y by springs 44, which
Ltp@kﬁttlim cap bg ﬁ&ﬁﬁ? a thiplatfer by saAnsciBraropsiaiRly previded

5 b P05 BR B Rbdp30BBE A0 cightn hols, o

s P X BiRé ab¥ompahyhias ﬁgﬁ Pes, WRkeh stenBrivsiided iditRe $8€bnd side
that it can be "accommo d during use within two of -

vwalld 7aut ual |y faci ng second seats 30 11 of tvvo

nmutual ly matedq uprights 5a, 5b. 9 Th ase 45
of t ﬁléwgpﬁepﬁgg arms; designatéd F%ﬁf&@&lve&% egg erence numerals

djyacent
secon Si de‘ﬁI M&lg%ﬁ?we SS%%ﬁd l‘%]atSQSJé?a %%tﬂst%rtﬂt??llx( ﬂc? t and
dpproRimébtely etuthyllypansl]elf aﬁamre mbnﬁéeﬂeyl tprtheisdednd base 45 by
irst pins 46, which can beflxe i n appropri
YB%IWS @ careinelinet posdon nwhich §wd tes thew %l@&%;tﬁwnggm the
in the second side wall
%#%%fosr\@g [‘Pal% g’éé?ﬁat ed respectively by the

ref ergRe %w%ugﬁfcfﬁds anﬁzafl'ﬂi‘gnﬂu)% %rr@ts'h%%rfthﬁﬂ‘ thesum of the
second base 45, are substantially flat and

dipancei ﬁmmeldybyruhel apage fmtekkel twaod said nnanalyt fading second
t he as 10 nea f an d.nclined portion
e R E3do matud Py R PEEnTs S P43 T n 't he
dire r el C The t S nq, 1.;
am%%”%%éé S oF o . FERHES s’ 2Ty s AEB, Which are
ahrah gt appesxivthtbly hhwagaskigethe depthvof O:hest@lsﬁectlve second
mutual 'y tacing second seats 11 of two nutually mated
168t i hht gre5§o]§]|¢% tyvard the outside of the spring 44 and toward the
second base 45, forming respectively two hooks, designated by the
reference numerals 48a and 48b, which are inclined and can be positioned,

during use, within the second seat 11 of an adjacent upright 5a.

The hooks 48a, 48b can engage, during use, respectively the first
abutments 13 of the respective second seat 11, so as to prevent their escape

from said seat through the first access port 12 thereof.

Advantageously, the panel 1 further comprises fixing means for
fixing it to the load-bearing structure 49 of a building, which comprise
advantageously a support 50, which is approximately shaped like a
parallelepiped and axially to which there are two fourth seats 51, which
advantageously have an approximately T-shaped transverse cross-section,
so as to form a second access port 52 and two second longitudinal

abutments 53a and 53b which affect the fourth seats 51 along their entire
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15 The free ends of the two second arns 47a and 47b,

which are arranged approxi mately hal fway al ong the

depth of the respective second seat 11, are fol ded

toward the outside of the spring 44 and toward the

second base 45, form ng respectively two hooks,

desi gnated by the reference nunerals 48a and 48b,

whi ch are inclined and can be gositioned, 20 during

use, within the second seat 11°0of an adjacent upright
The hooks 48a, 48b can engage, during use,

respectively the first abutnents 13 of the respective

se_cOWd@ﬁﬁh%ééuslzps@@ddpopéﬁhg@t54 BRl pr@sdadan dxiginlignment
said seat through the first access port 12 thereof.

vdlrdhe sgeond |agceshpoparel, an the oppesitospld vath féspeatyto them,
ns.for. 25 fixing i the | oad-bearing structure.

A0 Brest goe |G, “wreh W nprraPt AR Sg8sasigond Bins S5,

WHRRCEAN Yo fiRBHGD il M—Béﬁﬁﬁ%ﬁtbﬁ&@r@ﬂg of kedlding, can be

paral I el epi ped and axially to ich there are two"

iheented is dae secsnd operangs &dvant ageousl y have an

approxi mately T-shaped transverse cross-section, . so
as t A\t past Hnecbracheh obelsssidingly 2sseriablgo wiHt 6agh one of the

PR healsoil afh BURHERRDuSIE AR e P POLRIRRY TMhdP plan
e%ﬂmﬂ%mﬁq@ﬁw ¥s tS €69 G seendgads7 anbich & s@edantially shaped
axi al alj ghr;nent W th the second access ports 52, on

likeagasakelepipgdiandicen hesassectated stidingly wirih theffeurth seat 51;

the entire Qrt .50; opriatelyprovi ded cand .
S PfSoie b Beadde ot BER i ke PeioRitpRRy Btaily with
REpect ol te4Bcohd hehls K¢ ng, can be inserted in the

second openings 54. At | east one bracket 56 is

sl i di Aglegondsqubiseeniteally phatedike steen 60 progrudeswrpgproximately at
358 o SP ESRSSHERUEL X755 0BRSSk e vt s
Saar T TRIRE oy SIRMED' 48 SpbroPLRREY, iyiles sfisd opening
whécH dasrndt skatvnSin the acedrhpamyiepnéiguyed fanedadke dohakd in the
EPEB D b s o their upper end 14, " {1 Tespect Lo

The second stem 59 can be fixed to the respective upright Sa, Sb by
means of fifth screws 60, which can be associated with appropriately
provided tenth holes 61 formed in the first side wall 8 of the upright 5a, 5b
and can be fixed in complementarily threaded eleventh holes 62 which are

provided in the second stem 59.

