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TITLE

HOT BEVERAGE FLAVOR PROTECTOR

BACKGRCOUND OF THE INVENTION

5 The enjoyment of & hot beverage such as coffee
or tea is dependent cn the flavor experienced by the
consumex. The flavor sensation for beverages that are
served hot is a combination of the actrual taste of the
beverage and the temperature of the beverage. Although

10 automatic devices for making coffee or hot tea are
designed to hold the beverage at a temperature (holding
temperature) at which the consumer will experience a
desirable flavor sensation, the flavor of the beverage
deteriorates if the beverage is maintained at the

15 holding temperature for a period of time, often not
more than one hour. The longer the coffee or tea is
kept at the holding témperature, the greater the risk
that the flavor may become bitter, burned or scorched.
One soclution to this problem practiced by food service

20 industry is to pericodically brew a fresh batch of the
beverage. This solution to the flavor problem costs
the food service industry time and money since a worker
must throw out any beverage not yet consumed and must
take the time and use materials to set up and make a

25 “new pot”.

Several patents address the problem of
presexrving the flavor of coifee. U.S. Patent 4,798,937
teaches a plastic covered ho:t plate having concentric
grooves about the center of the hot plate. These

30 groves form open areas through which air can circulate
to moderate the temperature of the beverage.

U.S. Patent 5,156,677 teaches a coffee maker
having a metal spacer which separates the coffee poc
from the hot plate in combination with heat -sensing

35 alarms that provides a warning if the level of fluid in
the coffee pot is below a set level. The metal spacer

has a central opening which provides an air space



A fabric disk to protect the flavor coffee or tea from excess heating
conprising heat resistant fibers. 9 Septenber 2003 WO 00/ 60986
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| NVENTI ON 5 The enjoynment of a hot beverage such. as coffee or tea is
dependent on the flavor experienced by the consunmer. The flavor sensation
for beverages that are served hot is a conbination of the actual taste of
the beverage and the tenperature of the beverage. Al though 10 autonatic
devi ces for mhitwegn tefdoffee pot dndtthd ket plate to Wewt graemperatiad off thBeoffiey er age at
a tenperature (holding. tenp ture) at which the consunmer wll_ experience
a desirable fl avoEJl- geﬂ@%ﬂti‘l@ﬁ?‘?’téﬁé t?chﬁ’ﬁﬁ ciularispagsehavingarenggsdhdtor at es i f
t he beverage | i 1 § for..a period of
time, often n%t?en%n%?%@}tlﬁgﬁmg}nsegpggﬁggt‘?’ﬁggpff%g&et?%ﬁ%ﬁ %eﬂglrs tea is kept
at the hol di nefteneatoeriag uray betattechpdda therpat beto the kot platet Thhettéduatwor may

becone bitter,. burned or scorched- e solution to thjs obl em practi ced
by Tood se v E8 F5na SRt 4r Shgos Brthsth o) istecncdhs B BERLR of ¢ he
beverage. Thi pvapkitte@Belafind BEthEafes. probl em costs the food service

industry tinme and noney since a worker nust throw out any beverage not yet
consumed and rust Thaienthes afitheeprgsant inventien wantad to provisien mganatd make a 25
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concentric geaméaturabdiie Heherage at £highholdig: b@pephat dhichhessts3Pgr oves form
open areas through which air can circulate, to noderate the tenperature of
the beverHhe pretstrepdlaang expenionredora vashBiaegity o edffeedrindR®sr  having a net al
spacer which separates the coffee pot fromthe hot plate in conbination
W th heat -sensing ‘

SUMMARY OF THE INVENTION

The present invention provides a fabric disk for protecting the flavor of

coffee or tea, the fabric disk comprising heat resistant fibers wherein the heat
15 resistant fibers contain at least 5% by weight p-aramid fibers, and the disk has a
thickness of less than about 12 mils (305 microns) and a density of less than
about 20z/yd* (68g/m?). It is preferred that the edge of the fabric disk is
stabilized from raveling by the addition of a binder or by fusing.
The present invention also provides an improved brewing apparatus for
20  brewing coffee or tea, the apparatus having a hot plate, 2 movable beverage

container, the



35 alarms that provides a warning if the level of fluid in the coffee pot
is below a set level. The netal spacer has a central opening which

provi des an air space 1 9 Septenber 2003 between the cd Sgacmpbdr 2808 t he hot
plate to |ower the tenperature of the coffee. U S. Patent 4, 994, 694
teaches a circul ar spacer having openings that attenuate the heat that is
applied to the coffee pot by the hot plate. This attenuator ring may be
attached to the pot or to the hot plate. The attenuator 5 ring works to
create an airbspag ef aichaem doaechaith Bhaticd phitel thdienpo¥dneeait perpiising | ower t he
tenperature of the coffee. The inventors of the Present invention wanted to
provi de a neaP@sitieuingpetpyeeibecppiginer betiapaprdbedet plate alebdadiski | e at the
same tinme nai i B\ : : t i hol di ng
Fomper at ur o b ag e e REE G SR el i R ATRRRRBLr Rl T7' 2 Vst
maj ority of calfidued? drils{R@T sicrGhdyRMRY dEksi{THE 1dshVENEbON Zbaé/dp(espdnt), i nvent i on
provi des fabrjc disk for. protecting the flavor of coffee or tea, the
fabric di g& C ‘?’h"srf’ﬁ’i‘dhﬁglélf%rsééqut?&ﬁ?erft %J%Qté’?%erei n the heat 15 resistant
fibers contain at |east 5% by weight p-aram d fibers, and the disk has a

t hi ckness of |ess than about 12 mls (305 mcrons) and a density of |ess
than about 20z/yd2 (68g/nR2). It is preferred that the edge of the fabric
disk is stabilized fromraveling by the addition of a binder or by fusing.
The present invention also provides an inproved brew ng apparatus for 20
brewi ng coffee or tea, the apparatus having a hot plate, a novabl e beverage
container, the 2 9 Septenber 2003 bottom of which is in contact with the
hot plate, the inprovenent conprising positioning between the container
bottom and the hot plate a fabric disk conprising heat resistant fibers
wherein the disk has a thickness of |less than about 12 mls (305 m crons)
and a density of |ess than about 20z/yd2 (68g/nR), 5 and wherein the disk
is sized to cover the hot plate. 3 9 Septenber 2003 The di sk of the present
invention and in any of its enbodinments is preferred to have a generally
round symetrical shape such as a circle or a



