0 8 FEB 2005 FRI CTI ON CONTROL ARTI CLE FOR VWET AND DRY APPLI CATI ONS Fi el d of
the I nvention The present invention is directed to a friction contg%ngﬁ 2005
article having a pleasant 3 and soft feel, high friction properties, d
good performance in wet and dry conditions. Background of the Invention The
devel opment of enhanced grip and anti-slip surfaces typically centers

around the materials and the surface topology of the article. Comon

mat eri al s i NERICEION CONTRIOR! ARDICKE FORSWMET ANBLBRSY APPIIGATEODISock
co-polymers, latex, ethylene vinyl acetate, ethylene-propylene rubber,

pol yur et hane, pol yester co-polyners, polyimdes, and the |ike. The surface

t opol ogy can range from snooth é.o! jhﬁi\nﬂ Veg\aaggerat ed gripping structures.

U S. Patent No. 3,585,101 discl ? ‘Steet of a soft, ductile, _

flexible 15 Rkebaly i@l dldilan iRhRRSonBbRRkER RIviddIE plédsgat having
e e

a knurled patter 0SS to provide an inproved Gipping surface. The
sheet s cagndbefidpsl] high ficiomarbgertiod)jand goodipéfigmancanthestiand drijc@iditarsent  No.
4,485,918 discloses a plastic filmhaving a non-slip surface conprising
spaced, random patterns of rigid peaks and ridges formed of a second 20

t her nopl-astic material co- extg %gg%uﬂ'lgpw%qg Hppded to a plastic film The
surface has a pattern of rel ) , irregular plastic peaks and
ridges, suffi-craniboslsphtiop, of biadc@n dripomgh ahi-sBpf eefaces npribalyi cedtegr i ppi ng

with other surfaces. U S Patent No. 5,234, 740 discloses a slip.confrol
surface \wiroundghs matarialsraad the sucfase dopotogy afitheiatiglee Cammpacaatesals fan array

of protrusions, typically triangular, 25 ' ] ses that
he SReetREAs SEEBpNPaE, SIS FarGre B el BB Py p R S

sof t bal | - e t RirSthah@Csiiadshal do-pdidash polybatligs, namh theacquet s,
as wel | aegl%{[ﬁ:a lﬂghgﬁ g%sﬂg)f%e{’o%c?& | 08 @é% 2005 E?sﬂﬂ\(\lo 00/ glgglo di scl oses a
slip contlitel @h¢ iscifecewlopalogiy mahudege &robnakippd toafering Srrspraed iSPPINGur f ace
with an array of upstanding stens thereon. At |east a portion of the

upst andi M§“S84&Ps s an el astorneric material and the sterns have an aspect

ratio of at |eggf Eaat%?Nc{).r hesgs 161 dbeeldsasce thhipshadt dfad isefic dattdie Cfieribleof
friction when dry of at least 0.6 and a static coefficient of friction
15 material, such as aluminum, brass, plastic or the like, having a knurled pattem
embossed to provide an improved gripping surface. The sheet can be applied to solid
objects using an adhesive.
U.S. Patent No. 4,488,918 discloses a plastic film having a non-slip surface
comprising spaced, random patterns of rigid peaks and ridges formed of 2 second
20  thermoplastic material co-extruded with and bonded to 2 plastic film. The surface has a
pattern of relatively high, sharp, irregular plastic peaks and ridges, sufficiently sharp,
hard and rough to effect 2 mechanical gripping with other surfaces.
UU.S. Patent No. 5,234,740 discloses a slip control surface with a structured
surface. The structured surface includes an array of protrusions, typically triangular

pyramids. The patent discloses that the sheeting may be applied to the handles of

I~
I

athletic equipment such as softball bats, goif clubs, tennis, racquetball, squash,

badminton racquets, as well as the handles of toots.



when wet within 20% of the static coefficient of friction when dry, Tﬁﬁ
first surface has a peel strength and a tensile strength of substgr’&i ;005
zero when engaged with another slip control article. The first surface has
relatively high shear strength when engaged wi th another slip control
article. The high shear forces are due aprimarily to the frictional
properties of the elastonerc rraterial%, not a nechani cal interlock of the
stens, such as on a nmechanical fastener. The percentage of surface area
occupied by the stens of the stern array is, in the exanples of WD

00/ 20210, no greater than about 24.8% of the total area of the stemarray
surface. 0 8 FEB 2005 Brief Summary of the Invention The present invention
relates to an inproved friction control or gripping surface that has a

pl easant and soft feel, high frictional properties and good gri pping
performance in both wet and dry conditions. The Gipping surface is a soft

m cro- structured surface having an array of flexible upstanding stens of a
vari ety of shapes produced froma thernoplastic elastonmer. The size,

spatial distribution, flexibility of the stens, stemarray pg;t_ern, f.and t he
properti f i i abticd whecdnineluvdes @ batking Heyesdfavingeeirsdf t he
surfaceW@i@K%@ﬁ@n‘ﬁ%%rﬁmg@egﬁﬂl, arﬁgdltht(iaaéggri ppi ng perfornnngemﬁnder . wet and
dry congjfri QNgith Thar¥ff aptamiibstemeicseont Atleasppaoeinn efrthe LPYARHRE SPM3
control “surface may include mcro-channels, an, a Oﬁbeﬁézi{\ﬁ [ l?spg" ce

hydr ophiid iscélastdmepit oisiterial padihsrderns havesp agpsebAUORY af Y44F G"F L RRTfacs

upst andi ng stens, |eaving them dr rQVd, Gy ] b friction

per f or ndE 8 sEasrcoek1GieRt c%(ftﬁ'ﬂi‘?rf gﬁ%r} %%ﬂgf %rlgggé%fd]g#%gﬂggtr:ltc?gqm@g?; f Crléhi may be
formed in a sheet Stiygtlsr cRnioAftididatwisanddye Brefidsesurfwe dnsther
articl e.w%“t‘ﬁ? n"ﬁftp'\%e?dﬁ &t{}ﬁgc gﬁ%iugraggﬁt rol article may [Ee. incorporated.into a
vari ety (@b sialgdedndra tensilé antngtiecf aubitaniadly 1ene Mhenrepgagest Wit anpther Slipg o) £

| ubs, b bal I” bats, ts, bj | e, dl i i -
o eholconual ixsEies Thedie soaides bis alrive e st vsaee v cheresy I fhother
surfaces for ﬁ%%ﬁméﬁgtﬂﬁélﬁ &ggﬁés% 'forgésv#r@QuP?ﬁFﬂ?iiy 1Dk HietRmal phpefiRabltes. of

the net Y@ °8 ited surface Contact between two opposed

cont act i g SHEEAGERedd kdiea TRidhas cilomrokialf i ppmngsuabosrali agnechanise!
invention are defined in the clains. At |east a portiop of an exter.rihig
surface fafteidte Thrspaoditagy of siface arearpccepiad by ks SEMFRIdPE Zlem HIRY & &i*have

an aspect ratio (stemheight: stemdia te% I .
pr ef er abtapmptes| a0 Qpl?rng(gd‘on%ﬁﬁ@tef)ﬂwreﬁ%%{ 4@%” ?fte%%tt&%?%)mgn%%r}%g{aql arTey
pr ef erabl%g%eat er than 3.0. The first surface has a static coefficient of

friction®



dry of at least 0.6 and a static coefficient of friction when wet wthin 20%
of the static coefficient of friction when dry. Therefore, fricti@QrfalFER 2005
properties do not substantially degrade when water is present. The first

surface has a peel strength. a tensfil sttllr enngth of substantially zero
when engaged w t h anot her gﬁ—%ﬂ%ﬂeﬂ—%‘ YLt 28 'n one enbodi ment, an array
of upstandin 0 € i Si ; Hprera el ioleribSinalsefageor med on
t he second sglr] g@@&t%ﬁ)emg%@gan%eggbr%a@@trﬁ\éége%hg?g?i@i (?geaf ?cf’ent of friction
when drjpapfhagta | Besint0afd st del} afiglc faowddal ireperties dndi goddrenppers  wet
within 20% of the static coefficient of friction when dry. The second

sur f acepérfmmanceeebotbt weingich dahgordii@nssi Tee STPRIAGt W8FC UBSPEINFYEPTY zero

when enGRNGtolaADINR a8 ki AL pBUALASE siofrsCorth TR Tpdges0t et

enmbodi i'ent” of I ct1Oh en dry is"at least 1.0 or

at | easprotiuBed from ikﬁ&hoguﬁfi@@ﬁsﬂm&&ra Therviue, gpahedistsbutemg flexibflitytofl east
23,268 dynes/centineter2 (0.23268 Newtons/centineter2), and pregerabl y nore
t han 43ti@afends;stesi eway pattarny and(the paysdiesohthariisene; ratearbyll conpOWSE: o

o e S G PRl A3 ST o 0E g e er D)
Newt 0”3%?54.% g@fjct%aggiowﬁe%?ggggﬁdemd&m%%ha{e ﬁbéﬁ!ﬂt ERftonQr sﬁ?lrcﬁﬁit@ﬁ at a

pressure 0 grans centineter2. The high shear orces are due

pri mari kyrfice b iddlidd mgralchategigran asodfent hyee bk hpdophdichydeophabis, not a

mechani.cal interlock of the stenms, such as on a nechani cal faséenerd. The

_ backi ngreggasralhir deectpe feidsayay frapehe upslatdng stems, lsavig BeRyIWe a f oam
|l ayer, a_substant.ial Ly ]nel i ol héPre26e8h \en@s! f oanmed

adhesi vé’ro‘f'g g%lglhgbcgéaél;bgergoﬁﬁtaﬁ‘:eeog%%ﬂﬁgggiCéﬁ&'@?nsf(h}g slip conPr ol article.

In one qphgslag be foidiel inhaiebngriclersubimys berrifthactasteoapnlied torabaheral
integrally formed with the upstandi n]gt_ stens. The backing | ayer. magf be

el asti c agicle.nehlgrpatevely, Hhe ksligr confiioh sl GUY B IFEMROTHER ATQ, 2 WRPAYOFE wi t hout
an adhesi y ayer tc. | ' - NOR-el ry kng | ayer
may 1 or bt oSt Bl R IS hr SRR R R, e

opt i onalthanul®, idychimhydIed)i ekerditee eplipment, Imlubghotdntices, aranswlaioraynde
configured as a 'very thin wap or gripping tape suitati_lﬁe for tﬁse S

| i ght weisgrgicajrtoplsi mgn=hp| Waliingopiy facen fob sSWHRINAS pook AecKsa dikYIRg °&5}’§r may be
a porti %n 'gf a nol ded, extruded or manufactured article. Brief Description
of the l?aﬁ Vi ews of the Draw ng

The features of the method for generating desired surface contact between two
opposed contacting surfaces and the method for manual gripping according to the invention are

defined in the claims. At least a portion of an exterior surface of the upstanding stems 1s an

elastomeric material. The stems have an aspect ratio (stem height: stem diameter) of at
least 1.25, and preferably at least 1.5, and more preferably at least 2.0 and most
preferably greater than 3.0. The first surface has a static coefficient of friction when
dry of at least 0.6 and a static coefficient of friction when wet within 20% of the static
coefficient of friction when dry. Therefore, frictional properties do not substantially
degrade when water is present. The first surface has 2 pee! strength and a tenstle
strength of substantially zero when engaged with another slip control surface.

In one embodiment, an array of upstanding stems comprising an elastomeric
material is also formed on the second surface. The second surface has a static
coefficient of friction when dry of at least 0.6 and a static coefficient of friction when
wet within 20% of the static coefficient of friction when dry. The second surface has a
peel strength and a tensile strength of substantially zero when engaged with another slip

control surface.



FIG 1 is a side-sectional view of a friction or slip control article in
accordance wth the present invention. FIG | Ais a si de- sect i ond) ﬁvﬁﬁv%ﬂs
a two-sided slip control article in accordance wth the present invention.
FIG 2 is a side-sectional view of an alternate slip control article in
accordance wth the present invention. FIG 3 is a side-sectional view of
co-extruded slip control article in accordance wth the present invention.

FIG 3A s arspii: SRObHRMALS, VieahtRf cafficid: OF Ralien GareRdry iR tast 110 azont r ol
article in accordance with the present invention. 3 0 8 FEB 2005 WD

02/ 13638t RGE QID1/ TRE rstFh@fact has a dymienis exbedrostatngth ey af leasts 2B R08ont r ol
article with an absorbent |ayer on tpe second surface in accordance with
t he pregdgms/céminen] (0123268 Nawtdny/destineterdandpesferptdn storathand31%0a sl ip control

article nc)udin ] - .channel s.. ialsgd N accor dance
W th°t ne eSO o N AR R b IR SRR Bl s 1 ol

arti cl e dpfes/ebdGmetoft (0F7§52 Mewtsnstrestihaterd)t arcl mdst preferablyi ab leaeifl0B 730t er dr opl et
interacting with | i ontrol artiele in accpr ' t
nvent i amesergmert; 3 0 PasofiSffhen fhrerdotich PoREEE (ERERebUp toh iR SREESEL'
fromthe upstandi t.enms_on,.g.slip control article in - wi th the
present & Pﬁ?gﬁﬁl{? cﬂ% a%%&}%ér’c&fa‘@%ﬁg“ac%gﬂeg ictive view of an%g@g{ﬁﬁ ;E?‘ga’art icle

i ncor poratbNgeed MK §.liénari1yq<armé BictRfal P}cfbeﬂfesto'ﬂ@hd)élﬁﬁsmerib mpesttalgmotl G 9 is
a schematic |1Iust ation of an exenplary nethod of manufacturing the slip

cont r ol maachaaical interkeck of terstemsistdh ashn pmechanical fastenttion. FIG 10 is a side
sectional vi f two of the inventive friction contr Al Stak2 | N
mat ed contac %&P&%“%‘%@t%e@? A T AR élﬁ%l ¥ a\/\ﬁ‘lﬂen?iémgrré’c‘k Sasfota ﬁ{le _
| nvent| ‘f%ye_r,aﬁt dubk@ndhily HhstibodPReriElifger, 1dr b6 adhesoit) BF Jodmad adhedivea portion
of area A'in FIG 10 as the opposed surfaces nove IIpast each ot her,
over conilagprstsreniineeot theaappbicatini dfethe 13bp sbotval-arddatinfanseehodimagh thggur es set
forth preferred enbodinents of 20 the .inventione o enbod] ;5. are al so
cont errplb&f"‘é‘&,gelé%ern@f%c?ei tHe ehstogelie Lara AR eor el Shin RO PERA

stems. The backing layer may be elastic or inelastic, thick or thin, porous or non-

porous, with or without an adhesive layer, etc. In one embodiment, a non-elastomeric

backing layer may form a portion of the upstanding stems. Since the backing layer may

optionally be extremely thin, the present slip control article may be configured as a

very thin wrap or gripping tape suitable for use as lightweight gripping applications.

Alternatively, the backing layer may be a portion of a molded, extruded or

manufactured article.

Brief Description of the Several Views of the Drawing

FIG. 1 is a side-sectional view of a friction or slip control article in accordance

with the present invention,

FIG. 1A is a side-sectional view of a two-sided slip control article in accordance

with the present invention.

FIG. 2 is a side-sectional view of an aiternate slip contro! article in accordance

with the present invention.

FIG. 3 is a side-sectional view of co-extruded slip control article in accordance

with the present invention.

