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END OF ROLL PAPER SENSING AND 
SYSTEM MANAGEMENT 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] The present application claims the bene?ts, under 
35 U.S.C.§119(e), of US. Provisional Application Ser. Nos. 
60/703,925, ?led Jul. 28, 2005, entitled “Flocked Design With 
Three Dimensional Metallic Insert”; 60/704,681, ?led Aug. 
1, 2005, ofthe same title; 60/707,577, ?ledAug. 11, 2005, of 
the same title; 60/710,368, ?led Aug. 22, 2005, of the same 
title; 60/716,869, ?led Sep. 13, 2005, of the same title; 
60/719,469, ?led Sep. 21, 2005, ofthe same title; 60/779,317, 
?led Mar. 3, 2006, of the same title; and 60/786,528, ?led 
Mar. 27, 2006, of the same title; each of Which is incorporated 
herein by this reference. 

FIELD 

[0002] The invention relates generally to ?ocked articles 
and particularly to ?ocked graphics. 

BACKGROUND 

[0003] Flocked articles are used in a Wide variety of appli 
cations. Flocked articles are being used for textile decoration 
as Well as molded articles. Flock is a short precision cut or 
pulverized natural or synthetic ?ber used to produce a velvet 
like coating on cloth, rubber, ?lm, or paper. Flock generally 
has a length betWeen about 0.010 to 0.250 inches (0.25 mm to 
6.25 mm). 
[0004] There are tWo methods employed to produce 
?ocked articles. In one method knoWn as direct ?ocking, 
?ock ?bers are electrostatically deposited on an adhesive 
coated substrate. The substrate is typically a textile but can be 
any type of material, such as rubber, polycarbonate, and the 
like. The other method is knoWn as a ?ocked transfer. In a 
?ocked transfer, the ?ock ?bers are ?rst electrostatically 
deposited on a temporary or release adhesive coated sacri? 
cial carrier, such as paper or a polymeric (polyester) ?lm. A 
permanent adhesive is applied to the free surface of the ?ock 
?bers. The resulting article is knoWn as a transfer. To apply the 
?ock ?bers to a desired substrate, such as a textile, the per 
manent adhesive is contacted With the substrate and heat 
applied to bond the adhesive to the substrate. The carrier and 
attached release adhesive are then removed to reveal a free 
?ock surface. 
[0005] In forming ?ocked articles, there a number of con 
siderations. First, the substrate or carrier as the case should be 
conductive and minimally impact the orientation of the elec 
tric ?eld lines. When the electric ?eld lines are altered by an 
electrically insulating substrate, the ?ock ?bers are not 
orthogonal to the plane of the substrate or carrier and there 
fore misoriented. Not only the touch and plushness but also 
the longevity of the article can be adversely impacted by such 
?ber misorientations. Second, the release adhesive should 
more strongly adhere to the carrier than the ?bers to prevent 
substantial amounts of release adhesive from remaining on 
the ?bers after removal of the carrier. Such residual adhesive 
Would need to be removed to provide a desired touch to the 
exposed ?ock surface, thereby increasing manufacturing 
costs. To address this issue, manufacturers generally use mul 
tiple layers of release adhesive, Which can be expensive too 
apply. The carrier should be earth friendly as carrier Will be 
discarded after use. HoWever, most carriers use a petroleum 
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based ?nish, Which not only increases carrier cost but also is 
harmful to the environment When discarded. Finally, the car 
rier should be Water resistant to permit the use of Water-based 
adhesives. Such adhesives are generally far less toxic, and 
safer to use, than solvent-based adhesives. The problem is that 
manufacturers have been unable to ?nd a carrier that is both 
inexpensive and Water-resistant. The paper carrier that is most 
frequently used is not Water-resistant, thereby requiring the 
use of solvent-based adhesives. 

SUMMARY 

[0006] These and other needs are addressed by the various 
embodiments and con?gurations of the present invention. 
The present invention is directed to ?ocked articles and 
graphics comprising a porous ?lm. 
[0007] In one embodiment of the present invention, a 
?ocked article or graphic includes a porous ?lm, Which is 
preferably a ?lm having micro- and/or macroporosity. The 
?lm can be any ?lm or substrate that is porous and is prefer 
ably gas (air) permeable. More preferably, the porous ?lm 
includes one or more organic polymers and a metal oxide 
particulate ?ller. An exemplary ?ller is ordinary sand. In 
various ?ocked articles and graphics, the ?lm can be used as 
a sacri?cial carrier, a ?ocked substrate, a binder for otherWise 
incompatible or Weakly compatible materials, or as an inter 
mediate layer to provide desired properties to the article or 
graphic. 
[0008] The preferred ?lm can have a number of highly 
bene?cial properties including: 
[0009] (i) high mechanical adhesion potential for both 
Water-based adhesives, such as acrylic (latex) adhesives coat 
ings, solvent-based adhesives, and pre-formed, self-support 
ing thermoset and thermoplastic heat-activated adhesives; 
[0010] (ii) high Water resistance so that the ?lm is relatively 
unaffected by Water in the Water-based adhesives; 
[0011] (iii) a high enough tensile strength to serve as a 
tie-coat to hold together tWo different materials on either side 
While adding a high degree of opacity to the laminate; 
[0012] (iv) semiconductive or highly conductive properties 
so that at least most of the electrostatic ?eld normally used in 
?ocking passes through the substrate in a direction substan 
tially perpendicular to the substrate surface, leading to supe 
rior ?ock orientation and density on the substrate surface; 
[0013] (v) high degree of heat resistance to enable the mate 
rial to Withstand processing With heat Without loss of integrity 
and With a shrinkage of no more than about 3%; 
[0014] (vi) largely composed of environmentally compat 
ible components (e.g., sand); and/or 
[0015] (vii) the ability to be bonded by high frequency 
energy to a second piece of the ?lm and/or other compatible 
material. 
[0016] The high degree of adhesion of the ?lm to release 
and permanent adhesives is believed to be due to the effect of 
porosity. While not Wishing to be bound by any theory, the 
roughness created by the porous surface provides substan 
tially increased adhesion. 
[0017] The Water resistance of the ?lm results from the 
porous ?lm being synthetic and ?lled substantially With a 
metal oxide, such as silica poWer (e.g., sand). The ?lm can be 
coated With the Water-based adhesive and Will not Wrinkle or 
shrink but Will dry quickly like paper With strong mechanical 
adhesion. The Water resistance can obviate the need to use 
solvent-based chemical adhesives (and their concomitant tox 
icity) and the high potential for mechanical adhesion obviates 
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the need to apply special coatings to enable chemical adhe 
sion to conventional synthetic ?lm substrates. 
[0018] While not Wishing to be bound by any theory, the 
semiconductivity or conductivity is believed to be attributed, 
at least in part, to the ?lm’s air permeability and/ or porosity. 
As Well be appreciated, the conductivity of a ?lm is directly 
related to its air permeability and/or porosity. The relatively 
high strength of the electrostatic ?eld on the ?ocking side of 
the ?lm commonly causes at least about 80%, more com 
monly at least about 90%, even more commonly at least about 
95%, and even more commonly at least about 98% of the 
?ock ?bers on the ?lm after ?ocking to be embedded in the 
release adhesive/ permanent adhesive on the ?lm and the same 
percentages of ?ock ?bers to have the desired orientation of 
being substantially perpendicular to the plane of the ?lm and 
adhesive surfaces. The density of the ?ock on the surfaces is 
also typically higher than the density of ?ock using other 
common carriers, such as plastic ?lms. 
[0019] The porous ?lm can bond Well to a number of oth 
erWise compatible and noncompatible materials on opposite 
sides, thus serving Well as a so-called “tie coat” layer. For 
example, the ?lm bonds to a variety of adhesives as noted 
above. The adhesives can be applied as a thermoplastic poW 
der, a self-supporting heat-activated ?lm, or as a liquid coat 
ing. In particular, the ?lm may be readily laminated to pre 
formed, self-supporting ?lms of thermoset and/or 
thermoplastic adhesive(s), including hot melt adhesive(s). In 
addition, the present invention has found that the porous ?lm 
can be bonded by high frequency energy to a second piece of 
porous ?lm and/or other compatible material. In this Way, as 
Will be described more fully herein, a plurality of products 
made using the porous ?lm can be bonded to a continuous 
sheet of porous ?lm in succession to form a sheet of porous 
?lm having a plurality of transfers bonded thereto. 

