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relates to fabric and, more patrticularly, to architectural fabric that is
waterproof, fire retardant, flexible, durable, and aesthetically pleasing. 10
BACKGROUND OF INVENTIONAINViERtDreNabric is fabric used as a
building structure or part of a building structure, It typically provides
protection for humans fro ngrpents%l] such as wind, sun, and rain. It
may be a permanent structtiré of & 1& %8#5& one. If temporary, it may be
retractable or removable, for example by folding, rolling, or otherwise
storing. There are sever8lFddd NI NENTEOMitectural fabric. It must he
strong 20 enough to withstand wind and other stresses during assembly

and usey |t must. be flexible and durable, s that it can be folded or rolled
an(ggjts stre%;iih, aqi% Iﬁ%{é%f%% g%e%mig%ﬁi%ﬁ?egd%%erzﬂmlec}l}e 48 be UV light
& Gt

{eHEY S A dBaR etk Bribisidwobleting. A fabric
fieatheticall yedpesang will stand up under this exposure. It should generally
be fire retardant and waterproof. It 25 should be easily seamed (or
"welded"). It must & i ' nown architectural
fabric is a compositi(f%gpﬁﬁsls i 6(% I(ﬁlkoated with PTFE.
Although this product has certain desirable qualities, it is not suitably
flexible/MhE TeibFe frlricdafivoichisadswsc difibianIstinc80eappiicatibns where
boiivienientcamovatyfithityfahyidds esdatbnA oo etk awmatshitagtural

fabrighama catl Ve [ I fabric. These products
rﬂve flexibifity bugt}lglr?ggmit pygﬁgéigﬁ?ﬂanu egs&?%%rgreec?élfyt?%%?éﬁﬂ Kse
it o Blsetoamite O

TICS are Hammable and tand 1o HRG e (i Farasle vy ifghtnassilipe.
Hie# flexing and UV exposure, these products develop
cracks or other imperfections that allow water to penetrate the fabric at

the pomhwberesdhad ReBNGRARAINISE MR 200/049004 1e strong
En%léy %%ﬁé?%ﬁ%%d and other stresses during assembly and use. Tt must
be flexible and durable, so that it can be folded or rolled and its strength and
integrity are maintained over time. It must be UV light resistant. UV light tends
to degrade and weaken fabric over time. A fabric that is UV resistant will stand
up under this exposure. It should generally be fire retardant and waterproof. It
should be easily seamed (or “welded”). It must also be aesthetically pleasing,

A known architectural fabric is a composite consisting of fiberglass
fabric coated with PTFE. Although this product has certain desirable qualities,
it is not suitably flexible. The fabric thus cannot be used efficiently in
applications where convenient removal of the fabric is needed.

Another known architectural fabric has a coating of PVC or acrylic on
polyester fabric. These products have flexibility but only limited durability.
Unless specially treated, these fabrics are flammable and tend to degrade under
UV light. After a certain amount of flexing and UV exposure, these products

develop cracks or other imperfections that allow water to penetrate the fabric at
the point where it has been compromised.



Another known architectural fabric is that disclosed in US Patent No,

wo 26, 700¢34 7B2 to Kelmartin et al. The article disclosed thereinmcanoprisssoa
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polytetrafluoroethylene fabric attached to at least one composite
membrane of a porous polytetrafluoroethylene film having a
fluordpRsREF e aTcRiestien] Absieris b disednsedim s %@%&N‘Phe

6. NI Pyt diedfhacinethylciie fitticls dpdvidé dioanakenthésarticle durable

p@%tmbﬁi&@wﬁemgneaguiwaofé&s@ oﬂméﬁ@um@&gﬂﬁmfa

T te an me or colors
?ﬁgj ?ﬂ?ﬂc%% 'Hg é@l@ei%%%r}n%ﬁ glaf) éﬁ h\;é\)lsa er roo flre
f@mﬁ?énﬂé&a?gﬁaﬁh% PRIHES qﬁ%ﬂa&mﬁgﬂv URIMARY OF
pwvﬁwtplmmcerﬂee pradentuiablsrtiorepiidoided nnleatiol coikistingf diga) a
filayet ofrebatatiticrhdyiogess g ioutace and glseeRpasusfacamage of

