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COSTED DOURLE WEAVE FABRIC ANDUSES THEREOF FOR THE MANUFACTURE OF INTERCOMMURICATION
BELLOWS

Technical figdd
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The preasnt hvenlion rolalss © 8 oddile

onte of & pubfic ransport wehicle rain, subwway, tam, bus,

HOHE

o rovabla gl 93 ramps. Moss partivatary, the invanlion relales e sseof
ARDE wdave falvie holh laces of which sre cosled foovaradhwith an elastomarima
Hercommundoation ballows connscling dinking) e cgmpezz'tmaﬁis of @ public ransport valicle, Tha

& infercumsnanination: ballows for dwo compariments of 3 peblic traneport vehicle o & 3 ramovstle

avorgitaccess ramp, choraclorizad in hal ssid beliows oomptives 3 ety support coaled with ¥ olsslomeric owlsisl

aorerding to the Invention, sewell a3 B & nsthad for connaciing bwe cm;’spfmﬁ'zeﬁis of & public rensput velidls somprising the

' an itercommunioation Bellowy docording fo the nvention belween tvo cumparimenty of He velicle Siat ste

aiter The beenton aise relalen 1 @ public banepot vatiche comprising sompanimans connacied fnked! foguthey

Bvatiast ellaic ; ¢
nRication bellows acesrding i g avantion,

searvhracksia

rrshy o thedist of refarances given alter e exampies.

b compatinenty of 3 i are fyphealy

samactured wil fomenic wakwial in which aiif

rlzonial portions

suppoats conted with elastonugio materd
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wa o e market for e condaction of flercommunivation beffovey connacting
we i 1AL and the wavy hallows (Pl 18

~ e manudacture of ballows whare e sithess of the

Farticutarly, curvently, coald e supporty inleaded & the manufartive of bellows are snfaciured from o

sy, e whinde sl bawg cosden Wil s elastomis

material A schematic Hustration ot §

This consiruction makes #posaible 1 have d beam affect fe, Bie sesembling meany s subjact to bonding shadiardy b

Hibity the following drawback

]

and comeguently Mgh manuh “{Qi‘iﬁg cost.

e This imitation in adhesk

’.J

i afects th sgeing of the product with In particular & possible Selanhimant of the twg fabric

e maneizchs of infysimmene

v maleriale which pay beused

ansl ovarcoming e afwsmentones faulls and drawhacks of ggiéi}s‘ art i

& new Swopsar Slandards @y well oy e other standards by this. range of

anplication, whils maiusining e mangiattrlng costy o 3 reasunable foved ang Resping the advantages manhande

prapertias of sald batiows.
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Rescription of the Invention

The present heention sims st prodiding & testle supprd oualed wilh oy clastomsrly matena] mastig the

sfionad requirements while remaining sconominally vistle. Pariculatly, the prasent appl

aforem

an refates o @ dowdle
wagve fabric coated with an alsslomeric material
Another objest of the vention is fo provide an intercommunioglion befiows for smpartpunts of & public tanspan

veficls or for & romavalile slrrafiavcess ramp, cherarienized v that sald Dellows sumprd

y a Sedily suppart cosiad with an

sizstomeric waterialcompriging & double waavs by bedh facoe of which are coatedt with an slostomenic matensl. The pubiic

<z

transpon vehicle Is advarianenusly » band franspoy vehicly, particalaty rood o rel anspartvehicle, such 28 8 tral, frany, Hug
oF subway raln, The intercommunicstion bellows may sleo find applications i the removable access tamps gsed oy the
boarding of passengeraon jel fners.

ey

sy fabic coated with an siastomesin materisd

Another clject of the presant fnvention rad

fr e manidacking of ftercommanicaion bellows & compartinents of & pubiic ransport vebicle, or for a remgvaide alvoraft

SCCOBN IBND.
In the prosent documand, the exprossiony “coaled fextiie supporl” and “texiile support coated with an slastomenic
material are used infarchangeatdy.

The o “slastomasic material” reines toa mixtire of soe o seversl slasiomers and sdditfvas, the later ¢

for the vansiormationdshaging of the slasiemer or mikle of severs! dlasiomers, and & allaln the sesired featurss of the

siasiomeric maleral coaling the favlls support These additves may be for example silica, pissiicizers, fame retardani,

proteciing agentsandior crosa-inking agents,

The term “compariments” refers to compariments of presibly ¢ ok, during traveling

. Sre

impanied 2 presibly dffsrential movenent relating 1o e or man of the following vanables,

» the horizontal andfor verlicel Inclination with respect fo the ground
- e raveiiing divsction, angiigy
e draveling spesd
Thus, 2 fire! aspect of the fnvention s a iextle support coatad with s dastmadic materid, snd charastenized i that i

sompdises a double wiave falwic the two sides o which ars conted wilh & slastomert matenial.

