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(57) ABSTRACT 

A composite hook and loop fastener in the form of an 
elongated strip has an elongated loop component, a hook 
component permanently af?Xed to the loop component, and 
a backing layer disposed on a face of the Wrap tie in a 
discrete region. The backing layer is used for permanent 
attachment of the Wrap tie to a supporting surface. One end 
of the loop component is available for encircling an object 
to be Wrapped and engaging the fastener elements of the 
hook component. The loop component has a self-supporting 
Web of entangled ?bers, the ?bers forming both a sheet-form 
body and hook-engageable, free-standing loops extending 
from at least one surface of the body, and the hook compo 
nent has fastener elements extending from a common base. 
The backing layer may be a pressure sensitive adhesive or a 
synthetic resin. 
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COMPOSITE TOUCH FASTENERS AND 
METHODS OF THEIR MANUFACTURE 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to composite hook and loop 
fasteners, methods of their manufacture and products con 
taining them. 

[0002] A typical composite hook and loop fastener is 
produced by taking preformed hook and loop material and 
overlapping and attaching the tWo materials together along 
their edge margins or by totally overlapping one on top of 
the other. The attaching is usually done by ultrasonic Weld 
ing, thermal fusing or an adhesive bond. This step of 
attaching preformed hook and loop material to form the 
composite fastener adds additional cost to the manufacturing 
process. Hook and loop materials may also be laminated 
in-situ during the formation of the hook component. 

[0003] One particular application for an improved com 
posite fastener, discussed in more detail beloW, is as a Wrap 
tie for closing bags. An economical bag tie commonly used 
in retail stores comprises a Wire covered With paper. The 
Wire tie is Wrapped around an open end of a bag and the ends 
of the Wire are tWisted together to close the bag. Another 
common type of a bag tie is a clip tie that consists of a piece 
of plastic With an opening. A gathered open end of the bag 
is pushed through the side of the opening to close the bag. 
Other closures include strings and tapes and closing arrange 
ments that employ adhesives or removably engageable ele 
ments. 

[0004] The Wire ties and clip ties are often used in retail 
stores Where items such as bakery products, fresh produce, 
dry goods, nails, etc. are placed in a bag and sold by Weight 
or number. The consumer usually stores these products in 
the bags. The ties may be opened and closed several times 
before the bag is emptied. There is a need for loW-cost 
dependable repeated-use closures for this and many other 
applications. 

SUMMARY OF THE INVENTION 

[0005] A composite hook and loop fastener in the form of 
an elongated strip includes a loop component, a hook 
component permanently af?xed to the loop component, and 
a backing layer disposed on a face of the Wrap tie in a 
discrete region. The backing layer is used for permanent 
attachment of the Wrap tie to a supporting surface. One end 
of the loop component is available for encircling an object 
to be Wrapped and engaging the fastener elements of the 
hook component. The loop component has a self-supporting 
Web of entangled ?bers, the ?bers forming both a sheet-form 
body and hook-engageable, free-standing loops extending 
from at least one surface of the body, and the hook compo 
nent has fastener elements extending from a common base. 

[0006] In general, in one aspect, the invention provides a 
Wrap tie in the form of an elongated strip. The Wrap tie has 
an elongated loop component having a Web of ?bers forming 
both a sheet-form body and hook-engageable loops extend 
ing from at least one surface of the body, a hook component 
permanently af?xed to a ?rst end of the loop component, the 
hook component comprising a base of synthetic resin and an 
array of loop-engageable fastener elements integrally 
molded With and extending from a ?rst surface of the base, 
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and a backing layer permanently af?xed to a second surface 
of the base opposite the fastener elements, for permanent 
attachment of the Wrap tie to a supporting surface. Asecond 
end of the loop component is available for encircling an 
object to be Wrapped and engaging the fastener elements the 
hook component. 