pz@ﬂXﬁ%@@&B?ﬂﬂYﬂ%@@b%%ﬁh@%@b) a fluoropolymer coating disposed on

said first surface of said fabric. In another embodiment, the invention
further includes a fluoropolymer coating disposed on the second surface
of thefaBPRIOM R} &@Réﬁ}awmﬁw&:&aﬁ%g%@ ysiatdpabiychitpgturadagriicle of
isthee e setiteZ@domention is preferably waterproof, fire retardant, and has
high seam strength. It is also preferably an architectural fabric for
retractable, tempor Yy %M H , such as tensile
structures, and is a%p@%vmeﬂﬁom S welding. In another
aspect, the present invention provides a method of making an 25
architBotprabéabiiy foticuneiraickable aténip ovasistmgpdi@anientsifucture by:
faf@lcavidingrasiayer0é talrichavineuariishaigdage and a second surface

paNLCAMBIRAG BAMSLR ﬂH&J hsﬁgg @:'\g%,(ggg mgSTcﬁv on fhe

ace O sal I'IC an OptIO ISPOSIN e second

B RO PLARITAHE: PR St peth, BremivRtb Y ]PS’indes a
inglethod Bieneidbgran cmméwmdfab@@@@mpdm@anwétbp@uﬁega)
TREAM6iBgoRy Huarapalysme pialerit ]y WO . 206y 46190 b4 the present
ify ol EAT AR A ik o e PSRN A Bl AR RO BRI
is a SO prgferably an architectural fabric for retractable, temporary, or permanent
structures, such as tensile structures, and is adapted to be joined to itself by
welding.

In another aspect, the present invention provides a method of making an
architectural fabric for a retractable, temporary, or permanent structure by:

(a) providing a layer of fabric having a first surface and a second surface
and comprising polytetrafluoroethylene fibers;

(b) disposing THV on the first surface of said fabric; and
(c) optionally disposing THV on the second surface of said fabric.

In another aspect, the invention provides a method of making an
architectural fabric comprising the steps of -

(a) providing a fluoropolymer fabric



simultaneously extruding the THV onto the fabric and nipping the fabric

wo 2aaheeruded THV between a first roll and a second roll. BREzév6/028330
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DESCRIPTION OF INVENTION Figure 1 is an optical micrograph of a
cross-section of an article in accordance with an exemplary embodiment
of the(pteBersinventdre to fgrraclyesy Sdmismatie Tib¥thation of an
exemplaryiprdcessdy kakidi g aheaHofeoatchroiapyio dhé presenthe
invention.fRET ALERDESGRIPIIQAPEANVENTION 5. hearesent
invention will now be described with reference to the figures in the
drawing. Flgure | is an otlcal mlcroraph of a cross-section of an article
10 according tdSAEERESIINE N REINSsent invention. In
this exemplary embodlment artlcle 10 Is an archltectural fabric. Article 10
includegue: faky it biteadeiabliketsotd efoastiscmopayaied-material,

BISIRIAO RTER 20 hers dhabhave. euiaisLatrenat fog 2 particular

application, and most preferably expanded FIFE fibers. Fabric Il has a
warp and a well direction, accounting for the cross-sectional views
perpehidigilanis mrpafﬁanaumﬁ@am erthplandiviesss fiverslsneabric
ah rslbadsrdiguketie pledeabifiechiidias a first surface 20 and a second
surface 21. Disposed adjacent to first surface 20, which extends along

fibers 13 in t r . lrec %ng in between
and among }tpr Fﬁ“ﬁ?a%umpu.yﬁ.er@m rably a

terpolymer of tetrafluorocthylene hexafluoropropylene, and vinylidene
fluoriden€THeBydnBidvarticie W0lisavsbéulasrirdvdliitedtucatéabribevfighonly
ik JriAGe, 20 s6ay ere ey ileRraRQEReh aline st AiBreiesakigicle

mbod ment, howeve also h(?ls flu I %)I mer c%oatln 12 s osed on

seagg(r)ll m&r‘face %Tf gexlfa L an érrlr‘w/%nl Ril bers 3 from

SERReBCERBCd e 4 §logd) %@%&&f@a@ %ﬁéﬂﬁ%%? UG Rt
arébigtaht madefirEireter 430t d thmustolyseebe storgpitdxibbéyaitFGurable.

REE Efiberisaratesed: falriomase:ifiom SRRCSH and most
RORplsinaYne Hhacs eSS, 2O 20T 901

/0283
accounting for the cross-sectional views perpendicular to and parallel to the axes

of the individual fibers of fabric 11 shown in Figure 1.

Fabric 11 has a first surface 20 and a second surface 21. Disposed
adjacent to first surface 20, which extends along fibers 13 in both the warp and
weft direction, and extending in between and among fibers 13 is a fluoropolymer
coating 12, preferably a terpolymer of tetrafluoroethylene, hexafluoropropylene,
and vinylidene fluoride (THV).

Article 10 is useful as an architectural fabric with only first surface 20
covered by fluoropolymer coating 12. A preferable embodiment, however, also
has fluoropolymer coating 12 disposed on second surface 21 (and extending
between and among fibers 13 from such second surface 21).