FIG. 3A is a side-sectional view of an alternate co-extruded slip control article

in accordance with the present invention.




all cases, this disclosure presents the present invention by way of § FEB 2005
representation and not |imtation. It should be understood that nunerous
ot her nomMobe/emss ons and enbodi ments can be devi sed by thespuskiihed in the
art which fall within the scope and spirit of the principles of this

i nvention. 25 Detailed Description of the Invention FIG 1 is a
side-sectional view of a friction or slip control article 20 in accordance

Wi th the presgms. 4 RvesitéQestiohheviaht dfcd Sip?Borithst lakies wthRCkistebdr N fer 21
having a first surface 24 with an array of upstanding stens 26. ThHe stens

may be 3, theisesopdsuifacainrasgendanceowitithe presegtingentionr ay. Vari ous patterns of
stens may be d, ,such . as hexagonal , diagonal, sinusoi.dal,.etc.. The

upst andi ng stgﬁg % 52 s@%??ﬂ@?e‘ﬂe%fc’fgﬁ S%@I %@‘ct@ir@ﬂ'ri‘ée Hﬁ?‘@ﬁ!“& mi§i% entire
exterior [ : 2005 WO

051 5690 RAgIE AR A ab B APTRRA BOecebRoc At Alhct BvBuddE 2000 MO0 1
t he IBacki ng | BYRISERIE aitep ivieteof the lskip comrofactiold bfFIhéAupst andi ng stens 26 of

an el astonerig terial. The conbination of the backing |ayer 21 and the
upst andi ng st o ds jasschsmatic ribustraiparofey waseradroplet iiatgractiay. witht s 6ligh t he

Il lustr I.qen w.t.he stens 26 _gs being generally 5 cylindrical,
t he si dZ"ISO%gTP F%%slggﬁéos@%&t%%h&el%g%gvgvg%gni ght taper 35 to facilitate
renoval from¥FI® Tt & schewatit GllstRltioROSE Giter NEbinC BhanhbBRACSVHAFrdth Sifie be
utilized, such as truncated cones or pyram ds, rectangles, hem spheres,

squar es, upstandingriterne ea g shp confrahatiddp in acgaranerewith khe preseat prvesaon. sl ip

contyol arti 20 -requires..prinmarily upstanding stens 26 10 nstruct ed of
o el oer + Kt di oS LRk orvad BLPRSY e Mrofrhsedis 80 ShE

t oget herconﬁ&?aﬁﬂck%ﬂﬂ@bff&@erﬁﬁ%fibh.es of the backing layer 21, however, do
not fulfill all requirenents for sone applications, such as when the slip

control arti cFEr2isiasschematicadluatraen phimexempdary rigthoddbHmanutagtiiririgdhal

backi ng l.ayer 2.. 34, 36 are optionally applied to the second surface 25
to rei nf%ﬁpccgn.frﬁ.ga%lggquﬁgcqrgw »@Eh &?Wée%ﬁtdg{?‘?'ﬁ‘r?&l backing layer 15 22 may
serve to stabpig.zR aradsia@sé&iiemqeviéxb%ffd»bmwh{ve.:ltli@rffrﬂcﬁbﬁ c8fltrof SrticRS! St

stretching and inproving tear resistance, as we as a variety of other

f unclsi onig. matgt ewintast,| sigk s t8tweeanda igldveamd hdndler wBéreagagh dias itbeanhventise ovi ded
for attachi n%ﬁ,éhe tﬁresent slip control article 20 to another surface. As
used her¥HHE LS hETPByer refers to an assenbly

FIG. 11 is an enlarged view of a portion of area A in FIG. 10 as the opposed
surfaces move past each other, overcoming stem interference.
While the above-identified drawing figures set forth preferred embodiments of
20 the invention, other embodiments are also contemplated, as noted in the discussion. In
all cases, this disclosure presents the present invention by way of representation and not
limitation. It should be wunderstood that numerous other modifications and
embodiments can be devised by those skilled in the art which fall within the scope and
spirit of the principles of this invention.
25
Detailed Description of the Invention
FIG. 1 is a side-sectional view of a friction or slip control article 20 in
accordance with the present invention. The article 20 includes a backing layer 21
having a first surface 24 with an array of upstanding stems 26. The stems may be
30  arranged in a regular or an irregular array. Various patterns of stems may be used, such
as hexagonal, diagonal, sinusoidal, etc. The upstanding stems 26 are constructed of an

elastomeric material. The entire exterior surface of the upstanding stems 26 are an



havi ng one or nore |ayers supporting the upstandi ng stens, aIthou&ﬁ 2005
typically at nost 20 one of these layers is integrally forned w fﬁg
upst andhyithaabEygs. The backing layer is typically about Op®fusilidseneters to
about 0.38 mllinmeters (0.002 inches to 0.015 inches) thick. In sone

I nstances, the backing layer is sufficiently thick to bond a reinforcing
web during extrusion, such as a sheet of fabric, to inpart increased tear

resi st aReRroptdictMASHAIC Mithe I@Sa‘deirrTé)@ OF FIAT OF Gk DACMBD lé)fcélr 23 ipadtebaular |y

useful when the slip control article is attached to a flexible substrate via
sewi ng. fammedbaitkithgupstandingsigmp E6aoffapaslaonericamsgtsrind  Joe wombinatigatadrial . I n

nmbodj t, th ' | . i ncl.ud . / bent
ayer | S PR IBHER Lo U SPGB A b SoRGUPPL FER RO APy bo
Hate | A &
andt or - arPEcHReBen P fHacs FEIAAts SIERCIE sl 28 8P b ooy ©

enbosli meglindridat fhacdidesgof eheesteinnclaidghcallyshdet antighl taper i3deloafilnateayer to

prevent necking or stretching of the slip.control artjcle. 5 0.8 FEB 2005,
WO 02/ 13¢mevabdgrudimokh 74 VlafleﬁYSOfd&’“i'Wé'Bﬂ@Cé?GI‘aﬁqﬁé:a'b&lﬁ?i t??gutﬁ’eﬁ?@’r S48 pe

suffici %gﬁtﬁﬁgﬁtgg?%éé%)hg PWa g qg?taﬁélg‘fth%ﬂgﬂhgvgﬁcﬁﬁ}e@l hE)?zTgléﬁeBctlﬁgﬁéSl Ip

control urtabl'e Hackin materials 1nc
t her noplfg@md;@pp,qhﬁmm@mmnes, pol yvi nyl chl ori des, pol yam des, . pol yi m des,
pol yol ef1 ns

e.g., polyethylene and pol ypropyl ene), polyesters (e.g., 5
pol yet hyl ene(’ﬂ@r presetasiim étyr;trqiowgteyg%nrégt,!quayn)r@nér,HYaemtwcgr)g 15FdR%k 4Bol yners

Qe | terial s w t ONeY | ' f
ol B B R SN BRCLTERE e DU WG O
pol ycar RegahéS ThelddRtdHH Astbp&nied aStheMREEng Riyer 2 Rdbwelerf idd nopalifitstler or

nyl on types) and copolynmers and blends thereof. The thernoplastic material
may al scoeqwrerznts fod dome applicatipey, suehap when the sipeontraliartide 26 15 piedasd  fi bers,

antistatic _agents, hubrica [ , ' . . fact ants,
R T R e
hydr ophithé cédondrsapheb? s iagnfbicéahe badkdng et 2ke ThEhddriphhlobekingdlagai ve | ayer

typically conprises an adhesive selected to provide a bond to a substrate
art i16 e 22maniservet taestatiilize anshreinfprogithe slip cpatrelariigle G Ite desist stretching 15

B N RS
t her eof WhgndedI@skRerBY aré Beticwielyl plodieAtfsr addtidgahki prgsdnaykip coatrol
optionally be |am nated or inpregnated with
article 20 to another surface. As used herein, backing layer refers to an assembly
having one or more layers supporting the upstanding stems, although typically at most
20  one of these layers is integrally formed with the upstanding stems.
The backing layer is typically about 0.05 millimeters to about 0.38 millimeters
(0.002 inches to 0.015 inches) thick. In some instances, the backing layer is
sufficiently thick to bond a reinforcing web during extrusion, such as a sheet of fabric,
to impart increased tear resistance and tensile strength. The reinforcing web is
25  particularly useful when the slip control article is attached to a flexible substrate via
sewing. The backing layer may be a foamed or a solid polymeric material. In one
embodiment, the backing layer may include a porous and/or absorbent layer, such as
layers of fibrous material or fabric scrim which may be woven or nonwoven. A porous
material is useful for absorbing moisture and/or directing moisture away from the

30  upstanding stems. In one embodiment, the backing layer includes a substantially

inelastic layer to prevent necking or stretching of the slip control article.




the adhesi ve. One adhesive useful in the present invention is Adhegig/€ER 2005
Transfer Tape 950 available from M nnesota M ning and Manuf acturi ng
Conpany.wilpy3e3si t abl e 20 epoxy, urethane, synthetic or ne¢muUsdisizased rubber
and acrylic adhesives are comercially available for this purpose as well.
Dependi ng upon the application, the adhesive may rel easably bond or
permanently bond the slip control article to a surface. FIG 1A is a

sectional viey Bfdgirhe-for dad tlckingCRPEr & baT duffidientRO compaliblieWith! the
illustrated in FIG 1, without the additional backing |ayers 22, 34, 36. The
articl e elgstomegcimatetialde keepab&ishp doayrelrarfitte tngetheranSuitatdy ba¢kingdayardi ng

stens 26’ on. both the first .and second, surfaces .24', 25. . The upst,andi ng
Stom sumateialid g RIS, TRinEeha s et chlaes) POIYARIEES

enbodi ne : he, backi I Mndl'nalvSed a r with the
upst andi E%lyg{ug% GE%&()]%P ngn&éﬂ"hgéﬂcgg%wg%ﬁnﬁnér ng.ﬁrdliwegl%%t hléwes%%bgggﬁent , the
uppers anpolyethglenpoterephtimlately pelystyrenet,r ugieds,f mogriswhlodk fpolpmers3@e.g.,

el astoneric materials. A t_V\D-fI de slip control‘oaglir'akj cle in_accaordance with

the presBoyStYTSH¢ eMalestlsmythh slastamans sramintheavaleblsudrom stheds édeaieddi ment s.
0.0 8 FrBomdliy ofBakdBOR8dTndehne Jeddndiil kR ATOR®! S SaEbhg0el view

of an alte slTp ¢ accordance Vi present

I nvent i otheriRapllstivcelistoyrrers 42 g0pdiyolesin] ppbpsstep OF hilonsypd) add copulymiésnmd46. The
upper portions 48 of the stens 46 are constructed of the elastoneric

mat er i al blerdethsseati nthel thyanoplsstisnmatepalemay 3lsoi wntrippdditizes tiasigding buty be
d,.5.. i L e | i - el ast ic,
GopeiSi nhSLmIE @ HRbiTiobef ARLBH:Ndms I AT sferfle HRIRE, BARTEL ©

M ni mum agdas, SxtRetams, pighfentss dyts,t BRiplinPRGENtHOPIAtRISr Suspendiiy Bfetsd ONer | c
material . |n one enbodi ment, the upper portions 48 of the stens 44 have
hydr ophoBydrophibphiyéiopsobipddibiyesising therlkSer ti es may be obtai ned by

constructing K | ons. 48 f r | € erial or treating
10 the-apper A PPARE ARl e Roraduieh b phtti 8% AR tvd TG R Plrlte ot ons
i nvol vi ng bofid B¢ aGubittdid aiele ROWhIch thel viifl Sonttdl&uHRRess 1B Vet dppiisd Adhchfast he
stenms 46 may be treated to achieve hydrophilic properties ée.g., corona

t r ealfrenpyessure eensgivesadiiesivefe thasmoiserhing ov thefmeplasifoadhesives, tradinée ceredp
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is typically a stiffer polynmeric material.

the adhesive. One adhesive useful in the present invention is Adhesive Transfer Tape

950 available from Minnesota Mining and Manufacturing Company. Many suitable

20  epoxy, urethane, synthetic or natural based rubber and acrylic adhesives are
commercially available for this purpose as well. Depending upon the application, the
adhesive may releasably bond or permanently bond the slip control article 1o a surface.

FIG. 1A is a sectional view of a two-sided slip control article 20" as generally
illustrated in FIG. 1, without the additional backing layers 22, 34, 36. The article 20’

25 includes a backing layer 21' with an array of upstanding stems 26' on both the first and
second surfaces 24', 25'. The upstanding stems 26' are constructed of a single
elastomeric material. In the embodiment of FIG. 1A, the backing layer 21' is integrally
formed with the upstanding stems 26' of an elastomeric material. In another
embodiment, the upper and lower portions may be co-extruded from two different

30  elastomeric materials. A two-side slip control article in accordance with the present

invention may be formed from the various disclosed embodiments.



FIG ,3Ais an alternate slip control article 50" formed by co-extrgs%qqggqmﬁ
accordance with the present invention. The stens 56' and backing | ady

are cofgd évpksd of an elastoneric material. The stens S58CTMISet/zage t hrough
a center region 20 54' of an additional backing |ayer 53'. The additional
backi ng |l ayer 53' may provide structural stability, hydrophobic/hydrophilic
properties or a variety of other functions. In one enbodinment, the
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FIG. 3A is an alternate Sllp control articie S0' formed by co-extrusion in

accordance with the present invention. The stems 56' and backing layer 52' are
* constructed of an elastomeric material. The stems 56' protrude through a center region
20 54' of an additional backing layer 53'. The additional backing layer 53' may provide
structural stability, hydrophobic/hydrophilic properties or a variety of other functions.
In one embodiment, the additional backing layer 53' may be an elastomeric material
with properties different from those used to construct the stems 56'.
FIG. 4 is a side-sectional view of an slip control article 70 incorporating a
25 plurality of holes 72 through the backing layer 74 in fluid communication with an
absorbent layer 76. The absorbent layer 76 draws moisture away from the elastomeric
stems 78 to maintain good frictional properties in wet conditions.
FIGS. 5A and 5B illustrate a slip control article 80 incorporating micro-
channels 82 on the backing layer 84 between the upstanding elastomeric stems 86. The
30 micro-channels 82 utilize capillary forces to cause the rapid transport of a fluid in a

direction of a driving force. Absorbent layer 88 is located along the first surface 89 of




15 properties of the elastoneric material of the stenms. Frictional 8 FEB 2005
performance does not require the stens 64 to protrude into the othgr

surface wo.oe13638 Nt erl ocki ng mechani cal engagenent is notpgEgsiwsd?d i ke on a
two-part nechani cal fastener). Therefore, frictional contact can be nade
with both soft and rigid materials. The invention relates to a stem web
construction with high friction 20 characteristics and soft feel to the

touch. The aa@m tdave Hﬂ%tt'{'\éedrmﬁ?f‘dré@sA‘]‘terrﬁ‘tﬁlvél'yptﬂecﬂﬁ')inmfo&%%y er anged
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density gfavﬁ?&nﬁofl@rdyephmcamaiBﬁtlhe:sté:ﬁSS&tems/cmZ (900 to 3,000
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fluids) nakes e inventive structure useful for riping llpcgl i cations. 8 WO
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to each @Eé1ﬁps tehagr ihe%terh@ aaoraﬁainls&lphséﬂaauef ko aymba&actnamrﬁ:f@ﬁ:ma to

di stinguish "individual stens by feel. The stens bend under an applied grip

pr essur e thanmoplasticeeldssomengdlymesn aCorstuetings thet kmcking lgyeruFemr & hydrophidica] so an
i nportant fea | ow duroneter (e.g.,

h
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(e.g., higher 1iagp tgnéi)a STek® 6PLAP vith othé& JuPRSSE priAdg e o @ frittional
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tactile feﬁﬂgeﬂ‘feﬁ?ﬁs ok tleRbiPed 3RS - oBaN twsIpRAB meYRScal fastener). Therefore,

frictional contact can be made with both soft and rigid materials.

The invention relates to a stem web construction with high friction

20  characteristics and soft feel to the touch. The inventive structure comprises a

multiplicity of stems arranged in a square, uﬁiversally spaced or randomly spaced array.