Thie term “dosble weave fabric” refats 10 2 texiile suppurt composed of v distinet and supesposed fabrins &
inferwieen ""Qi‘mt“' intimatedy and érstermitteméy at ragudar spaces by waft oty of he e fabrics, with the hale of

v, Py example, o va of ane of the folwies may, according o 8 pradaiormined sequence, ke inked with £ v

of the other fabrie I onder to form one single and same fabeie. Thin copnsclion may b schipved scoording fo any type of

Y
b

oae of he fabrice participaie @ the inlrwaaving

N
W

,,-.,(
),(v

putien, typeally 1o formy lozangre, squarss, rentanyies o fubes. The v

an

are perfeclly socuwed. There afe no Spates

with the senend Tabric such dhat Do Tobrls senposing the double waake
fermore, the o fabres cannel move With respest 1e-gach

Brtwesn i two falirios csnposing the doulde wenve fabiie, B

other we are doaling Wit ote single and saine double woave fatn, The sumbier of juisction pdints determines the siifin
e double weave fabrie

Thir double weave fabrls of Hhe pressat nvention is o be dstinguishes fom the doubielayer fabric in which twa

distinet and supsrposed fabroy: ave inlaonittently connacted oy

e

har by & yarn connasling the b fabrios e, thal e b

fabtics sre nol fully attached ) By way of exampls of doubleswell falwic {or double-sifich fabricl, &
& ST HE2 (08 889 [ral ¥ angt DR 10 2008 DO1RUY {ORRO3H

e beneply foliio are connscled by elostiostings. In DEOR3, 2 space oxisls betwesn the twe fabrics constifuling e double-wall

ose described in documents BE

P 3 may e mentivned, i DR 862, the two fabvics composn

fanrie, Thus, b thicknasses of te e i DEBE s DE'SHS wa by a0 way alfachad, and he resulting double-wall Sabrie

does nol frave the reguired siiffeess propertise { Do effeot’) of e doutde wiavs fatelt of the provent inverition.
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The torm fabrio” s o baundersiond in Hie conventional sapss, La, 3 matetal o

ined Brough weaving.

Tre two sforersentionad fabrics making gr e doubde waavn fabyl may dantiond oy ¢
oy v

The can

rontuses of s type of double weave fabric are for airbags, f?éfemes‘,.

tion} ang furniture

fabric ddensestive sffact oy the double warnve Tabire construdion).

Garerally, scording 30 the related ar, the invarsy and night sides may be reversad with differsnt coiery iy ordiy to

obtadn a decoralive effec] Sumiture fabrin),

This double weave fabric b typloally achioved I one Sugls opsration on & lom,
With regard to the doubls weave fabrik, preferably, ibs lexie yarng will have the ollowing sharacienistics:
- High mwchanioy! propedtiss

o Senmalty of S o 110 ohTax (180 13824-4;

2

oo sdondating of break bigher than 109 (IS0 108341}, Preforably, the toxtile yams of e diubls
CEANEN \A

wanve febiic have an slongation ot bresh beblsen 10 dnd 50%, advantageously bedwaen 10 and 40%, mome prafer&m-‘szsiiy

between 10% and 3%, between 10 and 38%, and sven belween 10 and 20% {measursd scoording o the 180 138341

Advantagenusly, the textile yarns connacting this tup fabiries anenun-elastic yams.
For exampls, the doutde waavs fabie may comprise yamg ¢

. golvamide, such s polyamide varma S o 8

- polvester

- aramil, sueh as hinse avelizable o KERMEL underd
XB by DURONT DB

o same raming, the yarns avalabls under eang

MOURS son Boge svatlable under brand name CONEX® by TEUIN,
v praramid, such as Buose avaliable from DU PONT UE NEMOURS undey brand name KEVLARE or fum
TR under brand naves TWARDHE and TECHRORAR. Such polvmers, widch thus can e W the form of fhees, yams of

¥
S L5

Fmatier of many publications among which US patent 3,083 368 may be menfionsd

- polvamida-mide

> homapolymarns

frad poivaaryloniisle {

phenefis

- rolvhienzin

idneols (PR

tolyphamdens sullids (PR

D083

urnsthyiane (PTFE)

polysther sthey ketore (FEER)

polyketone [paiy{ bosotimethviena)]
polyphenyisglions

Qr & oomination heread,

Thus, i one embodiment, e doulde wiave falrie comprises polyamids, polysster, sramid or polyphenyisuifons yams
o s combination of these
Achvantage \miy the double weave fabriv comprives polysster yams.

in one smbodiment, the double weave fabiic vamy have @ masy pay u

260 dectex, for example of
(st 000 deditey, of YO0 o 1RG0 deuflny, of 800 1 1800 daciley, of B00 o 1480 decilay, of 1008 o 1200 decilax
Advartogeously, the yams fave 8 mass perunit mqiﬁ of 100 deciiay,
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i one envtbodiment, the doubls weave fabvic has o Tread count of $8 o 1IN0 vaws por sentimeter, L

vavnsiom i warp and B o 10 yamnsiom In well I a partioular smibodiment, the dauble weave fabric has & thesad count of 8.4/

YRS PEE L

in ong ambodiment, he number of gnction points of the double weave fabric is of 2o Z& pointg/fomd, for gxample of 2

3

36 18 polmsiom?, foraxapio of £ 8B poinis per o, Advaniageously, the numixer of lunttion points of the double wesve fabrie

o~

is of 4 pointaion?, prefersbly § pointyiom® Examples of funclion polntx are represwntid it figd.

svber of ncion points will be chossn soooniing to e considevad wae, and in paricutar o the deaved siffnesy

fy she considered apglication. The higher the number of function pains, the siffar the coated double wasve fabdie of the prasent

fw own

inventinis: The ctifnesy may by dele
EN T35 standand.