Advantageously, the axial position of the brackets 56 with respect to
the support 50 is adjustable by way of suitable adjustment means, which are
constituted advantageously by sixth screws 63, the threaded stem of which
cooperates with the complementarily threaded ninth holes 58 which are
associated axially with the second heads 57 and with the interposition of a
perforated plate 64, which is suitable to abut against the upper transverse

edge of the fourth seats 51 in order to prevent the downward escape of the
second heads 57.
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A second substantially plate-1ike stem59 protrudes
approximately at right angles fromthe second head 57

and can be inserted within the first seat 15 6 of an
upright 5a, 5b through an appropriately provided third
openi ng, which is not shown in the acconpanyi ng

figures and is forned in the uprights 5a, 5b

proxi mate to their upper end 14. The second stem 59

can be fixed to the respectivE upright 5a, 5b by

mean f.ELLt ' [ | :
appr oraNep ¥ UEERHS Aol e R BEE PR Sk thbnying
ﬁ?hu?(ﬁ i pluralice o\B@thSn@fSG hee figedabtthedoaltbeanthge sttubtare 49
i xed in conplenentarily threaded el eventh holes, 62 .

ofai nlding, rigidly; epaipling thesetoctbsrrecondming 55 associated with the
Advant ageously, the axial position of the brackets 56
SHPPH F§ pect to the support 50 is adjustable by way

of sui . :

constie TS ER A0 pI HerlTieg 1o M Tprils 28 pd b of the panels
ltdncartethesit insetéd whitled foatipseats sl of the supports 50.

conpl enentarily threaded ninth holes 58 which are .
assodihe vertipal positian of thepaselsohavitbagspest tarfhevioad-bearing

he. i nt it f f t ed _pliat 4. whi '
stigepirt €8 PR Mg fan BERPETHIRRIE S, gt e Upree of
ihf&tioAUs £ theSERHS s&bws6 Pl @ie hihthrieyestsst bethdoswevattheads 57
escape of the 30 second heads 57. 11 Operation is

afhtheftoaekets £6) linwehis winahneefierisnie fiast tpassible to adjust the
acc anying...fiqures, a plurali of , suppor.ts 50 Ar
IPREaHa e it BES e R B o o¥irh TEBREY B RE B seats
91 gﬁg{gswg 5@ thereto the second pins 55 associ ated

with the " 'supports 50. 5 The brackets 56 are then

fi xedA tplurdléetyupf ipgitlels Jaa@nchd adfaniged pawedldy sidamy side to
are then inserted in the fourth seats 51 of the . .
COHERIESTRID I BTUUARY CHPEHERQseEhT NSt R Aaifepbtain a curtain
Ltih respect to the | oad-bearing structure 49 of the
bui'l di ng can be adjusted easily by changing the degree

of iTsemdlerl@hehtte33iofttheSedreNss pandl8 It BRgasd the contiguous
hol es 58 of the second heads 57 10 of the brackets 56;

femalhiedementsed 7 iof the underlying peselbl stheomaly glamenis 32 of the’
first row from the bottom are inserted in the third seats 42 of the footings

43, which in turn are fixed to the load-bearing structure 49 of the building.

The contiguous uprights 5a and 5b of the various panels 1 arranged
laterally side by side are interconnected by a plurality of springs 44, which
are inserted with their second base 45 and with their hooks 48a, 48b

respectively in the second seats 11 of each pair of contiguous uprights 5a
and Sb.

If an explosion occurs in the vicinity of said curtain wall, the shock
wave generated by said explosion is transmitted to the panels 1; the uprights
5a and 5b and the cross-members 24 of the panels 1 are sized so that they
can deform permanently, reaching even substantial deformations.

The outermost glass panes 4 are optionally sized so that they can

break during the explosion.
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| ongi tudi nal position of the second heads 57 with
respect to the fourth seats 51 of the supports 50. A
plurality of panels 1 are thus arranged nutually side
by side to constitute nmultiple nutually superinposed
rows, so as to obtain a curtain 15 wall. The male

el ements 32 of the various panels 1 engage the
contiguous fenale elenments 37 of the underlying
panels 1; the male elenents 3% of the" first row from

the Bof ts S{Hé{rl%v% Iréél%slt ﬁg{lé nikded Ib)f(éejaé(s, ?%\Itf Hé %rQmbAf remain

footi arn are

shdtbanei o ﬁTMQt@gﬂaéwcwﬁhéé’ts that Irdinforce2@; Bagd sheets are
contiguous uprights 5a and 5b of the variaous panels 1

serachsytnt they ernldejorn plaspicallywithout ek ingnHus edusing the
D L g PltR o0 e OB s