[0007] Implementations of this aspect of the invention 
may include one or more of the folloWing features. The Web 
of the loop component may be non-Woven and speci?cally 
a needled non-Woven. The non-Woven needled Web may 

Weight less than about 2 ounces per square yard (68 grams 
per square meter). The non-Woven Web may be in a 
stretched, stabiliZed state. The loops of the loop component 
may extend from loop structures, and at least some of the 
loop structures may each have a common, elongated trunk 
portion extending from the Web from an associated knot and 
multiple loops extending from the trunk portion. The loop 
component may have an edge margin encapsulated in resin 
of the hook component, and a remainder free of hook 
component resin. The edge margin may be about 10% of the 
area of the loop component. The loop component may have 
an entire face encapsulated in resin of the hook component. 
The loop component may have tWo broad, opposite sides, 
and loops may extend from both sides. The hook component 
may be shorter than the loop component, as measured along 
the Wrap tie, and the backing layer may overlap longitudi 
nally the hook component and may be disposed on a side of 
the Wrap tie opposite the fastener elements. The fastener 
elements of the hook component may be hook- or mush 
room-shaped. The hook component may be disposed at one 
end of the elongated Wrap tie, and the hook-shaped fastener 
elements may extend toWard the other end of the Wrap tie. 
The base of the hook component may include an integral 
extension void of fastener elements, for overlapping the loop 
component and for face-to-face attachment. The backing 
layer may be a pressure sensitive adhesive or a synthetic 
resin. A removable release liner may cover the pressure 
sensitive adhesive layer. The release liner may overlap 
longitudinally the loop component such that a portion of the 
release liner is exposed for grasping. 

[0008] According to another aspect of the invention, a 
Wrap tie has an elongated hook component having a base of 
synthetic resin and an array of fastener elements extending 
from a ?rst surface of the base, a loop component perma 
nently af?xed to a ?rst end of the hook component, the loop 
component having a Web of ?bers forming both a sheet-form 
body and hook-engageable loops extending from at least a 
?rst surface of the body, and a backing layer permanently 
af?xed to a second surface of the body of loop component 
for permanent attachment of the Wrap tie to a supporting 
surface. Asecond end of the hook component is available for 
encircling an object to be Wrapped and engaging the hook 
engageable loops of the loop component. The hook compo 
nent may be in a stretched state. 

[0009] According to another aspect of the invention, a bag 
has an open end and an elongated, strip-form Wrap tie 
according to this invention, permanently af?xed to an outer 
surface of the bag for closing the open end. The Wrap tie is 
permanently bonded to the outer surface of the bag in a 
discrete region along the length of the Wrap tie. One end of 
the loop component is available for encircling the open end 
of the bag to secure the bag in a closed state. The Wrap tie 
may be permanently af?xed to the bag by a pressure sensi 
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tive adhesive layer or a synthetic resin. The bag may be 
made of synthetic resin or paper. 

[0010] According to another aspect of the invention a 
sheet-form composite touch fastener includes a loop com 
ponent having a self-supporting non-Woven Web of 
entangled ?bers, the ?bers forming both a sheet-form Web 
body and hook-engageable free-standing loops extending 
from at least one surface of the Web body, and a hook 
component having a base of synthetic resin to Which loop 
engageable hooks are integrally molded. The resin of the 
hook component extends at least partially underneath the 
loop component and encapsulates ?bers of the Web body of 
the loop component. 

[0011] Implementations of this aspect of the invention 
may include one or more of the folloWing features. The loop 
component may have an edge margin encapsulated in resin 
of the hook component, and a remainder free of hook 
component resin. The edge margin may be about 10% of the 
area of the loop component. The loop component may have 
an entire face encapsulated in resin of the hook component. 
The loops of the loop component may extend from a 
common side of the sheet-form touch fastener. The loops of 
the loop component may be arranged on a side of the 
sheet-form composite touch fastener opposite to the hooks 
of the hook component. The ?bers of the loop component 
may be encapsulated in the resin of the hook component and 
the loop component may comprise regions Which are more 
encapsulated by resin than other regions. 