pol ygon. 5 BRI EF DESCRI PTI ON OF DRAW NGS Figure 1 shows a conparison of the
total dissolved solids in coffee naintained at the hol ding tenperature as
a function of tinme for no disk, as a control, a 9 m!| 8Septchidec2003i sk and
a woven fabric disk both disks according to 10 the present invention.
Figure 2a shows the difference in the hottest part of a drip coffee naker
heating cycle when no disk is used and when a 9 m | spun | aced di sk of the
present invention is used. The variation in the liquid coffee tenperature
over time with the 9 m!| spun |aced disk of the present invention is shown
in Figure 15 2b ang wi thout the disk in Figure 2¢c, DETAILED DESCRI PTI ON
The present inventil8fd (ﬁﬂ&’e&reﬁnfHb’??@”oﬁ”éilénﬁwoﬁﬁ%?@b‘?qlmnﬁsh‘é flavor of a

coffee or tea, hgi&i@ hbe ﬁgm}g arafe) in
whi ch 20 the Bever age hltas %gor eacl}! ar?g'hgg ot ﬁc\é?%ﬁ\?\ﬁl'%ﬁ%%g}g Cgr(e:arrber 2003
WD 00/ 60986 PEalyRS00/ 09226 supports the contai ner and al so keeps the coffee

or tea at_the desired holding tenperature, the fabric disk conprising
heat resistant fibers. The disk may be formed as a non-woven or 5 woven

fabric As used herein, thgREFDRSERIPTION OFDRARGISGsM™ans fibers that do
not nelt, shrink or burn &t tenperatures of i1rom about 40 to about 100C.

Such fibers may bé&igure i bleovior enmojparisan of thisdets] dlSSOé‘mde;Ollésr mscoffee or fi |l ament

|tifilameng d d b ful
"n the' pr esenf e HUBK! Rahe PEoRBebpralts e BREH S ot RE I R A B s Tt 1 s

preferabl e tocsasl, 49 BEY Hubfiaded distend @rwovdh Fabrid dislSbdth efsRE a&ioedlh%jfmke 15
thin disks fromnon-woven fabrics for the ease of manufacture t fiber

| engt hs affl dBwirsesenigxention. hi gher performance textile applications are

sui table, Figure 2a shows the difference in the hottest part of a drip coffee maker

heating cycle when no disk is used and when a 9 mil spun laced disk of the
present invention is used. The variation in the liquid coffee temperature over
time with the 9 mil spun laced disk of the present invention is shown in Figure

15  2b and without the disk in Figure 2c.

DETAILED DESCRIPTION
The present invention provides a fabric disk for protecting the flavor of a
coffee or tea wherein the disk is placed between a container (carafe) in which

20  the beverage is stored and a hot plate which



-but it is recomended that cut fibers be nomnally 0.25 to 2 inches (about
0.64 to about 5cm in length, and 20 filanents be about 1.5 denier

(1. 7dtex). For a woven fabric recommended yarns are 2 pI?ﬁ*ﬁWﬁ“?@k?003
“recomend®@ P¥f%6e is 16/2's cotton count (27/2 Nm). Vari otfSTA§HES2260¢

m crodeni er fiberpppesal thagehromimekt 2pEodd SOr XSEREh Shge F Priceeszest tay

al so be used. 23, Thgugesotechi Relainy Yamps-Aaviceg ahadduldis d aidke range
of from 150g per denier or_nore in, constructing the disk helps in

mai nt ai ni ng t he“SHRB&SIAAdNERAL HESESEAPENE 2QFSK "even at | ow fabric wei ght.
To achieve both protectiovneotiichentlaver fotmiekde akote ewff-ee3th ovrtea and
to maintain the holdi tenperature, it is essential that the disk be in
t hermal cont ctwﬁfFﬁ'ggPﬁlcfhe bott om of the serving container and the
heating surface in theAbrewedgheppdrat Gde Weem tigatdizgcigitame presBht

inventionis 3 wouen £abrig ashalrikc gomahhing at | east
5% by wei ght p-gﬁéﬁ%g?gpégggtﬁg p?efgrred. TheS p-aram_d giber%ﬁgsy be
d

i ncor por at ed | nE6VPREAEFHEEFCOLnETRTHEERY Lot Vs tRpPEN M P90 8s | ual

stapl e yarns or 5,2 -Sephonber i2008e WOrR0060286 PCHWSOO1R26e agarns

i ndi vi dual filanent_ﬁarns. For eﬁ%ngLi, in_a_rip- stop weave, p-aramd
yarns or yatths EontatArRg-hPEhBrte6hc8REr St ¥6/8'Sof p-aramid fibers may be
used as the rip-stop yahaslehgth antovemidirslooff it praagbnra¥rnyention, it

| Sy Gesirable 1o skahl Lhzenlng eddes 9b.Lhe sk oRSl 1 diavel N9 DY
addi ng a bi nder 8t By usirng ﬁe edges to .prQV|§e a thin non raveling edge
and al |l ow t he die3khpoghcéprathinhersdifices tof St REHEF 3G &aneEe he

beverage 10 contajpek. of YBY¥eRhabr Cc disk ARY il gpredatoat et Mbkd a
sui t abl e adhesive that |s stable at the h%l |n% t%nper ture and %enporary
in nature. h%npgpapydpﬁks from non-woven rabritTs Ior the ease ©

manufacture. Cut fiber lengths and deniers used in
higher performance textile applications are suitable,
.but it is recommended that cut fibers be nominally 0.25
to 2 inches (about 0.64 to about 5cm) in length, and

20 filaments be about 1.5 denier (1.7dtex). For a woven
fabric recommended yarns are 2 ply, and the recommended
weave 1is 16/2's cotton count (27/2 Nm). Variocus types
of microdenier fibers resulting from melt-blown or
spunbonded processes may also be used.

25 The use of fibers or yarns having a modulus in
the range of from 150g per denier or more in
constructing the disk helps in maintaining the shape
and flatness of the disk even at low fabric weight. To
achieve both protection of the flavor of the hot coffee

30 or tea and to maintain the holding temperature, it is
egssential that the disk be in thermal contact with both
the bottom of ‘the serving containexr and the heating
surface in the brewing apparatus.