Preferably, the density of stems ranges from 139 to 465 stems/cm?® (900 to 3,000

stems/inch?), the diameter of the stems is generally 0.02 to 0.027 centimeters (3 to 11

mils.), and the aspect ratio of the stems is about 2. When water (or another polar fluid)

25  is applied to the stem web surface of the inventive friction control article, the fluid

distributes uniformly on the stemmed surface, between the stems. If the stems have a

hydrophobic outer surface, the outermost tips of the stem remain dry due to the

hydrophobicity of the material they are made of. Tapered walls {optional) on the stems

create additional capillary force that drives fluid from the outermost tips down towards

30 the backing upon which the stems are mounted and project therefrom. This unique

interaction with water (or other polar fluids) makes the inventive structure useful for

griping applications.




addi tional surface area available for friction, thus enhancing gri pﬂag 2005
performance. As the griping load is released, the stens return to eFEB

ori gi nalygunMadsdl y projecting positions. 15 The present PCTASIOIB2DY Slip
control article provides high shear forces when engaged w th another
friction or slip control article, at mnimal pressure. Since the upstanding
stens are constructed substantially froma highly flexible elastoneric

material, hi gite 3hRFElloTtELRVAREeTALHSCEdNRA afticdinsacremed B iacdmbimitien! ock of
the stenms (such as on a nechani cal fastener%h or froma nere mechani cal
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free to qui cklé rel ease the gripped 30 .j.tem w thout havin E over come any
peel or stesissreierabdy ardogaed framadhighlyirpuligntielstamesic RALY BER 'i"g!c g'l_aspgrry exanpl e,
the pre t I.p I ' : p r Qun lLekbars of a
ooy SO OB B8R BE GRR0RGR S bl Bt
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slip control articles engage to provide excellent slip caontrol properties
i n shearadditionalsurfage aresravatiafhie fonfigtigar thus grRhagGIRGSIHING PEOTRATGE. WA ue of
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substanti a ero résistanée fromthe I'p control arti When t he
st em welpgsitivheices of two inventive friction control articles are conbined
face-to-face, a predeterm ned bl end of nechanical | nterfergtnce and stemto

stemSfricti orihsebiRsent FisHoBRIodwdcatekaricie diraviden el shasr o5t WRST abl e
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upstanding stems are constructed substantially from a highly flexible elastomeric
material, high shear forces are not derived from a mechanical interlock of the stems
(such as on a mechanical fastener) or from a mere mechanical blocking from opposed
20 rigid stems. Rather, the frictional properties of the upstanding stems are enhanced by
the stem size, stem density, and stem pattern when two slip control articles are engaged
with each other. The soft, high friction stems of the inventive slip control article are
bendable to achieve the desireable characteristics. Possible applications include gloves
having the present slip control article located for gripping a surface also including the
25 slip control article.
Since the upstanding stems do not interlock, the present slip control article has
substantially zero peel and tensile force when engaged with the same or a similar stem
web structure. This feature is important to safe use of the present slip control article for
gripping purposes, since the user must typically be free to quickly release the gripped
30  item, without having to overcome any peel or tensile forces generated by the slip

control articles. For example, the present slip control article can be wrapped around the

handle bars of a bicycle and applied to bicycling gloves. When the user grips the




not have to be identical in nature, material or stem spacing for ttla ff'& 005
occur. Thus, a 10 465 stens/cn2 (3,000 stens/inch2) pattern on one <=.'2
woul d aokgbeyess@am effective nechanical interference with eCl/BSer/B8iy 465
stens/cn2 (1,000, 2,000, 3,000, etc., stems/inch2) pattern on an opposed
surface. The shear performance is dependent upon the stemdensity and is
predictable. As a lateral displacenent force is applied between the two

opposed gimie WRP of tHefKieRdde, thbews SkpBomboleatidleserchac e providedxealjeatip t he
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relative materials used, stem geometries, stem spacings and the magnitude of applied
20  force normal to the friction surface.

FIGS. 10 and 11 illustrate in general terms the relationship between opposed
mated stem webs of two friction control articles which are aligned in a face to face
interference relation. FIG. 10 illustrates opposed slip contro! articles 90a and 90b. Slip
control article 90a has a backing layer 92a with a first surface 93a and a second surface

25 94a. Upstanding stems 95a project from the first surface 93a of the backing layer 92a.
Another backing layer or other support body structure 96a is affixed to the second
surface 94a of the backing layer 92a. Likewise, the slip control article 90b has a
backing layer 92b with a first surface 93b and a second surface 94b. An array of
upstanding stems 95b projects from the first surface 93b of the backing layer 92b.

30 Another backing layer or other support body structure 96b is affixed to the second
surface 94b of the backing layer 92b. When the slip control articles 90a and 90b are

10




material properties and applied forces. 10 In optim zing, the frictional
interface of two. opposed inventive friction control articles, it 0§ FEB 2005
preferred that the total stemarea of each friction control article (the
~area of the stens relative to the total area of the article, as considered
in the orientation of FIG 513) be |ess than about 45%to allow for the
stems of the two opposed friction control article surfaces to easily fit
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CGeneral | e coefficien sur ace and is
relation to the total stem area. When two of the inventive fnction control stemmed

surfaces are brought in contact with each other (e.g., FIG. 10), the spacial interference
2  of the stems resists relative lateral movement. Further laicial muveriteat force against™
one or both of the friction control articles causes the stems to bend and slide agai’nst

each other (see. e.g., FIG. 11). Resistance to sliding of one friction control griﬁfng

| surface against the other originates from two factors: (1) the force required to bend the
stems to clear the passage, and (2) friction between the walls of the opposed stems.

25 Each factor can be aﬂjusted to address a specific friction control application and
achieve desired frictional characteristics. Thus, changing the coefficient of friction of

. the material forming the stems increases the friction factor. Changing the shapes of the
stems, for example making them square in cross section, increases overlap between the
stems and will result in higher forces required to bend the stems. A higher flex

30  modulus of the material will bring a similar result, which is a larger magnitude of

forces required to slide the opposed surfaces.




force independent. In our invention, however, stens deform under taea %I 'Zm
vertical load, which alters the effective (neasured) coefficient of
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i ntroduce the term pseudo-coefficient of friction, which stands for
nmeasured coefficient. This |later value can be expressed as a ratio of
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becones difficult to 12 WO 02/ 13638 0 8 FEB 2005 CT/ US01/ 23274 di sti ngui sh,

bet wen wded, yemigeanictiies, gamtspacisgs dnfctbe rmigaitedie pbapnlied foegstnofmal tojthe

typi cal |l y. .obtah@ed fﬁ{% g ste %ﬁeb wi th,the highest avail.able densijiy of

st em A%lcélﬂ{‘d;él Pty SEDDS (<1 opppsed sici A B ghgned: Wk APRERES o1 eat es
a uni quecaRiciingHdAheeas@nE tREbn f(Qich &kie@nGRTHIBCYO) when a normal force is

applied, and the application of a relative lateral displacement force between the stem

arrays causes the stems of at least one of the arrays to bend. Relative lateral movement

20 of the two opposed friction control articles is resisted by a predictable force required to
bend those stems and the frictional interference between opposed contacting stems.

The soft feel of the present slip control article is due primarily to the nature of

the elastomeric material and to stem geometry. The elastomeric material preferably has

a Shore hardness of less than about 70D (Estane™ 58091); more preferably less than

25  about 90A, and most preferably less than about 60A. The tensile modulus is preferably

less than about 12 MPa (1740 pst), more preferably less than about 6 MPa ( 870 psi),

and most preferably less than about 4 MPa (580 psi). Stem height, stem diameter, and

spacing between the stems (referred to as stem geometry) are significant factors in

establishing a soft feel on the surface. Generally, longer stems result in a softer feel

30  due to their flexibility. As for stem spacing, the average distance between the tactile

points in fingertips is approximately 1.27 millimeters (0.050 inches). When the spacing

between the objects is less than half the tactile distance, it becomes difficult to



5 Referring again to FIG 1, the stens need to be substantially Uﬁé%{z
to optimze the perfornmance of the slip control article. The ste Eq;
upst andyw@diziyssst he stem di anmeter and the nature of the epERUSIERIRZT Nateri al .
The upstanding stens typically have a height 28 in the range of about 0.254
mllimeters to about 1.27 mllinmeters (0.010 inches to about 0.050 inches),
and nore typically in the range of 10 about 0.51 mllinmeters to about 1.02

mi | 1T meiyRfifgith Betebh eHEeSrotQsiBnddPthienalase) - THéefors ARAbEE e isﬂfgpgﬁﬂy30
between adjacent stens 26 is generally in the range of about 0.254

mi | | i neobtamedfor asteat web svthihe higheseawilglge giensincolestemo Aem densityilAiches) and

t ypi cal in th f t2, 0.46 m|linet t b 84
1T e bR oY Bepem: 2208 St ey ¥ vk e natdes i rum
Cross sgﬁhicgﬁ%&odi nmensi on 29 of about 15 0,076 mllinmeters to about 0.76

mllinmeters 03 inches to about 0.030 inches). The stens 26 are arranged
on the backi Rgferring ageimsia FIGf 1athel sest ndéd Fo (ber substantialbt epstarsfjo@rted (100

per square jnch), and nore typicall baut per centineter squated to
about wmmﬁertﬁ%ew%wmnéﬁ %&W@&%ﬁfs@alﬁéhe- gﬂ‘ﬁa%mf— AtkePh URKAAAING 8Y000 per

oret or abi% e figefr fod RIRAARY Br 00 BARGRLT Mddhdl, Be oFfMink SRmene

pr ef er alypicafiyyeledver a tHedght 20 in the tripeghl asqacd.26atmidismeters fxabsg d273.0 are
possi bl e for some applications. Aspect ratio refers to the ratio of. pin
hei ght millimesersdQidHinnehesste about PHAEIndieRe 381 JROreHyPicAln&n e Fnge Qfr cul ar

oot nESE R sAIRS UG B2 ARYIT0 POTRERSIY o G0 M) STHere

rel ativeeparftisaldr c2pSm sheea £ljaceANAGNSDS ist depetlliytin migs range of atiche 0A5dm web
surface to the touch. FIG 8 1s a perspective view of an exenplary article
100 i ncawifimetens randt peous|3.34 reiliinetens @dHs mehes) b abont & drehghk andvmeret he
present i nt.i T rijcl N r i | : ing 104
Bt “one. AT B rabdf of sboftag Binfadts RAEBA P RUGRKID.AR RER 7Y 2o

gol f cl ybo.oBasrhed) T Sembapdbasa marihinderdsk kectiohbledimehsioh 29 bbabomy be
made using a variety of processes, such as injection noldi ngb@&r ofile
ext ridsi @ 76rmillimetexs touahash Of76rmilligetess 00033 nefrssgp/abaedB0¥ BIC Adgs

PCT/ SO 83274 ot 22QMBLTROML Tk R LULRIGTPBE IR 195" &' enfifhchdl®
squared (100 per square inch), and more typically about 54 per centimeter squared to
about 1550 per centimeter squared (350 per square inch to about 10,000 per square
inch).

20 The stems have an aspect ratio of at least 1.25, and preferably at least 1.5, and
more preferably at least 2.0 and most preferably greater than 3.0., although aspect ratios
in excess of 3.0 are possible for some applications. Aspect ratio refers to the ratio of
pin height to the maximum cross sectional dimension. For pins with a circular cross
section, the maximum cross sectional dimension is the pin diameter. When the stems

25 or pins are formed from an elastomeric material, the relatively small stem diameter
enhances the soft nature of the stem web surface to the touch.

FIG. 8 is a perspective view of an exemplary article 100 incorporating the slip
control surface 102 in accordance with the present invention. The article 100 is a
molded grip having an opening 104 at one end, suitable for attachment to a variety of

30  structures such as golf club, baseball bats, handles, and the like. The article 100 may be
made using a variety of processes, such as injection molding, profile extrusion, roll

extrusion forming, etc.
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may be desired. This may be achi eved through additional mcroreplication
techni ques on one or both sides of the backing |ayer and/or by for[]‘rﬁn@EBh}ﬂﬂﬁ
backi ng wewensdsgom a nmaterial which is transparent, transtmosetz32zr4

pol ari zing, etc. For exanple, in reference to 5 the slip control article 20
of FIG 1, a transparent backing |layer 21 would allow printing on the
second surface 25 of the backing layer 21 to be visible fromthe stem web

side of the sfj ghRORMbIdiAEdts, Prvidthg IitRaP LA 20 MBYridhi GO cHfirdl laaidear ent,
or formed froman alternative opaque material or coated with an opaque

coat i ng mey heldesives. aThisaniyxebey adfievddghrough additoab! micrereplcatioh tteshniquesel y, t he
printing may be appl.ied on the first 10 surface 24 of the s|ip control

Dr L cl o amote,fr bRt vl Beaiens WieranyB by dpring e brsiaes R BOALE: ve,
decor at | Gzl AHIERS ahBACH PARRicoRt BBRKERYL B, Fof BxfRb filreltidide!s ey be
fully transparent, or only transparent I n pdaft or parts, as desired.
Nurreroustheddipt camed! afiplei 2tof HIG. flgra tramsparene Hatkiag flayert i2inwouldskllgwcont r ol

article are contenpl ated. These uld include use of the friction control
articl e PMYHE enheoyesond surfaser 2ol thedracking dayssi Hato bmvisitinfigm thssterd

frictio I r&i.C . VANl AN t rhicle on
the" pal niEY SHeqr uB PP RRIeCD, SO H biGals Fofalt SetorfigY

engageneftbmagn afermbod opaqiaiftetid) or Thgel Wit tahVéhahié ebatts eoBtHIOle article
has further utility in a nunmber of applications in various fields, such as

sports, Yastety af desingd mpticalredfesisorftitarnastyelynithe prantingamay bsapplied joa the first

I ti . al . ' t | fricti ticl
may 1ol s 2 DT HIE R 3Rl S Prra TR oA el B O, e °
N Cr 0- ¢ hinfdrative PRI R dNErtibiaY uspdse. G\ pardieilesslifesontrol atizhy Maptbel ayers,
alternate extrusion and formation techniques and structures (e.g., as an

adhesi vefullydpnspaieet. eyl AEAnspAseTH el pA RODBAES, @6 desj@dophi | i ¢ properties of the

friction contgol article.(and specifically. the rophabi philic
b oper ¢ es or NomePos fdidrM EprlBalors Pnetvae BYGIoAIAR R AR or 1 <
appl i cat i@santepipldtBg. Mhieed Welld GRINdOhseafith€ Fifcth dolifiol tieRMdind (BYi&iHei ON