[0020] Flock adhesion, orientation, and density is similar 
and, in some cases, superior to that realiZed using cellulose 
substrates (e. g., paper) and non-Water-based adhesives. 
Unlike paper, the porous ?lm can accept Water-based release 
adhesives With high mechanical adhesion (Which thereby pro 
vides a much higher adhesive force of the release adhesive to 
the ?lm so When peel force is applied the adhesive Will “pre 
fer” to adhere to the porous ?lm than to embedded ?ock ?bers 
Which, if synthetic, usually have very smooth side surfaces so 
they may be pulled free and cleanly from release adhesive). 
Because the ?lm is porous, conductive, and airpermeable, the 
electrostatic high voltage is believed to pass through the ?lm, 
thereby making anti-static coating unnecessary (for dissipa 
tion or discharge of high voltage so charge does not accumu 
late or build up in the ?lm and thereby reduce the counter 
potential strength of the electrostatic ?eld). Thus, the electro 
static ?eld Will be much stronger than With the ?lm “interfer 
ing” With the ?eld lines because the need to maintain the high 
counterpotential is substantially eliminated and have rela 
tively straight lines of force in the ?eld. The high voltage 
charge is able to go straight to the ground, normally a metal 
palette just beloW the ?lm sheet, because it can travel straight 
through the ?lm instead of needing to go around it. 
[0021] The porous ?lm, though having modest tensile 
strength When taken alone, can experience substantial 
improvements in tensile strength When combined With one or 
more other materials. For example, the ?lm, by itself, lacks 
the strength of conventional paper carriers and therefore 
Would at ?rst blush appear to be a poor candidate for use in a 
machine (Web) based-process and in products that need to be 
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durable. HoWever, When coated With Water or solvent-based 
release adhesives the release adhesives not only provide an 
adhesive surface to capture and hold ?ock ?bers but also 
provides a substantial improvement in ?lm strength after the 
adhesive is dried and cured. While still Wet and With Water 
moving doWn into the microporous ?lm, this also helps to 
assist the high voltage go move doWn through the ?lm due to 
the high electrical conductivity of Water. While not Wishing to 
be bound by any theory, it is believed that the release adhesive 
is carried into the ?lm matrix by the combined effects of the 
?lm’s porosity and permeability and, after drying, substan 
tially ?lls the pores in the ?lm to provide the desired strength 
enhancement. The synergistic effect of the release adhesive 
and the porosity/permeability of the ?lm makes the porous 
?lm strong enough to Withstand the forces applied during 
subsequent processing stages , such as Web-type tensile 
forces, vacuum cleaning, mechanical brushing, baking, and 
heat transfer application processes (e. g., heat pressing, cool 
ing, pulling the carrier, and releasing the ?bers). Additional 
support ?lm(s) may nonetheless be added to the side of the 
porous ?lm opposite the side containing the ?ock to provide 
further support. 
[0022] The porous ?lm can be used not only as a sacri?cial 
carrier in continuous and discontinuous ?ocking processes 
but also as a substrate in a ?ocked design, such as in a sticker, 
patch, plastic ?lm, etc. Other Working parts of the media can 
be attached to the opposite side of the porous ?lm from the 
?ock ?bers. The porous ?lm can be used in both ?ock transfer 
carrier media and ?ock heat transfers. In one media con?gu 
ration, a sticker is provided that can be readily peeled from a 
paper backing and adhered to a desired surface. The high 
degree of pliability of the porous ?lm can make it readily 
adaptable to this application and suitable for electrostatic 
?ocking. The porous ?lm may be used in both transfer and 
directing ?ocking processes and in three dimensional inserts, 
such as used in molding plastic decorative articles. In mold 
articles are further discussed in Us. Pat. No. 6,929,771 and 
copending U.S. patent application Ser. No. 10/3 94,357, ?led 
Mar. 21, 2003, each of Which is incorporated herein by this 
reference. 

[0023] The porous ?lm can be used With multi-colored 
?ocking (in Which the ?ock is dyed before ?ocking occurs) 
and single-colored ?ocking folloWed by sublimation print 
ing. The temperature resistance of the ?lm in particular makes 
it amenable to sublimation printing using sublimation dye 
heat transfer inks by both ink jet printing and sublimation dye 
transfer techniques. These techniques are further discussed in 
copending U.S. application Ser. Nos. 10/614,340, ?led Jul. 3, 
2003, 11/139,439, ?led May 26, 2005, and 11/036,887, ?led 
Jan. 14, 2005, each of Which is incorporated herein by this 
reference. 

[0024] When used as a sacri?cial carrier, the porous ?lm 
can be much superior to other carriers such as paper because 
the porous ?lm is compatible With Water-based adhesives. 
With paper, there is a high risk of Water in Water-based adhe 
sives attacking the cellulose ?bers making them sWell and the 
paper Wrinkle and shrink in the presence of Water. As a result 
of this problem, solvent-based adhesives have been used With 
paper carriers. Solvent-based adhesive chemistry requires the 
use of noxious chemistry in the Workplace. Such chemistry 
produces vapors that are not only potential harmful to per 
sonnel but also explosive in the presence of high voltage 
electrostatic ?elds, Which can emit sparks from time-to-time. 
Plastisol chemistry is acceptable on paper but requires high 
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temperatures to go through the gel and fusing stages to 
achieve the full cure. Afterwards, if the adhesive is subjected 
to relatively high heat, it again runs the risk of becoming tacky 
from heat, Which can mat doWn the ?ock ?ber coating into the 
sticky plastisol. Plastisol and some solvent-based adhesives 
are not electrically conductive or nearly as conductive as 
Water-based adhesives. Finally, Water-based adhesives clean 
up more easily and conveniently than other chemistries and 
are considered to be generally less harmful to the environ 
ment and thus more desirable to use. 

