TI TLE OF | NVENTI ON Architectural Fabric FIELD OF
| NVENTI ON The present invention relates to fabric and,

woreoog/opmnd i cul arly, to architectural fabric thetT/1S2006/028330
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wat er proof, fire retardant, flexible, durable, and
aesthetically pleasing. BACKGROUNDOF | NVENTI ON

Architectural fabricTIBLE®XWF INVENTIGN a building
structure or part of a burlding structure. It

typically provides protection for humans from el enents
such as wi nd, sun, andwchitecturdl Fabyidoe a per manent
structure or a tenporary one. |If tenporary, it may be
retractabl e or renovabl e, for exanple by folding,
rolling, or otherw M@Bﬂﬁ&%re sever al
requirerrents for architectural fabric. It nust be
strong 0 WlthSt d. and ot her stresses
during %ﬁ“@ll’é{ﬂ&l%& atgs o F?E’é’lc ape, mprenasticilaghyg to

d wretiiteetural datirivathati it watenproef, fiet eestdait, fletibleddansle] 403
st : L.ntegrity are maintained over tinme. It
nﬁétgcﬁg%%%%aélﬁ%' resistant. UV light tends to degrade
and weaken fabric over tine. A fabric that is W

resistant will sgadcgRODAD OFINVIENPRSN € |t shoul d

generally be fireTr . It should
be easily seaned (or "welded"). It nust also be

aest hetAchitéopurpl BBsé meabp?c #dea s aeuugbing bt orfp%Pc"df(‘a

ORI ERARRY B B BE B o Shemaadies
q @u(ch 24 wind, un, and ragn. K mayédel aypefmlnenem bmctmiee)rfaahnp@rary one.
t HERRGRRAO i B %%?éj[ra?{afbke%rel'@ ¥aﬂl@ f@p&a%;@)gé by ?oﬁfhﬁlg ?hng,

conveni ent” renbval e fabric I's nee

k 95 RHICEY SR S08BEur al fabric has a coating of PVC or
acrylic on pol yester fabric. These products have

f 1 exi bi it but on I|mteg,dur b|| Unl e

speci al }S?r 85‘?"5 BIeRLSHPT 8 ‘é‘i‘:@“ﬁ h’ﬂ‘iablté‘“b?ﬁbe strong
t enoughotodetjrsteaid wind emd oftfet stpdes dbfihg bssambBf drdll uke AMDHAR

Ofhe fdeﬁfﬂl@&ldaﬂﬂab%/ ORI betfhl%se §of o(ffcja ang 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.



devel op cracks or other inperfections that allow water
to penetrate the fabric at the point where it has been

weompnowised. Anot her known architectural fabriBCT/8S1006028330
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di sclosed in US Patent No. 6,770,577B2 to Kelmartin et
al. The article disclosed therein conprises a
pol yt eAnathktikicvat d&yhlea&alrélafb)hsmccls ahdtAidbsted & IS PatasNo.
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lors int c or t

Eedpls®s {lfionBy Biskeine, BSwRt, S ARE AR pucopuye any
f pibmientsios coleegiadhé fabtiber thedlBYry. SUMMARY OF | NVENTI ON
The present invention provides an article consisting
of (a) a layer of fabric having a first surface and a
secondABgreRaIRichinweldable puntymaedtafitarstasdan prebiectitabfabyc
aiRGheédY iA thd an | ymer coating disposed on said first
surface of said fabric. In another enbodinent, the
i nvention further includes a fluoropolyner coating
di sposed on the sSUMBMARIY IGEENVENTEONabric. The
fl uoropol ymer coating is preferably THV. The article
of the present invention is preferably waterproof,
fire r"@ﬁcapuqaqnt invgnidothprovidiegin atigln wnsistiog of (2) alaysr of so
pﬂ'asﬁ@he«hh a 3stALF £l WeBnd APRLE ma@E of €t ract abl e,

orary, e nent structures, suc as tensile

(Hgté @%Oetgwgn SbergAnd 4B 3 Huerepplymes goatingidisnoped qpysaid
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A0 AR 8 BRe B OIg AT, E Py ABRASH: B scam songth. 1o
iR alsp praferablyi grurehipotusel;fobricafor Fgractable, temporary, ot 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



(c) optionally disposing THY on the second surface of
said fabric. In another aspect, the invention provides
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the steps of (a) providing a fluoropol yner fabric(b)
extrusion coating the fluoropolyner fabric wth THV by
si mul t @) exxtrskipnewatingliha dlubiopoljhér datirx wie TEHAbby ¢ and

ni ppi ng t ' Xt T t A

ol | and Al @Bl ARi kbl eHvcolh B HRECH AblRbs,
Fi gure 1 fabriganépxireded TH'E belgreapl st rall end e seenndirpbn
of an article in accordance with an exenplary

enbodi nent of R he present invention., Fiqure 2 is a
schematic il RACRIPLION.QEINY

~making an article according to the present invention.

