nvention relates to a seal ed shelter made of nodul es placed end to

nd comruni cating with one another in:accordance with the preanbl e of

_ 1. Such shetters are known, (e.g. BE-A-898,867), the nodul es of which

appea in the formof pipes connected end to end; the term pi pe has here

_ ih the clains a broad sense which enconpasses recti'linear or curved
condu ts, whatever their cross section. Each nodul e generally conprises an
out er! envelope in reinforced concrete, 4hd an envel ope in solid sheet netal

MhICh‘COVEFS the internal wall of the envelope in concrete up to the

V|C|n1ty of the extremties of this envelope in concrete; the envelope in

sheet metal may bg.goygreddintonnal !y widdian Hovelopeole GARGIEL e or of

cebefit, generally not rein orceq inner than the outer envel ope. To
ensure seal ipigced enfetsieedt epd qonemmamreswe@mm saothar ipmaEcrordanFeniti es,

metal’ rings whhcthegendii g sastiekaln SRURlRRES kifnt eyl Ng has her e,

..and in the clains, broad sense which applies even when their section is
not circul arBE'?h%%eeaﬁhg@%u“@d\‘}rer‘Fggf VEF%&PPB‘?F dReg HF™ Pb RiRBSextremity
of the sheetcoiRbodeseaneltopeashite téhieyipxhastherandhdaie thki ghlihy 4 apered on

thMpposMe side; thi pered shape appears either as a flare
narrow ng of°XPR% G wibﬁ?ceﬁ’mwsﬁggécffgﬁlﬁaaﬁ b crulrr‘lngag‘gl SRS eﬁia%ev?r ypes,
all ows them m:becmdesetcm@nt eEacmnmdnletd'merarw tappghsas entdught ness eit her

by means of g, 4aSkeln OB B! dndflecd, Mol B o SIDAA RIS 1d MDA O L

rings inten dinto one ano ave sectlons whi are
subst ant i al | yhicbreavens thiguinteftnali ok ot the amlepe Aingepncrpke BrFreERfON i S

eé(ed ei t heps s @, GRSHAT oRirelYe ! S Rilss \éhealapeeﬁ cBESrerb € thR! dfdiopde

ing of these connectlons between nodules is tight, not only with
respect to ghsebeet MREAlITaRRE ERESEed PRtemaldy With Fesprlepe Ff concrete

el ect r omagnes or\WeasRat, [denexany ﬁdiesmeeﬁ&cudmﬁuﬁfee far the basérst ant to
mechani cal stresses due, for

_ )S. é vene o the stehen tend
to break, whf®¥ P%%rdsT?oenFBEeSSST fs £ ?’fﬂ veef'ﬁ#c}ﬁ S a¥6i d, or
at | east, towa&uee:rebiﬁeéumahrmage.whm Saxt:endacllm aheek memlpanwl@nbar, by
the use Of r{:heq%é rrJ].xL{tl;qx dhere, and in the claims, a broad sense which applies

even when their section is not circular. These rings are rings welded,

on one side, to the- extremity of the sheet metal envelope which they

extend, and are slightly tapered on the opposite side; this tapered

shape appears either as a flare, or as a narrowing of the ring, which,

by associating two rings of these two types, allows them to be made to

enter one another and to ensure tightness either by means of a gasket,

or by welding. In other embodiments the parts of the rings intended

to be fitted into one another have sections which are substantially

constant, bﬁt of different diameters, and the connection is sealed

either by a gasket or by welding.

When the rings are welded, the sealing of these connections

between modules is tight, not only with respect to gases, ligquids and

dust, but also with respect to electromagnetic waves. However, these

connections are poorly resistant to mechanical stresses, due, for

example, to earth movements; they then tend to break, which leads to

loss of the seal. '

This invention aims to avoid, or at least, to reduce this

- >

disadvantage.
This is achieved, in particular, by the use of rings, annulated

and flexible, over an intermediate part of their length.