[0025] Additional bene?ts of the porous ?lm include loW 
cost, acceptable levels of heat resistance and dimensional 
stability, and, When composed primarily of the metal oxide 
?ller, is attractive due to its loW consumption of petroleum 
products in its manufacture. 
[0026] These and other advantages Will be apparent from 
the disclosure of the invention(s) contained herein. 
[0027] The above-described embodiments and con?gura 
tions are neither complete nor exhaustive. As Will be appre 
ciated, other embodiments of the invention are possible uti 
liZing, alone or in combination, one or more of the features set 
forth above or described in detail beloW. 

[0028] As used herein, “at least one”, “one or more”, and 
“and/or” are open-ended expressions that are both conjunc 
tive and disjunctive in operation. For example, each of the 
expressions “at least one ofA, B and C”, “at least one of A, B, 
or C”, “one or more ofA, B, and C”, “one or more ofA, B, or 
C” and “A, B, and/ or C” means A alone, B alone, C alone, A 
and B together, A and C together, B and C together, or A, B 
and C together. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] FIG. 1 is a side vieW of a decorative media manu 
factured using the porous ?lm according to an embodiment of 
the present invention; 
[0030] FIG. 2 is a side vieW of a decorative media manu 
factured using the porous ?lm according to an embodiment of 
the present invention; 
[0031] FIG. 3 is a side vieW of a ?ocked article having a 
noncompatible insert; 
[0032] FIG. 4 is a side vieW shoWing the electric ?eld 
passing through the porous ?lm; 
[0033] FIG. 5 is a How chart depicting the steps to manu 
facture the direct ?ocked article of FIG. 1; 
[0034] FIG. 6 is a How chart depicting the steps to manu 
facture the heat transfer of FIG. 2; 
[0035] FIG. 7 is a How chart depicting the steps to manu 
facture a plurality of heat transfers of the type illustrated in 
FIG. 2; 
[0036] FIG. 8 is a How chart depicting an assembly line for 
manufacturing a plurality of heat transfers of the type illus 
trated in FIG. 2; 
[0037] FIG. 9 is a How chart depicting the steps to manu 
facture a continuous Web of porous having a plurality of 
transfers bonded thereto; 
[0038] FIG. 10 is a How chart depicting an assembly line for 
manufacturing a continuous Web of porous having a plurality 
of transfers bonded thereto; 
[0039] FIG. 11 is a plan vieW ofa heat transfer bonded to a 
continuous Web of porous ?lm in accordance With one 
embodiment of the present invention; 
[0040] FIG. 12 is a side vieW of a decorative media accord 
ing to an embodiment of the present invention; 
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[0041] FIG. 13 is a side vieW of a decorative heat transfer 
according to an embodiment of the present invention; and 
[0042] FIG. 14 is a plan vieW ofthe heat transfer ofFIG. 13. 