[0012] According to another aspect of the invention a 
sheet-form composite touch fastener includes a sheet-form 
loop component having a Web of ?bers forming both a 
sheet-form Web body and hook-engageable loops extending 
from at least one surface of the Web body and a sheet-form 
hook component comprising a base of synthetic resin to 
Which loop-engageable hooks are integrally molded. One 
edge region of the hook component is permanently attached 
to a ?rst edge of the loop component and ?bers of the ?rst 
edge of the loop component are encapsulated by resin of said 
edge region of the hook component. The loop component 
has a second edge, opposite said ?rst edge, substantially free 
of resin of the hook material. 

[0013] According to another aspect of the invention a 
method is provided for manufacturing the elongated, strip 
form Wrap ties of this invention. The method includes the 
folloWing steps: Provide a longitudinally continuous sheet 
of a loop material of ?nite Width, the loop material having 
loops extending from at least a ?rst surface. Permanently 
bond a longitudinally continuous strip of plastic hook mate 
rial to the loop material to form a laminate, With the hook 
material at least partially overlapping the loop material 
WidthWise and having a Width signi?cantly less than the 
Width of the loop material, the hook material having a 
strip-form base and fastener elements integrally molded With 
and extending from the strip-form base. Apply pressure 
sensitive adhesive to a predetermined region of a side of the 
laminate opposite the fastener elements. Cut the laminate to 
form the Wrap ties, each Wrap tie having a portion of the loop 
material, a portion of the hook material, and a layer of the 
adhesive. 

[0014] Implementations of this aspect of the invention 
may have one or more of the folloWing features. For a Wrap 
tie that has a removable release liner covering the layer of 
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adhesive, the method further includes, before the step of 
cutting, applying a longitudinally continuous release liner to 
the laminate to cover the adhesive. The cutting at least 
perforates the loop material and the base of the hook 
material to de?ne longitudinal edges of the individual Wrap 
ties, and leaves the release liner longitudinally continuous. 
The cut Wrap ties may be spooled upon the continuous 
release liner for subsequent separation. The hook material 
may be bonded to the loop material by ultrasonic Welding, 
thermal Welding, or pressure sensitive adhesive. The step of 
bonding may also include continuously feeding the loop 
material through a nip de?ned betWeen a rotating mold roll 
and a pressure roll, the rotating mold roll de?ning a multi 
plicity of ?xed cavities about its periphery for molding the 
fastener elements of the hook material, While continuously 
introducing molten resin to the mold roll under conditions 
Which cause the resin to ?ll the cavities of the mold roll and 
form the hook material, such that pressure in the nip bonds 
the loop material to the hook material. The molten resin may 
be introduced to the mold roll in multiple, discrete regions 
along the roll, thereby forming multiple, parallel strips of 
hook material laminated to the loop material. After the 
bonding step and before the cutting step, the laminate is slit 
longitudinally into multiple, longitudinally continuous 
bands, each band including both hook material, loop mate 
rial and adhesive. The loop material may be fed through the 
nip in the form of multiple parallel strips, While forming the 
hook material to ?ll gaps betWeen adjacent strips of hook 
material in the nip. 

[0015] According to another aspect of the invention a 
method is provided for manufacturing the elongated strip 
form Wrap ties of this invention. The method includes the 
folloWing steps: Provide a longitudinally continuous sheet 
of a loop material of ?nite Width, the loop material having 
loops extending from at least a ?rst surface of the loop 
material. Provide a longitudinally continuous strip of plastic 
hook material, the hook material having a Width signi? 
cantly less than the Width of the loop material, the hook 
material having a ?rst surface With fastener elements inte 
grally molded With and extending from the ?rst surface, and 
a second surface, opposite the ?rst surface, having a layer of 
pressure sensitive adhesive. Bond the hook material and 
loop material along their length, With the loop material 
overlapping a longitudinal edge of the hook material and 
leaving the layer of adhesive uncovered by loop material. 
Cut the laminate to form the Wrap ties, each Wrap tie having 
a portion of the loop material, a portion of the hook material, 
and a layer of the adhesive. 