I ncl ude: on the handl es of paddl es used in boating, such as canoe or kayak

paddies 8oface); osin caobénationwith an appossd fsohen contradanicks {wich ¢s peeNidiags| i ppage
(on any RHERSE (SNAR0SoY Ak ET o3 Uil 5rd 10 (RS0 IPRIADSE 2ol ' P
for mating engagement as the tool is handled). The inventive friction control article has
further utility in a number of applications in various fields, such as sports, medical,
home, transportation, military and industrial applications. In many such uses, the
20 inventive friction contro! article may include one or more of the other features
disclosed herein (such as micro-channels, porous backing layers (e.g., adhesives),
absorbent layers, alternate extrusion and formation techniques and structures (e.g., as
an adhesive wrap), and varying the hydrophobic or hydrophilic properties of the
friction control article (and specifically, the hydrophobic or hydrophilic properties of
25  the stems thereon)), etc.
Additional contemplated sports applications for the friction control article of the
present invention include:
e on the handles of paddles used in boating, such as canoe or kayak
paddles
30 e on surfaces of boats and personal watercrafts to reduce slippage (on any
surface engaged by a rider, such as the seat, handlebars, grips, footpads,

deck surfaces, etc.)
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WO 02/ 13638 PCT/ US01/ 23274 on those portions of skis (water or sghom
engaged by the user's foot or boot on those parts of snowmbile i@l zegp%

engagedwypMsesss to prevent slipping (such as the snowmpbrhsosesary handl es,
grips, foottreads, etc.) 5 on w ndsurfing boards and handl es, and user
engaged surfaces of sailboats and sailing equi pnent on equestrian

equi pnent, such as reins, saddles, ridding breeches (e.g., thigh patches),

j ockey whips, bgusfiehosehditionO8F SIMRGEE! 655 inBRIY Hysthehusess fisammael  hor se,
vault, floor exercise, 10 rings and handl es engaged or contacted by a
gymast) 1.7 on bdoe surfaces of balls to enhance the gripability,

throwability, <catchability, etc. of .the hall on the handl e or puck

handl i ng surfac® Jm ROFoOE ogf'?oc‘,’fxm?t%{ifﬁl‘?’@gh iare engaged by disps tt?rp%p%{ﬁped about
the stick in tape §Qr: . t Skt of t eboar ds
on the user engagesfggé@)igf(%l%gs?gg]?é%gg,ﬁcg{'l%g%hﬁ%{g iﬁﬂggsbegai f?s‘éf,ag’rre:)dts' rcycle

pedaks, autonobil empedadsirfifi Goard@Naidchanidies, enhtert efoavedf antireofofvat er par k
i nner tubes, other water toys, rafts; floatation articles, etc. 20 on the
outer and/ or i nnersadbedtnambsadingequipmerdiks for use in scuba diving and

snor kel i ng applicat.ions, and/or on the inner surface.of swmfins for use
in scuba divi ng®orOf%FBIERERR SGUIPKIENE HYCh ﬁﬁé?'“%r?&?%?s’dﬁﬁg}g @%F‘fl'&é ®&> socks

and/ or the inner . to mnimze slippage of a
S h%&h@&c)hj&gg Fhils, bragieseat, ppag

user's foot relative to su wear on the outer surfaces of ball
engagi ng f oot wear sigymastisoeqapmsito@acti ey pommel basedvault fbboesdreisent rol  and
mani pul ation of a ball by a user on the exposed surfaces of uniform pad
assdfbl i es (such argngsg@gl%gpdlps ef}ﬁﬁgﬁ‘gw ‘Eﬁntqcé“é’rtb’s%%wbﬁﬁg) and on inside mating

porLyons,of et 3o B e ST B BarsPShe S et on
catchability, etc. of the ball
e on the handle or puck handling surface of a hockey stick (applied in
sheet form, or wrapped about the stick in tape form)

15 ¢ on the user contacted surfaces of skateboards

e on the user engaged surfaces of pedals, such as bike pedals, motorcycle
pedals, automobile pedals, etc.

« on the user contacted surfaces of waterpark inner tubes, other water toys,
rafts, floatation articles, etc.

20 e on the outer and/or inner surfaces of aqua socks for use in scuba diving
and snorkeling applications, and/or on the inner surface of swim fins for
use in scuba diving or snorkeling

» on the inner and/or outer surface of socks and/or the inner surface of
boots or footwear to minimize slippage of a user’s foot relative to such

25 footwear

e on the outer surfaces of ball engaging footwear such as soccer shoes for
increased frictional control and manipulation of a ball by a user

o on the exposed surfaces of uniform pad assemblies (such as football,
hockey or lacrosse pads) and on inside mating portions of jerseys, pants,

30 breezers or socks overlying such pads

« on speciality footwear for such sports as wrestling and gymnastics

15



15 08 FEB 2005 on sports training equipnent, such as a golf trainhnﬁ EgB H@P
and shoes, where opposed friction control articles on the mat and “sho

in teaching a user not to twist the feet when swinging a golf club on

- patches for straps such as backpack straps and canera straps to 5 mnimze
slipping of the straps relative to a user (and al so on opposed patches on
the user's clothing which can mate with the patches on the straps) on the

f i de and/or_fl i de . f : '
oot side and/or, flqo rﬂﬂﬁesgt?alglingg?ﬂgi?l@:nprsugﬂQ@.ra . Wafiling Mhecl g’é‘?‘%ps of

equi pnent grips or ha ports stic

handl ebars- (such asvhet®r \c;ﬁp@ml@i;ctibhemtﬂmmh@e%hcﬂhs,m%d lBhises AR ebar s,
raci ng vehicle steering eels, row ng grips, water ski handles, pool
| adder or stair hatetching acuser ot entwigidhe fastywpen swingiag agolffclubay aks,

i ncluding the spray skirt apd rippers 15 on fire armggrips and handl es,
such as pi stol gt 98, PRERS) BrLis, Sienaes Basidack 11085 A FRBerr SER Bich s
gl oves and shoul d%mﬁﬂae.sgg i) ﬂ'\‘é%?\*aﬁﬁ‘rak‘t'idc’f?c% usON (dndaldsS 8h dpfokest
and/ or support contact = si g her eof on archery equl pnent, su as on a
riser grip and/or iphrhes chnbe ase’ nowkhing Gvdcteaan omatelwithtirenpatchds gh thes used

in sporting applications, such as sailing, skiing, hunting, nountaineering,
wheel chair raci ngSU388¥ , racket sports, stick handling sports, ball

nand! 119 SpOr S OIS L Sy oor e Moot SBOMBPHIkgar 2 cher .

soccer goalie glov ma ese applircations, a single

friction control, aroh!&bf‘cimchuhsméﬁi Eiigd &Mhandled, BF QMHed @pbAE stls hikiles or

frictional and/or gripping characteristics. In any application. where a
gl ov@'i's worn by agrper of dandlebai(sgctaas plor texample; dledd (hoiskeysticksyBMX ti cl e
Che bal T, handle obker andiRtaradiqiBEveale BETRyREd SR EHES MARhe
oo oo 1 SHASE 4 B O ey, = o1 bt yeer the
rel ease) therebat weanusenengaged hsrfivgs iofpkayaks,t iecludieg’ thegsprpy Shinaelnkjt i on,
the grippers
15 | e on fire arm grips and handles, such as pistol grips, riffle butts, and
opposed user worn surfaces such as gloves and shoulder pads
¢ on seat cushion surfaces (on the user contact and/or support contact
sides thereof)
e on archery equipment, such as on a riser grip and/or the string and nock
20 area A
o on all manner of gloves used in sporting applications, such as sailing,
skiing, ﬁunting, mountaineering, wheelchair racing, golf, racket sports,
stick handling sports, ball handling sports, gymnastics, rafting, sailing,
snowmobiling, archery, soccer goalie gloves, etc.
25 In many of these applications, a single fiiction control article may be sufficient
to provide the desired frictional and/or gripping characteristics. In any application
where a glove is worn by a user for engaging a sports article (whether that article be a
ball, handle of a sports stick, or equipment fixture) the glove and the ball, handle or
fixture as well can be provided with the inventive friction control article to provide high
30 shear strength between the opposed mated friction control articles but allow quick peel
(i.e., release) therebetween, and to there;by improve the user’s grip. In addition, the

friction control article can be applied to the such sporting items by either molding it in a
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S

friction control article can be applied to the such sporting itens bg ' Qﬁﬂ
molding it in a 16 08 FEB 2005 WD 02/ 13638 PCT/ US01/ 23274 particulgr Jﬁgi ,
appl yi nq{(fﬁhg s thereof using adhesive or other affixingcfgansisey by
wrappi ng the itens (such as a sports stick) with a tape of the friction
control article. Hone use applications for the inventive friction control
article are also nunerous and include: 5 . on patches on conforters or
bl anket p. th j - o ef boar d
ganms. (TR SBer B0 B Rt e BRRRHA by R e o |
equi prengrapping @ik itdreoisuclengagratsstick)aokls a edpepif she fnatisn comtralseticlengaged
surfaces OF cﬁai rs, seats and kitchen utensils, and 10 specifically for
such items i rHemanset apmlicaiions fabyihe dayentive a5ietien afendrol aygcl§t 85sialse” and
eating itens usenﬂ.fcfr feeding children, and on high chair surfaces and
di aper WGP HSF a\%‘flé%e‘to prevent slipping of babies thereon on patches
appl ised to air gatd]HSsRs o dhTbnss @€ Biakedftiteeh thdth @Vplate 15 rel ative
sl i ppage t herebetween on garden tools and hoses on place mats (top and/ or
bott om sur f aces et harwsef pngaged stufadeandtas aof bhatdcdaaresytnehslingson bapdlgsrent and
appliances on user engaged surfaces of sical instrunents, such as violin
chin 20 pads on ORE SERIFTBHES, OWAEE PYMPS rangcRANY BRIl SGRINMETHGOL 0100 ece
and/or hat in pl ; as a drawer |iner or tool box liner
a&@%géa m@r{gﬁé‘{ &f pl§¥ ﬁngsd

as a non-slip |ayer oden or or other snooth floors for 25

pl acenent under ot hgpWséruesgalged psuefaeat of Ichgits)gsehisesmdikitchen atdnaild) dndd 11 ni ng
mat or non-slip surface in a bath, wash, kitchen or Iaundr% roon's_ as
covelti ng material $peeifigally fergsuch items in connection with baby seats, baby chairs

i and utensils and eating items used for feeding children, and on high
chair surfaces and diaper changing tables to prevent slipping of babies
thereon

s on patches applied to air mattresses and/or sleeping bags to prevent
15 relative slippage therebetween
¢ on garden tools and hoses
» on place mats (top and/or bottom surfaces thereof)
e on the handles of kitchen utensils, equipment and appliances
e on user engaged surfaces of musical instruments, such as violin chin
20 pads
« on one or more opposed surfaces for retaining a hair piece and/or hat in
place on a wearer’s head
e asa drawer liner or tool box liner
e as a non-slip layer on wooden or viny! or other smooth floors for
25 placement under throw rugs to prevent sliding thereof
e as a bath tub lining mat or non-slip surface in a bath, wash, kitchen or
laundry rooms
e as covering material for hot pads
« as a slip resistance surface on eyegtass nose pads
30 e on pads or surfaces for article placement to prevent slippage thereof,

such as pads for AV remote control maintenance
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as a slip resistance surface on eyegl ass nose pads 30 on pads or surfac
for article placenent to prevent slippage thereof such as pads f HAREB%US
renot e qpghLPlgsgai ntenance 17 0 8 FEB 2005 WO 02/ 13638 REW/uSH@328274 on
furniture surfaces (for contacting support surfaces, other associated
furniture pieces, throws or a user) as patches on wearing apparel for
improving gripability, breathability and flexibility 5 on pet equipnent,
such as cat clinbigg mahieh sielced Ok c8RbHR Sugpd® difacel) buRl Ss6fateand for
litter box anti-slip pads, pet anti-slip pads and/or anti-slip
surfaces on the Ilﬁireu:ux’ecpxmscthrdym/drausbﬁ)rrsel ves In many of these hone use
applications, a single friction control article may sufficient to

provi de the desi®r e@s PrEhefean meetring; apprhapr a\wogmbpsm@belﬁw heaathabditycs. |n
10 ot her appli catlg%ﬂ @@topposed friction control articles may be
cooperatively used s f)’?l R gh shear strength between the opposed nated
frictgon control, fl é’@{ Egui ghhtem FLbIOWS Bt aimnﬁe ofds; Bet bcﬁcﬁie@f(ﬁ@th inSREEbEt Ween
(such as, for exarrp pposed pat ches fprlcflon control articles on
an air mattress anandloaspie)andatp) . litlen b@dohntu-sblp pads, et bovbnntistptpals article
can be applied to such hone use itens by her | di ng it |n particul ar 15
Ehape appl yi ng patedesantialipyriages Wbthﬁd'ﬂi@ﬁ PES G OF ewpelVsS ng neans, or

y wrapping I of the
friction cont Fofeay BPEeSHpReRe ShhARGn yie AN Eilrol WIS mbORE

avai | abl guffigient teprovidenthe \tesiréd eie m1re@<fﬂéﬂicﬁial and igeiping ctmsbtmdﬂtrer Inn a
single application or in a mated, application. These i ncl ude: on a drape

mat 10 kether applicationso kive |opaPsRy Histiphgonteeli arte! ebmaebmg@erqgwegewﬁe or
!
ngp;“' Oy a%f‘rggpls%{}ang erh BERIdh 0 BphSsed AT RO cbﬁ{%lalean& s QRes,

€ °COVErs, I'f sea cus I on and
tracti onafew harRpeePtiey Srélreas”tf) (ﬂ%aébeﬂv@@f (st Itdﬁgeﬁ & emsoppbsay patches and
wal kers 25 as surfaces for dental tool handl es, (?on dent al tooI trays

and mat s of ﬁwtlphéoﬁia‘hﬂoﬁrﬁgle@ﬂﬂ@ﬂtal'fo@é@‘eés anslslesping ﬂﬁ]r dn eddition ghes frigied) or ~ on
operator or surgeon ol g}\)/[ﬁ;sedft%rsucs ol G5 Rhims by either molding it in particular

15  shape, applying patches thereof using adhesive or other affixing means, or by wrapping
the items (such as kitchen utensil handies) with a tape of the friction control article.
In the medical area, numerous uses are also available for the inventive friction

control article, used either in a single application or in a mated application. These

include:
20 e on adrape mat to keep tools from sliding during medical procedures
 on seating or reclining areas, such as on dental chairs, examination table
surfaces, steps, chiropractic table covers, etc.
» on wheelchair seat, cushion and traction surfaces
« on user and/or floor engaging surfaces of crutches and walkers
25 » as surfaces for dental tool handles, and on dental tool trays and mats
« on the handles of orthopedic and other surgical tools, and/or on operator
or surgeon gloves for use thereof
e on condoms or condom catheters (on inner and/or on outer surfaces
thereof)
30 « as a frictional surface to hold wraps of other materials in place

e as a material to facilitate the opening of medical containers, including

easy open prescription bottles

18




on condons or condom cat heters (on inner and/or on outer surfaces thereofd5
30 as a frictional surface to hold waps of other materials in pQad&FEBdl
mat eri alyg @yfsess | i tate the opening of nedical containerspcrusbueiznig easy
open prescription bottles 18 WD 02/13638 08 FEB 2005 PCT/US01/23274 on
surfaces within an anbul ance or other nedical enmergency vehicle (e.g.,

medi vac helicopter) to prevent slipping therein, and for enhancing

gripability of usefsqaRtbeoiwithdai!dnthutihct aresihéOmeaichl 6heehdy@ReRiele ed
thereby 5 as floor mats in nedical facilities on surgical gloves (inner

and/ or outer surfdegs mébvaotidlicbpter)i topremenisiippi g therdin tandrfat enltrcigt eri sti cs
and/ or enhancing user tacti]e sensation on nedical_. booti.es (inner and/or
outer surfaces theFHIPIILY QSnusers 38 QBI'@”FFE’QpFWgarceFJSFT]WCIE%(SR(H@FP or pads
10 as pads or pattﬁg%g for nursing hone beds to inprove air circulation and
reduce wounds due 10 cdnstant frictional movement as di sposabl e frictional

mat s sf or use i nehig@fldor wadsSinsHédiedl ifeslie®. 9., arthroscopy, urology, etc.) In
many of these nedical applications, a single friction control article may be
15 sufficient te prosergeat glovde §innerdarfd/grcopton aurfanesl thareaf) ifprpimproving

characteristics. Ljke.the ther field of use applicati.pns nti oned above,

hi gh shear strengtthe%"é?%'éh&@ﬁ%"éﬁacs ?Joe"?'?‘i‘cdlﬁ)i‘E)BWr%errWQ‘Pf‘i cles may be

achi eved by usi RY & eBircLlcﬁ' sﬁf?ﬁgrra%foﬁ{)ﬁﬂ'e?kxﬁ'?acgﬁheﬁéa osed surfaces (such
or a

as between to0] hanagﬁﬁes ancﬁogPoves, et ween t oo dl es and hol di ng

trays). In addi i ofh dispesableitobpicdl résmbr sHovedrinkatd 6r g8 be applied to such 20
medi cal itens by either nolding it in a particular shape, applying patches
t her Wof using adhasspade oopatsheschor agfsing hgmerbedssto impraye aif eippilaten ad | t ens