DETAILED DESCRIPTION 

[0043] Referring to FIGS. 1-3, decorative media according 
to embodiments of the present invention are depicted. The 
media 1100, 1200, and 1300 each comprises a ?ock layer 
1104 and porous ?lm 1112. Media 1100 further includes a 
?rst permanent adhesive 1108 and optional secondperrnanent 
adhesive 1116 on either side of the porous ?lm 1112. Media 
1200 further includes a release adhesive 1200 and optional 
permanent adhesive layer 1116. 
[0044] The porous ?lm 1112 is preferably a non-Woven, 
microporous material having a small pore siZe and a con 
trolled caliber. The non-Woven ?lm can be calendared to 
provide a smooth surface suitable for certain types of ?ocking 
and printing. The ?lm 1112 preferably includes a matrix of 
substantially Water insoluble, thermoplastic organic polymer, 
?nely divided substantially Water-insoluble ?ller particles, 
and a netWork of interconnected pores communicating sub 
stantially throughout the microporous material. 
[0045] The ?ller particles are preferably porous, inorganic 
?llers distributed throughout the matrix and constitute from 
about 40 to about 90 percent by Weight of the microporous 
material. Examples of ?ller particles include precipitated 
silica or diatomaceous earth to impart desired characteristics, 
such as increased micro porosity, increased thermal stability, 
resistance to How at elevated temperatures, reduced dielectric 
strength (as compared to un?lled ?lms), improved ink recep 
tivity, and the like. In one con?guration, the ?ller particles are 
a metal oxide, such as alumina, silica, and titania With silica 
being preferred. Preferably, at least 50 percent by Weight of 
the particles are amorphous precipitated silica particles. The 
particles have a preferred maximum dimension of less than 
about 5 micrometers, more preferably no more than about 1 
micrometer, even more preferably no more than about 0.1 
micrometers, and even more preferably no more than about 
0.05 micrometers and a preferred average pore siZe of less 
than 1 micrometer and more preferably of no more than about 
0.1 micrometer. The pores preferably constitute from about 
35 to about 95 percent by volume of the microporous mate 
rial. 
[0046] The matrix of the microporous material includes a 
preferably ultra high molecular Weight, Water-insoluble, ther 
moplastic organic polymer. Examples of suitable polymers 
include polyole?ns, poly(halo-substituted ole?ns), polyes 
ters, polyethylenes, polyamides, polyurethanes, polyureas, 
poly(vinyl halides), poly(vinylidene halides), polystyrenes, 
poly(vinyl esters), polycarbonates, polyethers, polysul?des, 
polyimides, polysilanes, polysiloxanes, polycaprolactones, 
polyacrylates, and polymethylacrylates, With poly(vinyl 
chloride), copolymers of vinyl chloride, and mixtures thereof 
being preferred. In one con?guration, the matrix material is 
an ultra high molecular Weight polyethylene, used alone or in 
blends With loWer molecular Weight polyethylenes or poly 
ole?n copolymers. Alternate systems based on polyesters, 
polyamides, and halogenated polymers are used in other con 
?gurations. The matrix material may further include plasti 
ciZers, lubricants, and antioxidants. 
[0047] The microporous material is preferably coated With 
a substantially nonporous coating composition including a 
volatile liquid medium (e. g., Water and/ or a nonaqueous sol 
vent) and binder dissolved or dispersed in the medium. The 
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coating can be of the type that is dried using, for example, 
forced air drying ovens, ultraviolet light, electron beam expo 
sure, or the like. The binder includes a ?lm-forming organic 
polymer, preferably including (a) Water-soluble poly(ethyl 
ene oxide) having a preferred Weight average molecular 
Weight in the range of from about 100,000 to 3,000,000 and 
(b) Water-soluble or Water-dispersible crosslinkable ure 
thane-acrylate hybrid polymer. In addition to or in lieu of 
poly(ethylene oxide), the organic polymer may further 
include additional organic polymers such as Water-soluble 
cellulosic organic polymers, Water-soluble noncellulosic 
organic polymers, and/or Water dispersible polymers such as 
poly(ethylene-co-acrylic acid), poly(ethylene),and poly(eth 
ylene oxide). In one con?guration, the coating includes 
acrylic polymers, styrene-acrylic polymers, aliphatic poly 
urethanes, (having either polyether or polyester backbone), 
polyester resins, and ?uoropolymers. In one con?guration, 
the poly(ethylene oxide) includes copolymers of ethylene 
oxide With loWer alkylene oxide and homopolymers of eth 
ylene oxide. Preferably, the organic polymer component of 
the coating includes from about 20 to about 80% by Weight of 
the urethane-acrylate hybrid polymer. The coating may fur 
ther include surfactants and adjuvant materials. After drying 
and crosslinking, the peel strength betWeen the coating and 
microporous material substrate is high. 
[0048] The coating can be modi?ed to provide a good resis 
tance to yelloWing on exposure to ultraviolet light. Resistance 
to ultraviolet light degradation can be increased by adding 
knoWn UV light stabiliZer compounds to the formulation. 
Examples of such stabiliZers include hindered amine light 
stabiliZers, benZotriaZols, phosphites, antioxidants, and other 
additives knoWn to those skilled in the art. 
[0049] The ?lm has a preferred puncture strength of greater 
than about 300 g/25.4 um, a preferred tensile strength of less 
than about 2% at 1000 psi, and a preferred thermal ability of 
less than about 5% shrinkage after 160 minutes at 900 C. 
[0050] A preferred porous ?lm is further discussed in US. 
Pat. No. 6,025,068, Which is incorporated herein by this ref 
erence. A particularly preferred porous ?lm is sold by PPG 
Industries Inc. under the tradename TeslinTM (a microporous, 
highly ?lled polyethylene matrix sheet material). Battery 
separator membranes can also be used. Examples include 
Daramic Industrial CLTM (a microporous, highly ?lled poly 
ethylene matrix sheet material) sold by Daramic, Inc., Solu 
?llTM and SoluporTM, both sold by DSM Solutech of the 
Netherlands and Teijin Fibers Limited of Japan, TyvekTM 
(spun bonded polyethylene ?bers) sold by EI du Pont de 
Nemours and Company, and the battery separator membranes 
sold by Celgard, or by Daramic, Inc. under the tradename 
ArtisynTM. ArtisynTM is an uncoated, mono-layer, highly 
?lled polyole?n sheet. 
[0051] The ?ock ?bers in the ?ock layer 1104 can be any 
desirable material, Whether natural or synthetic. Preferably, 
the ?ock is composed of polyester (such as poly(ethylene 
terephthalate) and poly(cyclohexylene-dimethylene tereph 
thalate)), vinyl, nylon, rayon, and the like. 
[0052] The various permanent adhesives 1108 and 1116 
can be any suitable adhesive, With Water- and solvent-based 
adhesives and preformed ?lm adhesives being preferred. Pre 
ferred permanent adhesives include thermoset and hot melt 
thermoplastic adhesives, Whether as a liquid, poWder, or (pre 
formed) self-supporting ?lm. As Will be appreciated, thermo 
set adhesives solidify, activate and/or set irreversibly When 
heated above a certain temperature. This property is usually 
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associated With a cross-linking reaction of the molecular con 
stituents induced by heat or radiation. Thermoset adhesives 
can include curing agents such as organic peroxides, isocy 
anates, or sulfur. Examples of thermoplastic and thermoset 
ting adhesives include polyethylene, phenolics, alkyds, acryl 
ics, amino resins, polyesters, epoxides, polyurethanes, 
polyamides, and silicones. 
[0053] The release adhesive 1200 can be any temporary 
adhesive, such as a resin or a copolymer, e.g., a polyvinyl 
acetate, polyvinyl alcohol, polyvinyl chloride, polyvinyl 
butyral, acrylic resin, polyurethane, polyester, polyamides, 
cellulose derivatives, rubber derivatives, starch, casein, dex 
trin, gum arabic, carboxymethyl cellulose, rosin, silicone, or 
compositions containing tWo or more of these ingredients. 

[0054] The adhesives 1108, 1116, and 1200 may contain 
additives, such as ?llers, catalysts, colorants (dyes or pig 
ments) and optical blocking/re?ective/absorbtive materials. 
The preferred porous ?lm, namely TeslinTM and ArtisynTM, 
can be highly sensitive to Ultraviolet (UV) radiation and can 
degrade rapidly When exposed to direct sunlight. Accord 
ingly, the adhesives may contain light blocking, absorbing, 
and/or re?ecting materials to decrease substantially the opti 
cal transmissivity of the adhesive. Preferably, the adhesive, 
When on the light contacting side of the porous ?lm, blocks at 
least about 75%, more preferably at least about 85%, and even 
more preferably at least about 95% of the UV radiation spec 
trum. Such optical blocking/re?ecting/absorbing materials 
are knoWn to those of skill in the art. 

[0055] In a ?rst product con?guration, the product is a 
patch. Referring to FIG. 1, the patch includes the ?ock layer 
1104, ?rst permanent adhesive layer 1108, and porous ?lm 
1112. Typically, the patch is free of the second permanent 
adhesive 1116. 

[0056] In a second product con?guration, the product is a 
sticker and comprises the ?ock layer 1104, ?rst permanent 
adhesive layer 1108, porous ?lm 1112, and secondpermanent 
adhesive layer 1116. The second permanent adhesive layer 
1116 adheres to a desired substrate, such as a textile. 

