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The preseﬁt invention relates generally to a hook-and-
loop fastener used for garments, pouches, baggages, covers,
sheets etc., and more particularly to a hook-and-loop fastener
having hook elements and loop elements mounted in mixed a
state on its single base web. Since having both hook elements
and loop elements mixed thereon, the hook-and-loop fastener' |
may be used in one piece; it has itg one part engaged with the
other part by folding it.'zthereon. Alternatively, for the same
reason, the hook-and-loop fastener may be cut an;l-' used in

two pieces; the matching pieces of hook and loop fastener may

A first type of hook-and-loop fastener of the nature
describ:'*,d above is disclosed in Japanese Patent Publication No.
The conventional hook-and-loop fastener
comprises a ba;v,e web and a multiplicity of hook elements and
loop elements mounted on the base web. Rows of hook
clements and rows of loop elements may be arranged

Alternatively, hook elements and loop

elements are arranged in -a mixed state in various ways.

A second type of hook-and-loop fastener is disclosed in
Japanese Utility Model Laid-open Publication No. 4-6908. This
conventional hook-and-loop fastener also comprises a base

web and a multiplicity of hook elements and a multiplicity of

H 5 )
10
be engaged with each other.
'15 38-22830.
: alternately on the web.
20
l
i
25

of loop elements mounted on the base web. Each loop is about
1.5mm to 4mm .high and is higher than each hook by about

0.Imm to 2mm. The distribution ratio of the loop elements
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havi;ng hook el ements and | oop el enents nmounted in mxed a state on its
si.Ngl e base web. Since having both hook .el enents and | oop el enents m xed

t hereon, the hook-and-|oop fastener may beZused in one piece; it has its
one part engaged with the other part by folding it thereon. Alternatively,
for ithe sane reason, the hook-and-1oop fastener may be cut and used in two

pi edes: the mat chi ngupivess fle BORK GFInk ORBolk AlbARGEs Y BFe 20ERYCT it

each other. A first ype o] ook- and oop ener o0 ure descri bed

above is disclosed digmifRaAges Ar6m aBoht | 4I§‘tﬂoo'&b%t 60 percent . And,

each hook element is made of a thermoplastic monofilament of
about 330 denier.
-_ 5 A third type of hook-and-loop fastener is often seen on
; the market. In this conventional hook-and-loop fastener, two
" rows of hook elements regularly alternate with two rows of
loop elements. And," éach hook element is made of a

thermoplastic monofilament of 360 denier.

10 - However, these conventional hook-and-loop 'i."asteners

P | have drawbacks.

: In the first type of conventidnai 'hook-and-loop fastener,
two matching pleces of the hook-and-loop fastener in contact with
each other face-to-face are very likely to have almost the

15 same patterns -of hook and loop element with each other. In
other words, almost all hook elements of ane piece -would touch

hook elements of the other piece, while almost all loop

elements of one piece touch loop elements of the other
piece. Due t0 fewer engagements of hook elements and
) 20 loop elements, the intermeshing force of the hook-and-loop

fastener is very weak.

—————

! In the second type of conventional hook-and-loop

fastener, hook eclements and loOp elements are distributed in

a ratio of approximately 1 to 1 on a base web. Since fewer loop
25 elements engage with hook elements, intermeshing
force of the hook-and-loop fastener is very weak, so that the

two matching pieces of hook-and-loop fastener are very liable

—_—
- —
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38-22830. The conventional hook-and-1oop fastener conprises a base web and
a-multiplicity of hook elenents and | gop el enents nounted on the base web.
Rows of hook el enents and.rows of |o0p €l enents nmay be arranged alternately
on the web. Alternatively, hook elenments and | oop el ements are arranged in
a m'xed state in various ways. A second type of hook-and-1oop fastener is
di scl osed in Japaftachmint ifrymMedeh bttiet: opBesiBes) thetinternieshidg 6968. This

conventi onal hook-and-1oop fastener also conprises a base web and a

mul tii plicity oforiceskof| theehonkaanddoop| fagtener tvarieé considerably

depending on where the matching pieces of the hook-and-loop
fastener are joined. The same thing can be said with the third

5 : type of conventional hook-and-loop fastener.