FresReatitMebvilding he second seats 11 of each pair of
contiguous uprights 5a and 5b. 25 If an expl osion

occurkhd prdshﬁ(cj@’ 'klc))f ithé ﬁ'i)ts@fneﬁﬁis dorstrengthenatg antdhnaterbhonfection
; . . . .
e B i oond SIS bt 1 fed e e i
r - . i .
237 HRAASL Tl e RBRELchelpBIe E5EhPCabdPineir mutua
sephsdtaot,| whidkehoul@icaase thd ptassupiesos tthel assstpldseppérted by

are optionally sized so that they can_ 30 break during .
them txfalbsitdeastthe Tneeimostrgless pgnedsthseafera remannassociated

St e SRR By B B v v
iak&iosbE Ak Beildingtaddigyt tharshdekavaveendracal by thé elpldsion.

breaking, thus reducing the risk that the fragnments
coupl Barther, t thenemgagemetamatiehpenple edemebise32s withatthe Female

re insi the buil ding,. The presence.of the, figst
Heiesnts o/ suPieREy HoicRgtiahavs Mg Emet ansh Sy Jivgymutally
n t r '
UG HEISTY, B 908 ASLBSARMEBRY tments it
witesalgy sepimatinige thus efurirgittee vexical contiabity of the curtain wall
during the explosion and accordingly protecting the interior of the building

from the effects of said explosion.

Further, the presence of the springs 44 ensures that the various panels
1 arranged mutually side by side do not separate during an explosion, thus
ensuring that the continuity of the curtain wall is maintained also in a
horizontal direction.

The preservation of the horizontal continuity of the curtain wall is
assisted also by the shape of the second head 57 of the brackets 56 and of
the fourth seats 51 within which they are accommodated; the square shape
of said components allows minimal rotations of the bracket 56 with respect
to the respective support 50.

It has thus been found that the invention has achieved the intended
aim and objects, a panel particularly for providing explosion-resistant

curtain walls having been provided which, by allowing the deformation of
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separation, which would cause the glass panes 4 that
are still supported by 10 themto fall; at |east the

i nnernost gl ass pane 4 therefore renmni ns associ at ed
with the frane 3 and can be deforned but cannot break,
thus protecting the interior of the building against
t he shock wave generated by the expl osion. Further,

t he engagenent of the nmale eIenEnts 32 with the fenle
el ements 37 subjects the cont buous uprights 5a and 5b

@ k[fk‘téfﬂ b¥ th é%rﬁHP?ﬁérﬂBeﬁeﬂla‘?%sﬁtﬁ el R, oR3not require

P O frovener S e thaut Atual]
sa&banpaighng anidhusossasienibegs ttbehaes tgreat th:lohnemelst aynd)ftherefore

Gk BEIEhAD DS TP GREGhE RCRHBR TEARES APPOR %wgs'a‘?g fnel to
I
(ip A5G PeRtjod HsRER, AR byilqik Warh R R RBFLEE 0 |

arra Ptk %&uéédj%véii h@b%*etheql;tmght%emd ¥ &ssIHenMers and
an expl osl on ensu I Ng t hat he conti nUIt of

thbepresence n»fvvhlel su;spcnm land| oﬁdhalrsspﬂ:ml\ae bhaxrkezmrfaaihtate the
di rectjon

(PO AT NS HAS O L Raliel qedobding e BRugvantignyy

L7e PR B HESARE 5 Wbl RERE L iRl and
g\ﬁﬁﬁ{ETQH@trﬁﬁtuaq heosibar 6f $Wabeostigaauns! uppiphgelid of the third
allows mnimal rotations of the bracket 56 with

mealpﬂa&br liméting dhe ewped m@tmp@ﬁtwo z@ntiguoksdiprights allows to
bee und. that th |nve tion ev.e he

RATUAt AT An axblasiBh: the Sepied ARTherEiptal kpntinuity of the

c@fr@éﬁhd\wﬁﬂ cg?hg)'tl eﬁnb§ ‘%ﬁé@dsaﬂf thépafkl hatordiag [td thaviri@ntion,
een provi all owi ng 't he deformafion of 13

ﬂhlus ppotegtihg Ehed mfertdre ofr thess-tnelding s agaiast chwes effegte of the

| does not require said uprights and cross-nenbers
‘?’EP RENPE- great thicknesses and therefore great

We' g;}flgrt %1]% gﬁe tp%qglfﬂhﬁ%i gggl}g‘g@?%ﬁ@ ah dSEross: ?ﬁérpﬁ@% {Fdeform

g structure o

Ibllashdal ahﬂ thbiefbrd absarbamet b€dhe Bnérgyt bfan exipéosion limits the
reduce ht of the ugrl ghts and cross menpers and

fraetipn ot spish enerayHbat ipansisreaddtoothe; loadriaasmg styacture of the
guﬁgﬁlegt, S00;1 ddenttg't ﬁmlagg the damage thereto.