[0057] The ?rst and second product con?gurations are gen 
erally ?ocked using direct ?ocking techniques. 
[0058] In a third product con?guration, the product is a heat 
transfer. Referring to FIG. 2, the heat transfer comprises the 
porous ?lm 1112 (acting as a carrier), release adhesive layer 
1200, the ?ock layer 1104, and the permanent adhesive layer 
1116. As Will be appreciated, the release adhesive 1200 and 
porous ?lm carrier 1108 are removed after the product is 
applied using heat transfer techniques to a desired substrate, 
such as a textile. This product is further described in US. Pat. 
Nos. 4,810,549; 5,047,103; 5,207,851; 5,346,746; 5,597,637; 
5,858,156; 6,010,764; 6,083,332; and 6,110,560; and 
copending US. application Ser. No. 10/265,206, ?led Oct. 4, 
2002; US. Ser. No. 10/613,981, ?led Jul. 3, 2003; Ser. No. 
10/613,982, ?led Jul. 3, 2003; Ser. No. 10/614,399, ?led Jul. 
3, 2003; Ser. No. 10/961,821, ?led Oct. 7, 2004; Ser. No. 
09/621,830, ?led Jul. 24, 2000; Ser. No. 09/735,721, ?led 
Dec. 13, 2000; Ser. No. 10/455,575, ?led Jun. 4, 2003; Ser. 
No. 10/670,091, ?led Sep. 23, 2003; Ser. No. 10/455,541, 
?led Jun. 4, 2003; and Ser. No. 11/000,672, ?led Nov. 30, 
2004, each of Which is incorporated herein by this reference. 
[0059] In a fourth product con?guration, the product 
includes a noncompatible insert 1304. The noncompatible 
insert 1304 can be any type of media other than ?ock, such as 
a re?ective material, a hologram, glitter, textiles, metal or 
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metalliZed ?lms, nonmetal ?lms, glass particles (e.g., 
sequins), and the like. The product includes an optional sec 
ond adhesive layer 1116. 
[0060] In a ?fth product con?guration, the product also 
includes a noncompatible insert 1904. With reference to FIG. 
12 depicts a decorative multimedia heat transfer 1900. The 
heat transfer 1900 includes the porous ?lm 1112, release 
adhesive 1200, ?ock layer 1104, non?ock media 1904, and 
permanent adhesive 1108. The non?ock media 1904 can be 
any desirable design media, including beads (shoWn), glitter, 
textiles, metal or metalliZed ?lms, nonmetal ?lms, glass par 
ticles (e.g., sequins), and the like. The permanent adhesive 
1108 is applied both to the ?ock layer 1104 and non?ock 
media 1904 so that, When the adhesive is contacted With a 
desired target substrate and heat applied, both the ?ock and 
non?ock media are adhered permanently to the substrate. The 
porous ?lm/release adhesive carrier are then removed to 
reveal the decorative media. 
[0061] FIGS. 13-14 depict a another multimedia heat trans 
fer 2000. The transfer 2000 includes the porous ?lm 1112, 
release adhesive 1200, ?ock layer 1104, permanent adhesive 
1108, and heat transfer ink layer 2004. As can be seen in FIG. 
14, the layer 2004 has a number of different colored bands 
2100a-g, each band 2100a-g being a different color. The 
permanent and release adhesives are coterminous or coexten 
sive With the ?ock layer 1104 and are absent from the area 
occupied by the heat transfer ink layer 2004. 
[0062] The heat transfer ink layer 2004 can be any suitable 
heat sensitive ink-containing composition, With Plastisol 
being preferred. As Will be appreciated in sublimation trans 
fer ink printing, the special heat sensitive dye is deposited on 
a carrier paper or ?lm. The paper or transfer is printed by a 
suitable technique, such as offset printing, screen printing, 
rotograviere printing, heliographic or ?exographic printing or 
serigraphic printing by ?at plate or rotary plate to deposit dye 
onto a carrier and then dried. Transferring of the ink to a 
desired substrate is done by placing the transfer in contact, 
under regulated pres sure and at a predetermined temperature, 
generally With the aid of hot rolls or drums, With the target 
substrate surface, generally for a duration of about 5 seconds 
to about 1 minute. The hot drums can comprise, in the case of 
printing in formats, a hot press With horizontal plates, or in the 
case of continuous printing from rolls of printed paper and of 
synthetic material to be printed, a rotating heated cylinder 
associated With a belt rolling under tension. As a part of the 
sublimation ink printing, the target substrate is subjected to 
heat and pressure to therrno?x the transferred sublimation 
dye inks. During the application of heat and pressure, the 
?ock layer 1104 Will, along With the ink, be applied to the 
target substrate to form a three-dimensional pattern. The 
adhesive 1108 is activated by the heat. After application of the 
?ock layer 1104 to the target substrate, the ?lm 1112 and 
release adhesive 1200 are removed from the ?ock to expose 
the ?ock layer. As Will be appreciated, the ?ock layer 1104 
can be single- or multi-colored. 

[0063] The process to manufacture the articles of FIG. 1 is 
shoWn in FIG. 5. 
[0064] In step 500, the permanent adhesive is printed on the 
substrate in desired pattern. 
[0065] In step 504, the ?ock ?bers are deposited, preferably 
by electrostatic ?ocking techniques, on the permanent adhe 
sive. 

[0066] The ?ocked article 508 can then be applied to a 
desired substrate. 
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[0067] The process to manufacture the heat transfer of 
FIGS. 13-14 Will noW be described With reference to FIG. 6. 
[0068] In step 2200, the heat transfer ink layer 2004 is 
printed onto the ?lm 1112 in the desired areas. The areas on 
Which the layer 2004 is applied are adhesive-free. For each 
ink color the ink layer is ?ashed after the color is applied. 
Thus, ink layer 2004 is printed for a ?rst color and then 
?ashed, for a second color and then ?ashed, and so forth until 
the various colors are applied. In the example of FIG. 14, each 
area containing of the ?rst, second, third, fourth, ?fth, sixth, 
and seventh colors 2100a-g are printed and ?ashed at differ 
ent times. 