; With the foregoing difficulties in view, it is therefore an
object of the present invention to provide a hook-and-loop
fastener wherein two parts or two matching pieces of hook-
and-loop fastener are not of the same pattern so that the

iO - intermeshing forces of the parts or matching piecgs‘yof hook-

and-loop fastener is very strong.

According to the present inventién', there is provided a
hook-and-loop fastener comprising a base web, a multiplicity
of hook” elements and loop elements mounted on the base web
!5 ' in rows and vertical lines; in each row, each hook clement
I adjoining a loop element on each side thereof; the distribution

ratio of the hook elements to the total of the hook elements
and loop elements being approximately 33 percent; each loop
element being 1mm higher than each hqok element; and each

I ' .hook element being made of thermoplastic monofilament of

‘ \ 400 through 700 denier.

| Many other advantages and features of the present

invention will become manifest to those versed in the art
upon making reference to the detailed description and the

‘;5 ‘accompanying sheeté of drawings in which preferred
structural embodiments incorporating the ﬁrinciples of the

present invention are shown by way of illustrative example.

This Sheet Has Been Rer

, - LT




of loop elenments nmounted on the base web. Each |oop is about 1.5mmto 4mm"
hi:gh-"and is hi gher than each hook by ab%ut 0.1lmmto 2mm The distribution
ratio of the |oop el ements REPLACEMENT SHEET 20 FEB 1997 -2- relative to
the total of the hook el ements and the | oop

FIG. 1 is a diagrammatical cross-sectional view of a hook-
and-loop fastener according to the present invention.
FIG. 2 is a diagrammatical plan view of the hook-and-
loop fastener of FIG. 1.
‘5. FIG. 3 is a similar view to FIG. 2, but showing another
embodiment of the present invention.
FIG. 4 is also a similar view to FIG. 2, but showing still
another embodiment of the present invention.
FIG. 5 is a view similar to FIG. 1, but showing yet another
10 embodiment of the present invention. -
FIG. 6 is a view similar to FIG. 1, but showing still another
b embodiment of the present invention.
Referring now to FIGS. 1, 5 and 6, a hook-and-loop
 fastener according to the present invention comprises a woven
l 15 or knitted base web 1, a multiplicity of loop elements 2 and a
multiplicity of hook elements 3 mounted in rows and columns
lines on the base web 1. The distribution ratio of the hook
clements 3 relative to the total of the hook elements 3 and the
loop elements 2 is approximately 33 percent. In each row,
20 ~ each hook element adjoins a loop element on each side
i thereof. In each row, hook elements 3 and loop elements 2
; may be arranged without any regular sequence. In other
words, variant numbers of the loop elements 2 may be
irregularly interposed between the hook elements 3. To be
25 specific, as shown in FIG. 1, three, two and one loop elements
2 are interposed between the hook elements 3 in the inter-

hook regions A, B and C, respectively.
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el ements ranges from about 40 to about 60 percent. And, each hook el enent -
i s'made of a thernoplastic nonofilanent gof about 330 denier. A third type
of hook-and-|oop fastener is often seen on the market. In this conventional
hook- and-1 oop fastener, -two rows of hook elenments regularly alternate with
two rows of |oop elenents. And, each hook elenment is made of a

t her mopl asti ¢ nonof i Asrshewnfin3BIGd&nitwa leppeslementsh@smayobeent i onal