DETAI L | PTL.ON OF | NVENTI ON The present ... .
nvent T 1 oA B QPR P RPET CHCAEIS 1 e

f aqgardancé with he egeraplarigembiduent of thesprasent ptvicotdn.

m crograph of a cross-section of an article 10
according to an exenpl ary enbodi nent of the present_ .

i nvent FigHre 3 i a ywhematieilybtatipnation grermplary progess|fer makipg
afin adichi debsrtiitizab theprebdnt imvedticil,. € 10 includes a fabric
11 made of fibers 13 of a fluoropolyner nmaterial,
preferably PTFE fibers that have sufficient strength
for a parti QEBAIILRED DESCRIPTIGNDFINVENEI@Nabl y
expanded PTFE fibers. Fabric 11 has a warp and a weft
direction, accounting for the cross-sectional views

per pendhepresgnt inyegtion pall apwde degeribhé wathasfestnce fie the figures
| BothY umh%f FREFST f@fanfcﬁ\ﬂemqniéﬂofﬁmvwf al dodslQWHiéh df an article

i 1 has a first syrface and a second s ace

F?&I‘I C_ P irf
214 acopyUR KR SRepiEH e gdimpent ot g presert ipyrentign; dp this
extepiydary @hibodirhétiedrticlé 3 OlinarbathitdcheaWabiic.aneiodel 0 includes

0 ; , naib 4
LR B Rl 0, R P
t 8bgrs thatrbaveofufticentatricngth dert dygdrerdar application, and most

b . g de. _
APIERE O LOPABT PIPE ABRC PAbAY 11 HEOE ol Bid £ Bl iftbi,

as_an architectura Ic Wt

ofgepurtingshor therqragseseotponal 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.



covered by fluoropolymer coating 12. A preferable
enbodi nent, however, also has fluoropol yner coating 12
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and anong fibers 13 from such second surface 21).

Fabric 11 is any material that is UV |ight resistant

and fire retardant. It nust also be strong, flexible
and durable. PTFE fiper is preferred, Fabric made fro
expand uB%ﬂpﬁ?fé‘ﬁr 59918 19 ypaterial thabds Vi léghﬁﬁ’s“’lswnt and fire
prlefaealetrdeHIWm fpegferraTET his priférigl ﬂlﬁ)rbﬁolﬁmﬁﬁcﬁﬁhghs dl&at
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I's, ab enca bers
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n he fabric is the sane
Eflfnglﬁﬁgbaﬁgrb%lsqu? e%ndf %?m‘f' FBtaSfal i ty, such as
coI or UV reS| stance (if needed, for exanple if no

PTFE f E,nlré§ gggtmgq?qs E{&%g?lg%ggﬁé@ﬂa%ﬁ?m L1 by extrusion

FIl uor.opo % coat |ng
f a@@ﬂeg, pithpyehegtherymetbedse suahi eﬁgolvgmt W@Ug& odah@matlon with or

R4 LA MR LK 73108,

ou us .

i gion cqgiitdacess it apauhthe SaVGOIEh BRIl AGIS FrERHeR

f drabrieKil igpiseed betwhért @its 91 ahd 9? lkwhﬂg fbfordﬂgﬂﬁnd:rmo_etlﬂﬁg ODis
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Fab farkbull? sRRARRRBRYRET: it Prshole A THE St rous

or&loarfdaﬂir a%:wmli a$ ﬂ)@r’ﬁ:remra@mandweedrhﬁhs mlime sritfalr ol | s

9 pl‘oé’é%ﬁng Paraftteidr ndkild e HRIEPR A dHiBn 2 PHl 3R %? ﬁlegé

the roll s are crltlcal proc ssing paraneters f
e HBC RS pRiNsR H the AamRle SRlovbet ai | s of t hese
paraneters are g| ven in the exanpl e bel ow