When the disk of the present invention 1is

35 formed from a woven fabric, a fabric containing at
least 5% by weight p-aramid fibers is preferred. The
p-aramid fibers may be incorporated into the fabric in

a blend of staple yarns, as individual staple yarns or



nature neans that the adhesive is not permanent so that disk can be -
renoved once soiled- Also in the woven 15 woven fabric disk of the present
i nventi ong placement  of the p-aramid containing yarns i n9Pegtamipar2p08 hat
provi des contact across the face of the heating surface h&¢&/{5PH¥RY to be
of particul ar v&PFuéldigaryplndvdmmerdbriarihicl iR pramelemi in, asatpn,
basket or rip-skepp ¥8aweavesarEit drasiriy eheryaehd ardnad it ey pr
invention is a non-wven fabric disk havﬁ%densit of not nore than

202/ yd2 (349/ n2y RRE"ETEECEPSt fifc Bide™ Sy i 1% 13 ¥os

m crons). This nop-wowveny2sndi.sk provides optimum fl avor protection at

opti mum holdi ng tenperature {:Sq1 t1 MeL ar to .
mai nt ai n theE'dcoffee at '?lftqead‘edgp%g% él%s}? p%en%}? ten%ée%tteuﬁ&%éiﬁﬁxﬂ%tﬁ%ers
useful in const@agirahlef tosgehba ldizsk thwc|afie-af ahiel, dislaragd thst30

pol ybenzi m dazol-gve poh¥bBpoxazake, P ivrheny ene £islldd d8e edges to
pol ybenzot hi azol e, Eﬁlgyl m de and m xtures of _these fibers. Mnor anounts

of other fibersPhaY 2208e8 86T SRY AL h&ESSS iHW LIdPhdihaphrEeitedl v
effect the pertontancecht therheals oEsitdHaniod iglets MA@k Pefdheys

i nclude thqgse fibers.containing at-Il.east. 85% wei ght aram d pol ynmer. The
p-aramd fﬂt%))er SC%%%/& &1 h l\r!;\‘h‘()" é’eBr fl‘a%’rﬁé:r tdlf‘3 ed faacﬁﬁ itﬁ fon te%%/p- aramd
pol ymer units. ®i9hSepseibabl2088heWhHve0/[6EI86 sPCHAUSE0/:09226= |hplatinali sk

according to t LN ti i e . as a
background f ab??%r%sﬁﬁgwgﬁlgép%{g?a%gg\pograﬁ grr_isifllaar@_?s%egontc% é\%ﬁg rgr
concentrations ®FCpraraarast FBafs thgy Agdesifac Aed Ny e rniadiagHe ke SuRt

fabric as a grigisdhisnOpédramyvbe oattachadeen ona sy ibptdhsigaspf the
background, Gabrl e 1 EabtsbSa! %P8 ALEACNST 00 0L Y N8 31 98 O diisne
of the p-aramid containing yarns in a geometry that
provides contact across the face of the heating surface
have proved to be of particular value. Useful woven
fabric include plain, twill, satin, basket or rip-stop

20 weaves.

The most preferred form of the present
invention is a non-woven fabric disk having a density
of not more than 20z/vyd® (34g/w’) and a total thickness
of not more than 12 mils (305 microns). This non-woven

25 disk provides optimum flavor protection at optimum
holding temperature. That is, the temperature necessary
to maintain the coffee at the desired sipping
temperature (>170 F). Fibers useful in construction of
such a disk include p-aramid, m-aramid,

30 polybenzimidazole, polybenoxazole, poly(phenylene
sulfide}, polybenzothiazolé, polyimide and mixtures of
these fibers. Minor amounts of other fibers may be
added so long as these fibers do not appreciably effect
the performance of the heat resistant fibers. Aramid

35 fibers include those fibers containing at least 85% by
weight aramid polymer. The p-aramid fibers may be in
whole or in part formed from sulfonated p-aramid

polymer units.



-background fabric, it is preferred that the grid side of the disk be used
in contact with the heating surface 10. of the brew ng apparatus.
Attachment of the grid may be by weaving-in for a woven Baxgpigroker®008bric,
"stitched WR 068Gt t ached a |ayer in a | ayered constructi oRCT/ER00BER6case of
a non-woven background Ifiabnycdithe agrioddimyg e atttcaghedsdne sivieghiing,, as a
web 15 on whic e - f LC r med I r -a | ayered
const ructi on. %1%%15% ‘ﬁ%}ygltg%e(?gfslg?trgglt%g %aﬁs%t?y .lJiOc %t ﬁggé:rl?d can be
pl aced on the bdekgr RMmrafa®ryerRioRl YoriBoSeOnsH$K¥ind Nighelis art. The

di sk of the pr e(;s@r%eﬁw&@%ﬁ@_@tigta%bﬁ&d 20devekppent 0k kakaspet s or
zones of hi gher t enperat ure e liquid and produces a nore gnlform

I {
even heating o4 h%a?]f%ﬁ?‘ﬁl‘?dTE%b§ﬁ8p€goF BR&ddi sKki'S FefefP¥dPfo  be that
of a circle or & potiygdnon Fone aopobypgan sshape ofondchdadigyrouorn Mabeisi.des

is preferred. . The present inventji sqQ_ptovi des.. i pr.oyed brew ng
apparatus for %Jrs%vﬁhrhgpsco’f gtéeo?t 8%,}18%]%5 g)f)lggr\é%lus%ﬁgd\%i r?gpé:%\éot pl ate and
‘a novabl e beverkmscgromai hebrihe bot tenpoklismireld itdatn thensast Witk t he

hot plate, a fabrig digkscopprisbag;hedbnkasistant, 3 ilkers nahereirnthe
di sk has a thickness of less than about 12 mls and a density of |ess than

about 20z/ 82 qRAHFTHIhBPRARALHE -di &k trehERI¢d o tE6V 8F 1EhBakot -

plate and i s posd thpngshbehyeen tbe eorbakcnebakarelindadtrie hot plate. By
cover the hot plate, i% i S meant §5 éh% di ﬁk has .a si ze | arge enough so
R FE8588“n6t

that the bottonfoft® Wt B nd fEGER & NS SPFate directly.
It has been founshdtmicdisks whnchhar easki giit ey ncar-gervert enckoreuhngt pl at e,

fromaround U8 103" (2.10.25 M) Lo WO00E095 oc:20M kAT 48 o Gleke the

best performance’ g . _
15 on which the non-woven fabric is formed, or as layer in

a layered construction. There may be other suitable
means by which the grid can be placed on the background
fabric known to those of skill in this art.