[0016] According to yet another aspect of the invention a 
method is provided for manufacturing a sheet-form com 
posite touch fastener. The method includes the folloWing 
steps: Provide a longitudinally continuous sheet of a loop 
material of ?nite Width, the loop material having a self 
supporting non-Woven Web of entangled ?bers, the ?bers 
forming both a sheet-form Web body and hook-engageable 
free-standing loops extending from at least one surface of 
the Web body, said loop material having a substantially 
constant ?ber density across its Width. Permanently bond a 
longitudinally continuous strip of plastic hook material to 
the loop material to form a laminate, the hook material 
having a strip-form base of synthetic resin With fastener 
elements integrally molded With and extending therefrom 
and Wherein said synthetic resin of the base of the hook 
component extends at least partially underneath the loop 
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component and encapsulates ?bers of said Web body of the 
loop component. Cut the laminate to form the composite 
touch fasteners, each composite touch fastener having a 
portion of said loop material, and a portion of said hook 
material. 

[0017] According to yet another aspect of the invention an 
apparatus is provided for manufacturing the elongated, strip 
form Wrap ties of this invention. The apparatus includes a 
cooled, rotating forming roll de?ning a plurality of inWardly 
extending, ?xed fastener element cavities at its periphery; a 
pressure roll positioned to cooperate With the forming roll to 
de?ne a nip, the pressure roll having an outer surface for 
supporting a continuous sheet of a loop material fed into the 
nip; and an extrusion noZZle positioned to direct a continu 
ous How of molten resin toWard the forming roll under 
conditions Which cause the resin to ?ll the fastener element 
cavities and to form a continuous layer of resin against the 
forming roll, such that the layer of resin is bonded to the loop 
material by pressure in the nip, to form a laminate. The 
apparatus further includes an applicator arranged to apply a 
longitudinally continuous layer of pressure sensitive adhe 
sive, to a discrete region of a side of the laminate opposite 
the fastener elements; a guide arranged to direct a longitu 
dinally continuous release liner to cover the applied layer of 
adhesive; and a blade arranged to cut in a transverse direc 
tion across the laminate to form individual Wrap ties. 

[0018] According to yet another aspect of the invention a 
method is provided for releasably securing a container in a 
closed state. The method includes providing a Wrap tie 
according to this invention; permanently adhering the Wrap 
tie to a surface of the container; Wrapping one end of the 
loop component about the container; and engaging the 
fastener elements of the hook component With the loops of 
the loop component to retain the container in a closed state. 

[0019] Among the advantages of the invention may be one 
or more of the folloWing. The Wrap-tie of this invention does 
not have any sharp or metal parts, Which may cut the bag 
When they become exposed, pose injury risk for the con 
sumer or oxidiZe and thus contaminate the bag and its 
contents. There is no preferred direction or need to tWist the 
Wrap tie, thus making it easy to open and close the bag 
opening. Further the Wrap tie of this invention can be 
pre-attached to a bag automatically or can be dispensed from 
a Wrap tie dispenser for manual attachment to a bag. The 
very loW thickness and stiffness of both the non-Woven loop 
material and the hook material, along With its loW cost and 
good closure performance, make the Wrap tie a particularly 
useful component of many products. 

[0020] Other features and advantages of the invention Will 
be apparent from the folloWing description of embodiments, 
and from the claims. 

BRIEF DESCRIPTION OF THE DRAWING 

[0021] FIG. 1 is a perspective vieW of a Wrap tie having 
an elongated loop component overlapping an end of a short 
hook component and adapted for permanent union With a 
bag or similar article. 

[0022] FIG. 1A is a perspective vieW of a bag having the 
Wrap tie of FIG. 1 attached to its surface. 

[0023] FIG. 1B is a side vieW of a Wrap-tie having loops 
on both sides of an elongated loop component. 
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[0024] FIG. 1C is a side vieW similar to FIG. 1B, of a 
Wrap-tie having an elongated loop component, an end por 
tion of Which overlaps the entire back surface of a hook 
component. 