S | t. h d d that

ool SRR RREAR el sePh RO b abfE paesen,
ariohintieotfuncilon$ abl ias an Gehitecnpl fabrit h€ontmyeo theovalentional
Wﬁﬂ@%%&f}fe?s%g%jljszig 'téf%t Rﬁ‘} 8%0 @97 Std ﬁ@ﬁ%&% %10 Applicant

Kel mrtin et ) has scovere
arhes disseyrechthat aate 1tewﬁaé1 f@vbltmmade witbowTtheEPTFEfilm disclosed

diif dcdpadinl 151 diﬁ%bléaﬁﬂob@ssa‘tﬁe ghld Qé%'t}ﬁ:tlczﬂl €§s§1?é3| £s 88€d in this

aestten%t‘l[wﬁl yFI-PV a O%Ie sguseA%o coat the faionc e 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 polytetrafluoroethylene 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



patent, "[w] hen THV alone is used to coat the fabric,
the surface has a bl otchy appearance that is tacky.
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appears uniformand is not tacky. This al so provides
unexpected inprovenents in processability. The article

d@@@umto Rlotdek O for 95 sé?:@ﬁdls) Rhd pmtmrego wérlapp@mpamgns of the
en onal

f
TR Euahe. Avhine s ool N B o RPuRE Rt e
pwblylbei\raalbbledrmwmylb Eleat Sealmg Worpatatien, (edees Cab pert

'ﬁlujs.rﬁbesrlﬁlﬁ [ SSIt ?s’l%%ﬁ trlacﬁl) ?reglgerﬁ:gnwagmglé% allB%E u hé dan

seamnt sea ques
i wedgﬂewaldtngafndé@&mr g‘@édmg}g T t@w@n m pn easﬂy get a

PRFEfWhe rvﬂﬂfi‘)%?th@: 3BEd o spebitil %rdc’ésﬁqtg gi’ géﬂad@fn téiélglrtllogeéld

el pmnation of the mcr
i #ihos Ve PletramNgPe & "7‘7160@“717% T1CSCRFER lé‘tuﬁ f seaning
techm gues can be used A secure seamis fornmed by

appl yi ff“ge ?@ﬁ%@g& %gt 95 1g§ﬁaeedet% i ?Jt Ete %ﬁt ﬁcﬁq?ﬁgzﬁe ﬁ%gent

pressu portions o nven

f miyenigon. A sui t abl e seam seal i ng devi ce | s an electric
i mpul se hot bar wel der avai | abl e from Al'i ne Heat

Seal i ng Corporati on, rritos CA part nunber HD 25.

Surprisingly, radio freqw di ng can al so be
used, as can wedge wel di ng and hot -air wel di ng. Usi ng

the inuven one can ea et a strong weld
\/\/IIZ‘P%{}N ﬁﬁjé'%rbc‘%srprg??é%‘f %Bg‘é\f@esm ng, or for adding
addi tional adhesives or seamtape as with other

fabr| CRTRIIRHhYod 164 oalifle fMN')%lﬁgwgg(ﬁlgmeﬁteﬁstan was

i nt ende r’at @, but not’lim.t r esent

| ﬁvélidedo\qlng@mgig ECrayy exiradar ead a glosted digoat; actemagrature of
Pr&GAr BdvRAiifeeted QeRically Wk RwArdiRR W ip lcRsated Bkt 1011s; MNE

Ich ed t s, extruded  usi
UL A TN e R
2b64ted btkelweB. dhe ﬁﬁtl&ﬂss\/cﬁ?the eatddegd dfﬂmrwmr]dSmmtcmrmtemp The
c d WO .0l I S; E - 5l.€
BT bt ¥ Siis et oD, Bad ot 5‘9“ Tl e
s tesaperatotd of IMHE. t'l}he@mfmpmd efithe eollsrwinbed 7§ mictprsnggs mipgte.
MeGEQORLEES of ipended 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



EPDM rol |l had a surface tenperature of 90C, and the
steel roll had a surface tenperature of 115C. The

waacwispeed of the rolls was 2. 75 neters pePCHUSIDE028330
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Fabric woven of expanded PTFE fi ber was obtai ned from
WL. CGore & Associates, Inc. This fabric was woven in

a o 'Pfeaﬂ’lﬁ;kn o?ﬁ%gTﬁVﬁ@fath%l&%m S&t&\%’ﬁtﬂ) 3§§1ﬁfhmeters

Each end and %%fn was comnposed
deiddhe E%m@aﬂ;amem P Lrams gy Sﬁ%@g@pr?éffr. The f abr i
entered the nip over the steel roll and was pressed

agai nst the nolten TH\/ZZOmm p. The nip force
was 130 Newt ons per centi he THvV220 was pushed

into the voids in the fabric by the action of the ninp.