) The disk of the present invention eliminates

20 development of hot spots or zones of higher temperature
in the liguid and produces a more uniform, even heating
of the liguid. The shape of the disk is preferred to
be that of a circle or a polygon. For a polygon shape
one having 5 or more sides is preferred.

25 The present invention also provides an improved
brewing apparatus for brewing coffee or tea, the

} apparatus having a hot plate and a movable beverage

container the bottom of which is in contact with the
hot plate, a fabric disk comprising heat resistant

30 fibers wherein the disk has a thickness of less than
about 12 mils and a density of less than about 2o0z/yd?
(34g/m®) and wherein the disk is sized to cover the hot
plate and is positioned between the container bottom
and the hot plate. By cover the hot plate, it is meant

35 the disk has a size large enough so that the bottom of
the container does not touch the hot plate directly.
It has been found that disks which are slightly larger
than the hot plate, from around 1/8" to 1" (3 to 25 mm)



oversi zed disks help to elimnate cooling convective drafts that can
renove heat fromthe warmng plate. For best performance it is preferred

that they éogh@%Gis formed froma non-woven fabric. The dB 12803 or med
fromspun laced fabrics, spun q§nded fabrics, _mel {tbig £c§hggemoven

fabrics. Pref érarliﬁrelﬁ'eagﬁlv‘?e StANt - PherS T HeT tde mara a mxture of

m aramd andq@eﬁsﬂnéﬁfdb@ks hdhe d@s&llml@meée¢%@ﬂyﬂ%asonﬂegtbaﬁterned or
embossed sur f aee, whi ol gan.be CLEaLEt LR LG AL ek Op1Ebe  non- woven

sheet as disclose

706 or by cal endering_the eet ng di sk
may be treated for starﬁoﬁnheﬁhtE?IFQE@Fﬂﬁﬁcytahﬁ Hﬁ% exred hBafr&&Fed with

a non-slipgtreatdenf st foifed €ASEmI § hbh Chbean bEEMESD. thEheaﬁﬂhngmayate and
the disk. The disk of the present |£v§ %lon may be trea&?g %05 staln and
e

wat er repelIeﬁﬁﬁ?%ﬁﬁnﬁ%yf%?ﬁos%%n 7 AR tH° a RS Feafment t o
i ncrease frictieomn: bfﬁmﬁ ﬂ@mrséspotreavennfabslpeef%reédrredbeeatthrn 20

di sconti nuous coatin SI|ICO i | eas i f the
di sk. The pref&r3%dt Eho i ln?%?ﬁ% Hs%% %@cﬁg %nmlggﬁgé ggE{r?llntlng

process. The prneseid am@eptan@maﬁsélb¢evrdeEh% @%@%oﬁsopreﬁﬁeﬂp Y &8Ff ee or
tea "‘“erew hea Lpegté'\@fﬁéd'érpéﬁﬁc@gsgé Lhrpgh QEQ@Hdéaﬁf peoktegrer heaves

of tea in ont ai ner supported on a hot surface desraned to narntarn
the coffee orQhﬁi@ﬁn%i@@ﬁ%é?a@ﬁr%h%bBQ% FOBTR TRAPEr AF ufESChBERGd D

conpri sing pl agd ng, bet Wween bhepyceatahaeringdchbeshott surface dikabric di sk
conprising 30 heat. resistan wherei,n the_dj Kk s of

| ess t han abod%iﬁéb%1T§e%5ﬁé EBEn§F?§no?n?e§%t épeg Pg§ogka %%§( ~4

9/ M) . The gedlesalbé echeagee wsed aOnbneﬂﬂmpfteeatmsntthe danEﬁﬁﬁhod in

uhi ch heatgd el gL, of, & LENDSL3LHC ey 35: O 61 LPaNAB0chE GOSCF [s passed

t hrough a- to extract the coffee oils.
For optrnunlflavor theTbefﬂeekoﬁéetbﬁeWEGSﬁﬂ§tlnventlon may be

‘treated for stain and water repellency and may also be
treated with a non-slip treatment to increase friction.
Such non-slip treatment is preferred to be a thin,

20 discontinuous coating of a silicon resin on at least -
one side-of the disk. The preferred method of applying
such a coating is by a printing process.

The present invention also providesla method of
brewing coffee or tea wherein heated water is passed

25 through grounds of coffee or leaves of tea into a
container supported on a hot surface designed to
maintain the coffee or tea at a temperature above room
temperature, method comprising placing between the
container and the hot surface a fabric disk comprising

30 heat resistant fibers wherein the disk has a thickness
of less than about 12 mils and a density of less than
about 20z/yd® {34g/m°)

The general technique used to brew coffee, is
the drip method in which heated water of a temperature

35 more than 180 to 205°F is passed through a-bed.of
ground, roasted coffee beans to extract the coffee
oils. For optimum flavor the coffee once brewed must

be held at in a temperature range of 170 to 180°F. The



-be held at in a tenperature range of 170 to 1800F. The 6 9 Septenber 2003
WO 00/ 60986 PCT1US00/ 09226 preferred tenperature for dri nki ng cof fee éthe
sipping tenperature range) is about 140-170F with the nodiSepissiar 200

"si ppi ng t¥RPEEBAr e being 160 F. In order to produce an ectEUHEWAP22dr i p
coffee 5 rrake;ﬁrefm:myedmmm;ammere Ose thenkane beffeag(ehenenpritig both
bring the wat ratu d at h p to

mai ntai n the ?{?@gep% d‘%ﬁ%@at g%rpé?%tagrégg Eguse&’gghoggehgg%gng el enent
often tinmes ri@%lmlEﬁlheﬁlE?PPIJen%oWTé@eﬁ%FHFﬁgb?éﬂ%e%é@ur% nmust be 10 set at a

t enperat ure hi gher thaﬂntbﬁd@pttaumbah@bngn éeaﬁ@matauedrIbatolfse@
terrperature hi h enou h to cause coffee flavor dation over a short

period of 2ti The PRANTECBETERE BRSoFPe h%%‘?? S@t&REnt ' *Bhlt-desi gn
of the drip confa% e@omhﬁn‘mgljaadet\mathe t5 boewatdonenpehatuspotsdonot he hot

plate surface and iy g Gofdee Lbahdn: UENHOtSPOLS. QY ehol hiRcause the

| oss of aromatitc 0| ormation o ter tasfing corrpongnts in
“t he coffee. T@mmﬁlﬂf%tl othofuseoff eent| h9dFing @sspenat edtant h an