[0069] In step 2204, the release adhesive 1200 is applied 
(e.g., by screen printing) to the area(s) to be ?ocked. Release 
adhesive 1200 is not applied to the area(s) occupied by the ink 
layer 2004. 
[0070] In step 2208, the release adhesive 1200 is ?ocked to 
form a ?ocked surface region. 
[0071] In step 2212, the permanent adhesive 1108 is 
applied to the ?ock but not to the area(s) occupied by the ink 
layer 2004. The transfer 2000 may be subjected to further 
processing, such as drying, cleaning, and adhesive curing. 
[0072] When the transfer is applied to a desired target sub 
strate, the transfer is heated to a temperature suf?cient to 
mobiliZe and transfer the ink particles to the substrate and 
soften the adhesive 1108. Pressure is applied to the transfer 
2000 to cause the adhesive to ?rmly adhere to the substrate. 
After the heat is removed, the ?lm 1112 and release adhesive 
1200 are removed to provide a three dimensional design 
having un?ocked areas colored by the ink and ?ocked areas 
not colored by the ink. A hot split may be used. In a hot split, 
part of the ink remains on the ?lm 1112 While another part of 
the ink is transferred to the substrate. Thus, When the ?lm 
1112 is removed, the ink layer 2004 “splits.” 
[0073] In a fourth product con?guration, the product is a 
patch. The product includes the porous ?lm 1112 (acting as a 
carrier), release adhesive layer 1200, and the ?ock layer 1104 
and excludes the permanent adhesive layer 1116. 
[0074] In one direct ?ocked product “patch” variant, the 
product of FIGS. 13-14 is not con?gured as a transfer. Thus, 
the release adhesive 1200 is absent and is replaced by the 
permanent adhesive 1108. The permanent adhesive 1108 is 
absent from the upper ?ock surface 2008. The ink layer 2004 
is typically not con?gured as a heat transfer layer but as a 
transferred layer. Thus, the layer 2004 may be applied by 
sublimation ink direct printing include inkjet or screen sub 
limation ink printing, because the layer 2004 is the ?nal 
decorative layer. The designs are cut from the ?lm 1112 and 
used as patches. 
[0075] The third product con?guration is generally pro 
duced by ?ocking the ?ock ?bers on the release adhesive in 
the absence of heat transfer ink layer 2004. In other Words, the 
third product con?guration is formed by the steps of depos 
iting the release adhesive 1200 in a desired pattern on the 
microporous ?lm 1104, thereafter depositing ?ock on the 
release adhesive, preferably using electrostatic ?ocking tech 
niques, and ?nally applying the permanent adhesive layer 
1116 to the exposed ends of the ?ock. 
[0076] The fourth product con?guration of FIG. 3 is formed 
by the steps of FIG. 5, except that the insert 1304 is positioned 
on the permanent adhesive 1108 before ?ocking is per 
formed. The insert 1304 acts as a mask and prevents ?ock 
?bers from adhering to the permanent adhesive 1108 in the 
area covered by the insert 1304. 
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[0077] With reference to FIG. 4, a perceived bene?t of the 
use of the preferred porous ?lm in ?ocking is illustrated. As 
can be seen from FIG. 4, the electrostatic ?eld 1000 passes 
readily through the porous ?lm 1112 Without signi?cant 
decrease in the electric ?eld strength. The ?eld lines 1000 
further maintain a substantial perpendicular orientation to the 
surface 1104 of the release adhesive 1200. The conductivity 
of the ?lm is believed to result from its air permeability 
(Which preferably ranges from about 1 to about 25 (MacMul 
lin #), more preferably from about 1 to about 15, and even 
more preferably from about 2.5 to about 11) and Water con 
tent. The ?lm preferably has a Water content ranging from 
about 0.5 to about 10% by Weight and more preferably from 
about 2 to about 5% by Weight. 
[0078] An embodiment of a process to manufacture a plu 
rality of heat transfers of the type depicted in FIG. 2 is further 
illustrated in FIGS. 7-8. Thereafter, in accordance With 
another aspect of the present invention, the manufactured heat 
transfers may be bonded by high frequency energy to a con 
tinuous Web of the porous ?lm to form a Web of porous ?lm 
having a plurality of heat transfers bonded thereto as is dis 
cussed in detail beloW. 
[0079] In step 2300 of the process to manufacture a plural 
ity of individual heat transfers, a continuous Web of porous 
?lm 2404 is provided. Typically, continuous Web of porous 
?lm 2404 is provided on a roll 2402 and unWound. 

[0080] In step 2302, the continuous Web of porous ?lm 
2404 is coated With release adhesive 1200 in a desired pattern 
by any suitable structure or method, such as by spraying, by 
rollers, or by a knife. 
[0081] In step 2304, continuous Web of porous ?lm 2404 is 
?ocked, and preferably directly ?ocked on release adhesive 
1200 by any suitable structure or method, With electrostatic 
?ocking being preferred, to provide a continuous Web of 
?ocked porous ?lm 2405. A ?rst end of the ?ock contacts the 
release adhesive 1200 to hold the ?ock 1104 in place to 
porous ?lm 1112. Flock 1104 may comprise a plurality of 
?ock ?bers of a single color or alternatively, may comprise a 
plurality of ?ock ?bers of different colors. The multicolor 
?ocking may be accomplished by a ?ocking Wheel or any 
other suitable structure. 

[0082] In step 2306, release adhesive 1200 is dried by pass 
ing continuous Web of ?ocked porous ?lm 2405 through a hot 
air dryer or any other suitable structure. Alternatively, release 
adhesive on the continuous Web of ?ocked porous ?lm 2405 
may be dried by contact heating, for example, by conveying 
the roll over a heated drum. Further alternatively, the release 
adhesive on the continuous Web may be air dried. 

[0083] In step 2308, excess ?ock may be removed from 
continuous Web of ?ocked porous ?lm 2405. Typically, the 
roll is agitated, such as by vibrating or tapping, to dislodge 
excess ?ock from the top of sides of the roll and/ or the excess 
?ock is removed by vacuum. 
[0084] In step 2310, the free ends of the ?ock on the con 
tinuous Web of ?ocked porous ?lm 2405 are contacted With a 
permanent adhesive 1116 such that the permanent adhesive 
physically contacts opposed second ends of the ?ock 1104 
from the ?rst ends. The permanent adhesive 1116 may be any 
suitable adhesive, such as a thermoplastic or thermoset adhe 
sive. Preferably, the permanent adhesive is a Web of thermo set 
adhesive conveyed from a roll 2408. Preferably also, the 
thermosetting adhesive is provided in the form of a pre 
formed, continuous, solid, and self-supporting sheet. In one 
embodiment, Web of thermoset adhesive 2406 is unWound 
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from roll 2408 and continuously contacted With second ends 
of ?ock 1104 of Web of ?ocked porous ?lm 2405 as shoWn. A 
removable carrier ?lm (not shoWn), such as any sacri?cial 
paper liner, may also be provided on the thermosetting ?lm. 
The paper liner is located on the free surface of the adhesive 
?lm. Alternatively, the permanent adhesive may be sprayed 
onto the free ends of the ?ock. 

[0085] In step 2312, Web of continuous ?ocked porous ?lm 
2405 and Web of thermosetting adhesive 2406 are laminated 
using pressure only (With the option to apply heat and activate 
the adhesive later), heat only, or heat and pressure to form a 
?ocked transfer Web 2410. Thereafter, the carrier ?lm, if 
provided, may be removed from ?ocked transfer Web 2410. 
[0086] Optionally, an additional adhesive, such as a ther 
moplastic adhesive, preferably in the form of a pre-formed, 
solid, and self-supporting sheet, can be contacted With and 
adhered to the thermosetting adhesive of ?ocked transfer Web 
2410 by lamination. 
[0087] In optional step 2314, a plurality of desired heat 
transfer products 2412 are cut to a desired siZe and shape from 
?ocked transfer Web 2410. The cutting may be made by any 
suitable method, such as by die, and/or laser. The cut, indi 
vidual heat transfers 2412 may be collected in a container 
beloW ?ocked transfer Web 2410 While the remaining portion 
of the ?ocked transfer Web 2410 continues to be conveyed. 
[0088] Alternatively, the Weeded portion of ?ocked transfer 
Web 2410 may be reWound as product moves along the line, 
leaving the cut pieces on a moving belt, for example, to be 
collected at the end of the line. 

[0089] In one embodiment, ?ocked transfer Web 2410 can 
be split into tWo or more narroWer ribbons and cut as previ 
ously described to facilitate the manufacture of bulk quanti 
ties of the individual heat transfer units. 

[0090] The plurality of individually cut heat transfers are 
capable of being sold in bulk quantities to prospective buyers. 
To provide a plurality of individual heat transfers in a form 
that is both easily transferable and that may be used for further 
automated processing of the heat transfers, i.e. the sub sequent 
adhering of the heat transfers to a substrate, the present inven 
tion further includes a method of manufacturing a continuous 
roll of material having a plurality of spaced apart products, 
such as the manufactured heat transfers, thereon. 