fvan smbodimast, $he double weave fabirie comprisey polyeshiy yans Baving 8 mass pyr dniiength of 1100 deciex

armined for example by e fat oo™ method, o8 by the tleogh defleciad ung

7

waight” msthod, sovsgdng o e N

thraad aount of 8879 yarne per conimater, atvd & aumber of netion polnis of & pointsdend?,

In an ambodiment, e slastomaric malovial Mgy comprise any slashmey avsiably on e market, parficulady thsse

having wvosiient mechanics! and ageing properiies, adagind b the sforementionnd i‘::c;seafz staraiands pertainio

infaroomminization bellwws. To this end, the skilled person can wefer b the work "Synihése, proprifids of teehnolgios des
slantomdtes” caiod ut by the Rubiber Formation instiite, (FQCA, Tosiilul de Formation du Caoutehous in Frenelly and sdited

rouge frangals detudas ot dap

by e French-group Tor the study and app
i Qotobsr 1884 el 1l

For sxamply, e sloatomanie matenal may be

‘E\ast amiers for Qunerat Use, sucias elfwlons-propvisvecdions tomolimer {EFDMY

Y
b}

3} Blnstomers &y 3,’&8{2?.?75‘«( Lage, sush as polyehicroprane (OR), r;e‘w;r* s ol hydrogonated aopdic nidle and

st aonyiate o slhar sondalay (AOM, ABMY, polpuratianes (AU LY

& A

Butadione (HNBRY, copdlym
3 Bl

’,./,{.
&
Z
@
P74
n
<
3
7
3
£
£
llj

ush g poivchiorosthvlens (OM} ohimosulphonated polyelbylens {D8M, &

at ol *3&*M§“uf‘ sashensy (EVC), # furscarbon slzstomes (FRMY

4

Advariageously, the elastomens malenial may compns

shictneulphonatid pofyethylane (M) oy an elastomen

in ong embudiment, the dlastomaric tatarisl ey comping he-chlorasuiphonated polyethylene a8 an

8
the doulle weave iy comprises palvasier yamrs of mase per ol lengivol V100 deall, bag o road count of 8878 vams per

2

< has a nembar of junction pointe of B po

3‘3}\ slastomer may be fasaror branched, and fs praferably heat curabie.

Thy slastomanie materfal may contaln Sers; Such o9 for exampde sliog, placlicizers, feme retardents (hydrated

alming), prodecing aganis, andlor ossdinking agente. Thess additves s fo alisin e deshed propeding of e slastomeris

e of slastomers et have been usad,

‘material, and o allow for e bansiurmalio

."sé‘xa;}i o of the chastomer or of e

S

N

800 and 4400 gin, for sxangple belwaen T and '*i‘}t-’é g!sri?, for sxapie "C gimd, i tnderstond that the tolal waight of

g
B DG LR SIS T e (PR S
Typically, e ol weight ot he conles

e conted budie suppart may By aduptad o the onder, Le,, according ¥ e nes

il suppott may be adapled fo any requined value batwean 1000 and 3000 gi?,

oithe §

¢ ol the nvendion, e isne

Acording by apard gintioltimen o of e doshiywaays fabiio s Sighes than
g Hg

of aqu o 50 oNTey (180 1383411 andt it elongation at break highey than or aquat o 10% (50 13834-1). Prefaralily, the Rer

<

advantagetusly belwaen 10 and 40%, mars

of tha double weave fabric has an elongation at break bebwesn 10 ang 50

Y &N

reforentialy betwesr 10 and 30%. batwenn 10 and 28%. and sver 10 snd 20% {measwed sccording o B0 13834

e

standssdy,
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When fecozied texdia supports ancording lo the iy

zntion sie used fv intercommunication baliaws &y comparbinty
i TR BN 48548, whish spe
protective messures ayaingt fres in ralboad vehicles, snd in pardicaler fre safely raguirenients for the design of reitosd vehicles.

@
of rafroad vehicle id notelly mest the Buropesn Standerd proles dy provides for

With ragard ko fhis s 8, the hammuonization of Eurmpean staadands hias lsad o & homogenization basedion the highest

direments, parficuady on e orfteris gertaining fo fing, the ebscuration of smoke and the toxbiity of amission gases, e
macharical wnd aguing refuirements ramaining unchangad.

To this, are added new snyironmasial sonstaisis,

Thua, according do the new standards, e combustion of the maledal constituling public tansport vebinies f8.g. B

inferommmyrication bellowst must e cavded out §) with & minlmurm Same, (5 with o reduced obsouralion of smoke andd () by

g the miniam of toxie prods.

Thie costed toxlils suppony atording b e invastion may alse mast obher standards than Hose wloremisniioney,

partinlany those in free oulside Burope, dependiog on the relslad sounty and of the use of He indercommunioation beliows

iy
*3 o2

{vpe of public bassport vehind

:, OF removatie sroraf-acosss gl

Consaguanily, scoording & e requialions i force, the sompasition of the textile suppurts conted with &0 slastomedio

925

e it

materist cons tercomminioation beliows may Risomisst the foliowing these maih constrzinty,

- meshankal constraints g enslle slrenglh, toar strangth and rapeated banding

strangth,

w3

~ ageing constrainty: the bellowy bave & fong Hespan fhigher Yian 10 years) and must Hus be parficulaty

resistant toudiinatic fUV, arone, et oud, vy, ) dnd chamiesd tacids, solvasty, graaaas, off

i amois with miniva

- fre consbails in e ovent of iire, the bellows must rasis the frs and smit m
Hsxicily.
Thus, whan £s requirsd, or when e requlations in foros regquire B, the double weave falbvis may be mads of heat and

combustion resistent textile malerials.