Moreover, the production costs of the invention remain low, since the
invention is constituted exclusively by components which are easily
available or simple to produce and assemble.

The terms "approximately" and "substantial/substantially”, as used
herein, are intended to mean that the feature to which they refer has the
form/shape/configuration indicated but for tolerances that are known to be
normal by the ones skilled in the present technical field.

The invention is of course susceptible of numerous modifications and
variations, all of which are within the scope of the appended claims.

The materials used, as well as the dimensions that constitute the
individual components of the invention, may of course be more pertinent

according to specific requirements.



transport and installation of the panel according to
the invention. Mreover, the presence of the second
nmeans for strengthening and guiding the nmutua
position of two contiguous uprights and of the third
10 neans for limting the mutual rotation of two
contiguous uprights allows to maintain, during an
expl osion, the vertical and horizontal continuity of
the curtain wall constitutedidy neans of the pane

ot ontisr 1Sy Aea P Y R imin e Rl R R Rgns need ot
cenpll§i cubxidtdofiyr ihete illikrared snvbodinyeraf biithearu pei griesent per

and cross-nenpers to deform plastically and therefore
sa b anany amboskmends, aneluging pnas thatgre siob allusteated. t he
fractjon of said ener that is transferred to th '
| oad Bar FHACEISICEAPEIGEHeq s Adygniabenys> CORYEMSEROr fhe like
L L : he production
5 gl pRAMEATEIR, AR VRt e 20
invention is constituted exclusively by conponents
which are easily available or sinple to produce and
assenble. The terns "approxi matel y" and
"substantial /substantially”, as used herein, are
intended to nean that the feature to which they refer
has the form shape/configuration indicated but for
tol erances that are known to be 25 normal by the ones
skilled in the present technical field. The invention
is of course susceptible of nunerous nodifications and
variations, all of which are within the scope of the
appended clainms. The materials used, as well as the
di mensi ons that constitute the individual conponents
of the invention, may of course be nore pertinent 30
according to specific requirenents. 14 The various
means for performng certain different functions need

not certainly coexist only in the illustrated
enbodi nent but can be present per se in many
enbodi ments, including ones that are not illustrated.

The characteristics indicated as advant ageous,
convenient or the Ilike
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5 may also be omtted or be replaced with equival ents.
15 CLAIM5 1. A panel, particularly for providing

expl osion-resi stant curtain walls (2), conprising one
or nore glass panes (4), so as to forma glazing unit,
whi ch are associated with a supporting franme (3)
constituted by at least two 5 uprights (5a, 5b) which
are connected, at their upper (14) and |l ower (15)

ends, by at |east two cross-nEnbers (24),

characterized in that it ¢ Iees first means (25)
for strengthening and int-mn ng said uprights

(5a, 5 d_sai 0 . .

(35 1550 pr B0 pRA 19155 RN CRfloniS NS Rain wals
(PRsddrhprisilg bine crombirg wdass paiésg(d)s sodas t&Hfprmafa ighazihg unit,
panel s (1) arranged one above the other bejn

vdziigbcar_ata@aocvifatqddwauhda @Epp%ﬁirg fragae (@o??n?éﬁllg?dpb)ﬁ@{[ least two
e RS38, BEP SEH e Pt P Sl R R er 1)

e}, BY dt\Weaflanl) erdsé)memibead (24}, Thdeadt¥rised én tRat ithwmprises

fpanel according to claim1, characterized in that
frist BreagedR8) (o) stramgtheningand intgxeennscting said ampsights (8a, 5b)

B TS sl (R RO BB Ao ntsbEtlenipe and

UildRle (e aRanfa0 pssifi6n % hewoneoaisubld IS ASaN$b) of t
ésé?d upr i ghtsaan%l Sélli d cross- (r)na grs céﬁpri sio(aga at ) of two
5

panats (DnaTahgak oneaboverthetother bpimgoassogiased withsetd uprights

ik Il el epi,ped d .h ..pl h ' S .-
oo F R S 300, B BRR U By Fging e
mahfhlf idid ioﬁe§§ %w@ko%ﬁg%ﬁsaﬁff)ﬁ?hbé (Pa, SBEdOf two panels (1)
cross-nenbers (24), sald at |east one bl ock (25) being
arargregesidbdy sideri ng use, partially inside one of said

banel2. She panahARE A HuCipEn D Sraranterizechim Bia TR seats (6)
| : bl ook bepy igigd

SRS s P B PO AR Oa g L cross-

1ABATHRPS i(24 B byid Havei ﬂe(d?pfdﬁmael}emtﬁﬁ@lamﬁpﬂmh shaps, said first

through third holes /) formed.in the first |at
TGANS %ey sengHeadRE @G MIBTGmectng said uprigh

members comprising at least one block (25), which is approximately shaped

ral
ts an(F said cross-

like a parallelepiped and has a plan shape which is substantially
complementary to the shape of one of said first seats (6) formed axially in
said cross-members (24), said at least one block (25) being arrangeable,
during use, partially inside one of said first seats (6) of said cross-members
(24).