(such as surgi cal rtgol S ha(ﬁcéi} erst\%/ Wi ih g_.cltx%gel_ ofvt he friction control
article. Numerous TGEREE BPURISUE NS EMBIVLIF OB BRVEEHE rol article in
transportation- el At ﬂ%poﬂa%m 5 atdnaN RS T30 iRORLRNhiRL SfhrgerRsaddi tion to
t hose nmenti oned above, "the
arthroscopy, urology, etc.)
In many of these medical applications, a single friction control article may be
15 sufficient to provide the desired frictional and/or gripping characteristics. Like the
other field of use applications mentioned above, high shear strength between opposed
mated friction control articles may be achieved by using two friction control articles on
opposed surfaces (such as between tool handles and gloves, or between tool handles
and holding trays). In addition, the friction control article can be applied to such
20 medical items by either molding it in a particular shape, applying patches thereof using
adhesive or other affixing means, or by wrapping the items (such as surgical tools
‘ handles) with a tape of the friction control article.
Numerous uses of the inventive friction control article in transportation-related
applications are also contemplated. In addition to those mentioned above, the
25 inventive friction control article may be used in a number of additional ways, including!
« on tire surfaces
» on steering wheels, steering whee! covers, operator knobs, handles, and
levers, etc., and/or on driving gloves, mechanic work gloves, etc.
« ©On operator or passenger seats or on seatcovers in any vehicle (e.g., auto,
30 truck, bus, plane, boat, train, motorcycle, go-cart, etc.)
e on container storage surfaces to prevent parcels or equipment from

sliding (e.g., as an auto trunk pad)
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25 inventive friction control article may be used in a nunber of a&ﬂétﬁ#gﬁmkl
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covers, woeot/aicas knobs, handles, and |evers, etc., and/ ogscROsHIIzYINI

gl oves, nechanic work gloves, etc. on operator or passenger seats or on
seatcovers in any vehicle (e.g., auto, 30 truck, bus, plane, boat, train,
not orcycl e, go-cart, etc.) on container storage surfaces to prevent parcels
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02/ 13638 PCT/ USQOL/ 23274 as a fender or body drape during vehicle

mai nt enance to prefrem stidiogson fthomesldalisndacm andier veshitdiing she fHeheclend/ or
scrat ching the vehi ck.e' s surface as a floor mat for a vehicle (such as an
auto floor mats) 53H'Sfi ski rack surfaces to engage skis for transportation

t hereof, or on ,veggggg?pﬁg@g}rgg@;&%ﬁ‘gﬁaso?[n Jugéfﬁé{%glln&s oof racks, ski racks
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or cargo carriers I ners S, Ccupboar and ot her storage

contas ners in vehi heaki radkCburiices @6 epaideoiak e htapbRtatibAahereof! &N6R, €t C.
10 In many of these transportation applications, a single friction control

article nay be suvéhicleesngagiogpudfataseoft temoveblerredf fadkst skoratksaordtargogr oupi ng
characteristics. Howxlf;ver, in sone applications, two opposed frictional
control articles nﬁ%’ BE utilized to provide high shear strength between the

opposed mated fhi Cid BRer oM didlved! bigto8RisAiE JRthdr Wbrat &dtaiRG8lin Chhiles

rel ease) therebetween (such as, for exanple, on a steering wheel cover and
15 driving gl ove). such aadeireattonat hehidies, bbatoplawssf eto) article can be applied
to such tran portat'&lgfitems by.either nolding it_.in a particular shape,

t 1N
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pat ches, p&d Gi.e., release) therebetween (such as, for example, on 2 steering wheel cover and
15 driving glove). In addition the friction control article can be applied to such
transportation items by either molding it in a particular shape, applying patches thereof
using adhesive or other affixing means, or by wrapping the items (such as a steering
wheel) with a tape of the friction control article. ‘
The inventive friction control article also has applications in the military arena,
20 in addition to those otherwise mentioned military-applicable uses previously cited.
Additional military applications include:
» on vehicle seat cushions, backpacks and apparel patches, etc.

e on user engaged weapon surfaces such as rifle butts, pistol grips,

|
triggers, etc.
25 » for artillery shell loading applications, where the operator wears gloves
bearing the friction control article and portions of the shell or a shell
liner bear the inventive friction control article for mating with the
operator’s gloves ‘
In many of these military specific applications, a single friction control article
30 may be sufficient to provide the desired frictional and/or gripping characteristics. In
some applications, however, two opposed friction control articles are provided to

provide high shear strength between the opposed mating friction control articles but
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surfaces of belts SPHaBEMS% 8¢J on railing or grip surfaces, such as for
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e on knobs, dials and handles requiring operator manipulation
« on conveyor belt surfaces or assembly alignment systems where
Is _ precision part placement is facilitated
e on the back side of a computer mouse pad (i.e., microreplicated surfaces
on both sides of a mouse pad) |
s on opposed' surfaces of belts and pulleys
« - on railing or grip surfaces, such as for physical therapy, hand rails,-
20 pools, scaffold rails, safety rails, etc.
e on footfill surfaces such as deck surfaces, industrial ﬂoo;'ing, catwalks,
etc. |
e on firefighting equipment (e.g., on stairs, treads, aprons, handles,
grips, gloves, helmet straps, wearing apparel, etc.). -

25 » on food surface trays or other food surface surfaces (such as, for
example, airline serving trays, carts, seat fold-down trays, cup bottoms,
etc.) |

e for maintaining articles of clothing in place by opposed or single patches
of the inventive friction control article positioned in strategic {ocations

30 thereon

» high shear friction fixture mounts for industrial applications
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has stems extending from one or both sides thereof. )
e as pads or mats for display cases, such as jewelry display cases
e as storage or shipping surfaces for delicate components such as
15 electronic parts or flammable materials, including for electronic parts an
optional anti-static characteristic
+ on handles for power tools, brushes, manual tools, wheelbarrels, valve
handles, etc.
» as anon-skid podium cover or surface
20 s as a surface or patch on luggage, cases, purses, back straps (on the
bottom, side or support strap surfaces thereof) for preventing skidding
thereof during transportation or to enhance handling thereof by a user or
handler
» on gloves for any industrial purpose where a specific frictional glove
25 gripping surface is desired, used alone or in combination with a mated
inventive friction control article on the equipment being manipulated by
the glove’s wearer
In many of these industrial/commercial applications, a single friction control
article may be sufficient to provide the desired frictional and/or gripping characteristics.
30  Inany application where a glove is worn by a user for engaging something else (such as
a tool handle or valve handle), both the glove and handle can be provided with the

inventive friction control article to provide high shear strength between the opposed
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interfere to provide high shear strength, but one can easily “peel” or lift away one layer
of the friction control article from the other. In most applications, these types of
gripping properties are important. Users of the inventive slip control article (in both
single sheet and mated double sheet applications) detect a noticeable difference in
20  gripping and frictional relation characteristics. A significant contributing factor in this
regard, and in particular in creating a very soft feel to the inventive material, is the

: small stem diameters (when round) or small stem maximum cross-sectional dimension

(when otherwise configured).

25  Elastomeric Materials

The elastomeric material can be any thermoplastic elastomer that can be heated
10 a state in which it can be flowed and molded, such as those described in G. Holden et
al., Thermoplastic Elastomers, (2™ ed. 1996). It is also within the scope of this
invention to use two or more different thermoplastic elastomeric materials in either

30 layered or blended form to define that portion of the slip control article.
The term "elastomer" or "elastomeric” is used to refer to rubbers or polymers

that have resiliency properties similar to those of rubber. In particular, the term
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el ast onefoam m)integrated detwarkar atrytures TB curing may be by a variety of methods,
including chemical curing agents, catalysts, and/or irradiation.

The final physical properties of the material are a function of a variety of

20 factors, most notably: number and weight average polymer molecular weights; the
melting or softening point of the reinforcing domains (hard segment) of the elastomer
(which, for example, can be determined according to ASTM Designation D1238-86),
the percent by weight of the elastomer composition which comprises the hard segment
domains; the structure of the toughening or soft segment (low Tg) poriion of the

25  elastomer composition; the cross-link density (average molecular weight between
crosslinks); and the nature and levels of additives or adjuvants, etc.

Examples of classes of elastomers include anionic triblock copolymers,
polyolefin-based thermoplastic elastomers, thermoplastic elastomers based on halogen-
containing polyolefins, thermoplastic elastomers based on dynamically vulcanized

30  elastomer-thermoplastic blends, thermoplastic polyether ester or polyester based
elastomers, thermoplastic elastomers based on polyamides or polyimides, ionomeric

thermoplastic elastomers, hydrogenated block copolymers in thermoplastic elastomer

24
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The process illustrated in FIG. 9 shows a three-roll vertical stack molding
apparatus 150 which includes an extruder and extrusion die 152 adapted for extruding
one or more layers of molten thermoplastic material 154 into a mold 156. In this case,
20 the mold 156 is a roll 158, which has on its outer cylindrical surface a desired surface
pattern for transference to the molten thermoplastic material 154 as it passes over the
cylindrical surface of the roll 158. In the illustrated embodiment, the surface of the roll
158 has a plurality of arranged cavities 160 adapted to form a like plurality of
upstanding stems 162. The cavities may be arranged, sized and shaped as required to
25  form a suitable surface stem structures from the thermoplastic material 154. In one
embodiment, a sufficient additional quantity of molten thermoplastic material 154 is
extruded into the mold 156 to form a portion of the backing layer (see FIGS. 1 and 3).
The roll 158 is rotatable and forms a nip 166, along with an opposed roll 168.
The nip 166 between the roll 158 and opposed roll 168 assists in forcing the flow of
30  molten thermoplastic material 154 into the cavities 160 and provides a uniform backing
layer thereon. The spacing of the gap forming the nip 166 can be adjusted to assist the

formation of a predetermined thickness of the backing layer of thermoplastic material
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determines the spacing and orientation of the slip control article. The stems 162

typically have shapes corresponding to the shape of the cavities 160. The mold cavities

can be open at the end of the cavity opposite the surface from which the molten

thermoplastic material is applied to facilitate injection of the thermoplastic material into

20  the cavity. If the cavity is closed, a vacuum can be applied to the cavity so that the

molten thermoplastic material fills substantially the entire cavity. Alternatively, closed

cavities can be longer than the lengths of the stem structures being formed so that the

injected material can compress the air in the cavities. The mold cavities should be

designed to facilitate release of the surface stem structures therefrom, and thus may

25  include angled side walls, or a release coating (such as a Teflon material layer) on the

cavity walls. The mold surface may also include a release coating thereon to facilitate

release of the thermoplastic material backing layer from the mold. In some
embodiments, the cavities can be angled relative to the surface of the roll.

The mold can be made from suitable materials that are rigid or flexible. The

30 mold components can be made of metal, steel, ceramic, polymeric materials (including

both thermosetting and thermoplastic polymers such as silicone rubber) or

combinations thereof The materials forming the mold must have sufficient integrity
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mat er i al theToackingi layemtlé4f inolydes 2 perowp|matarial, the three-roll vertical molding

apparatus 150 controls the degree of penetration of the molten thermoplastic material

20 154. In this fashion, the quantity of molten thermoplastic material 134 can be

controlled to barely penetrate the surface coating of the backing layer 164, or to

penetrate the porous backing layer 164 on the opposite side of introduction of

thermoplastic material 154 so as to almost encapsulate the backing layer 164. The

penetration of the molten thermoplastic material 154 into the porous backing layer 164

25  may also be controlled by the temperature of the molten thermoplastic material 154, the

quantity of thermoplastic material 154 in the nip 166, and/or by extruder flow rates in
conjunction with the line speed of the mold cavities.

After the molten thermoplastic material 154 has been coated into the mold

cavities 160 and over the mold surface 156, the thermoplastic material is cooled to

30  solidify and form the desired exterior surface topography thereon (e.g., upstanding

stems 162). The solidified thermoplastic material is then separated from the mold 158.

The thermoplastic material 154 will often shrink when it is solidified, which facilitates
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thernoplastic material, the thernoplastic material typically nust bﬂﬂg@atﬁﬁ .
to an appropriate tenperature, and then coated into the cavitiesf

coati ng Wweehmigddge can 10 be any conventional technique, spclhuss/zatendar
coating, cast coating, curtain coating, die coating, extrusion, gravure
coating, knife coating, spray coating or the like. In FIG 9, a single
extruder and extrusion die arrangenent is shown. However, the use of two
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aidin | the surface stemstr tures nd. backi n ol ing
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as is disclosed in U.S. Patent Nos. 4,290,174 (Kalleberg), 5,077,870 (Melbye et al.);
and 5,201,101 (Rouser et al.).
20

Test Procedure For Measuring Static and Dynamic Coefficients Of Friction

The static and dynamic coefficient of friction for each film sample was
measured on a Thwing-AJbert Model 225-1 Friction/Peel Tester available from
Thwing-Albert Instrument Company, Philadelphia, Pennsylvania. Equipment operation

25 is specified in the Thwing-Albert Instruction Manual, Friction/Peel Tester, Modei
#225-1 revised 5/94, Software version 2.4. This analysis for the static coefficient of
friction measured the horizontal force required to cause movement of a weighted 5.08
cm by 5.08 cm (2 inch by 2 inch) sample of the slip control article against 2 sample of
artificial leather sold under the name Ultrasuede""“-HP available from Toray Ultrasuede

30  America located in Manhattan, NY.

The friction test specimen were prepared by anchoring a 5.08 ¢m by 5.08 cm (2
inch by 2 inch) sample of the slip control article to a 5.08 cm by 5.08 cm (2 inch by 2
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el astoneric polyners. Wien thernosetting resins are used as the rmt’bef_} 2005
material, the resinis applied to the nold as a liquid in an uncu gB

unpol yrigig @Adesst ate. After the resin has been coated onportbe/mmeid, it is
pol ynerized or cured until the resinis solid. Cenerally, the

pol yneri zation process involves either a setting tine, or exposure to an 10
energy source, or both, to facilitate the polynerization. The energy source,
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cm by 5.v@8 then (:alcuiamdhb)byheZmanh:hé vslmmhah@fméalsmeslhopxzomat forte &0 ichgdee tO a
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M nnesot'a M ni ng and uring he met al
test sl @dnmﬁlayhﬂd 2A0thmetic averages were calculated by the friction/peel tester.

Test Method For Dynamic Shear Strength
20 The dynamic shear strength was measured on an I-mass peel tester. The tester

was set up in the 180° Peel Mode. A sample about 3.8 cm x 12.7 cm (1.5 inches x 5
inches) of stem web was attached using a double sided tape, such as 3M 404, and
centered lengthwise to an about 1.6 mm (1/16 inch) thick, 6.35 ¢cm x 22.9 cm (2.5
inches wide x 9 inches long) aluminum test panel. Similarly, a sample about 2.54 cm x
25 2,54 cm (1 inch x 1 inch) of stem web was attached to the center of an about 1.6 mm
(1/16 inch) thick, 6.35 cm x 22.9 cm (2.5 inches wide x 9 inches long) aluminum test
panel. The panels were then placed together with the stems of each sample in contact
with each other., The engaged thickness of the two samples without any pressure
applied including the aluminum panels was measure using a digital caliper gauge. The

30 weight of the upper panel was approximately 53 grams (1.76 ounces).
An aluminum panel with the larger sample of stem web was attached to the

moving platform of the I-mass tester with the stem web side up. The aluminum panel
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grans (17.6 ounces). 5 To prepare the artificial |eather sanple fﬁr t 05
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on to the netal platen 10 testing surface with the provided spring clip.