For sxample, the slavomer: sabwist coaling the double weave fabrde may bave an exellent sgelng with regard o
bad venather and 8 ow ombustibdity. The elastemesie material :s-zay asn have a rsduced oheowration of smoke. 8 parioular

N

2

gmbodimaal, he slostomesr or B midus

toontalr sy halugans or wil

sontain very fow. For example, the slasiome

whe material may eorpriss baat curably slificoss g% an elzstomer,

Whan it i desired {for sxample whan the regulations in Torce raquire ), e texdils yams may also have combustion

l‘

stresglly, R example, the product dous not cateh fire exally or dosd nol oateh fro &t ot iy 30 senbodiment, the textile vams of

fhe Soutde waten fabeie may aleo bassuch St el combustion gases an not or hardly toxdn and without gignificant emake.

i an senbodimand, Textle vatns of e donlis weave falvic witt Aleo have an enniomicslly

o 3

Figd g»es the range o values of the slwemsntioned properties for ostd

e price.

ey available on e purket The

searder may weler to order fu select the type of fller for & particulr use with e reqiived mechanical performances,

oonbustion "aragih and price. s workh noting hal glass, of fow costis not comventent s< ity lack of elongation st bresk (330
%3 makes # broakabls with the repeated bending.
Wilrens it is des

exhibit onaoor several of the foliowing properios {advantageoush

o, o when the reguintions i iorce reduire ) the oualid sedily support aceording 1 the fnvention may

u

e four

i

{i fire resistance

}5‘»«}

suaxdinedion
i} does not support sombustion

{iv) is ol fuiigant
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Thus, sccording o an embadiment of e Invention, the sizslomaric malerisl covaring the coated lavlile suppo may

'

VSR

fsoled Fom He group samprisin ves which improve. sdbasiveness, durabiily andior fire

et of the vention, he Soaled foxtile stppord Bomyprings & GUaRBYy i waight of foxid

According o -an efbod

aar

praducts ioss than 8% with respent fu the ol walght of sald conled fodfis suppott, 88

)

foddn products: are seieciad from fhe

group ssmprisiug phifalates, heavy me h&xgvro, of 2 middure of these. Aconding to & parficulsr embodimant, e soated

230

fotie suppe cozrxprsises & sy I weight of suid fedo prodiedts love than 7%, €%, 5%, 4%, 3%, %, 1% with reepact o the

fotad watght of said contad taxdle support,

Avsording b v smbodient of s vantion, Sie coated tactile suppon areording to tha vention isaol fumigast. The

sing Ha combuston, tor axamis o

by i nat fumigant” refers o emitiing nons or ww any sneke d
o sey 80% Inge soiey, or aven TO% ke amioks, of even TH% ings smoks, o svan B0% loss aviaka, or even BEY less amoks,

o aven 0% lass smoke, of sven B5% lass stoke, with ranpadt & the sompasiie products of e prcr art {for examiple hosg

Avconding to 8 parficular embodinunt of the invention, the conted tdile suppon acowding fo the inventicn doss notfor

-~
ted>

by} erdin) Tado ganes duding ite comblintion. Far exampde the coated taxtile support sowts Bistwien 5% and 5% dess toxis

aEees i volume with respest {o the co goate wadunts of thapdor art, e volume belbg rencuned in identing

Py

tampenature ang

way of sxample, tode gases e sedocted oy the group compuising hydrooyanic aold 8

e

sasor 2 mixiore of hese,

Concsming e manufachie of he oosted texile suppad ancording o e invention, the depnsit ¢f

material on ihe texte supporimay be schipved sither Ly soating o by calendering, or by fal dis exrosion,

Depsn rzg of fhe-éesis'ed.weighi of e cosfed tandile suppart, soverad laysrs of slastomevic walivial may be deposited.

The mode of deposit by coaling makes 1 possible to oblain a ralalively low weight of slastomeric malevial {belwagn

15% anad B0-gind perlayir) with graat unif

%

3

Tha mode of depoell by celendering makes 1 possitde o obital muars Impodant weights ranging fram 100 to 1000 gim

The mode of deposit by lat die extruslon makes § possitle o oblan waights ranging from 150 to 185¢

singis tayer.

Thus, i ¢ pwlicsler ambodiment of the tav the costed lexlile support may be furadd by coaling,

2

arly, the conted textie suppart assarding to the imention may b manufachired

cadenddering or by fatdie wxvusion, Move part
by eadendering of an slastomerle rasterial and & double weave Tl thiad has besn adherized baforehnd ornot on hell sides
with glug,

1 of adnesws

Acoording o a parfioular sbodiment, the double weave Tabrle may have reeaived, baforshang, 3 dagos

a gond adhasionof tha doubla weave fabric and he olashwrio materiad,

o

The adhesive nante may contaln as constituent, for exampde Glus in e forn of & paste. The adhssive paste may be

«

reparad ancoting o good enginesdng practics. Particulatly, It may be solvent-based w waterbaged {sfey), { may be @
¥ 3 S
funnfion of S type of lastomar(s) veed, of e fatrle o meke sdbere, of the cvaporation systam ueed, as well a3 athey

sonsiderations parisiaing fo the environmant.