Fabric 11 is any material that is UV light resistant and fire retardant. It
must also be strong, flexible and durable. PTFE fiber is preferred. Fabric made
from expanded polytetrafluoroethylene fibers is most preferred.



Fluoropolymer coating 12 is a material the, is UV light resistant and fire

wo Tetasdan. THV is preferred. This preferred fluoropolymerngaafieg s aiss,
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advantageously flexible, adherent to the fabric 11 (without being limited by
5 theory, it is believed that the THV is able to encapsulate the fibers of
fabric 11 to form a mechanical bond rather than a chemical bond) and

clear OFH@P@HE’@H& cBé:ﬁ;%" abhy, dheeaiingQn Whgﬁi@%&%&ﬂ%ﬂ@?ﬁ'& IS

e ria HV c e fi unctionality, such as color, UV
%Elstaﬁcewlsepé grrf?or zgésrﬁrﬁyerf%dgﬁlg ?X%’ﬁ% 818&ds, 45 flame
AR ASERLY &TESMSW é%ﬁ%ﬁ]@@?cléldfm%lb‘?ﬁtﬁph&ﬂé Paibric 11
iyeesitr lisiobelsyad tiont dithbHYhio s imethags) guchedbenlvé ittetating or
r@rmﬁatmmwalw&mmeﬁm@eaoéﬁa{ﬁ@aﬁ%m§m@ealtsf%ﬂyﬁéem.

mwﬁ&ﬁ%%&g %5&9318@5*?{%%%3““ fr%é%nfa L making.the

ncllis passe 'Between rolls

archite ric of thjs invention
§?Lnar? @%ﬁﬂﬂg’ﬂ%% By HeR a5 4600 12N srem&%lﬁlééﬁ%@;?‘é)fﬂﬁded onto
%ﬁ@@ﬁmﬁ@ﬁm%uﬁé endfews ofsteisc®l and 92, as well as the

temperature and speed of the rolls are critical processing parameters for

mak'n%m@r&% 'E‘é’eﬁﬁ% i@ﬁ%@ﬂé&%ﬁf’aﬁﬁ %ﬁﬂ?&eﬁ %gt Q’F%fgoﬁn

the exa Icant covere

risin
e s 0 purpiangly Applcdine Jcractiialie
vEheed e skventioat awislemtixpreEiaddad UiPateptaRored
65T & B2t Helerarin ehahsARplieantchas disepveredsthiataion.

?%‘i‘i&eﬂuﬁéﬂag%@f'ﬁe'm@gﬁ WithovLibeoh %ﬁefﬁ%gdﬁg 931%9 %t} ﬂgf? martin

|sd rable rocess eticall tat in

Slé ent, Ztﬁ% iﬁgaoneg%guségf éﬁﬁgefaqgﬂc ?8&8 figlsy
Fo’l‘&‘ﬂf 6%@5?5%%WP§WW|¥HWW@rﬁﬂ%ﬂéﬁm‘lécﬁiowever the
surfasengppearsaniormabking thapttankinvEhinalsOdampyistesdsaexpected

WQ&@;@@;@@@&@Q@@;@Q@X b‘g%amole does not stick to or coat
processing rolls during 30 manufacture.” It was thus conventional wisdom

before the present invention that elimination of the porous

polytetrHB ety frnlisant s igasuersd dbatithn ratiplpsof shepriterly,
Hrvieiéd aroferstibes el hsrmopechisily s fabrse dlledttary3b itsatbusiagonsiding

teislinig uesrknewi DIrarakt Noseanugeaing N SXAMRIE: al., Applicant
has discovered that an architectural fabric made without the PTFE film disclosed
in Kelmartin is durable, processable and aesthetically pleasing. As stated in this
patent, “[w]hen THV alone is used to coat the fabric, the surface has a blotchy
appearance that is tacky. With the inventive article, however, the surface
appears uniform and is not tacky. This also provides unexpected improvements
in processability. The article does not stick to or coat processing rolls during
manufacture.” It was thus conventional wisdom before the present invention
that elimination of the porous polytetrafiuoroethylene film would be
undesirable.