The 1 espld i BMERO! IABIEG: GAUPANE SRR WHILNS

roll at the en eex S|on
af WioHe Bropetiss aTfplp»o/ f abri ¢ conposite was then run a
second time on the extrusion |ine except that a second

coat i ngi SE@fﬁm}l teg THV220 pignented red was applied to
t he fabv 8h was not extruded upon in the
fi rst pass. The machi ne conditions were the sane for
Aél? nd pass as they were for the first pass. This
Ial 'produced in this exanple was identified
a336@-07915t1'ﬂh@\>\tamrckness of the THV220/fabric conposite

was Gneondiidili meters, and the mass per unit area was

1240 ter. TESTING The fabri
or 00 bPUCPUERR Pyse d Fuerdpdel 8P e Fgsor.lk dlpdebho.

vari 603 Sprepp®IPes as fol lows. (1) Waterproofness
Apparatus: RO D stilled water Thernometer Low

Hydr §P4tic Pressure Tester (Al fred Suter Co., Ransey,
NJ, Wated Cinenlate02 Suter LHPT) Ti ner

Test Specimens:
Specimen size: circular sample of 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.

5. Purge the water lines.
Place a specimen face side down under the specimen holder.

7.  Clamp the specimen in place.
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Water Circul ator Test Speci mens: Specinen size:
circular sanple of 41 " ( 11.4 cm dianeter. Specinens

speci mens at 211C (702F), 652% RH prior to testing.
Test Procedure: 1. Check the water level in the tank.

2. 3 AGpuRiRRalves Id\@ark R4 flo%, 1 00 10w 3. Turn the punp
at the water tenperature is at 273C

on, 4, Check th
( 8D5F et afimerdon3 fHaMEDt or to heat or add heated water
t 010. h§tattahktimbr When thatealigd @MMRITPHIT Rsics rdabiies| tR¥spedified
Float_an ic ack, located in the freezer, in the tank
to Io%?su{%@'f%ﬂ%)erature if the water tenperature is
t ol hChérk(earch brecmnasior teakiSgmpldsithat 1eaksire neported as fadlaires.
col d_’f‘ﬁés%;that%on'ggfegg,éhgse. water lines. 6. Place a

e wn

speci nen face si under the speci nmen hol der. 7.

d anplt-he Egbeesrbauideonty beeowteddbleaks pecup itl thedest erea.

éi ar: }“ﬁt e%l_.i.howil\%%ps 5F5vaﬁ:rbbﬁ@fatif1€ Ehees g&l_irill_ié%l%%tthejc@amped
ar e timer n e gauge on e ester .

reaches the speciefq%S&%gPesggﬂE@nPi.wit 'é%"ml(ifg OREthis edge

each speci men forsheBaksbe Gaimpddes t hat | eak are

reported as failures. Those that do not |eak, pass.

11.1 Failures should only be counted if |eaks occur in
t he t esthrag samplasiofithd exomaple nterighwere tostadbs descried dtove.

S PER kB sadhplédYussddanie o Mg Lf the specimen or within
0.32 cm (1/8") of this edge

(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 704:2°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.
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shall not be counted. Three sanples of the exanple
material were tested as descri bed above. Al three

The exanple fabric was tested for fire retardance as
foll ows. Apparatus : Cabinet including Tirrill Burner
Brass wedght Enitetlad pikp edihrtbabitahelBghtand cl i ps Sci ssors

or hol e;punc [ ti ock Butane li-ghter

T ror (Fan nadBRFEERBR B LS Cuthf S gl AR, Pt me
ruler (1 mpietdtusfrond lasest pest trathe ti99% pur e _

the 12+ Tongrh B e e i on.. Number

e :

of sanplds: ?mtﬁeﬁﬁlamf%lﬁrql?gt@f%mw ity thedlagisder Aldgast
at 702F, 652%kiinges priortto theStsdginiing dJe&ich Bstapagidriesting L.
Cut specinens as specified above. 1.1. Ensure that the

gas pressures‘?s§1°§'. 50.25 psi. 1.2. Turn power on

( cont r ol.9pandldjushthe dlamiedrejght fo BS" By turningehekdabt at khedimttom
slightly cou ' o bt 1,b

Ignite the p?f%té b\ﬁvl 1(:3 ﬁ&%léﬁg%tﬁ)aﬁ{eﬁ?%e %%g?&hﬁ&gouﬁtgr ust
the pilot sigleckwisajogecrpgphietigighpi The tirabihe ﬂvgaessjhp@ld

the pilot fl gaehfleasp pdifit SANEHhmRIhdItathbO the tip. 1.6.
n

e e TR LS hO e Ll 0 SEtns, . T
| east 2 m nuflemeprior to the beginning of each set up
and tesfhig Tym the flame/fan knob to fan.