increase in the g0 talals dipsol ved sgkkds hBlégﬁ?CQéﬁ @raEuggr gudrshews

t he percent increase in dissolved solids for c rom io,lBO m nut es .
after brewng.SShert tthed HIRKEJFUT € 1 BReEerbaR NVt PBHLITYTpPated Bet ween
the carafe ancterﬁﬁ'terc’mﬂrdﬂ ateat owracaaﬁpeiaamr@nslgﬁ dnsaghved solids 25

result indicating that %Jiavor % g §tectgd The oo e |slal sQ
ot i nod ar SR S TR ST B dRE et lidh or) SBRE pERi8E%8s,
-and Exanpl e 3 tshwow trrelsa/am@tmamtsre nof enper an ue £F olfleahen‘beatlemgnpl ate and

the 30 coffee,yddLand, Wi Nl dbeousseplethadiskyolal be phesent

invention. These ustrate uni form tY in tenperature in the
coffee |i &8i d Zawhathieon of hot spots on the hot plate suriace and in
- the coffee liguid. Such hot spots over time cause the

loss of aromatic oils and the formation of bitter
tasting components in the ceoffee. The deterioration of
coffee flavof is associated with an increase in the

20 total dissolved solids in the coffee. Figure 1 shows
the percent increase in dissolved solids for coffee
from 60 to 180 minutes after hrewing. When the disk of
the present invention is placed between the carafe and
the hot plate, lower concentrations of dissolved solids

25 result indicating that the flavor is protected. The
coffee is also maintained at a desired holding

L temperature (>170 F).
Figures 2a, 2b, 2c and Example 3 show the

varidtions in temperature of the heating plate and the

30 coffee with and without the use of the disk of the
present invention. These charts illustrate the
uniformity in temperature in the cofifee liguid and the
moderation of both hot spots and loss of heat at the
hot plate surface achieved by the present invention.

35 The present invention provides a thin, non-
woven disk which, placed between the coffee container
and the hot plate, evens out the coffee holding

temperature while not appreciably reducing the holding



noder ati on of both hot spots and | oss of heat at the hot plate surface.
achi eved by the present invention. 35 The present |nvent|on provi des a
thin, nongoWR¥RRs di Sk which, placed between the coffee cof ber 93the

~hot plate evens out the coffee hal ding enperature while Og C|ably
Fedubi no 1 he' hBPEPAGS B QU008 S Bapt EET: S008SLPCTT UERYBS 596"
tenperature bektbw téEEecThe dirskirairdshaehd g ntanpeéngtutdewkbdléeetathepti num
hol ding tenperature whil g %baﬁdé“eanc? L0E del a?érfﬁ&él&ﬁdgfe}glEPgr

formati on of bitter avor 1 es a e oss of aromatics:.. The disk 5
provi des this épvpﬂmmosh@tsr iang iee o]fO?e%n?)%réalﬁ%ff‘@th\Ptho'ﬁ]tlec‘ét‘:@l(ng | oss of

heat so as 40 E%@l&&@iefsh%hq%f foe;emn&mﬁﬂluf@u@@&@%fh@e@@étaum»@ol di ng
tenperature formof the present |nvent|on rovidin

the gre
| evel of perfoFAaREET SAASIGE WRRh A skEMavFRg? t‘ior?ﬂg‘&%ngég E%@s
than about 12 gehgezaddedensidy e dsdmihainohddng Qemgﬁgflat(lﬁégl nThe

Total thickness nean hat _t he sum of the th s_of e en
fabric and an% oS f%cé; & ERGRTT sUER e%tsl%nn%§§@$am8 %}’gc % ?E%%%S
friction coatingvel afcpmiiftamiarofia 45nrwrwslrep ém@kshavmngr awat er

repell ency, ¢oaL0gh s deos A %?aﬂnéﬁouétm spgesesahl ¥ geabeeyedst hat

this non- Woven r| c thickness out mls and r eat ment
| ayer be from 2eps Shgin #boHfe 3‘Qﬂ/|163h rﬁé‘léfﬁ‘r’r’p} e T‘PFﬁ%tF}a%‘é%nFﬁé pEdE8Nt

20 invention, bubrargenals Hrended 410 diméistde tRYeAbh oNovEXANRLES: EXAVPLE
1 The followi ng exanple illustrates a woven disk 25 ofaihe pr esent

i'nvention. The2B8¢aPaat iSoW fGCT ITRRAT TR tHeCR of P ofti AGRTBELE was subj ecti ve
and bases on t hgscegifiemaenINRIL osensat 1oy andat asteidating afidaaft er

15 non-slip and stain or water repellency coating is less
than 12 mils. It is generally preferred that this non-
woven fabric thickness be about 1 to 10 mils and the
treatment layer be from 2 to 5 mils.

The following example illustrates the present

20 invention, but are not intended to limit the invention.

EXAMPLES
EXAMPLE 1
The following example illustrates a woven disk
25 of the present invention. The evaluation of flavor in
the following tests was subjective and bases on the
coffee consumer’s sensation and taste during and after
the time the coffee was tasted. The color of the
coffee as a function of time kept at temperature was a
30 wvisual comparison of the color of the coffee at the
time to the color of the coffee when initially brewed.
Coffee was prepared in a MR.COFFEE brand home
coffee maker. The coffee used was a typical regular
. grind coffee available at grocery stores or super
35 markets. - ‘
After brewing the coffee, it was tasted and
then maintained at the holding temperature produced by

the coffee maker hot plate. This temperature was

10



-the time the coffee was tasted. The color of the coffee as a function of
time kept at tenperature was a 30 visual conparison of the color of the
coffee at the tine to the color of the coffee when initi&Septasrban@f03