The met alyith R sathpl€ abbit2 54 lt:ﬁm )§.@f5ﬂldﬂ1 ONinch QLT RIFhPSE ftba ﬁélﬁdag«?ia@ba g 200
u

grans (35.2 ounces) in total was placed on the fabric and pulled for 10

seconds tp s@ thaetbd stem Siebs werq & amengagpd pesition.nThe steer veeb wascpdsitianed  per

I nstructions specified in _the instructiqgns. manual. The static .coefficient of

1ot ons et TRl cnfl Adieshyven SO S GHueE 5% D4t Do SAGRIE G W8: | Sont al

f t ' LVi 35.2
orce Oumﬁ?l%n%l%ﬁﬁlﬁg??ﬁll&l”t &%ﬁﬂﬁﬁ})@g@?ﬁ?ﬂby | defdr Ryad Pace8ve tid (

ounces) orce e sled At | ve nmeasurenents were recorded
f or encherfgaized ipain wietst gupnagpecdmdtedy i0pi3 memt 0AS4amii €0.605 Ar0.@ Knatches)aver ages

were cal culated by the friction/peel tester.. Test Method For nam ¢ Shear
St r enor t &edigr thas %9 ﬁ&%@s&@kﬂe%t rﬁﬂ@i’ﬁ" \Régs'ﬁﬁﬁiﬁﬂ BEEVERt g SPm%‘égg:b‘é‘el
tester. 1. . ' 0,2 : ol 3.8 cm X
12 7" cm DiRcusnEREkisn gt Exe Phe MRy arebGrd R B sy SABRARIRD el

si ded t aggi oStheuppsr lyhdfdm panel waentrhedltd thedbiveigaegd th &positiontsoth& nm

(1/16 inch) thick, 6.35 cmx 22.9 cm (2.5 inches wde x 9 inches |ong)
al uni nunthecaugpwesld msisyre afarge dizecslyparaichinohe movig plgtfarmes 2. 54 cm (1 i nch

x 1 inch) of e we at e o) t (1/16

[ nchadqt hi ck, 2?'%@1%?‘3%%\/3\%? é”a%?ﬂ%%fgg&’i ﬁ%ﬁ%ﬁﬁé@ﬁ%@é t?%%tegg%l %rjlzggea lcj{m num
test papRiragin@ein@nelie PeYiLor bemhé)ls@rmdg b@rg%b%HLdMa‘dhsd lteat St evBul@fbecach
sanple in contact wth each other. The engaged thickness of the two sanples
wi t hout dwsctlyraboyatke stampivetesimepie duting ghe heecand gveragingaives. sThm plavkoasur e
using a digital cali uge . i t he, u e

nopr ox; miAve et ot A ety (12 inchdsbREE, Bhe) MBUPREL ARVl
sanpl e ofprédseweiteRedfive Foi asdiedniple ! MachniaMpRIwak atst@ treé tinfes dndmaees tester
with the stem web side ug.a The al um num panel 29 08 FEB 2005 WD 02/ 13638
PCT/ USO1awgaieivaligshwernsasalapide about 2.54 cmx 2.54 cm (1 inch x 1 inch) of
stem web was placed on top so that the stemwebs were in an engaged
position. The stem web was positioned

Materials Used in the Examples

A variety of elastomeric materials were used in the preparation of the samples
of the examples. These materials are summarized in Table L. Some properties of some

20  of the samples are summarized in Table 2.

Table 1
Material Description

ESTANE™ 58661 : available from B.F. Goodrich, Cleveland, OH
ESTANE™ 58238 available from B.F. Goodrich, Cleveland, OH
VECTOR™ 4111 available from Exxon Chemical Co., Houston, TX
ESTANE™ 5740-820 available from B.F. Goodrich, Cleveland, OH
KRATON™ (1657 available from Shell Oil Co., Houston, TX

25 Table 2
[ Material | Modulus@ | Ultimate | Tensileset | Friction | Tensile | Hardness, |
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so that it was at the end farthest away fromthe force gauge so thgt %
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Rheology and Morphology of the Blends

Viscosities of both Estate™ 58661 and Vector™ 4111 were measured over

'

several decades of shear rate using both a DSR and a capillary rheometer (CR) at 204

°C (400 °F), the temperature used in the stern web extrusion. It is apparent that at

higher shear rates (> 10 s-1), the viscosity and elasticity modulus of Vector™ 4111 are
approximately twice that of Estane™ 58661.

Scanning electron microscopy (SEM) was used to investigate the morphology

10  of blends of various compositions. The blends were mixed using a Brabender mixer

and pressed into a silicone mold using a hot press method at about 216 °C (420 °F) at

6.9 MPa (1000 psi) for 60 seconds. The tool containing the material was cooled on dry

ice. The sample was peeled from the mold. Only hot-pressed blends, described below,

were studied. Micrographs were taken near the sample surface. A dispersed

15 morphology was present in nearly every sample. Only in the 60/40 Estane™

58661/Vector™ 4111 sample were any co-continuous structures present.

Examples
Example 1
20 A 50:50 by weight of polyurethane resin Estane™ 58661 and a styrenic triblock

copolymer Vector™ 4111 was dry blended as pellets. Polyurethane provided durability

and resiliency of the structure while Vector improved frictional performance. The
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55061/ vamiy b D dindyr 2, AP, rrBulighl kton ARy e Bessut.
Exanpl esdifchargidethtowh theS@ied8 McliBieafifre ff 4ol Une MIE (26 BsifSt TRETM 58661
and a styrenic triblock copolynmer VectorTM 4111 was dgig ended as pellets.

Pol yur etthaperapirevindé gt Zone i afy theapetrydesi wase abguto 216 Hi UEFur eThhi | e
poct At BEEALe LEUR GiO0Al aBSIRI5 TBYES0 F)" Tt bplnifg oF the’ B Tip s sbotit o
0.51 millimeters (0.020 inches).

The melt was pressed into a silicone belt/tool with a metal roll at a nip pressure
of about 345,705 Pa (50 psi). One of the rolis had a tooled surface that was heated to
about 65.6 °C (150 °F). The surface contained an array of holes about 0.254 mm (0.010

15 inches) in diameter and about 0.46 cm (0.018 inches) apart. A backing layer of double
coated tape available from Minnesota Mining and Manufacturing Company under
product designation 404 was introduced into the nip and bonded to the side of the web
opposite the upstanding stems. The web and double coated tape was removed from the
tooled surface at a speed of about 1.5 meters/minute (5 feet per minute).

20 The resulting stem web had about 490 stems/cm® (3159 stems/inch®). The
center-to-center spacing of the stems was about 0.439 mm (0.0173 inches) in the x-
direction and about 0.465 mm (0.0183 inches) in the y-direction. Stem diameter was
about 0.15 mm (0:0059 inches) and the stem height was about 0.625 mm {0.0246
inches). The gap between adjacent stems was about 0.127 mm (0.005 inches). Using

25  the size of the tool diameter holes (0.0254 cm (0.010 inches)) to define the largest
possible individual stem cross-sectional area (0.0005067 cm” {0.000078545 inch?)), the
area of each square inch of the stem web made up of stems (at about 490 stems/cm’
(3159 stems/inch?)) is thus no greater than about 24.8% of the total area.

Wetting capability of water was estimated by measuring a contact angle

30 between a drop of water and flat substrate with the same composition as the stem web.
The contact angle was measured to be about 65°, which was expected for a hydrophobic

material (see generally FIG. 6). A large amount of water was then applied to the



Est aneTM 58661 was dried at about 82.3 C (180 F) for at least 4 hours. The
mxture of pellets was nixed with about 2 wt % of carbon bl ack/ polly§irlkBh 2685
bl end. Weenaegygent of carbon black in the final blend dpcrosissmeed | w
% The m xture was extruded as generally illustrated in FIG 9, except that
the 5 tooling was configured as a belt rather than a roll. The extruder as
a Davis Standard single screw extruder with about 6.35 cm (2.5 inches)
screw di i ef La: I | uti ons
por - ey Deipfe e ISR {8 B LA E R P LARE ool WA o R IR esotr e
of abouftilléd.tfle Mpace BeMzepsthg .stéhhe Tlepips aifushe stémg Iveere asdpozsnduoftot he
extruder was about 216 C (420 F). The to _tenperature of the die was about
232 C ( bydrophobirmatuspehihegelestomere agiskown pn §iQ. Abdii 2 resuld 1ofrthe exprsedr s (0. 020

inches).. The. nelt, was _pressed.into g silicone belt/f00 i | roll at
2o preSoficEong BRReTR THEE Bt Bhen EFeR 10 i et bFERERE 1 ool ca
sur f ace wHaalest@SuiRAtRGa e cofdifiBhs. 65. 6 C (150 F). The surface contai ned an
array of hol es about 0.254 nm (0.010 15 inches) in dianeter and about 0. 46

cm (0. 018 i ndhegrippirarerformbagsiargevaluatad wingdowipproasbes elhe firsesehwdi | abl e

fromM nnespta M nin nd Manufacturin any, under.. pr.oduct desi gnation
404 s SRR B GTEROM S SIS Ot E G h P oeE s BF (i SR oppos 1 o
the UIOStﬁ@%ﬂﬂts%@r%omy&d%tth@@éﬁsﬁh%@ oF R At {ABRaWaRadeCHDNE RafneOm t he
tool ed surface at a 'speed of about 1.5 neters/mnute (5 feet per mnute).
20 The mpebmdriblapdsisehe stedn wihd EHemecottbippsteehinoiied dksoapplieation ofth2) . The
center-to-cenfer spacing,o he s .ahout 0.439 nm (0, 0173 inches) in
t he 1&- é?%?ﬁéé%a%ﬁﬁl%oﬁtgeﬁé agse %ﬁ]gs(cﬁ‘m@%%a?eﬁéh]eg)c}%} Siripinf the WEP &S on. St em
di amet er, 0 ' ' o B§IF Slofiiinctes about
0. 625 m‘ﬁ%@?engﬁ@%g %c%"l%mTﬁ’g* g‘g‘ga %Hg?\?\ggﬁg gﬁ?&@eﬁ‘tﬁ ?ﬁ@?\gﬁwas anbout 0.127 nmm
(0. 005 ibothes?) andldy ngndifoisheA phzed ofevilimotsaodk asaies téswhngls sath(the @84 cm
(0.010 inchesé) to define_the | argest ossi bl.e i ndjvj. dual i)tem .
cr oss- s&lth WA theyne grip. JAGRserPrEAnce Qighe AySEYLyat e'r&f)e? IOPRSUPHIUa of each
square | apeTo ok 0 ty A PvsheRLaRE (3159
stens/i r%@ﬁ% ?&lltg&?ﬁ@?%r?gmg?teater It anp‘a&ﬁ%ﬁ?ﬁzﬁés&égwuﬁe t ot al arnea. Wetti ng
capabi | irhgkeof water was estimated by neasuring a contact angle 30 between a
drop of water and flat substrate with the sanme conposition as the stem web.
The contact angle was neasured to be about 65, which was expected for a
hydr ophafy terial (see generally FIG 6). A large anount of water was
t hen appli 0 the 32

For more consistent removal of the stem web from the tooled surface and

agh(?l

uniform application the articles, a two-layer construction was created using a co-
20 extrusion process. The tooling and processing parameters were as described in
Example 1 unless otherwise specified. Rather than the backing layer of the double
coated tape in Example 1, a backing layer made of a 80:20 wt % blend of polyurethane
Estane™ 58137 and Vector™ 4111 was co-extruded with the stem web. The
polyurethane had hardness of 70 Durometer and the modulus of about 22 MPa (3200
25  psi). The stiffer backing layer was extruded using about 6.35 cm (2.5 inches) diameter
screw at about 5 rpm. The top layer which formed the stemmed portion of the
construction was extruded using about a 3.2 ¢m (1.25 inches) diameter screw extruder
operating at about 15 rpm. The temperature profile was the same as described in
Example 1. The polymer melt was discharged at a minimum pressure of about 6.9 MPa
30 (1000 psi) and at the temperature in the front zone of about 216 °C (420 °F). Both
melts were combined in Cloeren feed block model no. 86-120-398 at about 232 °C (450
°F). A Cloeren extrusion die with a deckle system, model no. 89-12939, was used. The
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WO 02/ 13638 0 8 FEB 7005 PCT/ USOL/ 23274 structured surface of thiét@z@&ﬁ'

and viewed in optical mcroscope. Water conpletely filled the sp

the steweQoFisu3g i ps of the stens were exposed due to hyds@ppSRid21¥at ure of
the el astoner, as shown in FIG 7. As a result of the exposed tips,
frictional properties were inproved when conpared to flat sheet perfornmance,
5 when tested under the sane conditions. The gripping performance was

eval uat ecbriguctipntwas RMVed EBRBthe th6led burfdce REAbRN 1. EMERIV/ABILS arild‘ﬁ’ddl!ﬁlﬁd
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. X1 i nCipn @010AnSHess.ne web was wapped around a golf shaft and conpared to
the existing golf grips performance in both wet and dry conditions. A panel
of evaluators took a series of swings with the golf club with the new grip.

The perf% mar]c of the invention was believed to be superior to the control
sanpl e iR eonditions. A sinmlar test was conducted with a tennis 15

racket. Exanp R e Sl val th em web_fromthe

t ool ed surf ac}éeséﬁg &%bn%r%gg&pﬁkﬁ%gw 3?1(?%'@%&9%@“&?% BiRs-3 é%r“"tﬁ

const r ucdifferenttemcgedniety andiangressueOof ADuEBS OYS P@@l@?%}%&mi{{@ﬁl ik ng and
processi ng paranmeters were as described in Exanple unl ess ot herw se

speci fi edémRalhestemnyeh waea 88328 higweighee! plyurathane (asincEsteneited 66 hpad i n

Exanpl e ' : % bl end of pol yyret hane

ot ane Tt BRI foB m Vi A1 TE, She Boo ISR o R taB 2D, e
pol yur etttk dldndbfhsstdnesane Estide DUSRIEL fild WBstoF™ves NOdubLstQfe PRANIhE2 MPa
(3200 25 psi). The_stiffer backing | ayer was extruded using about 6.35 cm

(2.5 i nchemwediagieExamplecd.ew at about 5 rpm The top |ayer which formed the

t d ti t t t gl ' bout 3 1.25
Thohes) i amersy PuldiE ERTRR le APRsCULPYERS S YgmTen. Cfper at ur o
profile cvmteritbeemamepingles tel Befsivwhs H6atDI696 lnm THR0IW8! YBREs) TR the WS

di scharged at a mni mjmfressure of about 6.9 MPa 30 (1000 g)si) and at the .

t enpér atdirestipm andhabeutdh63Q owe (8024dinches)lig the 4di@cEdn. Botrh diamedtes waer e
conbi nedabioﬂt glggrr%pn E(ﬁ@&?sb!n%ﬁgs)@n etlhe ns?émq%g %0\;3%9530% Oa?OQJU%lmz %80?2{ 450
inches). The gap between adjacent stems was about 0.127 mm (0.005 inches). Using
the size of the tool diameter holes (0.0254 cm (0.010 inches)) to define the largest
possible individual stem cross-sectional area {0.0005067 cm® (0.00007854 inch?)), the
20 area of each square inch of the stem web made up of stems (at about 235 stems/cm?®

(1516 stems/inch?)) is thus no greater than about 11.9% of the total area.