[0025] FIG. 1D is a side vieW of a Wrap-tie in Which a 
hook component is attached in the middle of an elongated 
loop component. 

[0026] FIG. 1E is a side vieW of a Wrap-tie in Which an 
elongated stretched hook component overlaps an end of a 
short loop component. 

[0027] FIG. 1F is a side vieW of a Wrap-tie in Which the 
hook strip is attached face-to-face to the loop strip. 

[0028] FIG. 2A is a photograph of a preferred non-Woven 
loop material for use as a loop component, enlarged 50x. 

[0029] FIG. 2B is a schematic vieW of the face of the 
non-Woven loop material shoWn in FIG. 2A. 

[0030] FIG. 2C is a sketch of the non-Woven loop material 
illustrating clusters of loop ?bers extending from a ?brous 
mat. 

[0031] FIG. 3 is a side vieW of a tWisted Wrap tie 
according to the invention. 

[0032] FIGS. 4A and 4B are perspective magni?ed vieWs 
of portions of a hook fastener and a stretched hook fastener, 
respectively. 
[0033] FIG. 5 illustrates an apparatus for forming and 
uniting components of a Wrap tie. 

[0034] FIG. 6A is a perspective vieW of a portion of the 
apparatus of FIG. 5 for forming the preform product of FIG. 
7, While FIG. 6B is a vieW taken in plane 6B-6B of FIG. 6A. 

[0035] FIG. 7 illustrates a Web comprised of attached loop 
and hook bands formed With the apparatus of FIGS. 5, 6A 
and 6B. 

[0036] FIG. 8 is a perspective vieW of four hook and loop 
segments formed by slitting the Web shoWn in FIG. 7. 

[0037] FIG. 9 is a top vieW of a hook and loop segment 
that has been perforated cut. 

[0038] FIG. 10 is an enlarged side vieW of the hook and 
loop segment, taken along line 10-10 in FIG. 9. 

[0039] FIG. 11 is a cross sectional vieW of the interface 
betWeen the hook and loop segments, taken along line 11-11 
in FIG. 10. 

[0040] FIG. 12 is an enlarged side vieW of area 12 in FIG. 
10. 

[0041] FIG. 13 illustrates reciprocating ultrasonic Weld 
ing of bands of hook and loop material to form a Wrap tie 
preform. 
[0042] FIG. 13A illustrates rotary ultrasonic Welding of 
bands of hook and loop material to form a Wrap tie preform. 

[0043] FIG. 14 illustrates thermal fusing of bands of hook 
material and loop material to form a Wrap tie preform. 

[0044] FIG. 15 is a schematic illustration of an apparatus 
that dispenses Wrap ties from a carrier sheet. 

[0045] FIG. 15A is a schematic illustration of area A in 
FIG. 15. 
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[0046] FIG. 15B is a schematic illustration of an auto 
matic label dispensing apparatus. 

[0047] FIG. 16A is a side vieW of stacked Wrap ties. 

[0048] FIG. 16B is a schematic illustration of a box 
dispenser for the stacked Wrap ties of FIG. 16A. 

[0049] FIG. 17 is a schematic illustration of an application 
of a Wrap tie as a support of a pipe against a Wall. 

DESCRIPTION OF EMBODIMENTS 

[0050] Referring to FIG. 1, a Wrap tie 100 features an 
elongated strip of non-Woven loop material 110, attached to 
a short strip of hook material 120. 