[0091] In another embodiment, a method is provided that 
takes particular advantage of the ability of the porous ?lm to 
be bonded to another piece of porous ?lm (or any other 
compatible material) by high frequency energy Without the 
need for adhesives or thermal heat. 

[0092] As shoWn in FIGS. 9-10, a method of manufacturing 
a continuous roll of material having a plurality of spaced 
apart products bonded thereto is provided. The products may 
be any embodiment of decorative media having porous ?lm as 
described herein, including a heat transfer, a patch, a sticker, 
or the like. Alternatively, the products may be any other 
product having an external surface comprising the porous 
?lm. 

[0093] Also, as depicted in FIGS. 9-10, in step 2500, a 
continuous Web of porous ?lm 2600 on a roll 2602 is provided 
and conveyed. The continuous Web of porous ?lm 2600 
enables the method to be automated. Alternatively, the porous 
?lm to Which the transfers are to be bonded may be provided 
in the form of solid, pre-formed, and a self-supporting sheet 
and each of the steps of the method may be performed manu 
ally. 
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[0094] In step 2502, a plurality of products, such as heat 
transfers 2412 (With the permanent adhesive ?lm 1116) or the 
direct ?ocked article 1100 (With or Without the permanent 
adhesive 1116) are placed, preferably successively, on a top 
surface 2604 of continuous Web of porous ?lm 2600 such that 
a top surface 2604 of continuous Web of porous ?lm 2600 
contacts the carrier sheet (i.e. porous ?lm 1112 surface) of 
each heat transfer 2412.As Will be appreciated, an adhesive or 
other intermediate material on the transfer 2412 may be 
bonded directly to the porous ?lm. Heat transfers 2412 (or 
alternatively articles 1100) are typically placed on the Web of 
porous ?lm spaced apart from one another, preferably by a 
distance such that the ?lm can be cut betWeen any tWo heat 
transfers 2412 as shoWn. For example, heat transfers 2412 
may be separated by from about 2 to 12 inches, and preferably 
about 6 to 10 inches, from an adjacent heat transfer in any 
direction. 

[0095] In step 2504, heat transfers 2412 (or articles 1100) 
are bonded to the microporous ?lm 2604 using high fre 
quency energy using a high frequency energy source 2608. 
Typically, heat transfers 2412 are bonded to the continuous 
Web of porous ?lm at about the location Where the heat 
transfers Were placed in step 2502. The use of high frequency 
vibratory energy, preferably in combination With pressure, 
forms a bond and/ or Weld betWeen the porous ?lm of the heat 
transfer and the porous ?lm of the continuous Web. Any 
suitable high frequency energy source may be used to deliver 
high frequency energy. The high frequency energy source can 
be any suitable source. As the Web of porous ?lm is conveyed 
past the high frequency energy source 2608, the source causes 
the porous ?lm surface of the heat transfer and the porous ?lm 
of the continuous Web to bond and/or Weld together Without 
the use of heat and adhesives. The source may contact the heat 
transfer on a top side thereof, contact a bottom side of the Web 
of porous ?lm, or both. 
[0096] Preferably, the high frequency energy is applied to 
at least one point of contact, and preferably at least tWo points 
of contact, betWeen the heat transfer and the Web of porous 
?lm to form a Weld at the points of contact. In one embodi 
ment, high frequency energy is applied to the four corners of 
the heat transfer to form a Weld betWeen the heat transfer and 
Web of porous ?lm at the four corners of the heat transfer. 
[0097] The elimination of heat and adhesives from the 
manufacturing process vitiates numerous safety concerns, as 
Well as prevents the discarding of manufactured products due 
to scorching or extraneous adhesives. When all desired prod 
ucts are bonded to the Web, the Web can be cut and reWound 
to provide a Web of porous ?lm having a plurality of products 
bonded thereto. 
[0098] FIG. 11 depicts a cross-section of a heat transfer 
2412 bonded to a Web of porous ?lm 2600. As shoWn, heat 
transfer has a layer of permanent adhesive 1116, a ?ock layer 
1104, a layer of release adhesive 1200, and carrier (i.e. layer 
of porous ?lm 1112). A bottom surface 2700 of the carrier 
sheet contacts a top surface 2702 of Web of porous ?lm 2600. 
As shoWn, heat transfer 2412 is bonded and/ or Welded to Web 
of porous ?lm at contact points 2704a and 2704b. Web of 
porous ?lm 2600 may include a plurality of heat transfers 
2412 bonded thereto or alternatively may include any other 
product or any plurality of other products having an exterior 
surface of a porous ?lm or other material compatible With the 
porous ?lm. 
[0099] Alternatively, a plurality of products having an 
external layer of porous ?lm may be bonded to any other 

May 1, 2008 

compatible material. In other Words, the products need not be 
bonded to a continuous Web of porous ?lm. Other compatible 
materials to Which a product or article having an external 
porous ?lm surface can be bonded to by high frequency 
energy include, but are not limited to, textiles and plastics, 
such as thermoplastics, PVC (polyvinyl chloride), polyester, 
polyethylene, polypropylene, acrylics, nylon, polycarbonate, 
and acetate. In one embodiment, the compatible materials 
include at least about 50% synthetic materials. 
[0100] A number of variations and modi?cations of the 
invention can be used. It Would be possible to provide for 
some features of the invention Without providing others. 
[0101] The present invention, in various embodiments, 
includes components, methods, processes, systems and/or 
apparatus substantially as depicted and described herein, 
including various embodiments, subcombinations, and sub 
sets thereof. Those of skill in the art Will understand hoW to 
make and use the present invention after understanding the 
present disclosure. The present invention, in various embodi 
ments, includes providing devices and processes in the 
absence of items not depicted and/or described herein or in 
various embodiments hereof, including in the absence of such 
items as may have been used in previous devices or processes, 
e.g., for improving performance, achieving ease and\or 
reducing cost of implementation. 
[0102] The foregoing discussion of the invention has been 
presented for purposes of illustration and description. The 
foregoing is not intended to limit the invention to the form or 
forms disclosed herein. In the foregoing Detailed Description 
for example, various features of the invention are grouped 
together in one or more embodiments for the purpose of 
streamlining the disclosure. This method of disclosure is not 
to be interpreted as re?ecting an intention that the claimed 
invention requires more features than are expressly recited in 
each claim. Rather, as the folloWing claims re?ect, inventive 
aspects lie in less than all features of a single foregoing 
disclosed embodiment. Thus, the folloWing claims are hereby 
incorporated into this Detailed Description, With each claim 
standing on its oWn as a separate preferred embodiment of the 
invention. 
[0103] Moreover, though the description of the invention 
has included description of one or more embodiments and 
certain variations and modi?cations, other variations and 
modi?cations are Within the scope of the invention, e.g., as 
may be Within the skill and knoWledge of those in the art, after 
understanding the present disclosure. It is intended to obtain 
rights Which include alternative embodiments to the extent 
permitted, including alternate, interchangeable and/or 
equivalent structures, functions, ranges or steps to those 
claimed, Whether or not such alternate, interchangeable and/ 
or equivalent structures, functions, ranges or steps are dis 
closed herein, and Without intending to publicly dedicate any 
patentable subject matter. 