- Cof f ee wa¥0 pe)38¢ ed i n a MR COFFEE brand hone coffee nakerrCTTUrsoeé ee used
was a typical degatatinedr bpdmeathee ngvabeableepatragnoeery staares or super 35
mar kets. Afte i e f it ted -t he intai ned at
the holding t r(g{:g u?g %Poéggeggggeet ﬁ\g%%é fq‘e%e%nﬁf%glgtﬁ%?l %Ifg?é. rt;"i'hi S

t enperat ure waBra® WOLiO0r86986C9WBEpLEFISEMINGO3 thpCTHISOLEIYRZE L& er ni ned

by nmeasuring thentgiRecalusecel wWeber ngPhecessedrbychbe: spbbegrapkesras a
function of tine- Fromthis test it was deter

ned that .{he tenperature
i medi atel y aft8f BREGFnG=GAS2E8BF2Lt Re X3t&NP r&g’l?tué of 5 fﬁE tRr
decreased at aomatkadf mbaut uhOFElf ahecaempeane uial frehatedunt idonishent
tenperature reac?ed a C?g%L}a!’lt val ue of 147F. Table I provides a sunmary
e

of fiber mater|& uet%%t and the tine after brewing that each material 10

-provi ded flavor protectTabde W phout deise adisskimagtye ofl fidrerh egpdrertiald

deteriorate affgr:LeSsnbNaRcOREmOUE:cal Lok ALEWi-ng: Thennaights are fabric
wei ghts in oz/ydz. Th fabrics are all woven fabrics. Fabric 1 is a

ne
marani d 195 fRBPYEdeBnEARNPEGPE% BY bieght W3 E8C% PR Bésk.f&Bfic 2 and 3
are a woven fabrieoof 4§88 pel ybenzi mrdazokeregatksat taad ther aarwei ght ;
fabric 4 is 100% maramd fabric; fabric 5is a knitted maramd fabric;
and fabric 6 ¥5"8°rPpS¥tBE weave of staple yarns made from 20 an intinate
bl end of 50% by wei ght Theawanotthi betwrs faid 1 c408igntweiightogyya¥ ami @héi bers.

_ Fabric 6is av@éﬁ@?ég are all woven fabrics. Fabric 1 is a m-aramid
L 15 fabric containing 5% by weight p-aramid fiber; fabric 2
and 3 are a woven fabric of 100% polybenzimidazele,

each at a different weight; fabric 4 is 100% m-aramid
fabric; fabric 5 is a knitted m-aramid fabric; ang
fabric 6 is a rip-stop weave of staple yarns made from

20 an intimate blend of 60% by weight m-aramid fibers and
40% by weight p-aramid fibers. Fabric 6 is available
from Southern Mills as NOMEX Advance brand fabric.
(NOMEX is a trademark of the E.I. DuPont de Nemours
Company of Wilmington, DE.).

25 The knitted fabric provided no protection of
the flavor. The coffee flavor deteriorated as if no

} disk were present.

TABLE .

30

Weight Fabric Taste Time Color

7.50z 1 Bitter dhrs Dark

7.5 2 Bitter 3hrs Dark

6.5 3 Bad 3hrs Dark Black
35 95 4 Bad 2.5hrs - Dark -

6.0 5 Bad 3.5hrs Black

7.5 60/40 Good 5hrs Dark

11



from Southern MIls as NOVEX Advance brand fabric. (NOVEX is a trademark

of the E. 1. DuPont de Nenours Conpany of WIlmngton, DE.). 25 The knitted
fabric provided no protection of the flavor. The coffee P ISeptsmber 2003

det eri or at'@"*®#4%8% no di sk were present. TABLE | 30 35  PCT/US00/09226

Wi ght Fabri cTast eTi neCoFaBLE. 50zEBpiwvEecdhr sPat kaZ i62Boift ehghrebdrce

6. 53Bad3hr sDar ke Bl gk 9 $4B962: SDi SREK, 6n05Ra034SESBLAGkK Yo

7.560/ 40Good5hrsDark 13 O Septe 2003 WO 007 60986 PCTI USSAP09596 TABLE
Il shows the evidt udtidrcafetHeecoirke PREGOFeaREACEPEr 2aferhBst Pie dAFEed

after brewing, dwitdeddrtihs cASEhéhe dbsksampr Eob@siﬁdfﬂ_@{ro@ series of days
to determne if there were an%/ Jaoss in--flavor protgctlon as function

of cycles in hé&SHF P 9 gPofLehe® |§KC1?ﬁ tHi 8°FESP9 BRE days used
are the nunbercadl oygl el aimel cﬂ.hekhours ahes hbass ather dabeewsrng. aTke hours

reported are t ]gz%}e b e o] made on
the | ast cycl er{%bé]%g{/. or e %ﬁ%\ﬂfgg a %} }P %I fégg%sggw%l%af ter
hours of remai MrRFHY holfﬁhmgh@leﬁ@erfap@rée@nal"hethﬁl h@urdaﬂ/’terhbree'ﬂhee

protected by fahrigm, disk e hadse AE£EPLADLES fhayer ﬁHQhQOQQsEOL%leFabH c 7
was a 100% maramd fabric in.a watifle weave 15 TAB Y Days” Used Tot al
Fabric Wi bP't Bite ERprexample, after 3 total cycle days and after 3

hours of remaining at helding temperature on the third "
day, the coffee protected by fabric disk 1 had
acceptable flaver and good coloxr. Fabric 7 was a 100%

m-aramid fabric in a waffle weave.

i5
TABLE 11
Davs Used Total __Fabric Weight Taste Color
3 3 1 8.50z. 0K Good
20 b5 . 6 4 9.5 Bitter Good
2 7 8. Bitter Dark
25 8 6 7.5 Good Good
25 Comparing Tables I and II show that the woven
fabric having the best performance in flavor protection
for both the extent of time the coffee can be
maintained at temperature and the number of cycles was
fabric 6. Table III shows the coffee temperature that
30 was maintained with the use of fabric 6. The

temperature maintained when fabric 6 is used is
surprisingly similar to that maintained when no disk

was used.

12
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hV|
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was

1 OK Good 20 5 .

5 Good Good 25 Conparing Tables |
ng the best performance in flavor protection
i me t he ¥&¥§088%¢an be
fabric 6. Table 111

mai ntai ned with the use of fabric 6 The

fabric 6 is ussd iS

was used. 12 ofabn
Fabric 6 Tine h
7.50z

Good
protection
coffee at the

surprl SI ngly .

Q D

r]k75

6 4 9.5 Bitter
and 11

Good 2 6 7 8.0 Bitter
show t hat the woven

f or

fabric

bot B Sepeenebar @903 of
mai nt ai ned at tenperature and the pomseswbecycl es

shows the cEABL.FedpErature that 30 was

t enperature maintai ned when

u SIF

B

no di sk
| t

> ' hWIth COffee5108l5 180 GOOd Li ght
9: 1% 150 Good nght 7.58:1%. 45 148 GoodGlobdht ﬂﬂ@htlo 005dk49 Good

Light 7.5 10:15 148 Good %&%,7. 5 1;¥Rp 147C§B d'

"/ &3/ 7.5 1001470([)%1; ble 11T 111

15 provi ded by di sR46. Afte al mo&oed houkighbf ndi-;t ai ning the

7.5 512: 30 147

es the flavor

as

Dark 25 8

*good as the initial

EXAMPLE 2
10

15

20

25

30

35

hol di ng tenperatypgo theysdf | avopgh theepffee mas still

brew al t houglh t he col or
10715 148

00 Yo & Va
11:00 147 Good V&% 7.5
12:30 147 Good V&% 7.5
1:00 147 - 0OK Dark 7.5

Table III illustrates the flavor protection
provided by disk 6. After almost 4 hours of
maintaining the coffee at the holding temperature, the
flavor of the coffee was still as good as the initial

brew although the color of the coffee had darkened.