3. The panel according to claims 1 and 2, characterized in that said at
least one block (25) can be rigidly coupled to the respective cross-member
(24) by way of appropriately provided first screws (26) which pass through
third holes (27) formed in the first lateral wall (8) of an adjacent upright and
can be rotatably associated with fourth complementarily threaded holes (28)
formed in the upper surface of said block (25).

4. The panel according to claims 1 and 3, characterized in that fifth
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can be rotatably associated with fourth
conplenentarily threaded holes (28) forned in the
upper surface of said block (25). 30 4. The pane
according to clains 1 and 3, characterized in that
fifth 16 threaded holes (30) are fornmed at first holes
(18) provided in said uprights (5a, 5b) on a front
surface (29) of said at |east one block (25) which
during wuse is directed towar & the outside of said

g ()5 KRR Bl ropsier i 360 woris
(8ppSbponat font parface €29k ef santl stleass 008 bloeth(2h) eisch euring

the fixing of said at |egst one block (25 apd .
usReisef Breteds tawrd: thg) outside of §3 -ﬁé#@éat(@) oF thergspective

- r ] S } U j t ) . e .
SRLHERBIE A, (00 B RL ({0 brife SimabiOChor fixing
appropabely pedvidedtseabnd screwls (BENwhidr esdurenpe fieing of said at
and qgui di ng t he nutual ;L\? posi.tion of two contiguous

I Q

lapsti gne sll)léﬁl(‘é @Jodng: thergiamg ehithe uisspegitee (©sass-Bipmber (24)
t pane I th th bei

rg%“?& .clgvs%dt%%feéa{ Rh 88 B EI3T heans conpri o ng a

mal e n 2 [ ' ' : :

over e (RUCopecdfiy (BTBnECoF TR0R Hfothe Hrkledifig claims,
ahenad tetiztd dn lyateseeond medms forhstsermythempipigoadicdhgarliyg the mutual

T-shaped. pl an confi gurati on, to f 15 first
prsadop 33 aniCamga@%gnuwbghﬁxgr%agiﬂ%?%t%@{‘gﬂsuﬂia&ﬁi Lii{rights (5a,
a .
SUERSCaISe RPN TRoeL Y S s bcusiEn i,
s%agdtségd%ﬂ))d/ mgdn'rls'iqdmﬁ@ﬁﬁln@ 4 alale edmési) (3|®‘)_, wsdiich Uﬂlé ibghdssociated

5a, . 6. e panel ., accarding t 1 5,
withy therleives eadi (1 50 A saishRBTIEbEs £ 9b) @gllégg@@@?ge&ﬁd@é/ a plug

P BTSSRI s 0 o
firstdvend( 38), whivhchasina dppreximdtely mestangunthrhmbhrsh@ps)and has

formed proximate to the |l ower end (15) of the . .
s pRRIAX ALY | gﬁ@tapgglaragl)angﬁrq;arprg%s-§¢qk§w i#nd dimensions

ABPLERE T3R8 By MhnnTPIBUSRRLS Ly birgaduboan
%?Ibga?ic?;?i ng to clains 1 and 6, characterized in

6. The panel according to claims 1 and 5, characterized in that said
first head (33) can be fixed rigidly, during use, to a respective upright (5a,
5b) by way of appropriately provided third screws (34), which are inserted
in second holes (19) formed proximate to the lower end (15) of the
respective upright (52, 5b) and can be fixed in appropriately provided sixth
complementarily threaded holes (35) formed in said first head (33).

7. The panel according to claims 1 and 6, characterized in that a first
stem (36) having an approximately rectangular plan shape and beveled
edges protrudes from said first head (33) of said male element (32) on the
opposite side with respect to the respective upright (5a, 5b).

8. The panel according to claims 1 and 7, characterized in that said

first stem (36) protrudes, during use, axially and externally with respect to
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stem (36) having an approxi mately rectangul ar pl an
shape and bevel ed edges protrudes fromsaid first
head (33) of said nale elenment (32) on the opposite
side with respect to the respective upright (5a, 5b).
8. The panel according to clains 1 and 7,
characterized in that said 30 first stem (36)
protrudes, during use, aX|aII¥ and externally with
respect to 17 the upright (5a, 5b) with which said

tH8! r%h%gSQt 56?&)&1‘ @h?&ﬁ%ﬁf}hﬁlé el@meﬁ'@@@?fkeissomated

acc d 8, characterized in

that 9, Sléheﬂgé adonttiapstocelaims 9¢ 53 6f Fraide8 etlearadterized in that
(37), which can be associated wth the ugéﬁer end (14)