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. DPosition 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.

(2) Fire Ret aPdEOS®06/028330
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session. 1.9. Adjust the flanme height to 1.5" by
turning the knob at the bottom of the burner clockw se

decrease the height. The tip of the flame should reach
the top point of the flane indicator. 1.10. Re-set the
fl ard i Gestingon tiner to 12 seconds and re-1light the

fl ane. 11 Pl-g ﬁletrﬂaalf h@(ﬂ&{ %ﬁ@ldlép 8[? Eﬂeq’ngu unglbl(;]%[ ock.

Pl ace t e neta specl trEn
1.13. AEgn éle@maﬁpgee@nnethemetalﬂ@lmtsmh th@tduerceswteh

the short ed&&s@fo‘c M}ﬁalﬁi uﬂweﬁhﬁ@a%q rkihgk Bheh Whort
edge of the

speci men ho
and clanp wi ?‘fg Q%ehecqﬂeb‘gleétls ?]\‘/ﬁileél ﬂ’e‘g‘ g‘h Wersdge 9&%@
maki ng sure hdlderdurmy i s snooth and flat in the
hol der 15 h nob t f,l a 1..16.
Li ght t%]e flglr?\-:ggmésl% %eﬁl Jl%rl?ta/ane &‘HP&P %pfg?two places on
| medi at el y taghisideleakingsvee ﬂampkmmbnus)smcbdth afd I8t in the

Posi tion theh@lg@lm men hol der securely in the cabinet.

1.109. ke sure der is positioned in the groove
of thel\ﬁﬁi det Udhe ﬁ‘{“e)tfﬂ’el“}ﬁ’ﬁékﬂ@met he cabi net and the

m/ ddl e :os thelglhomrﬂaﬁegmtwﬂqetbbensmgﬁtﬁﬁen Ib S c;enfJI er ed
3/ 4" e i ne oor
and the ood S48 ateﬁfo%th?ﬁgmggg%%t t be tested
Wi t hi n 27m nkxsitsorothe spichgerphalderdecurelyhia tbad:ﬂblitmt 1.21
Turn 3 be f{apes B thotlcfé id 1&ngd§1]i Lo bR of the
t “Fane has

12-second flane

ext i ngui sh edhcé@ﬁﬁfﬁtﬁf the &@Cl{ olethp Pﬁbjtletl ainé Iﬁhat |ﬂS€ mh’b‘lle of the

proper si ze.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.

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.



1.23 . Depress the door release button and allow the
cabinet to ventilate for 30 seconds or until all snoke
wae@7owees are renoved. 1.24. Adjust the pil ot PCT/yk1006/028330

i f necessary, and repeat steps 1.15 through 1.24 as

needed until|l proper pilot size is maintained. 2:

Test i ngthe2xdmplelreateridlhiestevefoa firspesidarn had ﬂi&efirf])llowirtghlesults,

mount i i : i ] ' in the neta

hol der Q%J;gjﬁﬁﬁig]ta@%én eﬂéa?%trsglgde%gzigé %g%d%'{o}ht ain any
ié%%_%i fication markings when the short edge of the

Samplespem men is aligned with the |ower edge of the hol der tandard
2.3. Cose the spgecinen hol der and clerrp Wi tAUerS d Ps ab_iation
t ONn eacyT ST demakyJ1g—sure—the—spect TS

Werp Q%gto i(é?) flat a%g the hol Qﬁir 2. 4. &lirn t he (1{) came/ fan 8:83
l‘f\ﬁb‘m)rib ! qigqn?lgNOSDr.id" gn\tﬂel{m eDrfi;{ ﬁgFeNMotS]r' t he "but ane

lgrght er. 2. mrediately turn anelf an knob to
Qbfgth@ny. Positiqan the spegisgen hol degssecurelgy in the g4g
cabinet. 2/8. Make sure that the holder is positioned
in the groove of the holder rest at the back of the