[0051] The strip of non-Woven loop material has a ?rst 
surface 114 With hook-engageable loops 112 and a second 
relatively smooth surface 116. The strip of hook material 
120 has a ?rst surface 122 With integrally molded fastener 
elements 126 and a second smooth surface 124. The fastener 
elements may be hook- or mushroom shaped. The hook 
shaped fastener elements extend toWard the loop material. 
The smooth surfaces of the hook and loop strips overlap 
distance d and are attached at joint 128 so that the loops and 
hooks extend in opposite directions of the Wrap tie. A 
pressure sensitive adhesive layer 130 covers the remainder 
of the smooth surface 124 of the hook strip 120. For a 
face-to-face attachment of the hook and loop strips (FIG. 
1F), i.e., attaching the surface of the loop strip having the 
loops to the surface of the hook strip having the hooks, the 
base portion of the hook strip 120 has an integral extension 
129 Without hooks for overlapping the loops of the loop strip 
110. The pressure sensitive adhesive layer 130 is covered 
With a release liner 132, such as silicon coated paper. The 
release liner 132 overlaps longitudinally the loop component 
such that a portion of the release liner is exposed for 
grasping. In one example, the tie is 0.5 inch Wide, dimension 
W, the loop strip is 3 inch long, dimension 1, the hook strip 
is 0.75 inch long, dimension 1, and the overlap area 128 is 
0.4 inch long, dimension d, all components having the same 
Width W. The thickness of the loop material may vary 
betWeen about 0.150 inch and 0.0100 inch, and the thickness 
of the hook material may vary betWeen about 0.100 inch and 
0.010 inch. 

[0052] Referring to FIG. 1A, the Wrap tie of FIG. 1 is 
attached to an open end of a bag by the adhesive layer. The 
elongated non-Woven loop strip is Wrapped around the bag 
opening and the free end of the loop strip is secured to the 
hook strip by engaging the loops With the hooks. The Wrap 
tie may be prefastened and integrated With the bag, e.g., 
during manufacture of the bag, or it may be applied to the 
bag at the time of its use, by removing the release layer and 
pressing the adhesive component against the material of the 
bag. The bag may be made of synthetic resin or paper. In 
some instances the Wrap tie may have, instead of the 
pressure sensitive adhesive layer, a synthetic resin layer 
Which can be thermally fused to the bag surface. 

[0053] In such applications in Which the products are 
considered disposable after single use, the loop material 
only need Withstand a relatively small number of hooking 
cycles (e.g., 3 to 5) over the product’s useful life. We refer 
to these as “loW cycle” applications. Loop products in this 
category may be fabricated to advantage With needled fabric 
that has needle-formed loops on one or both sides. In certain 
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cases, the material is in a permanently stretched and stabi 
liZed state, having been stretched to increase its area in 
excess of 100%, as much as 150% or more from its 
as-needled condition. A preferred needled and stretched 
material is formed of staple polyester yarns of betWeen 
about 18 and 4 denier, preferably 6 denier. 

[0054] Other applications, such as strapping or bundling, 
may require the hook-engageable loops to Withstand a 
higher number of cycles and higher stress. These relatively 
“high cycle”, high strength applications generally are pref 
erably achieved by using Woven or knitted material or by 
forming loops With higher denier (or higher tenacity) ?bers 
than those suitable for loWer performance conditions. Loop 
products in this category may be prepared by stretching an 
appropriate needled loop fabric in the range of 50 percent to 
100 percent stretch, for example, folloWed by stabiliZation. 

[0055] For certain applications, specially treated loop 
material may be used in a Wrap tie. For example, on a bag 
that holds an electronic device and needs to dissipate static 
electricity, non-Woven loop impregnated With carbon or 
stainless steel may be used. Carbon or stainless steel ?bers 
may also be blended With staple ?ber to form a static 
electricity dissipative non-Woven loop material. A tWo-sided 
non-Woven loop material may be used on a Wrap tie that, no 
matter if tWisted, can be fastened to the hook. 

[0056] Additional con?gurations of a Wrap tie include 
among others the folloWing: the loop strip 110 has loops on 
both surfaces 114 and 116 (FIG. 1B), the loop strip 110 
overlaps and attaches to the entire smooth surface 124 of the 
hook strip 120, With the adhesive layer 130 being intimately 
bonded to the loop side 114 of the strip (FIG. 1C), the hook 
strip 120 attaches to the middle of the loop strip 110 (FIG. 
1D), and an elongated hook strip 120, Which may be of 
formed and stretched material, is attached to 4 short loop 
strip 110 (FIG. 1E). 