EXAMPLE 2

The total dissolved solids in coffee as a
function of the minutes after brewing was measured
using a woven and a non-woven fabric disk. The results
are shown in Figure 1. To determine the total
dissolved solids, conductivity of a sample of coffee
was measured using standard analytical practices.

The disk of the present invention was made form
a NOMEX brand non-woven fabric trademarked E89 and was
1.8 oz/yd®.

mesh pattern.

This fabric was calendered and has a 13
It was 9 mil in thickness.
This non-woven fabric is 70% by weight m-aramid and 30%

by weight p-aramid fiber.

EXAMPLE 3 )
A drip coffeemaker hot plate typically operates
by a thermostat located on the hot plate heating unit

itself. This thermostat turns the heating element on
and off approximately every 3 to 6 minutes in order to

maintain coffee at the holding temperature. The

13

%]‘ (tihe co fee had dar kened. 20



The total dissolved solids in coffee as a function of the mnutes after
brewi ng was neasured using a woven and a non-woven fabric disk. The

results - aiRoshawn in Figure 1. To deternine the total 259(§§%§;§0§%I i ds,
na
81.1

conductivity of a sanple of coffee ,was neasured, using standar yti cal
practices. Thet¥Pikagf Otnhélﬂl'eesffé?ﬁ qkh‘?/:‘h‘??tojhn%%l?r@ﬁggf ot br and
non-woven f abr ing nutade mankechdE8hiandwasimd . BheozhigdRinFhisitabenc was

cal endered and _h 3 @%hi t i~was Ll i iLc . This
non- woven fabr F%{%lﬁléa% @t%%*v\el g L?Pémcgf; ;brr?% and %g%%gbbgh\%e?lglﬁt EEiagrgarri d
fiber. EXAMPLESBr3BcA dis procffeaprkern it pfatle thpi B&PFYNEpELGTESL by a

thermostat 4ocated RmidedQlrdd ale dieatd nemewi trektisel fn Zhhsct BgbRoSt at
turns the heating el enent qn andrﬁf appr oxi mat el ¥8g1\£$‘%y'3 m nutes in
e

0
order to mai nf&A kot de P2 tSe HOIFHg P enPer?af uf & 113 égggﬁt enber
2003 WO 00/ 609836pRECEAUTRE (92 2hd Y Tide dniqui@ fbett Heghedei ngeel enent is

about 1 mnute. ri this ontine the i nj e
tenperature of © égJ.e %ﬂﬁé"@l}'he%ﬁﬁuxﬁ a%]aé &Q’g%%% ra}ghegi ‘S:Epﬁggﬁtg%% ggﬁ%é:gts with
the heating el effenhe helitgmg enperatan eshofhethep bbbmenempesaltrenasd hot

t t h . - i nphi t t '
spot  on {‘g?i qﬁ%&%ﬁ%{% é%g?a eé}%]eeéwéeé@ééﬁﬁ. i npbggg@r opt gRBeDat whes in

the coffee coffee f]avor. ure 2a shows the
tenperature af thet #ffeath@hddts mpasite S theCRot Bl AEBPEERPELSL Ofe as 10

measured by inkparedguideewante fegiiee@bhangh@cbsbewm the ahteebpobft he
Dot t omyand t he tFiSp CGIE F P At 1e CHYArE S o ok uEB FRShG Fast data
presented in theseehit@d e wasese dif sBkureslewascardiay teddbaBeamplieg2 toFor
ConpariSonlgndEggm%l%ogprmFofkgéhg§¥ﬁson and as a control, data was
‘ measured with no disk in place over the hot plate
surface. Data for the performance of the present
invention was measured using the disk of Example 2.
looking at Figure 2a, one sees that the
20 significant impact of the disk of the present invention
is to reduce the high temperature spike when the
heating element turns on. In the Figure the difference
in the temperature with the disk and with no disk is
40°F. This temperature difference drops to 15°F when
25 the heating element in off.

Figures 2b and 2c show how the spiking of the
temperature influences the temperature of the liquid
coffee measured in the carafe. The Figure 2b shows
that the disk of the present invention dampens the very

30 hot temperature spikes but at the same time moderates
the heat flow across the pad to provide a uniform
holding temperature. Figure 2c shows the variations in
the liquid coffee temperature when no disk 1is present
and the carafe is in direct contact with the hot plate.

35 -

Example 4

This example illustrates consumer approval for

coffee flavor protected by the disk acceording to the

14



-measured with no disk in place over the hot plate surface. Data for the
performance of the present invention was neasured using the disk of

Exanpl e 2. Looking at Figure 2a, one sees that the 20 si gRiSaptemheri2@83ct of
“the disk BP %®#®8%resent invention is to reduce the high tPEFHés0408326 spi ke
when the heat igigseliremeEntvelntring: .on.THen die Risgut eirt hehidi ffesstences in the
tenperature with the djsk and .w n i i Thi empesat

di fference droﬁ’sr O R c%r{%ﬂ%q# &eo %e)%{tﬁgé 3 eegngér%tptl rﬁEl’?ﬁ% Fi grﬁr%jéﬁ%b and
2c show how t halispidritrigruefust Ise. 1 itefparauin® iwHY wlesed He tidmpetatare of
the liquid coffeeraswied st tWhe G aff-eckhedrituse 2 ishavs nébat the

di sk of the present invention danpens the very 30 hot tenperature spikes
but at -the San®d4fe noderates the heat flow across the pad to provide a
uni form hol di ng tenpertdieast MYuwte 2wMdovwsrdhe Vast At i ansdemarkad |iquid
cof fee tenperatyre when .no.di i S present nd carafe s irect
contact with t%gho(tavﬁl%ta%.le‘s Oé(mar?gllg‘ ?uﬁﬁrgt e&éanq%lg%iﬁtu% 't a%%)sd"é%%suner
‘approval for cofdfkes fdyavomaiedt edtesd havitg diskeactior®i iy trechéee 194 9 :
Septenber 2003 o WAV 00986 SGUSATNIZ0 LA WO | Plbendile Gi-sk used
in this test was prepared according to Exanple 2 except that a non-slip

di scont i nubls FALLESH -codienFakds FRAK BT FPIRET LT T HRRF sk #REt was

in direct contagigsid bhdie ket s 1R atdark shasin afad epNAPohEandnhé abr i ¢
trademarked E89 (available formE.|._ DuPont of WI m ngt masked