seid se¢end praagrtcomprase sipmale glanaent (3dY, waaeh cay be associated |

Vxﬂﬁ BR pbeE R 230 HRFER o Gl B PP et thereof

4l | &ohistifilteBa5e o 3Bg \W‘ﬂic‘hhhﬂﬁ%naﬁ PRALMEEB Bj-Yhaped plan
rectangul ar plan shape an proxi matel y' rectangul ar

dardrgvetion, 8o @ssto §@zmmﬁrstn a:mé?rﬁ)duwﬂmbu loass an lapproximately

be acconmodat ed, during use 1f ea
resfa 3 Gl e a1 GpbrpaRataly) redifhgylarTFandiise cross-
el grndéﬁ‘@ sh@hcﬁlﬁﬁéﬁlénﬁ@ﬁatgnt hPbRCARInERBdated, firing use, in

first base (38) can beflxedtotherespectlve

azpd ifgbt s¢hd6) phyvidgdiransuprfightaffas 6p).i at el y pr OVI ded
fourth screws (39), which can be |nserted in said

secont).nbhe papebacearding to wlaimsprangh, char acgqg')zed in that said

ﬁfsiixbaa OERlobt JPBRE o RS reu skl aiehn BF ey Sneans of

iy rx%?ﬁ%@el ezﬁﬁhbe@%ﬁ?th( 4w (39, aRidHOChR e nn§e’1\téii in said

basé and are axially aligned with said
sesoodchdlob €£9) i@)mei in afrh@r@ne(ﬁaaébbpmmgnate telsaidrapper end

hat
Y, e e G P8 e o "o ettt DS g dee fplgmentarily

fire&ded 3&)erfih Hdles (PPPVhi¢h atedformddid §saekEst Hase %B @) and are
uprl ght (5a, 5b) and ‘are shaped 20 approximately |ik

axipHiy=d lgedeﬁboBam secorel Bpokas (d0ges, the mut ual

Such T halhePare psarding loeaiiss dniih STBRERAE RRdhat two
ﬁﬁa%te rgtinsz &%tﬁaﬁﬂrucﬁaﬁﬁplfoﬁﬁﬁteﬁ i) arffles $A0H said base
(38) on the opposite side with respect to said upright (5a, 5b) and are shaped
approximately like a parallelepiped with beveled edges, the mutual distance
between said two first arms (41a, 41b) being such that it is possible to
accommodate between them, with a selected play, said first stem (36) of

said male element (32).

12. The panel according to claims 1 and 11, characterized in that the
said first side wall (8) is shorter than said uprights (5a, 5b), so as to form
first openings (16) proximate to said upper (14) and lower (15) ends thereof,
said first arms (41a, 41b) of said female element being arranged, during use,
approximately at said first opening (16) of the respective upright (5a, 5b).

13. The panel according to one or more of the preceding claims,

characterized in that once two of said panels (1) are arranged one above the
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12. The panel according to clainms 1 and 11,

characterized in that the 25 said first side wall (8)

is shorter than said uprights (5a, 5b), so as to form
first openings (16) proximate to said upper (14) and

| ower (15) ends thereof, said first arnms (41la, 41b)

of said fenmal e el enent bei ng arranged, during use,
approximately at said first o?ening (16) of the

respective upright (5a, 5b).. 5. The panel according
ogﬁep%%i&fﬁﬁpggrﬁ t(ggf oP'saRE Bh4ld c%lhﬁie_‘iﬁ‘i@z Qssociated with said

aracteri ze once two of saild pahels (1) are
uprighngddap5e) atfosadtpemel 1y tareangeshabove the athempaas)l) are
of said male, el emani_l (32) associated,wth said
agingge: iespegtively)ing eéateaswﬁewr%vige%yﬁé‘ﬁﬁ% sagFye fipgt arms
er 1) e ' ' : ;
(perd BT soid fefteie TPRBARCLTESPSEIY ol (1) U0R ig rranged
dobmwatd.said femal e el enents (37) of said panel (1)
that is arranged 5 downward. 14. The panel according
t o orlel.ofherpanedf acdoedinge tedingy of| miore, of thenpiecedingeglaims,

i.n that. i.d .el t 3 id. |

stz i PRLFHWa s e st GuaueibRTErE elemengs G7)
AR Vol B R lcoffBl ﬁHﬁE‘té)%ré[‘sdn{gP)' to 'FRrfdrn® xiall hohv@meii§ and/or
panel according to one or re of the preceding

rotatioms. characterized in that said first stem (36) of

said nmal e el enent (32). associated with an upri ggé/, )
(5a, Bb) Thanpanel aecording ite %Wé}ipﬂ&iﬁi@? dhg prgFedingeglaims,

I tari | hapead 4 hj 42}, '
SRR EREEHT 1y el oPBRG I BN Rt sl BN RIGhey 32)
AsbepfteMow(th3in WipiBhi $58Uisbald e Iibsesteidpdr tarh appfopriately
panel csl), said third seat A_f2(23 havi ng such di nensions |
;a@vu?elz sbhplesentarlyr shapedetii sqatt(&ﬁewhﬁ@l@h@éca substantially
' t her ei d f . [-op Witk

ekl B aRL o835 LA SR POURE 430 SR i o
duppBreal fArdtpdré] @Rt sdid 2hird1éeat 42) haRehe aachrdifedsions as to
one or nore of the preceding clainms, 20 characterized
alhowh aaids freh stemalI)( 10 )beanesdrtedhwxially stheteinpanghperform a