and flexible, over an internediate part of their |ength. -2- According
to the invention, a sealed shelter nmade of pipe- shaped nodul es, each
conprising at |east one strong, thick outer envel ope and one envel ope in
soldAl 'sheet netal, covering the inner wall of the outer envel ope up to the
vicinity of the extrenmties of this outer envel ope, the nodul es of the
shelter being connected end to end, thes3wo facing extrenities of the
nodul es each conprising, to this end, a netal ring which extends their
sheet netal envelope and is securely attached to it, the rings of the
facing extremties being securely attached to one another, is characterised
in that, whatever thgedosaidaeb nghenDelidheidXt §edbali bEShe e wHael 88 ipef the
t WOt i ngs corres%%ggi n ;o t he faci nﬁqﬁextreg}fties I n question has an
annul at ed and f P& I‘E’%b‘ P 50Tt CSPTSLRE RECTISE G- TFORT ofthitk uERGL h.
Thi s i nvention wivdlope anatdrer envedeps tinosblaadstrich e ta DA CaGsEhy SthieC Snir! |
. becone apparent_w.th_the help of the follow ng.description, and . of th
figures which ré e{‘tgft%’ei ‘?tege?ﬁvgs%%ﬁ "Rg° \-Ml? g’éﬁ?’@‘%&gftat%%ref‘f"é‘fm\‘ﬁ%%° f a
shel t er accor di Heist outdreenvplepei Ghe modfilepup€ the sheiberx bddédaichwtkcted \endf a
pa}*t/ of the sheid ehadCGRr Bid%adihg blefities! Ok HHE Ms??acht D&gxris'
correspondi ng el ements are desi gnated by tﬁe sane 1dentiticatl ns.uﬁ'gure 1
shows a | ongi t ull? iAts @&y i dipgraly réng yhich exbendsy thidsishest metFhjenvelane on i s

constructed by akpns Sdcuk¥ly GBEUEhes t& 18, tRBSLhYSIRuld 20 RighesAARYiRg an
outer diameter of, about four nmetres, joined end to end by a'ring-shaped

connecti ng devi RE9ISSRTPEL AERfNSEr tF PRR@DPHIS i BTasEeTise8sin throunds a
pary of the shehtistever tthat 86 ficinhenddnie dxets@eesd honddulest 2omHe Iwot hi s
part, which is §Il’1n%vm L n glgoen%tj_gé t%e&gi I iﬂlgf L’gtur e.2, shows QS_W t he av\@l | s of

S corre e fac remities in question has

annulated and flexible part over an intermediate portion of its
‘length.

This invention will be better understood and other .
characteristics will become apparent with the help of the following
description, and of the figures which relate to it, representing:

- figure 1, a partial view of a shelter according to the

invention, .

- figure 2, a more detailed view of a part of the shelter

according to figure 1.

In the figures, the corresponding elements are designated by
the same identifications. _

Figure 1 shows a longitudinal sectional view of a shelter
section 1. This section is constructed by means of two modules
2, 3 constructed from pipes having an outer diameter of about four
metres, joined end to end by a ring-shaped connecting device, J.

A rectangular frame in rectangular lines surrounds a part of the

shelter situated at the join between the modules 2 and 3; this part,
which is shown in greater detail in figqure 2, shows how the walls of
the modules are constructed, and how the connecting device J ensures
sealing inside the shelter.

Figure 1 also shows the floor, P, of the shelter 1 and a person
standing, H, acting as a reférence for assessment of the size of the

shelter.

Figure 2 is a view, magnified by about six times, of the part
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seal§’'ng inside the shelter. Figure 1 also shows the floor, P, of the [
.shelter 1 and a.person standing, H, acting as a reference for assessnent ' of
*the size of the shelter. Figure 2 is a view, nagnified by about six tines,
of~the part ° - 3 - of the diagramof figure 1, surrounded by the
rectangle F2. Figure 2 shows that, outside the zone of their joint, the

wal I's of the nodules 2 and 3 are constituted by three superinposed

envel opes 21, 22, 23 and 31, 32, 33; the outer envelope, 21, 31, is a thick
| ayer of concrete associated with a strong reinforcement A, A2; the