& particulsr embodiment, Bie adhasive paste ' soraad on both sirdes of the double weavs fabric. Within the sweps of

this smbid > arihenization oy Be achivved by coating {dicior Bladss, cylinders o plastic curves) or by impragnaton

an by soating, the adhesive paste may be 1he same or diffsrenton

{tip and ponsitly hydroedrantion), In heeosse of an adhsdz

gash side of the doudle weave fabtle B o pardinder smbodiment, spacifically when the adherizaton o achieved by

impregnation, e adneaive pasle fsthe sameon sanh aids of Be double waave lalvie,



Tha thivkness of the acheshve padls may be the same or diffarent on sach side of the double weave fabric. ina

far ambodiment, the thickness of the adhasive paste i substantially the same on aach side of tha doubls weavs fabeie

For axamply, e adbesive pasle ivooster pregnsted with o Yrckngss of 15 to B0 gimd.

Advantageously, tie adhesive paste is submitted 1o o drying cpsration in onder to romove the solvents or the waler,
snd dry theathesive pasiabafors the depost of B elastomeric matasial
in cerlaln pariculsr embodimants, the drying ampératare ranges beotween 80 and 170°C, acomrding o e sobents

uged. The drying thaes arefunclion of e len

of the drying fwel used. Usually, this Sime ranges betwsan 1 and 2 ndnutes.

n cerialn partioular embodiments, thedopestt of the slastomenic maludal on e double weave febile s adherizad

sarned oul by calendenng.

Advantagsously, once e double weave fabrie cosied with olasiomeric nualena),

aEingiernssdinking.

o

Orie ubiedt of the present hwention reiztes %o the use of & costed oty support acoonding & the invadiion

Ackirng infercommutication: balks

<o
oo
=
5
.ss
£

ws for public ransgort vehint compartmants, or for a removable altoraf-antess tamp.

More ,,afik*‘ farly, the comtad foxtle Suppait of the vention come il pldy i the manufacire of biscommiunication ballows

dngh g comparbments of @ publio fand Saneport valicle, parficulay rad of raitoard. For sxample, the vosted

ig (&
fextite support of the tovenbion s used for Be manufacture of ntercommunioation beliows connecting (b

ing) fwo vonpariments
ofa baln, subway, ramway andior tus.

Oneobiectof e prosent vention slse nelales 1o 8 double weavs febrbs for manulacluring ntiroorununication baflows

ot ballows oy 8 senowahle aligrait

sonnscting (oking) twe compariments of 2 public tanspert vehicls, or inlrrsprmnt

Ancter offect of the present invention relates to intersmmmurication Sellows of compartments R 8 puldic fransport

vehicle of for & removable dreraf-acvess ramp, said hellows comprising & cosled textis support atcording L e hwantion,

rommuricatinn beliows sonneots finks) by companimanity of & public fand ansport vehigls,

i}

cmnavication Seflows connaat Hink) bug comp:

\

i, For exampde the e neis of 2 inaln, subway,

Avcording o one embodiment, # s provided s infercommunicalion befows for compariments of @ publ

¥

vehisle or for & removable alroraft-ascess remp, charactsrived in that said bellows is formad from 2 textils support coates with

wising & double weave falvic both faces of whith sre comed with av eldsiomeic mistorial, saild coated

o acsording fo the NF BN 17

toxtite support having a stifass of 88 to ¢ pun in the longlludinal ang franeversal dive

standard

The methoss for manufanturing bellows om roated texils suppors ars wel known,

For exaroply, § Hle aoated oty suppat s cuved, the bellovey may b prapaved by siiiching with deposit of glus ora
grotective product wiaking § possible i profect the stitch: yarn andd sual the pige seams {hades formsd by the stiching seefie).
Tha glus of e proteciive product gy also meke it possible to walerpraof tha bolows.

i the costed lextile sugpitis nof cured, the bellows can b preparad by caposiling the costed textie support i 3 mold
of the degired shape. Thew, an open curs &l & Dot cure ave camied oull The ckiffed persen may adapt thase pathods 1o the
maniaciure of intervommunioalion beflows accarding fo e presend invention,

Anuthsr -::t-,%eﬁt of the prosent vention relales fo & mathod of connenting

gkingt twe compartments of a public

g o ¥ sndinn o the

& stan of altching the snds of &y infercoumusication Dalics ave

4
o

comipartments of said public kanspart velicle. An end of the beliows s altached toa Font sile ot a

frel companimant The other end of the beflows i aliached v the Sond aide of dhe sacond comprytment facing e i

sempsarimant. Thee ends of the intercommunication beliows may b altached o the two compartiments by meams of fames



et

having the shaps of the ont sidex of the comparimanis fo be connecied or finked together. The interoommunivation baliows

&

ihus swrounds Bie passags openings previded betwsen the comparbnsats, thus aliowing for the cirudstion of passengers from

ane sompatimant io e next without being axposed o the exiomal envirdament,

Yhen the conneation {inking) belwasn e vehivls compssimanis comprises # rotaling fay for fcsrm%ng an sricuiation

of the twe compariments (sllowing for sharp lums), e intercommunication baffows of the sltaghing means may dlso be provided

on the rolaling fray.

These are most conventional sttavhing teshnigues which the siiied parsun will Snow how 1o selont B aoconding o the

typs of vehinby and e shape of the wraparimuats fo oumect k).