[0057] In preferred embodiments, the non-Woven loop 
material 110 (FIG. 1) is very thin, but still self-supporting, 
and has relatively free ?bers forming loops extending from 
one side or both sides of a continuous, tangled mat of ?bers. 
In preferred embodiments the non-Woven loop material 110 
comprises a needled fabric of staple ?bers Which has been 
stretched longitudinally and transversely, to form a fabric of 
the form depicted in FIGS. 2A and 2B. 

[0058] In such a fabric the individual ?bers of the mat 
folloW no de?nite pattern as in a Woven product, but extend 
in various directions Within the plane of the fabric mat. The 
loops that extend from the loop product are of the same 
?bers that comprise the mat but extend beyond the general 
mass of the mat, out of the plane of the mat, generally from 
associated knots 180, in the form of Well anchored loop trees 
250 (FIG. 2C). 

[0059] As shoWn photographically in FIG. 2A, and in the 
diagram of FIG. 2B, in relatively loW density ?ber regions 
of a preferred mat a substantial number of the ?bers of the 
mat of loop material 110 are taut (i.e., not slack, regionally 
straight), and extend betWeen knots 180 of the loop material 
fabric. The taut ?bers 182 have been straightened by tension 
applied in at least one direction in the plane of the fabric mat 
170, While the knots have been produced by slippage and 
agglomeration caused during the application of stretching 
forces to the needled non-Woven fabric. 
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[0060] The knot density of the sample shown in the 
photograph Was determined to be approximately 180 knots 
per square inch by counting the number of visible knots 
Within a given square area. The knots themselves are fairly 
tight, made up of several mono?lament ?bers, and are 
interconnected by the taut ?bers seen running betWeen them. 
BetWeen knots, the thin ?ber mat is not very dense and is 
sheer enough to permit images to be readily seen through it. 
For loW cost applications, the fabric preferably Weighs less 
than about 2 ounces per square yard (68 grams per square 
meter). 
[0061] In this particular embodiment, the ?bers of the mat 
are held in their taut, straightened condition by a Water 
based, acrylic binder (not visible in the photograph) applied 
to the side of the mat opposite the loops to bind the mat 
?bers in their straight condition to stabiliZe the areal dimen 
sions of the fabric, and to secure the loops at their associated 
knots. The binder generally ranges betWeen 20 and 40% of 
the total Weight of the fabric and in the presently preferred 
embodiments accounts for about one third of the total Weight 
of the loop component. The resulting fabric is dimensionally 
stable and strong enough to be suitable for further process 
ing by standard fabric-handling techniques. While the fabric 
has a slight stiffness, like a starched felt, the stiffness can be 
mitigated Where desired by softeners or mechanical Work 
mg. 

[0062] As seen in FIG. 2C, loops 112 extend from free 
standing clusters of loop ?bers extending from the ?brous 
mat 170. The clusters 250 Which have several mono-?lament 
loops 112 extending from a common elongated, substan 
tially vertical trunk 252 We call “loop trees”. Each loop tree 
250 extends from a corresponding knot 180 in Which the 
loops of the cluster are anchored. Interstices betWeen indi 
vidual ?laments in the trunk portion 252 of each tree or at 
the base of each bush, and in each knot 180 provide paths for 
the Wicking of liquid binder, under the in?uence of surface 
tension of the liquid binder, to provide additional localiZed 
stiffness and strength. Importantly, the density of clusters in 
the plan vieW is very loW, leaving suf?cient room betWeen 
the “branches” of neighboring trees to accommodate hooks 
and de?ected loop material during engagement. 

[0063] A more complete description of suitable non-Wo 
ven loop materials may be found in US. patent application 
08/922,292, and a related PCT patent application entitled 
“Loop material, its manufacture and its use in products”, 
?led on Sep. 3, 1998, as a continuation in part of the 
foregoing application, the entire disclosures of Which are 
hereby incorporated by reference. 