I nt er medi at e_envel ope_22 2. 1S, constitut by a _sqli al sheet and the
i-nner envel 8%:‘:,1‘9'2 ,a%ﬁi? qfsg}%lég ]b'f SEoTere d:gyl%’etﬁ%%a{ﬁ%ﬁwgébne bet ween t he,
mddul es the sheeFigmseal shows dphtic edtiideatietzate pENgeidi Biinnctthy t hi cker
than the sh ’ ' NG & heet net al ich it
extends: ri %ghzsgg%:gér?ﬁe%ue e%ozt %%s e%ggﬂ%t%§F£% L?%é‘%%en\?‘é?%rﬁgpﬁ y the

wel d Sl anderYeigre® demfactddniodl/ha2 cRdettheeoutier ofnvehepeanikel dpe 132 by t he

weld S2. Thg ¢i88 Ryer'¥ ebndretd dekBéliba CARM AR ridRErc&@RESILO fit,
at its extremt eogposme to the envel ope 32, into the extremty of the
t

rivg 20 oppBi t termediate SgRelors; 22y Wet dseushieted he $4ddrings at the
| evel of theeea! sBedtt ¥ndfthé hitinet NGvalbgep PZE, B8, 1 ddde &Nveh&fRe32. The ring
20, unlike the ring.30, is not rin f conyentjonal type;.in fact,
between its part Em\/ve eéf”tn% ¥HE g%té'gfgr%FaPé%e%ﬁhei%ebﬁﬁfa} dined by
fitting on wreplacedrbng BAaltieg: idigtlEtipmhickess than sheuhateceaal: f| exi bl e
| nt er medi at gn PALng 3/ JBeRor B GheSLiURAAA BEN, okibaBL(ICl1hP JERKE

a is

Space for these sinhusol arches the thickness o e envel ope
reduced by sernectedco the gheatymetal of YhecenveloprRe byf thenweld Slteénd i n front

of the Si'1U§Qﬁ§k3b SrinBeSed@8o the sheet metal of the envelope 32 by the weld

‘1 he‘mdul es are constructed, and how the connecting device J ensures

S2. The r}ng 30, which is a ring of conventional type, comes to
fit, at its extremity opposite to the envelope 32, into the extremity
of the ring 20 opposite to the envelope 22; a weld S éonﬁects the
two rings at the level of the extremity of the ring 30 opposite to
the envelope 32. '

The ring 20, unlike the ring 30, is not a ring of conventional
type; in fact, between its part welded to the sheet metal 22 and its
part joined by fitting on to the ring 30, the ring 20 comprises an
annulated and flexible intermediate part, formed of three sinusoidal
arches. In order to make space for these sinusoidal arches the

K,J thickness of the envelope 21 is reduced by about one third, over its
internal part, from a little in front of the sinusoidal arches as
far as its extremity fgcing the module 3, and the envelope 23 is

eiiminated a little in front of the sinusoidal arches. The space

between the ring 20 and the part of the envelope 22 of reduced
thickness is filled with a bitumen-based flexible material, 24, which
also covers the inner face of the ring 20, from the envelope 23 up to
and including the three sinusoidal arches; this material has two
functions: to contribute to the sealing.of the joint against gases,
fluids and du§t, and to provide the annulated part of the ring 20
with the capabilit? of being deform;d under the effect of external

stresses, so as to prevent it from breaking as would have been the

~case if it had been embedded in concrete. The spaces 4 and 5,




r as its extrenmity facing the nodule 3, and the envel ope 23 is elininated
little in front of the sinusoidal arches. The space between the ring 20
d the part of the envel ope 22 of reduced thickness is filled with a
+ymen- based flexible material, 24, which also covers the inner face of

e ring 20, fromthe envel ope 23 up to_gpd including the three sinusoidal
ches; 'this material has two functions: to contribute to the sealing of
ejoint against gases, fluids and dust, and to provide the annul ated part
the ring 20 with the capability of bei ng deformed under the effect of
ternal stresses, so a Prev it from breaki ng_as Li| d have been the
se if it had BB&HFEH0 ’o‘ﬁ&fl%ttégeﬁ*rﬁé eHAEESTP EAYSS, and after

i ni ng free taket esldf Stﬁasngeémgsdé}ear@ffz.n\ﬁhmﬂxﬁeﬁhﬁeﬁ:e, and after the

| d S has been mad areflLJedV\ntgf ThISI Vees%b
|fmited to the exanpl € descri |n partlch’éal’mth 0 eﬁng lus,
l.ating to thein parfigoian exe rtwmxtmes mat:m mchhleesnopfmm extotetnbtiend,

y each conpri t . velope
(1 guro 2} vy s ARz hEkben Ll 5 S, iplfbhen COErLs 1y bl
vgl ope 23, burtarRadiatemantiss Tos exhe a?uéeh@tnee@m 3} (Figmretd meyuUered in