Another olfect of the precent nvention relales o & puldic fansport vanicle comprising comparbnants conpeated
{Hirkad) lo sach other by itercommanioalion bellows socnnding Ko the bweadion. Infercommunioation bellows & land vehivies
{parliculerty road o rafioad), as well ay fhelr sefiing uwp I these vehicles B ansure the tercommunicatin fw e
inferciroulation) Letweer W0 sucssssive compartments of the vehicly, ars wall kohawn, B s g of tha most classic lachniguis

kv 10 the shilled person, whe wilt know how to adup! thase methods on instaling an infiroommmanization bellows acourding to

e nvention in the tergeted puiic iraneport vehishes.

i sach of fhs eivibodinenty dexcribad in resent doctnient, the publicfransdost vebitie may be foreximple sdand

.

wanspot vehicle {partisulatly road or rallroad), For sxample, It oan be & traln, & subway train,

..\!én g

in santy of the ambadimente desoribad i the present ducument, tha i

wavy batiows.

Thus, the lextie supper coaled with an slaglomede malarial acearding & the present invention hag the required
siiffonns fo gllow for e manufaciye of infercommunination: ballows for pubiic bansport validles (pariicularly fraing). This
siiffoess s ansurad by e strusturg ltsel of the doubls weave fabrie

n the othay hand, the muchanioal connention of thetw taxtile fayers of doultle weave fabric i highly inwreased free

Exemm 1 Thie Toalums makes 1 possibls by coneldegably reducs the detachment saussd by the vepeated beading. By way of

Mc.

v adhesion meastras By pasl according o Sf:- 31 dandard for tha clansie oaaie& taxtitersunporis (e, o fateity

e

wxampls

guad together, fie whole cosled with an slastomeriy mateial) e of 10 15 dolUS an I conbrast, the double weave fabric

costed with an elzstomernic material accorging ko Bie prasent fnvention hes 3 pasl adhasion higher Hhan o equal fo 20 dalit e

darly for those sarded out from doubls weave fabric of 4 pob \s.i‘ctmi.}, ar sven highet than or squl to 30 daNig om

sarly for wage cartied out Fom dudle weave fabrke of B pointelm®), o sven difficull to delerming (which terds o

that the doutle wesve falvic costed with slastwmstic mstend according 1o thi prasent ivention i

detamingly, of sven nondolimibatssle). The doy s Wil o e materal sooarding ©

thiss offers a delzmination strength w b thas the clsseivally coated texdile Stipports of the prior &t

Furtharnar, the tear strength of the double weave fubd coster with elastomerts msterial is weo ighly incressed {see

E;‘xan‘:‘;‘.\ie 1% Thug, e double weave fabric conted with slastomeris materisl acomding o the preseat vention has & feer

,..

G daN versus 1w 30

EEN

strength well Higher tian the shssically coaiad fodifs stppary ot e prior st Righer fan o s o 8

i

daN, reepictively (IS0 45741 standand, method B (learing of bousers in one gingle surapell.

Moveovés, the doubhy weave abre costed with slastomario tateral srotnding B he nvention otally sliminatss s

reomirse o ghue or slastomer-based conling of e cosled talle supporis of Hhe prior arb (Fig. 3, which alms fo anstre e

adhsion batwesn the twe aded for manufaciising beliows. Here, no glue or elastomenbased

coating s nevessary. The a}*m of e e tostile febring iv onsawad By the shuctrs deell of e double womve fabsic,
Conssouently therg are thege nolaworhy advantages

there is no possibis detachment as His double waave faliit is affachad and Dehaves &8 ohe and the aame

fabsic, The drawback of e detachment caused by Be repasied bendding i thus sliminated.



g2a

- th v

at of tha final couted telile suppot i thos fessenad {he glusfinking costing is removed) withott

sevey affecting e mashanical and

ness propariies of the snd product

. on e aonbrary, e quantly of gl sr-baved costing used in the onnventional twaply maleriale

{fig. 21 sy be ramoved i favor of s eguivalent guaniity of slask

pe

e nralsdal costing both sides of e double weave fabric,

Thus, with eyl waight, the costed textile support accaniing to-the invention fs sndowed with belter agelng

ot He mekel (o cosling of clastomens materiy wille mag

YPSQ\ ot o the mdtedisly curendly availiabis
waighil,
more, the nanmifaciuriy

Further provess of the voated Sexdile suppadacoovding By the e

ne nore deposil of clus bebwaen tha b Tabaiey, This doposity raquires § panasges Hrough the mashking {m faties

s par fatwicl, wheveas wilh 2 double wesve Iabin, s retived B 1 passage {one impregnation

Tha present invenlion is thus remarkabis in so fr as it consdiiies 8 vighle allaraative

ndnd oy His manuischas ofd

BES

supports cuventy on the marksd,

for the maniisclure of detcomimuniontioh beliows donbeoing finking) the compar

mechanion! progerties iy s typd of apgication e, silhess {heam effecty, snd s

trenathy, whits kesging s angianiuilng vosh 8 rossunabisisve

et (80, Fench and Eurapamn

s of B protocls g

A

ey prasent dntument B nospoiaind & & i e ;srs:‘se ot docimant it Heentiely. The e;:mt“ss\is areon sole o the
putic on e APNOR wat

Ol features and advastages of the prasent invention

{hifoeww houliqus ahionom

s e . 3 3 N
hecome sppwrEnt upon reading the examples below,

=

Hushaled by the accompanying drawings.