Fil  oabiiaedssnd thatyd he mddl g of the | oper edgg @f the ;ps
HregioWRRc) $ centgred 3/4" apove the bgrner. 3§ C oseqgg
tve/Deigbi net  deginamh t haudidesbrig\ohviiynbsipSpect nens
mhat be tested wwthin 2 mnutes of being place in the
tamgtien). 2/10. fwn the fl ame/fan knpbsto flams to 0.16

start the 12-second flame. 2.11. Determ ne the
after-flame, and after-glow tine, and the presence of
mel t i né3)ctcamrStpgnicly, after the 12-second flame

5 extinguishes, and record in the |ab database.

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 (35.5¢m) 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



2.1 1.1. After-flane: Using the tiner nounted on the
hood, neasure the nunber of seconds, to the nearest

w022 7sewonds, that the material continues to bPETYUSIW&028330
the igniting flame extinguishes. Do not turn the fan

on until the specinen has stopped gl ow ng, reggrdl e
of whet her or er-gl ow i s, b msasﬁ%éﬁ@“—'"—al
2.1 1.2.. Af{er- ghamomeg flaxkprce i mpriabric Strength (456
cimen . (LD/s nch Lb/n /in - 4000 N/Scm

msasure§t9ﬁ-q—r$u oS QCOHE the, BT
seconds, that t| : i ews| af t he flam ng 99‘y°

et /= 102 H (Y
ends. The gl ow shakhes ot begxtt gui % even if
after-gl owgti i va] uat ecause of tg*%
glow s effgct .cuglmr 1.3. [t/ Drip: Lo&){

; 38
for signs of netttngor—dri ppINy. The exan‘pl e mat erl al

rest

t ested fﬂpergéé' TERgs dance 4%u—r e Tng,ls)vw o Test L%%

i 11 ustrageynget A 33 TR TG wWas Tigsgd e

ret ar dant c@mwpﬁww ay

Devi ati on Warp Afterframnme(sec) 1.3 1 2121230065
Afterglow(sec) 0 0 0 0.00 0.00 Melt/Drip l\/blt/No Drip
Melt/No Drip Melt/No Drip Char Length(cn) 1.4 1.55

1.85 1.60,0.19 Fill Afterfla sec 1.11 10
0. 08 AftEISiE Tl smbdim @t@og@@@rﬁ twﬁYWlﬁPuhﬁvmﬁ’e&V No
5 Dﬂhllptrmdlamﬂxldeﬂbnbpd Mekin, e fdesept iGhantioneshgtld onpe linfited to

1 stich 1ilu§5at1$n§§né)de"s@nptlons. It should be apparent that the changes and
modifications may be incorporated and embodied as part of the present
invention within the scope of the following claims.

11
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(3) Seam Strength 5 Two pieces of the exanple fabric
were placed in overlapping relationship in the warp

pi ece overl apped. No seamtape was used, nor was any
scuffing or abrasion perforned on the areas to be

wel ded. The overlap was welded to forma seam 10 with
an Aline Wl der Mdel HD ?éLgiM%SO degrees C for 45
se&]gnd,s. Strips of the fabrrc—were cut 2 inches
(5VBadSFlarekisby 14 i nches (35.5cm) long with the |ong
di rection perpendicular to the seam The seam strength

tested b ulling the seamon a tensile tester
\(Nial?\str n&%’r“{?d%&flﬁ%‘?ﬁgesﬁmtw@%@?m Mbdel 5567) with 4
inch (10.16 cm gauge length at 2 inches (5.08 cm per
m nut e (abadsyerofsiabric hatirg a FrstausbeindRaetERNSIrBEs Snd

produced. e | bel ow, and

i ndi cat e %@@fﬁéﬁéﬁl&%&g@%@%ﬁsﬁﬁaﬁc using this
sinpl e WI gi ng technique on the inventive fabric. A
seam hdbl dfuarogelyerg eentig disposeden saidfisss urfive and wkieading

strengt h btwesitarddoddiony dafd HBSE Hoth satPRRE %lﬁ-ﬁlce.(’f
Nom nal Max Force Max Force Max Force Fabric Strength

56 Spec bt2 Jd.nch. b/l nch ) (N5 Lb/in -
4000 NPoLHER & 6%aB bbbl heCiate s ubproubly 258 7o
97% 5 3BO®MONMeRrentagediShated Devaid CnMBIfE: RMtdx fanlin
embodi RRYenahd ‘éulﬂgné’ 653 $dbrs' A0 Wik %Qcorﬁa\égrfgcee.e n

3. An article as defined in claim 1 wherein said fluoropolymer coating
further comprises an additive.

4, An article as defined in claim 3 wherein said additive is a pigment.