der to ensuresgy Egédqut' Qbseintib€1y ithE - saklUfevel s £haGavBRpDEs 2gaend! ed by
y adequat e asse technl ques and, in particular, by crinping. Thus, the

nul at ed and f9%ERF é‘aﬁ% FEFANTARCEELS WL h RUR Fophe MseRi ¥ 89K &P al . or
y be ‘covered muwlgtoeét&isndﬁ tig efing Abiyud hend Wifgs Hagithe Wbddhbied |b§X| bl e
terial; inthis c free ace st be left arou thIS annul. at ed
part, since the™ é’oﬁ‘g g rﬁfgfmqi‘gtt%&ggq‘feﬁtﬁn oﬁ?apcﬁfgbcr BomdY: G518 %e, so
ag~t o provi de iThusitthet mnudapsbirhd (flepibliecparg: daf otk whtivoondedbgaki ng
urjder the acti stre HVdSedlomO h a
cqnpri se a nuni:)%a!"egl %&%ﬁéﬁg‘h to tﬁefrom? rogeonlg %‘eaﬁggge g@%}eggﬁ%%y be
otlher than si nu&i ggﬁerapeqﬂ3sw1th a flexlble material; in this case a free space

pB9ON

; must e left around this annulated part, since the concrete must not
i come into contact or come too close, so as to provide it with the
capability of being deformed without breaking undeé the action of
external stresses. Thus also, the annulated part may comprise a
number of arches different from three, and these arches may be other
than sinasoidal arches. _ .
This invention relates in particular to anti-nuclear, anti-

chemical and anti~bacteriological shelters for personnel and

equipment.




This inyvention relates in particular to anti-nuclear, anti- chem cal and
anti - bact eri ol ogi cal shelters for personnel and equi pnent . CLAI MS 1.
Seal’éd shel ter made of pi pe- shaped nodul es—(2;—3),—®ach" corrpri sing at | east
one Thi ck, strong outer envel ope (21, 31) solid sheet
metal (22, 32) covering the inner wall of tmmﬂ“ma'@ E up to the
vicinity of the extremties of this oufer elco hes shel t er nodul es

bei ng connected end to end, the two facing extremties of the nodul es each
conprising, to this end, a netal ring (20, 30) which extends their sheet
met-al envel ope and is securely attached to it, the rings of the facing
extreniti es bei ng securely attached g gge anot her, characterised in that,
what ever the two facing nodul e extr one (20) at | east of the two
rings corresponding to the facing extremtles in question has an annul at ed
and flexible part pve [ p _ t helter as
claimed in claim 1Pchz§i?%c%tde%e§é%;%a% E’eft B{é}é gﬂ??%gl at e cg] ﬁ)ém §e parts
are surroundewupyising utlepstenye| thpek., Str@igeputar ezsveébm rf@dl, i33) cdreld am 2
chagact eri sededo@ibbilin 11838RP nkle mduizq 86%5:%{8 tthgsmﬁgfmfai@d}gtﬁe ring

(20) having an annul-ated and flexible part he out'er envel ope (21)
relating to t%eﬁnﬂme@%ual%ﬁ%mewm%%@a LaveiFies cAngud PHEFts i nner
wal | to make &fR@tépd,0thd RAetdERULGiuEEs Beiing |cRihddtea pavat tdfentihanki B 4.
Shelter as cl |rred |n any .of th abo%‘g_ claiqg‘s characterised |n that the

e

annul at ed and afcl"ﬁ%%‘i sk S PP SRPTESIEr nH S %4 & hi ck

'IEQcar of a f|msatabl einga{20,i a0) WBigh extends their sheet metal envelope and is
securely attached to it, the rings of the facing extremities being

securely attached to one another, characterised in that, whatever the -
two facing module extremities, one (20) at least of the two rings
corresponding to the facing extremities in question has an annulated
and flexible part over an intermediate portion of its length.

2. Shelter as claimed in claim 1 characterised in that ‘the
annulated and flexible parts are surrounded by the outer envelope.

3. Shelter as claimed in claim 2 characterised in that, at
each of the module extremities comprising a ring (20) having an
annulated and flexible part, the outer envelope (21) relating to the
module in question comprises a cavity arranged in its inner wall to
make space for the annulated and flexible part of the ring.

(N 4, Shelter as claimed in any of the above claims, characterised

in that the annulated and flexible part is covered, at least

externally, by a thick layer of a flexible material (24).