Brief descriptisn of the drawings

~ Fapt rapresonts two fypes of interoonwsunication beliows parvently on e warket 8

“wavy " ballows.

ba

Fig direprasents @ whematie view of the structirs of & coaled two-ply lovdfls suppartof the

for manoaciusng baliows,

F_ig.-; represants & fabie fisting certeln properties of the terlle Bbars avallabie on e makel, pir

nechanics & ¢ ropertien,

S

Fig‘e:« representy axanples of he jncton pinis of double weave fabvics. The Boht grey squares raphasent

P e e
save fabiio v connacied i their waltfwarp yam

e fonationy winrn e bvo falrion g
Fig S represents the diagram of & device Ko determining he stfhses of hewoated texiile suppors acooiding
the fal leop nndbug.
- FigBreprestinis the dlagram ol & device o delerml
gwit waight' nisthod.

o the lenglh deflectud ander 8s

- Fig.7 reprovente 2 diagram of conlad textile suppant

o double weave 8

Figy 78 coaled singleply fabide, Fig

EXAMPLES
Examply 1 Proparation of a donblo weovs fabvic costad with an alaxtomesic matordal by talendsring

) Double waavs fabh

<%




he double waave fabric i comprsed of 2 fabrics made yp of high tenacily polyestar vama having & masy por und

fangth of 1100 decitex and & thrasd countof 8.6/8 varns pey centimaler fle., 8.8 vams per centimeter in the warp diveciion,
yars pay candimsiae in e wall divection),

The nk batwesen the hwo layers of falvic ia snawed by junclion poinds spaced apart By § mminwar and inwelt ie, §

ey 3t ey b obtahwed from

X
i
b

ial i o chivrowuiphensted polyethylens-dased {USM) based @

e

Hypalon®”, Tusoh {Japsn) "Toss CSME ot dining {C
g &

&

Bupont Performance Blastoméne (USKY
o) Goating

The slastomets satesal s amy

sad ot e double weave Tatiis By calendering scconding to the folfowing methed:

W

Befora the degosit of the glasiomsric material, 80 o 70 gim? of adbesive pasie is deposited on bath sidex of the double

waave falrio. This pasie is deposited uaing the %mpregmﬁm testmigue. This paste fva somposition having & dry matier of 30%.

& drying operatin I then caried oul to dry this adhesive paste and romove the anlventy foluene and metind el
katons {MECY), of 3 tenperatura higher than 186°C.
The deposit of alastmarde material on e adbenzad doubly weave fabie i carred outby cofendering on each of e
By sicheg of ther tostile fons lays por giday.

RA S TR .
¥ Csing

$

Afisr depesil of the dlastomerds materdal, & thermal frealment s o

ariinuously on & maching snd under pressure. The femperatie ranges belwes
The tolg weightof the daulie waave Talvie soated with the s oblained elastomenic niaterial is ¢f 1200ghnY
The thrae impantant charachuristios of this roated tabric are the fo

ination of the siffhess acouding i

Siiffnass! daten iy the loagitudingl and
trassvarsal diraction in the warp andwail direstion {metiod calfed “flat wp
- ar strangths Srouser fear acodrding to 180 4874+, standand mathod B 4010 A0 dal.
. Relamination stength befween the 2 laysrs of fabrin peehadhesion soonrding o 180 2441 dandard:
20 00 dagNBom.
Example £ Proparation of ¢ deubly wasve fabrie costed with an slastomeric material by st die axtrusion
The oparating proosss s e sameas Hal of Be odiondening meliod of sxample 1 fa., with prior ashesion). The
calerderissreplaced by @ 82t dis extruder. The degoslt may go from 108 to 15808 ¢/m® but s one single speration imanolsyen).
Example 3 Mothods for determining the stiiffnass of o double weave fabnlc coalad with an lasiomaris mates
scoonding fo the presant invention.
The stiffoseg {or on the conbary the supplensest of & soalad double wenve fabwio atonrding to s fventon miay be
delermined according o the Buropgan and French NF BN 1738 standaed.

Two methods sre avaliable scoording to e shoresald standwrd

The principle s as ollows: Be loap s shaped o0 & recfangular sidool e coated taxtile support, placed on a hosizoninl

rdane, by suparprsing the two ends whith are thew conpented fogether undey 2 sleat bar. The b

: fsop i minasured,

pord
5
W

supplonsss. s oharacierized by the holght of the loop: e smaller e helght of e loop, the greater e suppleness,

inversdy, the granter the height of e fong, the graster the siffases,

sowing pasts {aee

Tha test apearabs s rpically composed ¢



2 flat rentangular plank provided with, nes one of iis ends, with a-shouldsr wharsof the side is parpendic
fo the axds of Hhe plank (e dimensiony indicalad e Byl are given by wayof examply; they may be increased fo sllow for the

attaching of severdd s{zﬂ:mws o the same

sioel bar of sround 200 mm i length and of square saction of arpund 20 man o the sie.

B

As a gane ra lemperaiurs of the speaimans {lested samplag) nighly nfluences e supplanass valie, Thus, it

is nevesssry io condition the lntter during af least 24 howrs in ons of the nomma! almoscheres of BN ISC 2231 snd o camy ot
Hhe feals in e same gimosphws. v order i prem‘ﬁ sany defarmation of the specimens, the vongditioning mustbranhisved on g

Borfzonty surfans, the shiewhich mustfors the outsids of the ivop balng tusned wwards,

he specimian has the shape of & eclangis of 800 mm +4 § mm in Jength and of $80min & daw
Thires wul Gul Spesiniens i e iongituding direction and hires 0T O spetimens i the rasversal diiction of the

costad tactie uppon a5 used fo Jesl

g B8 fypioally laken from e seaiul with of e redler actorting 16 180 22881 sandard.