5. An article as defined in claim 2 wherein said fabric comprises expanded
polytetrafluoroethylene fibers.

6. An article as defined in claim 2 wherein said fluoropolymer coating is
THV.

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

8. An article as defined in claim 2 wherein the article is fire retardant.

9. An article as defined in claim 2 wherein the article is an architectural

fabric for retractable, temporary, or permanent structures.
10.  Anarticle as defined in claim 2 wherein the article is an architectural
fabric for retractable, temporary, or permanent structures and is adapted

to be joined to itself by welding.

11.  An article as defined in claim 10 wherein said welding is hot-bar
welding,

12
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illustrated and descri bed herein, the present

i nvention should not be [imted to such illustrations
It should be apparent that PE¢EBEUS2006/028330
changes and nodifications may be incorporated and
enbodi ed as part of the present invention within the
scmoe oAntatticlé al definied th clhink 16 wBbRIMEI Yhaldihdisghabmed

i s: oﬁ@qﬁggg(weﬁhcony sting essentially of: (a) a

| ayer A ng a first surface and a second
surface and conprising pol ytetrafl uoroethyl ene fibers;
ang (b) AR afldHOEO n)é aﬁ?i(’) %e%'ir?‘&‘?c?%lcﬁ 1%?1 ga& Wefing.
surface and extendi ng e ween and anon

fromsaid first surface 2. An article as defined in
cl'Bd. m 1Ah urtidiess dFmed st ¢lhith 8P $B6feirPdaid weldif is hot wedge
fluoropol.ynmer coating di sposed on said second surface
and ext‘gﬁ1 bet ween and anong said fibers from said
second surface. 3. An article as defi ned in cI aim1l
whey ei Sq‘%ﬁ{a h r| ses

an addlltkﬁ\glﬁféléé Q@i&’{lﬁ{n g@%&% ne §N fdine, gali’r% ©5 a seam
wher ei rhayingp sermgth afeat leastD080 gﬁ’dnntnonanalAtrelagth pEthe fatwic.
defined in claim 2 vvherei n said fabric conprises

nde tet prqQeth ne.fibers.. 6. An article
6Sl‘ef |‘g%gmr %’\/\Sﬁ%‘% W?‘Qﬁrdﬂﬁlaﬁ%crl%bso‘f’%iﬁ@m(’f

coatlng i's TH\/ 7. An article as deflned in cIa|m2

f
Whﬁ negmtl %ﬁlg’ aﬂ; m E%\A%i;hrée%tﬁle 81%}1} hgl éﬁq%mffgrf’ éetardant

retardant. 9. An article as defined in claim2 wherein

theg artAg bﬁlcﬂegasacféﬁﬁé&ﬁi 86T VoRbrel PR 50 {s an archlteitaral

ret ractrgg nporary, or permanent struct

An art i'ép@c r%‘éﬁfqtarbéf‘d IRPERL) %@W@?@lsﬁu@th@sartl cle

is an architectural fabric for retractable, tenporary,

or1 e|e1[ %e ! F 2t Lc%%neé Elscle?lpndl W%ere te%l('jtlctleo 1sba% ajrcgntre]:gt%ra
fabric for retractable, temporary, or permanent structures and is adapted

to be joined to itself by welding.

20.  An article as defined in claim 19 wherein said welding is hot-bar
welding.

21.  Anarticle as defined in claim 19 wherein said welding is radio-
frequency welding.

22.  Anarticle as defined in claim 19 wherein said welding is hot air welding.

23. Anarticle as defined in claim 19 wherein said welding is hot wedge
welding.

24.  Anarticle as defined in claim 19 wherein said welding produces a seam
having a strength of at least 90% of the nominal strength of the fabric.

25, Anarticle as defined in claim 1 wherein said fabric comprises expanded

polytetrafluoroethylene fibers.