Example 4
A stem web with a single layer construction and a density of about 139
25  stems/cm’ (900 stems/inch?) was created using a tool with different stem geometry and
the same processing conditions and polymer blend formulation as in Example 1. The
stems had about 50% larger diameter than the stems on the about 465 stems/cm? (3000
stems/inch®) construction of Exampie 1, which lead to better durability of the
construction. Stem height was about 0.56 mm to about 0.61 mm (0.022 inches to 0.024
30 inches). At a distance between the pins of about 0.84 mm (0.033 inches), individual
pins could be felt. Thicker pins are also less flexible, which also contributed to a more

rough, or coarse feel of the surface. This surface is most suited for non-skin contact
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F). A Coeren extrusion die with a deckle system nodel no. 89-12939, was
used. The 33 0 8 FEB 2005, WO 02/13638 PCT/ US01/23274 constr uct ifjof F’Bém%
renmoved fromthe tool ed surface at about 1.5 meters/m nute and about
nmeters/mnute (5 fpmand 10 fpm. The resulting thickness of the each |ayer
(not including the stens), at about 1.5 neters/mnute (5 fpn) take-up speed
was about 0.254 mm (0.010 inches). 5 Exanple 3 A stem web was nade

gener al Ly 1RG66Msdi U8inkOthBXMmbete 461 BlnRidroediesv(0.154 nth {0.@reinthes)) sndefioothst 1 y
and a pressure of abdut 68,941 Pa (10 psi), resulti ng, i n shorter ,stens. The

h
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2 507 200k STIBRARGH of FORTTMEAEAL K PhAE T Bator (GR3 eRienD g R RS iOhus
co-extr ' t t .0, Exanple 2. The resulting stem web had
about Zgg%a %%nc%ufig?gbys@g@ﬂdﬁc 2) The center-to-center spacing of
the stems was about 0.676 mm (0. 0266 inches) in the x- 15 direction and

about 0.630 nm (0.0248 inches) in the y-direction. Stem di aneter was about
0.198 mExa@pl078 i nches) and the stem hei ght was about 0.307 nm (0.0121

i nches). Th bet dj . st . ab hnches) .
Leing i ne s SUaR VRS Vapinaiansrer Tnorbavied Bk i B ety v o)
def i ne thesd@f0eskcompeSid ERampRi Vivitiah 8BtFOTbenasightseT polgnathaae easia0. 0005067

@
cn2 (0.00007854 inch)), the 28 area of each square inch of the stemweb
nmade up BsfansT'eA6§laandab styrenk3gibioakesapobimer ersuE™ ¢ éhsﬁhﬁéwzft)ng €% hus no

greater than ahbout ,11.9%0f 2t ot al. area e ith a
single I"?f)'r’:}?adc%br?é‘% rzlﬂcs(t?%#“@né}‘?gg é%ﬁ‘gl?cilh of Tg%ﬁ& ﬁ%ée@?sgsﬁgﬁg%@ (900
st ems/ i RERR) wiBboaE EBREEMYBI0BE iActegpin the khiidifibeaehibait e@ogeon@037and the
sanme processing conditions and polyner blend fornulation as in Exanple 1.

The st émchebleis thbpidiresse. | Stegetiagetenias pbewdh? thans (M Sonchabanthbigt 465
stenms/cn2 (300 stens/i.ngh2 st ruct i on, of : ' lead to
N T AT T e e R
about 0.,84,mMm268 - B2 (0 00 esches). 0.1024higkkri fehRsdee AT palydictlizmaciacieatadeen t he
pi ns of about 0,84 mm (0.033 inches), individual .
: durability of the resulting slip control article. Using the size of the tool diameter holes

(0.0508 cm (0.020 inches)) to define the largest possible individual stem cross-section

area (0.0020268 cm” (0.00031416 inch?)), the area of each square inch of the stem web

made up of stems (at about 46 stems/cm’® (299 stems/inch?)) is thus no greater than

about 8.9% of the total area.

Example 6

Stem web sheets were made using silicone tooling similar to Example 1 and the
hot press method discussed above. The formulations are set forth in Table 3, where the
ratios refer to percentage of Estane™ 58661 to Vector™ 4111. The resulting stem web
had about 490 stems/cm? (3159 stems/inch®). The center-to-center spacing of the stems
was about 0.439 mm (0.0173 inches) in the x-direction and about 0.465 mm (0.0183
inches) in the y-direction. Stem diameter was about 0.15 mm (0.0059 inches) and the
stem height was about 0.625 mm (0.0246 inches). The gap between adjacent stems was
about 0.127 mm (0.005 inches).

In order to quantitatively compare the group properties of various blend
compositions in both wet and dry conditions, a Thwing-Alber friction/peel tester was

used to measure both static (SFC) and dynamic (DFC) friction. In addition, friction
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Stem samples made from pure Vector™ 4111 have the highest DFC and SFC,

and pure Estane™ 58661 stem samples have the lowest DFC and SFC. Mixtures are

somewhere in between with a nearly linear relationship. In addition, SFC and DFC for

each blend decreases with the addition of water between the stems and the

Ultrasuede™ substrate.

decrease in stem web friction for every blend composition.
friction performance are found for 50/50 and 60/40 blends.

In fact, the addition of water causes an only about a 7%
Small differences in

Based on frictional

performance, the 60/40 formulations will lead to better wear properties since it possess

a larger volume fraction of polyurethane.

Example 7

20

styrenic triblock copolymer Vector™ 4111 was made according to Example 1.

stem geometry is as set forth in Example 1.

A stem web of 50:50 by weight of polyurethane resin Estane™ 58661 and a

The

A flat sheet was also made using this

formulation. The average SFC and DFC values for stem web and the flat sheet are

given in Table 4.
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used to neasure both static (SFC) and dynam c (DFC) friction. a'jjg f:tﬁgz
friction 35 WD 92/13638 0 8 FEB 2005 PCT/ USO /23274 coeffi ci ents 003
sheet s, wip ®/13633¢ ot her side of the stem web, were al so npasused22o¢r a few
of the bl end conpositions. The average SFC and DFC val ues for stem webs
prepared in a batch process using a heated press of various fornulations are
given in Table 3. 5 Table 3 Frictional properties of blended stemwebs in
dry and wet conditions. Formnul ati onSFC DryDFC DrySFC Wet DFC Wet Est ane
586611. 31.251.21.1 80/201.51.51.41.4 60/401.81.751.71.6 501501.851. 751.71.6
401602. 12. 02. 01. 9 201802. 32. 112. 11.Tablett or 41112.52.32.3F 2.1 10 Stem

sanpl es nmade from pure V torTM cfl]é%ﬂave t he, hi ghest DFC and SFC, and
pure EstaneTM 58661 ste ?ﬁ’rrWFléén HhePMHWeSE: DFC and SFC. M xtures are
somewhere in between with a nearly linear relationship. In addition, SFC and
DFC for each blend decreases with the addition of water between {he stens
and t he ghmp@mdegggmmyrate DEC Dact , tiBFGiMEtt | on| DFCYteer cquses an

onl y abolt_—_a. 7% 15 crease in stemweb-frilction-for elrery bl-end

conposi t | Gtet Fdmml | dj 242rences | R.O%friction parfor manceldre found If or 50/ 50
and 60/ 4pgbtends—Based—on—fric rat—pet |U§ nce;, e A0—formul ati ons
will | ead >R B&Ct er V\Z; pr oper { ?;0; since ijt %lssess 1§rger vol Junme

fracgi on of poryurethane. Exanple 7 20 A stemweb of 50:50 by wel ght of

pol yurethane resin EstaneTM 58661 and a styrenic triblock copol yne

Vect or TM 41 FrowaFabimddt scovideti thpt hothEstaphed dynatie cosfimnenge ofrdrietion s as set

forth i greEéc?ggzlxrgble fo'rA\t}]:el s%tamsurf]e e&éo%ﬁst%n!:esfgl g?é%? an§|4%g/o V?:ctorm 4111) and

flat sheet when measured in dry conditions, However, when some water was added to

the stem web, coefficient of friction of the flat sheet decreased by 30%, while stem web
10 maintained its high friction, within the experimental error. This result is consistent

with the mechanism of wetting described on FIGS. 6 and 7.

Example 8
Three samples of the stem webs of Examples 1, 3 and 5 were examined for
15 dynamic shear strength using the test method described above. A summary of the

results is found in Table 5.

37




formul ati on. The average SFC and DFC val ues for stem web and the flat sheet

are given in Table 4. 36 WD 02/13638 Table 4 Stem web and fl at &@%BD@&S
conparison. 0 8 FEB 2005 PCT/US01/23274 Sanple | DSFC DryDFC Dry

Wt Flat FilnR.122.081.31.3 Stem web2.12.02.051.95 5 From Table 4 it is
evident that both static and dynam c coefficients of friction are
conparable for the stemweb (60% EstaneTM 58661 and 40% VectorTM 4111) and
flat sheet when neasured in dry condiibjeons. However, when some water was
added to the stemweb, coefficient of frictigon of t he Sflat sheet decreased
by 30% while stem \A/Elyna.mlcn%haat Strmglhl-wnm/glm faunces/ioph Y wi t hi n t he
experinental error. This result is consistent wth the nechani smof wetting
described on FIGS. 6 and 7. Exanple 8 Three sanples of the stem webs of

Exanpl eg— 53 _apd—S5 were ey or dyT@m Cv§| ar_strengiiaasi ng| t he
test ne .qukﬁ'é‘i% gt au%%ﬂlé A SHTERR ;I;U(J)r_rs THhe B eeHT S 15 fiome | n T1ab|e 5.
37 a 8 B 2005 Tablie 5 Dynam c amqrwg engt I*(;»;-;gysﬂqg4cm (;(5(3%@§$[U nch2)
Exanpl erSamptePeat V& T EYAVET age| {4168, 481120, Bg4dH 7, (09 (485,485021 S .
in.)(32l 7 ozls . i n.)) (36.6 0z/5sq} (35.osd A4, 3{511%&9414*;@%&%@&1_5 o/ sq.
i n. )(32?{ 0Zs5 T$3. 3 0ZI'S . [ hiy, 32313202, 5251%de U09I3T, BY%, f047. 0 0z/ Bq.
in.)(18; 8 oJsq. i n )(31- 7 0z/sq. | (41.00z/sq. in) | (188 02/sq. in) (31.7 0z/sq. in.)
Average 171,929 121,082 146,075
. {39.9 oz/5q. in) (28.1 ozfsq. in.) (33.9 0z/5q. in.)
3 1 18,959 14,650 16,803
(4.4 oz/5q. in) (3.4 0z/sq. in) (3.9 ozfsq. in)
3 2 23,268 18,9359 21,545
(3.4 o2/sq. in.) (4.4 oz/sq. i) (3.0 oz/5g. in.)
3 3 35,333 21,114 31,386
{8.2 oz/sq. in) (4.9 oz/5g. in.) (7.4 0z/sq. in)
3 Average 25,854 18,097 23,268
(6.0 oz/sq. in.) (4.2 ozfsq. in.) (3.4 0z/5q. in.)
5 1 168,051 107,725 133,148
39.0 oz/sq. in) (25.0 oz/sg. in)y (30.9 oz/sq. in.)
5 2 152,969 80,578 135,733
(55.3 ozfsq. in) {18.7 oz/sg. in) (31.5 oz/sq. in.)
5 3 152,538 81,009 112,034
{33.4 oz/sq. in.) (18.8 oz/sq. in.) {26.0 oz/sq. in.)
5 Average 157,709 89,627 127,113
36.6 0Z/5q. i) . (20.8 oz/sq. in.) (29.5 oz/sq. in.)

The stem webs made according to Examples 1 and 5 had the best dynamic shear

strength. The samples from Examples | and 3 were more similar in stem density and

stem diameter than those of Example 5. However, the stem height of the samples of

Example 3 was approximately half the height of the stems of Examples 1 and 5. Even

the relatively low density stem web of Example 5 outperformed the samples of

Example 3. Therefore, stem height appears to be a significant factor in dynamic shear
strength. Examples 1 to 8 are illustrative Examples which may describe subject-matter which

may not fall within the scope of the claims.

Example 9

A stem web was made using a tool with different stem gecmetry and

substantially according to Example 1 with a 78.2

120 by weight biend of polyurethane

Estane™ 28238, a black colorant (based on Estane™ 58238), and a styrene-isoprene-

styrene triblock copolymer Vector™ 4111, respectively. The resulting stem web had

about 481 stems/cm® (3,100 stems/inch®, with stem diameters of about 0.025 c¢m (10
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.1Averagel71, 929121, 092146, 075 (39.9 oz/sq. in.)(28.1 oz/sq, i”-)(3?ﬂgﬂﬂy% 5
in.) 3118.95914, 65016, 305 (4.4 o0z/sqg. iii.)(3.4 oz/sq. in.)(3.9 oz/sqg. Tn gn
3223, 26918, 95921,545 (5.4 oz/s . in.)(4.4 oz/sqg. ill.)(5.0 oz/sq. in.)
3335, 33321, 11431,986 (8.2 0z15 . in.)(4.9 oz/sq. in.)(7.4 oz/sq. in.)
3Aver age25, 95418, 09723, 269 (6.0 ozls . in.)(4.2 oz/sq. in.)(5.4 0z/sq. |
51168, 051107, 725133, 148 (39.0 0z/sqg. in.)(25.0 oz/sqg. in.)(30.9 Oz/sq.
52152, 96 r§739élf§5317’%% df(’&'@oﬁt 048 @m (19.mi{}1 8THe Qahs wera: m*r&y(eﬂ]m& QEAE . in.)
53152, 53581, 009112, (34 (35.4 0Js . in.)(18.9 oz/sq, )(26.0,0z/sq9. in

5Aver agephftir,rﬂOﬁthmualzmgmﬂlﬂ%we%a@&@w stemsjin the (\2@@9“@&#5@] Y“fIFFC}‘PQg 5 a)zl S

. T b d di | d>5b d

shear’ SHHECHGERE PHS BT GLOR CORTEAAErAS Trang s e Aare U8 & 1 ot em
densi t yosﬁ")d ﬁ4’$tst%msﬂ:'n‘?’tgts%b 4 15‘@0‘ tEHl@ﬁ[?ch@f a%%&%miaﬁme%er $0\EY e0,027Men $9-21 N

hei ght e sanpl es was approxi mately half the height of the
st ems of} iExdsp|aad alstamdhéightEuén 035 heO ﬂélcat |(l,¢bl7.y rhibs). d ditei firigtise eontieb of

Exanpl e 5 outperfornmed the sanpl es of 3. There]‘g stem hei ght
appear s araclpeoh tblsgﬁhﬂlmél&nﬂ"?‘ééﬁsora ﬁ‘P”EinS EO@HHQ on it S‘tﬂh les 1 to

8 are il1] ust | {
Fai | ot e p R FRttEh it P EET B LG O S TR o s S bun A )
tool wt h[ﬁﬂf&@r ginleast! &AL QORfEd @Nche &uﬂﬁtmﬁab!al for smckarses g lmzyd@anpl e |
with a 78:2:20 by weight blend of polyurethane EstaneTM 28239 b| ack

col or anthaodhb@rd “Uns B@g aneTg bEyale) Sloypd ol 1t SRR SERHERHY- %’E'?lr‘eeﬁ tribl ock

o) ortnt e Gt vars b BT AR Ao L A AR RSB 77000 S5

glove and grip. Using the size of the tool diameter holes (0.0254 cm (0.010 inches)) to

n.)
n.

)

define the largest possible individual cross-sectional area (0.0005067 cm?® (0.00007854
inch?®)), the area of each square inch of the stem web made up of stems (at about 481
stems/cm’ (3100 stems/inch?)) is thus no greater than about 23.4% of the total area.
Using the maximum stated stem diameter (0.0279 cm (11 mils)) and the densest
possible stem web in Example 9 (542 stems/cm’® (3500 stems/inch?)), the largest
possible area of stem web is thus about 33.3% of the total area (542 stems at 0.006128

cm-/stem (3500 stems at 0.00009503 inch¥/stem=0.333 inch’ per square inch)).