Also surprisingly, article 10 can be much more easily seam-sealed to
itself using welding techniques known in the art of seam-sealing for example,
with PTFE/fiberglass fabrics. This is a result of the elimination of the
microporous PTFE element described in US Patent No. 6,770,577B2. A variety
of seaming techniques can be used. A secure seam is formed by applying heat
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with PTFE/fiberglass fabrics. This is a result of the elimination of the

wo 2005eRerous PTFE element described in US Patent No. fe4Atkh {39535y

variety of seaming techniques can be used. A secure seam is formed by
applying heat 4 WO 2007/019014 PCT/US2006/028330 (about 230
(egress Giatcd T Jocondaiads) prdgsusauto owertapppd portionsaditbiee
iﬂt?&%mvgﬁﬁ@r'%léﬁﬁ%p%gg@mf%e&wgeﬁswgl&tﬁe %@gsggﬂm_?u;sce: ot
welder available.fro e, Heat Seali rporatian, Cerritos CA,
Wﬁgi?rrﬂﬁ?@éﬁ%ﬁéﬁ glﬁr%?%‘r%ﬁm,n Eglocg%%%hgenh% We?aigg’c%a#also be
nyeer HPchh %Wﬁ@%é&ﬁﬁg‘%ﬂﬂ%&‘éﬁ?%%lﬁ%@.alﬂgiﬁeg"r‘l‘?&iﬁ%‘i‘ﬁion,
werigecarldiagiydboaaistreiingeldsinighbeithentiercbforepesilygdcessing,
s@&fg&%@Wﬁ%ﬁ?ﬁﬁ@g@éa%@&m@@@_ﬁg;@p%aadqzlilﬁg @Ha@ﬁc{)ﬁebrics
rrently used. ing e e to illustrate, but not
aﬁhri?lstl,vﬁéé b?grcggﬁ? pf& gl)r%ﬁ{ngglﬁ? XAI\L/I(I%’EL%E&%%%%% Jitectural fabric was
prepared as follows: 15 THV220 (Dyneon, Inc, Oakdale, NN) which was
pigmériteththrwivassextplrisdntgideddosiNatraier bl axthimer Badrassivtied
idienaba temperature of 250C, It was directed vertically downward into a
nip created by two rolls; one being a TEFLONCR -sleeved EPDM rubber

roll and the other a TEFLON&@%;M steel roll. The thickness of the
extruded film was 175 micro - EPDM roll had a surface

temperature of 90C, and the steel roll had a surface temperature of 115C.
Ahecsidaceaspeeit ofstheaelisdwasd?ldbsmeters per minute. Fabric woven
of expanded PTFE fiber was obtained from W.L. Gore & Associates, Inc.

This fabyj oven jn a plain.w .18 ends by 18 picks 25 per
centirr?g{gz.\ﬁ\@a. end ’a;[ﬁ% é%g#ﬁtwrﬁ’%v%/gls‘?é%srﬁyfo%%%eé?%g 0
eyinied eipaadipo TrevBiradsnsaciagiatiet dine pisrpEatEe the nip
260€r thevstatleattdndtivalsyplessedrdgatinstrtlpecraatidery THV22S; ionthe nip.

bifie RIPHPIAeNES L3R NEMINISBBECRIME B S@cfRerTHYA@Was
chared s Bé]?}%ﬁheri{g't Sindie et %388 ﬁﬁﬁ%‘ﬁgﬁ %*fnﬁ'c?%&?%e%ﬁg'”g
apbric composite was wound onto a roll at the end of the
ERBM<ioh }pﬁgfba surface temperature of 90C, and the steel roll had a surface
temperature of 115C. The surface speed of the rolls was 2.75 meters per minute.
Fabric woven of expanded PTFE fiber was obtained from W.L. Gore &

Associates, Inc. This fabric was woven in a plain weave, 18 ends by 18 picks

per centimeter. Each end and each pick yarn was composed of two 500 denier

expanded PTFE fibers plied together.

The fabric entered the nip over the steel roll and was pressed against the
molten THV220 in the nip. The nip force was 130 Newtons per centimeter.
The THV220 was pushed into the voids in the fabric by the action of the nip.
The resulting THV220/fabric composite was wound onto a roll at the end of the
extrusion line.

The aforementioned THV?220/fabric composite was then run a second
time on the extrusion line except that a second coating of molten THV220
pigmented red was applied to the fabric face which was not extruded upon in the
first pass. The machine conditions were the same for this second pass as they -
were for the first pass. This material produced in this example was identified as



The aforementioned THV220/fabric composite was then run a second 35

wo 2R @R she extrusion line except that a second coating o;mg%o},w%go
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pigmented red was applied to the fabric face which was not extruded upon
in the first pass. The machine conditions were the same for this second

pasysistheyhiwerador the firsy pRBmLIBisMBtRII M0 BSasi RS s,
examplewas.identified %%F;SMXQ%/%}%%%%%%%GP&I&J82006/028330

360-75. The thickness of the TH composite was 0.65
millimeters, and the mass per unit area was 1240 grams per square
meter. TESTING 5 The fabricldi&diliNéd according to the above example
was tested for various properties as follows, (1) Waterproofness 10

Apparas ;RIS Wik il ©ROME IR LA INORIaLis fressure

Tester AIfrergI Sute{ ﬁo. Ramsey, NJ, Model No. 15 502 Suter LHPT)
arlous crfies as rollo . . .
imer WHter Giicuiadr Test Specimens: 20 Specimen size: circular

sample of 4'/z" (11.4 cm) diameter. Specimens per sample: Three.