(581t RS 450 Bl B g SOt escaping
from said third seat (42). |

16. The panel according to one or more of the preceding claims,
characterized in that second seats (11) are formed in said uprights (5a, 5b),
proximate to one of their lateral ends (10), affect axially the entire length of
said uprights (5a, 5b) and advantageously have an approximately T-shaped
transverse cross-section, so as to form a first access port (12) and two first
abutments (13) which affect said second seats (11) along their entire length,
said panel (1) comprising third means for limiting the mutual rotation of two
contiguous said uprights (5a, 5b), of two panels (1) arranged mutually side
by side, said third means being constituted by springs (44) which are
suitable to ensure that the various panels (1) that are mutually laterally
adjacent do not separate during an explosion, thus ensuring that the

continuity of the curtain wall is maintained also in a horizontal direction.
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said uprights (5a, 5b) and advant ageously have an
approxi mately T-shaped transverse cross-section, so
as to forma first access port (12) and two first
abutnents (13) which affect said second seats (11)
along their entire length, 25 said panel (1)
conprising third neans for limting the nutua
rotation of two contiguous said uprights (5a, 5b), of
two panels (1) arranged nutual?y side by side, said

are 120 EopEhal GHaRGURE PHAAITERS V3 1 Buh HARIArEI that said
sgpi?{gsé(ﬁQ%% éahbiitutéd tﬁzad |aminAthATE s é*&n!ti]}%dsgﬁ B&ldRHSo as to

uring anh expl osion, us ensuring that the
assurnienan tappodx intatekyuki-ahapadhiplan sonfiguratiorednavbhi theze is a
hori zontal direction, 19 /. The panel .according,t .
SePAndaPDTar Gy Fiahbase &#3houhore BRBEnSiang A sihhat it can
4 i : ' i i r :
éeoé%]% so&g‘ish%‘%l odLHg l}%é g’ﬁﬂ}g@p%(;@r?atgggfiy&ﬁ%éh agfeigﬁi%ﬁgnfacmg
seaty (1dyrafttmanmiutuathy atated expeights §5a,s6ond
approxi mately flat base (45), whose dinmensions are, .
such lkthakhe parelracgopdingcioohatnatleandidr/i shatasterigachimthat said

SrEo0d b od FTIR ShiLEs de) B RdngSETIriRg Hse" WilHR one of
Sa5¢ QeEHAG skatsc 181i)fﬁiiiéce%{tdt01§aidfd%@6ﬂﬁt§ﬂé 2e41i(17) bdtan upright

said second base é 5) of said springs (44) is = i
(&ry &hyedd chorba fixeddhewito hiynwapeo fofppropridtedy poavidesafiest pins

) adjacent. tq. said second.side wal.l, (17 f.a .
G0 bR 530she TofR i APntpriAefy RESVidet dbatpBlis fagmed in
AR SePsn@SRIwRNqY7Yled first pins  (46), which can be
fixed in appropriately provided eighth holes fornmed in

siai d s®Chine gaheﬂewmirtiir(glﬁc) ClallgLS Irhﬁﬂpléﬂj&ihamaridé%gntbat two
cl ai 1 an 8, racterized.in that, two econ
s&.ceggt(s@ra}s 4(7437?, pﬁgg} Laeotrudsn Gamy §%‘@or§§°98§e%@§%) (45), are
[ ' I u
SstarkaiB PR A0 Aobh Aol AR ALl dhd e oitected to
i d veaond basaiid s nby innehspoef an ixmlMécbpoﬁimi Whieh €scilitates their
their _elastic flexing i |} the direction of their
slastiallexing sathe dugctionof theis mun@bd pRPRAYe cl ains 1

20 30 PR R 4 ML kRS PRl ot e
length of said two second arms (47a, 47b) is shorter than the sum of the
distance formed by the space between two of said second mutually facing
seats (11) of two mutually mated uprights (5a, 5b).

21. The panel according to claims 1 and 20, characterized in that the
free ends of said two second arms (47a, 47b), which are arranged
approximately halfway along the depth of the respective second seat (11),
are folded toward the outside of said spring (44) and toward said second
base (45), forming respectively two inclined hooks (48a, 48b) which can be
arranged, during use, within said second seat (11) of an adjacent”u.pright
(5a). '

22. The panel according to claims 1, 16 and 21, characterized in that

said hooks (48a, 48b) can engage, during use, respectively said first
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20 di stance fornmed by the space between two of said
second nmutually facing seats (11) of two nutually

mat ed uprights (5a, 5b). 21. The panel according to
claims 1 and 20, characterized in that the free ends
of said two second arns (47a, 47b), which are arranged
approxi mately hal fway al ong the depth of the
respecti ve second seat (11), 25 are folded toward the
outside of said spring (44) afy toward said second

a?i‘@?ffﬁﬁsg%}:” Cfpgﬁea e SRR Se¥shd %‘@@sdgr'i‘:f is'be‘ashl%\‘zﬂ_lﬁ?%\lzennt their

can be arrange g use,
esaapk froootheraahtoyd jaidf fisb aadgssgeot (1D).i ght  (5a) .