13



11. An article as defined in claim10 wherein said
wel ding is hot-bar welding.12. An article as defined

w0 poochoggomd 10 wherein said wel ding is radi of r eqRentg2006/028330
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wel ding. 13. An article as defined in claim10 wherein
said welding is hot air. welding. 14. An article as

defd, nedash BrtielealsMetilediEd1fin1 SALIVES A HOGrobSIyRRE ¥REQ8s
wel dl\rllg{ 5. An article as defined in clai m10 wher €i n

sai d ng produces a seam having a strength of at
| east 90% of the nom nal strength of the fabric. 16.
ArR7ar t i At ertiak adefelinedlin ¢laiel 2iwietkinduid 8uoropblgner toating

is wat %ﬁﬁ&%fo :hg Sépa&{l&\; cle as defined in claim1
n

wher ei iré retardant. 18. An article
as_defined in cI al m 1l wherein the article is an,

ardhi t et ditigle Psglsfined foplaine? ? whergisl said adslithesrigeypigraent.
per manent structures. 19. An article as defined in

cl28i. m 1A yieeH ol oF rhdlen@ b hichBednEraPfAbaé 6htapeGhs fiR stdpBlri ¢
for retractable, tenporary, or pernanent structures

d itself l.di ng., 20.
A ar ¢ iG] B0k A RO RIVIE S iR e B SBEG Maparinge
i suhfete,bad wel ding. 21. An article as defined in claim
19 wherein said welding is radiofrequency wel di ng. 22.

An articg} %xﬁ‘§s15’§£6d%ﬁ% thé‘ﬁfs't ahfaca%f M& ﬂgb#bﬁaﬁgggelr%r | \ph

hot
'13 wher ei ﬁ}f@\zb@r ses@}ﬂaﬁlrwguff geﬁ%@%@g&%parq@e tghyic ag |

article asifighg dedabiic shdéarulidd THBT BitWesih Grivedlll hitba
produces @ s&am ﬂavi ng a strength of at |east 90% of
t he noni naf“¥%@ gth of the fabric. 25. An article as
defined in claim1 wherein said fabric conprises

exd¥and el msdiogtadimakiingian ashitsotwalefabiib ey defed innlasm 29 dhrther
aﬁzoﬁﬁwfrlsﬁhﬁ%é el bAEMkioMOaEASthe 3kl SUHALAPEH WY

ting. s
uorop%lymer fabric with THV by simultaneously extruding the THV onto the
fabric and nipping the fabric and extruded THV between a first roll and a second

roll.

31. A method of making an architectural fabric for a retractable, temporary,
or permanent structure comprising the steps of’

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

(b) coating THV onto said first surface of said fabric; and

(d) coating THV onto said second surface of said fabric.
32. An architectural fabric for retractable, temporary, or permanent structures
comprising a welded seam exclusive of seam tape or surface preparation through

abrasion.

33. An architectural fabric for retractable, temporary, or permanent structures
formed by the process of providing at least two pieces of fluoropolymer fabric

14



27. An article as defined in claim2 wherein said
fluoropol ymer coating further conprises an additive.
wQo078moas ticle as defined in claim27 wherei nPGHUS2006/028330
additive is a pignment. 29. A nmethod of making an
architectural fabric conprising the steps of (a)

prand wieldig g aaitl|pies gl thee withaty the uttofi sogin dagel dr $tirface

S -@ﬂﬂ surface, and (b) extrusion
cj%%ﬁﬁgl e(?gﬁgﬁﬁggyface of said fluoropolyner fabric
with THV by sinmultaneously extruding the THV onto the
fabric and nipping the fabric and extruded THV bet ween
a first roll and a second roll. 30. A nethod of making
an architectural fabric as defined in claim?29 further
conprising the step of extrusion coating the second
surface of said fluoropolyner fabric with THV by

simul taneously extruding the THV onto the fabric and
ni pping the fabric and extruded THV between a first
roll and a second roll. 31. A nethod of nmaking an
architectural fabric for a retractable, tenporary, or
per manent structure conprising the steps of: (a)
providing a layer of fabric having a first surface and
a second surface and conpri sing

pol ytetrafl uoroet hyl ene fibers; (b) coating THV onto
said first surface of said fabric; and (d) coating THV
onto said second surface of said fabric. 32. An
architectural fabric for retractable, tenporary, or
per manent structures conprising a wel ded seam

excl usive of seamtape or surface preparation through
abrasion. 33. An architectural fabric for retractable,
tenporary, or permanent structures fornmed by the
process of providing at | east two pieces of

fl uoropol yner fabricand wel di ng sai d pi eces together
wi t hout the use of seamtape or surface preparation

t hrough abr asi on.
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