ConditiohWgteQonditiess the specimens at 211 C (702F), 651:2% RE prior

to testing. 25 Test Procedure: 1. Check the water level in the tank. 2. Add

\Kgé%ai&lg)e level is too low. 3. Turn the pump on. 30 4. Check that the

W.

er temperature is at 273C (805F).
RO/Distilled water

Thermometer

Low Hydrostatic Pressure Tester (Alfred Suter Co., Ramsey, NJ, Model No.
502 Suter LHPT)

Timer

Water Circulator

Test Specimens:
Specimen size: circular sample of 4%4" (11.4 cm) diameter.
Specimens per sample: Three.

Conditioning: ~ Condition the specimens at 21£1°C (70£2°F), 65+2% RH prior
to testing,.

Test Procedure:

1. Check the water level in the tank,

2. Add water if the level is too low.

3. Turn the pump on.

4. Check that the water temperature is at 27+3°C (80+5°F).

4.1  Run the motor to heat or add heated water to the tank if the water
temperature is too low.

4.2 Float an ice pack, located in the freezer, in the tank to lower the
temperature if the water temperature is too high (or becomes too
high while testing), or add cold water.

Purge the water lines.

Place a specimen face side down under the specimen holder.

Clamp the specimen in place.



4.1 Run the motor to heat or add heated water to the tank if the water

wo 2A8IARssature is too low. 4.2 Float an ice pack, located in %fff‘é%ﬂ%foi&%‘e
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tank to lower the temperature if the water temperature is too high (or -
becomes too . 35 high while testing), or add cold water. 5. Purge the water

@ne%&ﬁl&c%&mq}mw&mg@e down under the specimen holder. 7.
glarggttgﬁ ettf:) n.in t@ ace 6 WO 2007/019014 PCT/US2006/028330
alv

NI
es t(l) start water flow. 9. Set a timer for 3 minutes. 10.

.Opent
i ar ﬁ%%@?’%ﬁ%‘?ﬁf&eg%ﬁb‘éé Ohthsd £ B fettssarhs Hisshe Sebcified
prespigreuce (1 psigig)s 11. Check each specimen for leaks. Samples that
ek Giteckepontestaimbailiviesakt Maarkatido pat leakeRags Llhiaiures
showﬂﬁogg%g%ggm@g figgks occurin the test area. 11.1.1 Drops of
Water ec m n at the ¢ ed edge of the specimen or
within' 0 éﬂ‘uuf%ﬁ?’f% Ris% %O'i’@t%chﬁeﬁg“f BE bt Hi58 samples
of the exanllb{b }natéﬁapwefrm@gtwa@aaégéhmammeat i thresped
samples passed withipedéakagecihb(2): MitthiRetardance/Theexarepie
fabric was tested fogfie fetardanga.as follows. Apparatus: 20 Cabinet

including Tirrill Burner Brass weights Metal specimen holder and clips

Sussors or hole Funch Specimen mounting block Butane lighter Timer

(tenths &F sosanelgmobsial reerrctesied 11 deserigeddlations)
Ghmpbsaﬁ%qdmm Ridstie bag Test Specimens: Specimen size:
3 "xI2" with the 12" length parallel to the test direction.

(2) Fire Retardance

The example fabric was tested for fire retardance as follows.

Apparatus:

Cabinet including Tirrill Burner Brass weights

Metal specimen holder and clips Scissors or hole punch
Specimen mounting block Butane lighter

Timer (tenths of seconds) Disposable gloves
Metric ruler (1 mm graduations) ' Gas: methane 99% pure
Plastic bag

Test Specimens:

Specimen size: 3"x12" with the 12" length parallel to the test direction.
Number of samples: two.

Conditioning: Condition the specimens at 70+2°F, 65+2%RH prior to
testing.

Test Procedure:
1. Cut specimens as specified above,
1.1, Ensure that the gas pressure is 2.5+0.25 psi.
1.2. Turn power on (control panel on counter).
1.3.  Turn the pilot knob slightly counter-clockwise, so that it is on.