[0064] Referring to FIG. 3, the ?exibility of the non 
Woven material 110 alloWs it to be tWisted several times and 
fastened on the hook fastener strip 120. Even if there are 
loops on only one face of the strip, hook engageable loops 
occur at all quadrants of the tWist, to ensure engagement 
With the hook component. Further the loops around the slit 
edges of the loop strip are oriented in line With the ?brous 
mat 170, making the edges hook engageable. 

[0065] Ahook strip 120 compatible With the loop material 
is used. For a non-Woven loop material made from staple 
polyester ?bers having a denier of 6, a hook may be of the 
CFM-29 designation, available from Velcro USA Inc. of 
Manchester, NH, U.S.A.. The CFM-29 hook strip has 
hooks of only 0.015 inch (0.38 mm) height. Especially When 
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the hook component is the elongated component as depicted 
in FIG. 1E, the hook strip may be a stretched hook product. 
Referring to FIGS. 4A and 4B, When a hook product is 
subjected to lateral stretching, the material of the base Web 
150 decreases in thickness, from the original thickness tO of 
FIG. 4A to the reduced thickness t1 of FIG. 4B. The areal 
density of the fastener elements is accordingly reduced. For 
example, With hook form elements of a type having a 
conventional height of about 0.035 inch and a spacing 10 of 
about 0.050 inch along the roWs, starting With a spacing WO 
of the roWs of about 0.025 inch and ending With a spacing 
W1 of FIG. 4B of about 0.100 inch, the areal density changes 
by a factor of 4, from about 800 fastener elements 11 per 
square inch to about 200 fastener elements per square inch. 
Starting With higher hook densities, higher ?nal densities 
can be achieved to match the hooking needs of particular 
applications, While still of loW cost. 

[0066] The product of FIG. 1 may be economically 
formed by the process and apparatus illustrated in FIG. 5. 
Extruder barrel 308 melts and forces the molten plastic 310 
through a slot-form die 312. The extruded plastic enters the 
nip 314 betWeen base roll 316 and mold roll 318 containing 
mold cavities shaped to form the hooks of a strip-form hook 
fastener component of the Well knoWn hook and loop type. 
The strip fastener material formed in nip 314 travels about 
the periphery of mold roll 318 to stripping roll 320, Which 
assists in pulling the ?nished product 300 from the mold roll, 
and from there to a Windup device, not shoWn. 

[0067] For more detail about the general operation of the 
apparatus of FIG. 5, the reader is referred to US. Pat. No. 
5,260,015 to Kennedy, et al., Which discloses laminates 
made With loop materials. 

[0068] There are many possible methods of feeding the 
non-Woven sheet material to the forming section of the hook 
forming device. In one example, shoWn in FIGS. 6A and 
6B, several transversely spaced apart bands of non-Woven 
material 350 are introduced about the periphery of the base 
roll 316 and enter nip 314 at the same time molten plastic 
310 enters the nip at regions betWeen the bands of loop 
material. The slot-form die has alternating plugs and open 
die spaces, the spaces arranged to provide molten resin that 
?lls the spaces 352 betWeen the bands of the non-Woven 
loop material and produce limited overlap of the resin and 
the bands of non-Woven (FIG. 6B), for forming joints 128. 
The edge margins of the bands of non-Woven material bond 
intimately With the edge margins of the molten resin With 
Which bands of hook fasteners 354 are integrally formed. 
The bond is formed by encapsulating ?bers of the loop 
material With the molten resin of the hook material. Thereby 
a composite structure of joined alternating bands of loop 
component and hook component are formed. 

[0069] In one example, a Web includes (FIG. 7), starting 
from the left, a 3 inch Wide strip of non-Woven loop, an inch 
and a half Wide strip of hook material, a 6 inch Wide strip of 
non-Woven loop, an inch and a half Wide strip of hook 
material and a 3 inch Wide strip of non-Woven loop. The 
alternating strips of non-Woven and hook material overlap 
partially, being bonded at joints 128. The overlap areas are 
for instance 0.4 inch Wide. After formation, the Web passes 
through a slitter Where it is longitudinally slit at the mid 
points A and C of the hook segments, and at the midpoint B 
of the 6 inch loop segment. This results in four continuous 