Other embodiments of the invention are possible. It is to be understood that
the above description is intended to be Hlustrative, and not restrictive. ~ Other
contemplated applications for the inventive article of the present invention include
aesthetic and fashion patches for wearing apparel, as a material for use in making light
body armor, as a squeegee or chamois material (wherein the material may be porous
and water absorbent), as an electrostatically charged filter element or duct liner
(optionally with anti-microbial characteristics), as a solar collector facing material, for
vibration damping or cushioning applications, as a covering or the material for wrist
restcaining cuffs, and as the facing surface for an airbed (wherein the backing layer has
apertures therethrough or apertures extending longitudinally through the stems for the
introduction of pressurized air therethrough). In these application as well as those
disclosed and suggested above, the inventive friction control article can include one or

more of the Features of the various embodiments disclosed herein, such as having
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| 0 8 FEB 2005 mi|) and stem heights of about 0.04S cm (19 mil). The stens
were arrayed in a square pattern, with equal spacing between ad) 8cEF8 2005
sterns iwobhesess direction and y-direction. The product sERESHIR32H friction
control article of this exanple are a stemdensity of 387- 542 stens/cnR
(2,500- 3,500 sterns/inch 22), a stemdianeter of 0.02 - 0.027 cm (9- 11
mls.) and a stem height of 0.035 - 0.06 cm (14-24 mls.). The friction
control mégrdicharmelsf atoln'gSm&»(@uﬁ]fﬂw qefavésded the Sackingelby@ots taididh i quickiyt h hi gh
friction characteristics pseudo-coefficient of frictiagn,at %5?5

and

gr ans/ cndispersiog diauids and éh@ erélasclaﬁ b dosivae HTigtion comrel wRaragieripligisel

soft fee s S grips
and mat i %@Elg v%}‘&ll‘g& Hihfﬁgkgf’%%{f“ L{gh] t%'q Paeeé‘ 6&?6@%(88?@3%??@%3“%' e
whi ch cr gsgngevielingd@iabsee agdriprieli Th@@bofpeIomeqnvérmoatslh@@mhtmréfs;ew@en such a
glove and grip. Using the size of the tool dianmeter holes (0.0254 cm (0.010
i nchess) ) determiniest iwith trefgrenge gtos thepeppnde® dlmaisy iathmgl withothe- st tscopaalofar ea
(0. 0005067.c e area of each square inch of the
sten1meb‘Hﬁﬁ@%ﬁ%“UVQ§géW§‘?3?“%%88%ﬁ%%q stems/cn2 (3100 stems/inch) ) is
thus no greater than about 23.4% of the total area. Using the maxi num
stated stemdianeter (0.0279 cm (11 mls)) and the densest possible stem
web in Exanple 9 (542 stens/cnR (3500 stens/inch)), the | argest possible
area of stemweb is thus about 33.3% of the total area (542 stens at
0.006128 cnR/stem (3500 stens at 0.00009503 inch2/stenm=0.333 inch2 per
square inch)). OQher enbodinents of the invention are possible. It is to
be-understood that the above description is intended to be illustrative,
and not restrictive. Gther contenplated applications for the inventive
article of the present invention include aesthetic and fashion patches for
wearing apparel, as a material for use in making light body arnor, as a
squeegee or chanois material (wherein the material nay be porous and water
absorbent), as an electrostatically charged filter el enent or duct |iner
(optionally with anti-mcrobial characteristics), as a solar collector
facing material, for vibration danping or cushioning applications, as a
covering or the material for wist restraining cuffs, and as the facing
surface for an airbed (wherein the backing | ayer has apertures therethrough
or apertures extending longitudinally through the stens for the

i ntroduction of pressurized air therethrough). In these application as well
as those disclosed and suggested above, the inventive friction control
article can include one or nore of the features of the various enbodi ments
di scl osed herein, such as having 39
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WO 02/13638 0 8 FEB 2005 PCTI USO / 23271 m cro-channel s al ong one gfﬂmgguﬁ
surfaces of the backing layer to aid in quickly dispersing |iquids an
enhancing the desired friction control characteristics of the article when
wet. Many ot her enbodinments will be apparent to those of skill in the art
upon rewél\gfbnﬁg t he above description. The scope of the invention should,

t her ef or € 5 determned with reference to the appended cl ains, along with
the full scope of eqU| valents to which such clains are entitled. 40 O 8 FEB
2005 d ai prs: od for.geperati desjred surface contact hetween two
opposed chnt ach IO ettt CRGGa GBI (ST BrBoT A AT Er ot ey or
surface hsavhdeg, the GétREA svppridiagi ned by a plurality of upstandl ng stens,
wherein each stem. s forrredfr man elastonerl terial . Sshore

har dness of | c¥8ViliRga firsi BRIFF SWtnae hayiRg AP wehos H%ﬁ?ycﬁ'ﬂgré liy g sg%@wgdi mensi on
of 0.023 g@nOwhedncentinmeters (0.009 to 0.011 inches), and has an aspect
ratio of about 2 so that each stemis hi ghly flexible; the stemweb has a
static coeffi caaghternss rmedkiromanglestrranniy materieldiing o skpra rrdagssefiess than

coef fi ci efphy@lpaf ﬁdﬁ@haorﬂaﬂm&ﬁ cWRd seWlidnbi d?mglgréhgff() bbewo BBicEntmfdr 110('00@”'[ of

friction when d stem web, when engaged with a stem web having the
sane def |tn§(91éllﬂ§ esbtend hastan @spectiyatio of abely Agerihet epplesiem dx highly fipxides at | east

0. 16805 N (16, 0@V 85 hashPLRALRIRIGEDE HIELLbbeP Y diflerst 85N Wl | nes a

soft and pl easant or sk I'n contact, c aracte I n that
i s defi ne@eﬁ‘ryaealmfafmtmyx wenwwstherw“/p@rth%&warceefﬁg@mmf mdtion winel doe thepi es one

third of O%Jg&? weB! @bwgén%p%e‘afm & sie'n{ kb ﬂgaﬁ@ s %Q{g 4ed %@&eﬁ{t%@ gy a side

surface I ni Ng tan peri me em a op surface on a
tip of thdynasicehedr agength @ﬁmyearstr(btﬁSDhéJ (16,383 dymep)oper sqrafaacalimétar, ahd the

char acterﬁltzegvetp egesaToﬂa%%éﬁ’e?saPtotfecl ol h:%tcg Ctto bend upon application of a
rel ative Tateral drsplace Fee ] rough™a contact between a second ngj or

surface and t heharatterisdl imahaothesueth ach, is ﬁbt‘mebémdmragrapfofﬁhb ststne per $qmeiel i t ati ng

0 et oealm G2 S aliE AESR D BB B T Bl LS5 e
creating gide selde definingspongtanding petmaerf ofited sta@mand s twpf suefece sica tipiofiieby a
measur abl g stem facing away from the first major surface;
further characterized by allowing some of the stems to bend upon application of a
relative lateral displacement force through a contact between a second major surface and the
first major surface, the bending of the stems facilitating direct local contact between the
second major surface and at least a portion of the side surface of those stems, the direct local
contact creating on each corresponding stem a frictional surface inclining by a measurable
angle from a direction perpendicular to the first major surface; and
allowing exertion of a reaction force on the second major surface at each local contact
by the corresponding stem upon application of the relative lateral displacement force, such
that relative lateral movement of the first and the second major surface is resisted, wherein the

reaction force exerted on the second major surfaces is primarily contributed by a resistant

force required to bend the stems and a frictional force along the frictional surface.

2. The method of claim | wherein the first surface is at least a part of a user contacted
surface such as a handle, grip, footpad, seat, or operating surface on a sporting apparatus,
wherein the sporting apparatus is selected from the group consisting of:

a golf club, a motorboat, sailboat, canoe or kayak, a skateboard, surfing equipment,

wind surfing equipment, exercise equipment, sports training equipment such as a golf training
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angle froma direction perpendicular to the first major surface; a dﬂ

allowi ng exertion of a reaction force on the second najor surface at &&8n 2003
| ocal contact by the corresponding stemupon application of the relative

| at eral displacenment force, such that relative |ateral novenent of the
first and the second nmjor surface is_r.esjs I jon force
exerted ditt MR SBNG S jaosrn o‘gﬁroﬁgecg%&lstrslgnprqu#a%%m’ ?Ip@{éaﬁbé}i {)qﬁﬁ’gléhggg &a-!sr esi st ant
force reqguidafhdckepetivdl, hdrkeysice oalegnablatehnis aibben pérsdnal wetemtadin grateh@arkr i ct i onal
surface. 2., Thet nmet hod of gﬁluai m 1 erein the first s rfaﬁel.is at _least a
part of FIWBBFIESPAAWRYSC I sevam dgk for aise i sEuba §fane dsporkeling B¢ ™Mseat , or
oper at i NG;ripsl hhPKeRdRE) adch8HWqLipHgntdiictallt, YSoves, WHBS, €ddtwédi@r shiverihdeng usdpar at us
is selected fromthe group consisting of. a golf club, a notorboat,

sai | boat ,in SRFGEPLfAIRAy ak, a skateboard, surfing equipment, wind surfing
equi pnent, exerci se equi pnent, sports training equipment such as a golf
training 41 0 8 FEB 2005 nat, water or snow skis, a snowmbile, equestrian
equi prent3; gyrigsmetbed efalaistrd ntvhersiothe Jeacer fupes cxerel 108 yE SR Miikey i ce
roller, tge iiﬁ'ﬂﬁﬂrgy ESHRRR ed b SeSAPAInal e hiohddhb frichBhASuPREK equi pnent or
toys, aqua socks and swmtins for use in scuba diving and snorkeling, fire
?rm gri ps and handl es, archery equi pnent, and balls, gloves, grips,
footwear or shge | tse UgRg 11 R r PRl ' . of-a HS of claim
1, wher eiér')l t he regﬂé&?gngﬁ‘ orce éxepﬁg@ g‘f@t ng g@éfgﬁgﬁrrgfoar-[ gttlj‘}rg?ygée?gi S

pri mari | ydigptaaemery divred thogugh lecohtartchetoseal the secaral mijonsirfaproarfdr the tiirsmadiorsur f ace.
4. The net hod qf claj rel I i . hve | ateral
di spl acer’%ﬁ%ef g're coer? %?o%&ﬁ%%c%h@ggﬁl %B%%\%geélﬁg?‘? tﬁggéong%&%lﬁo%&égdﬂj \aéce and
t he fi rsttenyg strengthof fubsientidlpeeropposed cont acti ng surfaces have a peel
strength of substantially zero and a tensile strength of substantially
zero. 5. The nethod of claim 1, further conprising: providing a stemweb for
]the secormd naj Tie maiiddad elaint hdushee nomaisinigavi ng t he sanme ranges of

imtations as _the stemweb of the first. mpjor surfaces 1 t _nhecessarily
identical in P&?X@&% assfef“ug?tﬁ?‘)er tgenﬁ“%c{n’ﬁ'@glr f‘%r%ﬁe’t% 3 P eh%gl\f\légeeo?mfeehe first
majh o[) sur@ee of bmitakidas sethé stemalebalf aenfirkt mdj@rseifies, et fidt medessae]yoidergisall ace

exhi bits a pseudo-coefficient of frictio t-15.5 gr /cm2 (100

gramsn/ i rfEﬁ'[Q)')“'ﬁ Sresiiye apd spmppyitien to ghe S?mﬂe%tﬁeo@s?%?m%ﬁ%‘%l gri ppi ng where a
user wears s slip control inhibiting glove to create an inproved frictional

¢ , . h

Igpi Fe)rpggf:e@\ﬁgﬁ e l',e?nrp%t g%%éu aﬁéxaslcgrh%%/igélgeggrs? mgjgrr s]:ur a((:ae egc ib?t\rs] aa;')géddglcgefﬁg%}ltng

of friction at 15.5 grams/cm® (100 gramsn/inchz) load of at least 6.

7. A method for manual gripping where a user wears s slip control inhibiting glove to
create an improved frictional interface between the user’s glove and a surface of an article
being gripped, wherein the method comprises:

disposing identical material surfaces on opposed contacting surfaces of the glove and
article being gripped to define an effective frictional interface therebetween in both wet and
dry conditions,

each material surface being a stem web defined by an array of upstanding stems
molded at least partially integrally with a backing layer material,

each upstanding stem being formed from an elastomeric material having a shore
hardness of less than about 90A, having a maximum cross sectional dimension of 0.023 to
0.028 centimeters (0.009 to 0.011 inches), and having an aspect ratio of about 2 so that each
stem is highly flexible,

each stem web having a static coefficient of friction when dry of at least 0.6 and a
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di sposing identical material surfaces on opposed contacting surfaCﬁs of _the
glove and article being gripped to define an effective frictional &t"EEBQB%
t herebetween in both wet and dry conditions, each material surface being a
stem web defi ned by an array of upstandi ng stens rml ded at |least partially

i ntegrall a ba mat. chu din ng formed
fromgan §t°8 F‘F’(‘,‘ %élf“ét&i "?l}éﬁa‘(ﬁt Aot 5‘ @r(b?gt er?%ﬁ‘ C‘ %Ifzréc‘?loflhgrﬁ gbout

90A, ~havidig aad BRHK b WebliRE Sid 19 h AR sdm 4¥@ PRaant f@él fa sRAZohitact, £4d028
centinmeters (0.009 to 0.011 inches) g havi ng aspg\}i rati o of about 2
th RREB“H

so that each véhearihg %Pmﬁeﬁrﬂ‘)?ta?tl"éﬁ‘{f?"és olthe glove @ °Hig HPRFLETC
coef fici fbacli dabil &Erh%b"l‘ﬁﬁﬁg graynmm arear Qa5 Of & BadoacH2 W’ FiEB08005

static coehrcr ent of friction when wet within 20% of the static_coefficient
of frict |¢)'nesmetrmctd'?)ya pesh atranghiof sebstpntigdly Zeweaing ia dapsilq prepgtl ohgpbateatiily and

pl easant Je? r%Een%ﬂ aq”é AGlem @Qéjrsvﬁg dg%n%waﬁfhz%%@&ﬁ% fmspe:f aces of
the gl ove~an atih eing gri ppe engaged, each em web having a
dynami ¢ siqeae cenhmet&gt»\hthdlﬁe dmd Eeaglying. 0!1681&5 oRthe tatdl a(eieftbgsuffaéWes/ centimeter)
, a peel strength of substantially zero and a tensile strength of
substantially zero, characterized in that each stemweb is defined by an
array of £42 upstmatedel ddimnswhetin tsgomoedcontitingtserfacewintthe artiele hemgs

occupyi ng one t:gr rd, of thlﬁcLOt al area of the surface. 8. The nmethod of claim
7 wher ei rB"PRE 1§ ?55'§‘é?f’t‘8ﬂ Ytithg surface on the article being gripped is
formed as a nolded grip. 9. The nmethod of claim7 wherein the backing |ayer
of each stemweb has a back_surfac orteth ste t here nd further
conpri siny: t hEhegaghqdpjc aﬁ?f%l’”%ﬁrfmég l'l’aég‘&?aer (glg? a{‘aff’&gc?( SBHECof t he
stem \Aebsodggglﬂag,csttﬁrna,rm@arneﬂ{dfumcmﬁﬁgg}g di sposed on the back surface of the
transparent backi er so that the es are viewabl e throg%h t he

n
t ranspar ent ba‘éklbﬁéﬂl‘%ﬁ er PBaarlFaétbgé’rW@P n? e Leeth B flem (128 5178 10. The

amended Ofyagladinfafd Wherei n each materi al surface exhibits a

pseudo-coefficient of friction at 15.5 grans/cn® (2100 %r ans/inch2 ) |oad
of at | east 6.imeges disposed on the back surface of the transparent backmg layer so that the

images are viewable through the transparent backing layer to an observer on the stem side

thereof.

10. The amended of claim 7 wherein each material surface exhibits a pseudo-coefficient

of friction at 15.5 grams/cm® (100 grams/inch?) load of at least 6.
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