Number of samples: two. 30 Conditioning: Condition the specimens at

wo 2002f19@22%RH prior to testing. Test Procedure: 35 1. Gt-5p8sINARSRS
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specified above. 1.1. Ensure that the gas pressure is 2.50.25 psi. 1.2.
Turn power on (control panel on counter). 1.3. Turn the pilot knob slightly
countet-8locklgists, tho nhett with the. butswdigher/019014

PCT/L$2006/Q2f380 pitht kgnite the nilghyvith e dasiskeNighies thd.
Adjust the piltﬁgﬂz&ﬁ(}eg%qgim Ip&% mg.t%l'easure the pilot flame

from it(j Igwesée[t)%n o th%é#a, 1't6' Set th Oflame Ignition timer to 120
seconds’s 1.7 LT RS HEAMSRATKAED Yo #ER0E%Nd burn the flame for at
least 2 rminut€epifis fanpdapdgivintaglomesed sepubeafrre i lestsion.
1.9. Adjust the flaimeheightdoht 5giyninpnifigatthesiingbaati tiketigttom of
the burner clagkwige to increase the height or counter 10 clockwise to

decre the height. The tip. of the, flamg,should reach the oint of the
flame ?rﬁg}bat(#gﬁ%fél? eF?ea-rgeth ﬁ%%nﬁé?r?erg glr%}(t%ﬁ’ffl .er%]qi% %Eeqcc? r%é)gt &hd
re-light the flQH1BS buiner plaskirieerainsrrasckhe B har aamtter. place the
metal specimeidiolietodethesadumticigitlcbke fipl & tAtidlamedinriay
specimen in thadmeiatdaiden withdheskoriedas. of the dummy aligned

with the ioyveredae ol 0ol dia Qe s eRerimenolfer and

clamp with'the clips at two pfaces on each Side making sure’the aummy
is smooth and!fBE: 20 in the holder, 1.15. Turn the flame/fan knob to
flame. 11116. Dghtthedlfmnitawigothe Batane lighter.

1.12. Place the metal specimen holder on the mounting block.

1.13.  Align a dummy specimen in the metal holder with the short edge
of the dummy aligned with the lower edge of the holder.

1.14. Close the specimen holder and clamp with the clips at two
places on each side making sure the dummy is smooth and flat
in the holder,

1.15. Turn the flame/fan knob to flame.

1.16. Light the flame with the butane lighter.

1.17. Immediately turn the flame/fan knob to off.

1.18. Position the specimen holder securely in the cabinet.

1.19. Make sure the holder is positioned in the groove of the holder
rest at the back of the cabinet and the middle of the lower edge
of the specimen is centered 3/4" above the burner.

1.20. Close the cabinet door and the hood sash.

Note: The specimen must be tested within 2 minutes of being
placed in the cabinet.

1.21.  Turn the flame/fan knob to flame to start the 12-second flame.

1.22. Once the 12-second flame has extinguished confirm that the
pilot light is the proper size.

1.23. Depress the door release button and allow the cabinet to
ventilate for 30 seconds or until all smoke and fumes are
removed.

1.24. Adjust the pilot light, if necessary, and repeat steps 1.15 through
1.24 as needed until proper pilot size is maintained.



1,17. Immediately turn the flame/fan knob to off. 1.18. Position the

WO 2%9‘%:1!59% holder securely in the cabinet. 25 1.19. Make ?lﬁgﬁc%%&%lgggds
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positioned in the groove of the holder rest at the back of t Inet and
the middle of the lower edge of the specimen is centered 3/4" above the
butherTgsg@gClose the cabinet door and the hood sash. Note: The

specimen mupie iﬁéiﬁ&awégwrgemmeﬁ&hﬁ@iﬂguﬁ@%@%@m the
t

cabinet, J..21, Turn.the flame/fan knob to.flame to start the 12-second
52‘ 8}%&%‘1@ sRic_Tsné%nolrxll Jlﬁaar}%]eé h(ﬁgqel suc%ﬂha

flame. "1.22. the as extinguishe Rontif that the

pilot light is tHPBSSEFUAL dyadentifiretienieddBetaras e sish and
allow the cabiriisietof B8 weniiteteifolBocdegthdsedrwatibéddesifithke and
fumes are rehya¥@d. 1.24. Adjust the pilot light, if necessary, and repeat

steps L 15 thr il llok.size is. maintained. 8 -
WO 232(5]%'101(3869 E tPH% /eas%%%%gﬁgﬁé%%ﬁz. Z‘i’ﬁ%@%&&é’c@%@% Metal