, DB)_was
by a netal shedH&AGENGhdEs Bk, 0F 5 deds 7S di e Cfnlaﬁ?dv A cedt0. 25
inches apart inmicx Gizameid gf deklrpairt ethe fHierivet al Thes keawtsepl belediover
the fabric and

was cured for 2 minutes sec at 350 F so that the
15 siloxane resin became hard. The fabric was then cut in
a circular shape to maké the disk.

This disk was placed on the hot plate of a drip
coffee maker between the hot plate and the carafe to
make test coffee. Control coffee was made without using

‘20 the disk.of the present invention but using the same

| ground coffee, same type coffee maker so that the
brewed coffees would be equivalent‘except for the use
of the disk in the test coffee. The test and the
control coffees were held at the coffee maker holding

25 temperature for 30, 60 and 120 minutes. At each of the
‘holding times the flavor of the coffee was rated by
consumers. The flavor test was done by a professional
coffee testing service using standard statistical
coffee tasting methods. At each of the holding times,

30 consumers selected the test coffee at approximately 2

to 1 over the control coffee as having the preferred

flavor.

ER=



l'i quid pol ydi net hyl sil oxane resin was spread over the surface of the nmask.
The mask was renoved | eaving the dot pattern of resin on the fabric. This
coated fabric was cured for 2 mnutes sec at 350 F so ? Heftethber 293si | oxane
resin became hard. The fabric was then cut in a circular shape to nake the
di sk. This disk was placed on the hot plate of a drip coffee naker between
the hot plate and the carafe to nmake test coffee. Control coffee Was nade
wi t hout using 20 the disk of the present invention but using the sane
ground cof f eeCIsIMSi ype cof fee maker so that the brewed coffees would be
equi val ent except for the use of the disk in the test coffee. The test and
the control coffees were held at the coffee maker hol ding 25 tenperature

for 30, 60 and 120;m nuheﬁbriéo‘aisﬁ?&lbr%fﬁceth%etge 004 Y Brrbd gﬁ%a}tﬂ%{/gbgi@\/or of

the coffee was rated by ‘consumers. vor test was done
pr of essi onal dshtbmerities heatgeseant ifibersushengn shalrdaredistanafibat camthin atof f ee

tasting hods. A each of the. halding ti .. 30 consuners sel ected the
test coff a&agp’ﬁa‘x’iwhépiﬁr@mdt °I5: 8 Fheﬁ% Rs it ’6'2“??610_?@&5_ havi ng t he
preferred fl gy 12 hls3ECRESIRE and QWBnsiGlohldEihak abbufl 2OI & @B FhmHOT

protecting the flavor of coffee’or tea, the fabric disk conprising heat
resistant fibers wherein the heat resistant fibers contain at 5 | east 5% by

wei ght p-aram d fibers, .and. the dis as .a .t hi ckness, of .l.ess . than about 12
w19 (365 mcr ons) Zand’ ARadiskProfst f iR el Rt thg b eE el oy 2.
The di sk of ctaisitihg oheh@ldded RbritaRpitbondedRbaed, atklf Hiovtmirigigrnaap

consi sting of spunlaced fabrics, spunbonded fabrics, nelt-blown fabrics and

10 woven br we¥en Bbrighe di sk of claim 1 wherein the edge of the fabric
disk is stabilized fromraveling by the addition of a binder or by fusing.
15 4. The fabric disk of any one of clains 1, 2 or 3 wherein the disk is
treated with a wat&r rephd Hiakof dainst sitrraie el ddgavf thedhbrivgdisk is

stabilized from raveling by the addition of a binder or by fusing.

15 4, The fabric disk of any one of claims 1, 2 or 3 wherein the disk is

treated with a water repellant or stain repellant coating.

5. The fabric disk of any one of claims 1, 2, 3 or 4 wherein at least
one surface of the disk is treated to increase friction.
20
6. The fabric disk of any one of claims 1-5 wherein the shape of the

disk is that of a circle or polygon.

7. An improved brewing apparatus for brewing coffee or tea, the
25  apparatus having a hot plate, a movable beverage container, the bottom of
which is in contact with the hot plate, the improvement comprising positioning
between the container bottom and the hot plate a fabric disk comprising heat
resistant fibers wherein the disk has a thickness of less than about 12 mils (305
microns) and a density of less than about 2 oz/yd* (68 g/mz), and wherein the

30  disk is sized to cover the hot plate.

16



5. The fabric disk of any one of clains 1, 2, 3 or 4 wherein at |east one
surface of the disk is treated to increase friction. 20 6. The fabric disk
of any one of clains 1-5 wherein the shape of the di sk Beptehbdér 2003a circle
or polygon. 7. An inproved brewi ng apparatus for brewi ng coffee or tea, the
25 apparatus having a hot plate, a novabl e beverage container, the bottom
of which is in contact with the hot plate, the inprovenent conprising
positioning between the container bottomand the hot plate a fabric disk
conprising heat rgsist @ ufl]blb%cﬁbm&i{geapgaialﬂﬁ dFicthmlTashéeinthe kabgsofof | ess
than about 12 mls (305 mcrons) and a density of |ess than about 2 oz/yd2
(68 g/ n), andthaniésker gelested from the gf@upé;ogsl&tm qf@pwe@d fabréc, gpnbepdede. 16 9
Sept enber 200 atus of claim7 wherein the
fabric of th§1§LSIH$EB% @Q§Q@§§%$? gﬂg?éup consi sting of spunlaced
fabric, spunbonded fabrlcs mel t-blown fabrics and woven fabrics. 5 9. The

|nproved bremnng appar a s of claim@ wherein th c of he di sk
cont ai ns | east %% by }“@H’f?" EWHREEPPRREISOL ¢ %m% wherein the }’ bric of

the disk contains at least 5% by weight p-aramid fibers.
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