22. The J‘ganel according to clains 1, 16 and 21, . .
char 23t efhe epanieh adeardingD te one ipsomere 48 tha ggceding claims,
ngage,. dyr.i n se, respectivel aigd first . 20 .
Fatatived inathat of ssphoc mrankc o fleing 3t 1§ e lpagsbearing

v Wi : i1 of d
B it PR A e SRS Wliort (50)
which of shiypedrppeatiinatelyaliks, a paballelepmradz eddiaxialgtto which
[t conprises ansg for fixj it to the, |l oad-bearin
e OB 565 TB  Seale 0, Saich "IN have an

I
By T XA S IR v PO Soptich, SRS, form a second
afties$ porh€32) ame ttwaosécond horggaddingbabutméntsh(53a, 53b), which
advant ageous|y have_an . approxi mately T-shape

aad Fouah senis G sonioh ot ontre lntae Siropdkopenings (54)

; . . d_ J- ' i s
R T g e T e e B A C
podte hede edreof laadgtdffecsBronshidpsoppas (59), dpprogriately
provided in axial alignment with said,second access X
previded sgconsh pinse(S psiBg ieseitalelettheredn andabeing fixable to said
ffect] ' t (50), appropriately provided
@é‘gﬁ%r%ﬁ@gﬁ%g insertabl e therein and being
fixab)g TRe el akesLtiRgabl AAirhs Nuahd 2, (Gibractbizéd in that at
The panel according to clains 1 and 23, characterized
least hae bracketeldt) carebbrassketat¢ds)idinglybeithseashi af eaid fourth

sl i di W th each of said,fourth seats (5 n

Sevant Shbotne yfitageoify ohpRabbl prprahiptialy fithaped plan
configuration so as to form a second head (57), which is substantially
shaped like a parallelepiped and can be associated slidingly with said fourth
seat (51), a ninth internally threaded hole (58) being formed approximately

axially with respect to said second heads (57).

25. The panel according to claims 1 and 24, characterized in that a
second stem (59) protrudes from said second head (57) approximately at
right angles, is substantially plate-like, and can be inserted within said first
seat (6) of one of said uprights (5a, 5b) through an appropriately provided

third opening formed therein proximate to said upper end (14) thereof.

26. The panel according to claims 1 and 25, characterized in that said
second stem (59) can be fixed to the respective said upright by means of
fifth screws (60), which can be associated with appropriately provided tenth

holes (61) formed in said first side walls (8) and can be fixed in



configuration so as to forma second head (57), which
is substantially shaped |ike a parallel epiped and can
be associated slidingly with said fourth 20 seat (51),
a ninth internally threaded hole (58) being forned
approximately axially with respect to said second
heads (57). 25. The panel according to clains 1 and
24, characterized in that a second stem (59)
protrudes from sai d second hedd (57) approxi mately at

. . g ol _ ‘
copEenBRRST fhrsided At hotes @ Egrt i QR BeBfd stem
(69),i glet axiabaposhion tafr salghbrackarp( Wy WatleryspdicoMbdedd support

third opening forned therein proximate to said_upper
(efd being adpestable. byevayiad apprepriatelyr piavided agljustment means
(ggﬂ 25, characterized in that said second stem (59)
be fixed to the respective said upright by means
of  fiqf 535 : i Qh; SR < WM :
> apprggf?gFgﬁé prgéggéggﬁgﬁgﬁnggqho e28(g§§é¢§?¥§§€h$hatmud
aslpiisinfeint sheaisdereveddssitaR)d bydixthrscbews i(683] the tRieaded stem of
conpl ementary thyeaded el eventh holes (62) formed in :
whith SeeBReRtds ofith L) ,comfgeas@marﬂp(oghxqaéﬁdomrgbi goles (58)
k - W t 0,:5ai [ [
GHRACELS A5Rgiatid AR Rk PuEChoeaiiRhly G apfulitn the
iMRapesition3df aﬁ)eEFOra@de%ﬁw €64 paekicli iRGuiable 8 abul apaithst the
26, characterized in that said adjustnent neans are
10 uppest ransvarseyedgexoh said efpurtle Peats K21} nneoxtied tn ewewent the

| ch erate Lth said ¢ mentarily threaded
mﬁwaﬁ%?g%ap%ﬁ sa%pew%ﬂga@%@%’é. ated axially with
said second heads (57) and with the interposition of
a perforated plate (64), which is suitable to abut
agai nst the 10 upper transverse edge of said fourth

seats (51) in order to prevent the downward escape of
sai d second heads (57).