specimen hold& Sh HBARBE SHSGHI SRR 'S KIROGB Liskltiantn the

metal holder $ifthat the test area does not contain any identification
markingg.wheruthehstfonhsfadiebfttitaspecimen is aligned with the lower
edge of e holdarid BaGdasgnthe ggpaﬁm%mgplder and clamp with clips
at two %Igceslon eéa\cp side r%aktiﬁ%l%%re he spec' en is smooth and flat
in the Fiolder, 10 2.4 qlﬁrn the fameran (ﬁ%% o fiame. 2.5. Light the

flame with the Btitietitresmondiolimediady tfe vrdbitae/fan knob to
off. 2.72.Rositidakheusptrinterhbideer pedtivelydimnttie gahinet 2.8. Make

sure that the holdarrisnasiionsd ip dhe.aservedl i0f de RRIR FagE at the
hack of the C%)\%?te%rglg otP %%tpp%cmrﬂ(jeglles gérgpe(%ed 3/4" above the burner.
2.9.  Close the cabinet door and the hood.
Note: The specimens must be tested within 2 minutes of being place in
the cabinet.
2.10.  Turn the flame/fan knob to flame to start the 12-second flame.
2.11.  Determine the after-flame, and after-glow time, and the presence

of melting or dripping, after the 12-second flame extinguishes,

and record in the lab database.

2.11.1.  After-flame: Using the timer mounted on the hood,
measure the number of seconds, to the nearest 0.1
seconds, that the material continues to burn after the
igniting flame extinguishes. Do not turn the fan on
until the specimen has stopped glowing, regardless of
whether or not the after-glow is being measured.

2.11.2.  After-glow: Using the automatic timer, measure the
number of seconds, to the nearest 0.1 seconds, that the
material glows after the flaming ends. The glow shall
not be extinguished even if after-glow time is not
being evaluated because of the glow’s effect on char
length.

2.11.3.  Melt/Drip: Look for signs of melting or dripping.



lower edge of the specimen is centered 3/4" above the burner. 2.9. Close
the cabinet door and the hood. Note: The specimens must be tested
within 2 minutes of being place in the cabinet. 20 2.10. Turn the flame/fan
knob to flame to start the 12-second flame. 2.11. Determine the
WRSPHAH8and after-glow time, and the presence of meltif§ BF FBpiAL°

after the 12-second flame extinguishes, and record in the lab database.
2.11.1. Aftﬁfefé@ﬂﬂﬁalejﬁiﬁ&ﬁﬁﬁtéﬂﬁ@@@Qm&%&g%mg ol e RRASHIRS,
the number, af 5660RAS 1Q RS %%5%§5Qdéea8§?0{é Sifit the material

continues to burn after the igniting flame extinguishes. Do not turn the fan
sam@8 3¢t the specimen has stopped glowing, regardless of whether or not
the after-glow is being measured 30 2. 11 2. After-glow: Usmg the  Standard

u/g\%matlc tlme- dst 0,1 Deviation
Warp erﬂ m 38t the matgrlal glows aft%% the flamln 2ends T e%@low shallg 82
noMgeDegtlngw>he§e%rb|,f@fter@@mgtgma |%9;Ng)g;%g evaluated
becsaise of the/glow's effect on char 35 length. 2.11.3. Melt/Drip: Look for
sige8g8iFRelting or dripgding. 9 WO 2697/019014-#CT1US26061028330.19
The example nTaterlaI tested for fire retardance had the following results.

rir 1lugtiating thatithe material was indged fire retardant. Sam¢ £;360-75. ¢
Stam@\gm,(g%cﬁ C Average Deviation gVarp Afterfleme(sec) dg3 1.2 1.2 1343
0.0&Afterglow(set)ed/Bo000 OGN elfDripidiek/bie Drip Melt/No Drip

@*ﬁﬁé{g an Char Length(cm) 1 1.4 1,56 1.85 1,60 0.19

\-f-IO
f_f

1.63 0.16

(3) Seam Strength

Two pieces of the example fabric were placed in overlapping
relationship in the warp direction, such that 2.5 inches (6.35 cm) of each piece
overlapped. No seam tape was used, nor was any scuffing or abrasion
performed on the areas to be welded. The overlap was welded to form a seam

10 with an Aline Welder Model HD-25 at 230 degrees C for 45 seconds. Strips of
the fabric were cut 2 inches (5.08cm) wide by 14 inches (35.5cm) long with the
long direction perpendicular to the seam. The seam strength was tested by
pulling the seam on a tensile tester (Instron Corporation, Norwood MA, Model
5567) with 4 inch (10.16 cm) gauge length at 2 inches (5.08 cm) per minute

15  extension rate. Five such specimens were produced. The results are tabulated
below, and indicate a very strong seam was produced using this simple welding
technique on the inventive fabric. A seam having a strength of at least 90% of
the nominal strength of the fabric is desired.