Thirgs

The surlace of e plank s povedersd uniformily with 2ine stearale o 18I0 powder. By holding e sads of the spedimen

batwaen s’y fagars, B laffer b plased on Bie plaok sech o one of il sides vast on the plack and Hhal ond bad s prossad

against the shoulder (e chole of the side 1o use deperds an the destinalion of the product. The fest may glve be caried owl
apain sfter baving tipped the spacimen on the opprsite side).
The athey cnd is conpacted to the s sunl ax fo form a loog, by abw preasing § sgainst the shouider

ar s pdaced feponion on the two supsrpossd ands. The wpeckven s maintaivey |

Sr anch spechnen, fs mussured, sshy the graduatnd iy, B naximurn heighis with ragpact fo e plank from the
fwo sdgas of B lonp {three spacimans cut outin te longituding! direction and thrge i e ransersal tirention). Thus, B arg
o vaions pay spechney, and twadve valuey inall
The supplaness i given by the sithmetic mean of he wx valoss obizied in the longlludisal divectipn and e ik
vaiues chiginad in the fransverss dirsclinn,

Metiod of the lenuth deflaciad under its owe welgd It

a5 follows: a e > of cosled taxdile sup Wt i plased on & hovizontal platiorm. When the

The grinciple

pe

stiip ie nuwved on the plalionn, the snd beves the plaffomn, Hen bends wnder #s own weight. Whan S gl santly

advaneed, Beend touthes ax incined plans, The banding langth s the kength of the spenmen batwean the sdoe of e plativen

and e point U of the rder. This langih s given by ditac reading «f the raler f thare was po sliding.

Thi et apparalus s fyploally comprsed of the following parts {ses Fig &)
ges fypé P § partg { ;

- & hovzenial phatiomy Pialadon By wper stifane s eagy slising of the sgenimen

. a siff gfaduated ruler 8 {3 malal place of aroting 35 it wichs 18 sliitabll. The lowey sidi of e niler B is
coversd with & atenal that has 5 high flotion coefivient (b paper for exampis) such ax when the rulsr S ade to

adance, § deags forward the specimen plared between e rler ahd e o
. vinslined plane forming an angls of 41730 4 30 under the hotizontal {the measure rangs depends on the
size of the davicel.
As for the flal foop methed, s wmpsraiis of the spedimens highly inflgences the suppheness valus, Thus, itls
nf:ecess:ary to condition thess during allzast 24 howrs o one of e nonns! afrosphers of e BN SO 231 and b cany cut e

v

fosde i the saine Smospherd, dn oder o Grvent any deformation of the sprcinisns, Me conditioning st be sohieved on &

ol sifson, el which should e upwardan the Nexomebsr being lumed upwards,



§a%7

Th spacimen has e shape of @ Qe,*“zgs of 38 mem o 1 oy wide and & Tongth sush that it sllows for e

s aut ot in the wansversal

The sampiing s byploally taker fom he usehul widhh of breroller aoprding 10 150 20861 standard
The fexomeler & mced an . level {able. The specimen lsphiced Drbwenn e plationn ¥ and the rully 8 such tat the
e L, e € of the gradusted riler, and e end of the spacimin colnide. The ruler 13 pushad a0 that the endof the spedimen
advances oviy the inchnved glans, bends under e Toros of ite owsy weighf and comes fo toush the indined plane. The fest lashs
around T senonds,

o andthe

fongth is glven by dinectly read ¥ no siiding has cccwred.

SHrg e Nde in condagd with i plat
a1 thiy hagityding dhaction then 3 the Tansversyd daclion shoeash
side.

For each maasurement, there are Hive spachnans. The rasult i the antthmatic mean of the five messurements cariad
ot T pedle s,

Example 4 Examples comparing the stiffnsss of coated textiie supports

Tie siffnsss of the thres types of conted textile supports omeasirsd soowding o the st oop muthod dexcibad I
Sxampls 3 shove

The conterd axillle

The ey ag

Tros of costed txiile Stilfnoss foml in the hngitudingt dirgotion

Twoply pobwester b codlsd wih  chivmsulphonst

hylnae-bassd elastomans malsialioSM ar Hypalon®}

singledy polyaster fabrg coaled with chiorondphonated | 88

S

soivethylsna-hased slastomens malerat {08 or Hypslon®)

Dadde weave polpsster fabric costed with ohiomsulphonalnd | &8

Heathylase-based f‘§aataf* it maberial {TSM g maf ]

The conted doile wakve fabrie avcarding o the present invantion iy much stiffsr fhan te singleply honciogue el &

nass as the cosiad bvosdly,

Thus, the costerd double weave fabrie suconding o the present bver aiotmon sdvaniagenus hiah the codisg

supgorts hat are muvently wsed for Sure of lercemmunication beliows for public banspot vebicles, a8 ¥ has

woeply daxtile cupports n fommy of sifnecs, withows e drawbacks had tar and delamination shengths).

e asvanages o

Morgover, tha double weave fatin coated soonrding T e prodent invantion is fows expensive.
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