What is claimed is: 
1. A method, comprising: 
(a) applying an adhesive to a porous ?lm; and 
(b) electrostatically ?ocking the adhesive to form of a ?ock 

layer on the ?lm. 
2. The method of claim 1, Wherein the adhesive is a release 

adhesive, Wherein the release adhesive is positioned betWeen 
the porous ?lm and ?ock, and further comprising: 

(c) applying a permanent adhesive to a free surface of the 
?ock, the ?ock being positioned betWeen the permanent 
adhesive and release adhesive. 
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3. The method of claim 1, wherein the adhesive is a per 
manent adhesive positioned between the ?lm and ?ock. 

4. The method of claim 1, Wherein the porous ?lm is a 
microporous ?lm, Wherein the microporous ?lm comprises 
an inorganic ?ller, and Wherein the microporous ?lm is Water 
resistant and at least semiconductive. 

5. The method of claim 1, further comprising: 
(c) bonding the porous ?lm to a desired substrate in the 

absence of an adhesive positioned therebetWeen. 
6. The method of claim 1, Wherein the porous ?lm com 

prises a matrix of substantially Water insoluble thermoplastic 
organic polymer and ?ller particles and is gas permeable but 
Water impermeable. 

7. The method of claim 6, Wherein the porous ?lm com 
prises a substantially nonporous coating, the coating com 
prising a ?lm-forming polymer. 

8. The method of claim 1, further comprising: 
(c) bonding a noncompatible insert to the porous ?lm. 
9. The method of claim 1, Wherein the porous ?lm com 

prises a heat transfer ink layer positioned betWeen the porous 
?lm and the release adhesive. 

10. The method of claim 1, further comprising: 
(c) bonding a plurality of the ?ocked ?lms to a Web mate 

rial, the Web material also being a porous ?lm. 
11. A ?ocked article manufactured by the steps of claim 1. 
12. A method for manufacturing a roll of microporous ?lm 

having a plurality of transfers bonded thereto, comprising: 
providing a continuous sheet of microporous ?lm; 
contacting a plurality of products With said continuous 

sheet of microporous ?lm, said products having an exter 
nal surface of microporous ?lm; 

bonding at least a portion of the external surface of 
microporous ?lm of at least one of said products to at 
least a portion of said continuous sheet of microporous 
?lm using high frequency energy. 

13. The method of claim 12, Wherein the microporous ?lm 
of the products are bonded directly to the sheet of 
microporous ?lm. 

14. A method, comprising: 
(a) applying, in a desired pattern, a release adhesive to a 

microporous ?lm; 
(b) electrostatically ?ocking the release adhesive to form a 
?ock layer having ?rst and second surfaces, the ?rst 
surface being in contact With the release adhesive; and 

(c) applying a permanent adhesive to the second surface of 
the ?ock layer, Wherein the ?ock layer is positioned 
betWeen the permanent and release adhesives. 

15. The method of claim 14, Wherein the porous ?lm is a 
microporous ?lm and Wherein the microporous ?lm com 
prises a particulate ?ller. 

16. The method of claim 15, Wherein the ?ller comprises 
from about 40 to about 90 Weight percent of the porous ?lm, 
Wherein the ?ller particles have a maximum dimension of less 
than about 5 micrometers, and Wherein the pores of the 
porous ?lm are from about 35 to about 95 percent by volume 
of the porous ?lm. 

17. The method of claim 16, Wherein the ?ller is a metal 
oxide and Wherein the porous ?lm comprises a substantially 
nonporous coating, Wherein the coating comprises a binder, 
Wherein the binder is a ?lm-forming polymer, and Wherein 
the binder has a molecular Weight ranging from about 100, 
000 to about 300,000. 

18. A method, comprising: 
(a) applying, in a desired pattern, a permanent adhesive to 

a microporous ?lm; and 
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(b) electrostatically ?ocking the permanent adhesive to 
form a ?ock layer having ?rst and second surfaces, the 
?rst surface being in contact With the permanent adhe 
s1ve. 

19. The method of claim 18, Wherein the porous ?lm is a 
microporous ?lm and Wherein the microporous ?lm com 
prises a particulate ?ller. 

20. The method of claim 19, Wherein the ?ller comprises 
from about 40 to about 90 Weight percent of the porous ?lm, 
Wherein the ?ller particles have a maximum dimension of less 
than about 5 micrometers, and Wherein the pores of the 
porous ?lm are from about 35 to about 95 percent by volume 
of the porous ?lm. 

21. The method of claim 20, Wherein the ?ller is a metal 
oxide and Wherein the porous ?lm comprises a substantially 
nonporous coating, Wherein the coating comprises a binder, 
Wherein the binder is a ?lm-forming polymer, and Wherein 
the binder has a molecular Weight ranging from about 100, 
000 to about 300,000. 

22. A ?ocked article, comprising: 
a ?ock layer having ?rst and opposing second surfaces; 
a porous release sheet having ?rst and opposing second 

sides; and 
a release adhesive layer positioned betWeen the ?rst side 

and ?rst surface. 
23. The article of claim 22, further comprising: 
a permanent adhesive positioned on the second surface, 

Wherein the ?ock layer is positioned betWeen the per 
manent adhesive and release adhesive. 

25. The article of claim 22, Wherein the porous sheet is a 
microporous sheet, Wherein the microporous sheet comprises 
an inorganic ?ller, and Wherein the microporous sheet is 
Water resistant and at least semi-conductive. 

26. The article of claim 22, further comprising: 
a substrate, Wherein the second side is bonded to the sub 

strate, and Wherein at least most of the second side is in 
contact With the substrate. 

27. The article of claim 22, Wherein the porous sheet is gas 
permeable but Water impermeable and Wherein the porous 
sheet comprises: 

a matrix of substantially Water insoluble thermoplastic 
organic polymer; 

a plurality of pores; and 
a plurality of ?ller particles. 
28. The article of claim 27, Wherein the plurality of ?ller 

particles comprise from about 40 to about 90 Weight percent 
of the porous sheet and have a maximum dimension of less 
than bout 5 micrometers, and Wherein the plurality of pores 
are from about 35 to about 95 percent by volume of the porous 
sheet. 

29. The article of claim 27 Where the porous sheet com 
prises a substantially nonporous coating and Wherein the 
coating comprises a ?lm-forming polymer. 

30. The article of claim 22 further comprising: 
a non-compatible insert bonded to the porous ?lm. 
31. The article of claim 22, Wherein the porous ?lm com 

prises a heat transfer ink layer positioned betWeen the porous 
?lm and the release adhesive. 

32. The article of claim 22, further comprising: 
a plurality of ?ocked ?lms; and 
a Web material, Wherein the Web material is also a porous 

?lm. 