20

10



Fill Afterflame(sec) 1.2 1.1 1 1.10 0.08 Afterglow(sec) 0 0 0 0.00 0.00
wo 2Msliyip Melt/No Drip Melt/No Drip Melt/No Drip Char LgrgthaiddssS
1.451.851.63 0.16 (3) Sean Strength 5 Two pieces of the example fabric

were placed in overlapping relationship in the warp direction, such that :
a

2.5 inches (6.35 crg), okgaeh mgggopverla ed No sea gﬁ%@%
nor wassgbMreh! it RN RdHRS] rmgﬁm rea E‘ngﬁ%@gi"_‘
The overlapg was %ﬁ%m 0 Wi mﬁ—sine V%‘]i@em e e
HI?-25 at 280 de@ree80T for 45 seicionds. Strips®f the fabric wepswut 2
inches (5.08cm) i bem) 188@P with the long @&%ction
perpendicugar to the sgggm. The-sBam sirengtti (s tested by puiiffg the

447

seam on a tensiletester{instron-Corporation, %ﬁ%srwood MA, Modél® 5567)

with 4 inate(d§e16 CMEGAUGE IENGIH at 2 INChas {508 Tmy per myggte 15

extensid@tddtey.Five stich specimearns were pradeged. The results are

tabulated ¥®ow,land #iflicate a /8% stiong sedkm was produced using

this simple welding technique on the inventive fabric. A seam having a
strength of at least 90% of the nominal strength of the fabric is desired.
20 10 2007 PCTIUS2006/025330 Percent of Nominal Max
Force‘}@ﬁ? ﬁ%?&%uﬁﬂ%?é R AL RS RSN (B ISP EHSRYb/2 Inch
5 illpsiraeed apd deperilad hacoo RrSeeryntlioRatiiessHod 105 liRiest«51
<205 11189941 G B 684 RIBBA6rR5 % sKHoBBAE 4Bp3 RS 194U 8B 2 44k 3868

RIHTONRRARSD H8POLreA8%0 o HEY agg’af]t giiltﬂequgser’nt

invention within the scope of the following claims.
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COV 2.6% 2.6% 2.6% While particular embodiments of the present

invention have been 5 illustrated and described herein, the present

invention should not be limited to such illustrations and descriptions. It~ yegp 1 p

should be apparent that the changes and modifications maybe

incorporated and embodied as part of the present invention within the

scope of the following claims. 11 MCSLLP CLAIMS What is claimed is: 1.
GAivtigle consisting of: (a) a layer of fabric having a first surface and a

second surface and comprising polytetrafluoroethylene fibers; (b) a THV

coating disposed on said first surface and extending between and among
Vbt fibeleimesh isaid first surface, and (c) a THV coating disposed on said

ssecongd surage apdseigRdirg between and among said fibers from said
second surface. 2. An arficle consisting of: (a) a layer of fabric having a

first sufhce arlayesettrisurtamadirsbapiasiadgpeieesafiodreetfaterand
fibers; (b) a T:HM&C? W@%@ S s ]‘gﬁg%@g,e and extending

between and among said fibers from said first surface, (c) a THV coating

dispo$Bd on a1 Yeeomiingutiapesasiaxaaidifit seriaaenanstiepienstngaid
fibers from sgighpeepnshetsiachPas dhiarardiivealn ARG of gt ohsgid

fluoropolymer coatings. 3. An article as defined in claim 2 wherein sal

additiv®)is a Pigii¥ntoating disRased armaid seeoams At andaxtending
fabric comprisegvaxpratedniehdaisadyersthyenelipese oo arlcle as

defined in claim 2 wherein the article is waterproof. 6. An article as
defined in claim 2 wherein the article is fire retardant. 7. An article as

2definedlimeidie cbndistieil dhe article is an architectural fabric for
retractable, temporar¥, or permanent structures. 12

(a)  alayer of fabric having a first surface and a second surface and
comprising polytetrafluoroethylene fibers;
(b) a THV coating disposed on said first surface and extending
between and among said fibers from said first surface,
(c) a THV coating disposed on said second surface and extending
between and among said fibers from said second surface, and

(d)  an additive in one or both of said fluoropolymer coatings.
3. An article as defined in claim 2 wherein said additive is a pigment.

4. An article as defined in claim 2 wherein said fabric comprises expanded

polytetrafluoroethylene fibers.

5. An article as defined in claim 2 wherein the article is waterproof.
6. An article as defined in claim 2 wherein the article is fire retardant.
7. An article as defined in claim 2 wherein the article is an architectural

fabric for retractable, temporary, or permanent structures.

12