hook-and-10op fai?ltteergce);esd hggt%ve%rnavc\gaegsédjacent hook elements 3. In other
words, two loop elements 2 may alternate with one hook
element 3. _
_ 5. Furthermore, the distance between adjacent loop
elements 2, 2 and the distance between adjacent hook element
3 and loop element 2 may be non-uniform, or vary from one
place to another. As shown in FIG. 6, the distance between
each adjacent loop elements 2 in regions D and E is much less
10 - than that in other regions; and the distance betwéen the hook
| element 3 and the adjacent loop element 2 in region F is less
: ihan that in other regions. ;
The row arrangem-ent of hook elements 3 and loop elements 2
shown”in FIG. 1 may be repeated in every following
15 row like a, a, a, a, a. . . , as shown in FIG. 2, which means that
either hook eclements 3 or loop elements 2 are ‘arranged
. in each vertical line. Altematively, as shown in FIG.
3, the arrangement may be staggered every other row, like a,
b,a, b,a b,.... Furthermore, as shown in FIG. 4, the
.20 arrangement may be staggered every third row, like a, a, a;
| g b,b,b;a,a a;b,b,b;...

} Each loop element 2 is made of a multifilament of
thermoplastic such as polyamide, polyester, polypropylene or
the like. The loop elements 2 are formed by napping the -

25 fabric made of the -materials mentioned above. Each hook

clement 3 is made of a monofilament of thermoplastic

! _This Sheet Has Been Re{ilaced




In the-first type of conventional hook-and-|oop fastener, two matching

pi eces of the hook-and-|oop fasterner :ﬁ: contact with each ot her
face-to-face are very likely to have arnst the sane patterns of hook and
| oop el ement with each other. In other words, alnost all hook el enents of
one pi ece woul d touch hook el enments of the other piece, while alnost all

Fever _engagement L O e aramon o oe (ot of mshing
force of the hookachntiodpo@pernienst Z i 0. limS to/ 2/Syn Mights. than each hook element 3.
| As mentioned above, each hook element 3 adjoins a loop
element 2 on each side thereof and each loop element 2is 1
, 5 mm higher. than each hook element 3. These two features are
combined to thus ensure that, when the two matching pieces
of hook-and loop fastener ar;ep]aced in face-to-face contact with each
other, the hook elements 3 and the loop elements 2 of the .
matching pieces are firmly engaged with each other.
| 10 - With the construction set forth hereinabove, '.'fhe hook-
| and-loop fastener accordmg to the present invention enjoys
the following advantages
Since the hook-and-loop fastener has many more loop
elements per a given wnit area than any conventional hock-and-loop
15 fastener; the hook-and-loop fastener is still flexible, although
: it has its hook elements made of monofilaments of 400 to 700
denier, instead of the conventional ones of 3‘30 to 360 denier,
in order to enhance intermeshing forces of the matching
pieces.
.20 In the hook-and-loop fastener according to the present
i ~ invention hook elements and loop elements can intermesh
i with each other more firmly than in any conventional hook-

and-loop fastener. The hook-and-loop fastener is more

immune from being accidentally peeled from a companion

25 hook-and-loop fastener.
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I n the. second type of conventional hook-and-|oop fastener, hook elenents -
and | oop elenments are distributed in a gatio of 1 to 1 on a base
web. Since fewer |oop elenents engagée ~wth hook el enment s,

i ntermeshing force of the hook-and-loop fastener is very weak, so that the
two matchi ng pi eces of hook-and-loop fastener are very |iabl e REPLACEMENT
SHEET 20 FEB 1997 Since each loop element is higher than each hook

element, the hook-and-loop fastener enjoys increased
intermeshing forces.
The distance between adjacent loop elements and the-
5. distance between adjacent hook clement and loop element are
nonuniform. This helps to prevent a piece of hook-and-loop
fastener from having the same pattern as the matching piece,
thus leading to increased intermeshing forces of the matching -
pieces.
10 Obviously, various modifications and variati6;i-s of the
present invention are possible in the light of the above
.teaching. It is therefore to be under.;tbod that within the
scope of the appended claims the invention may be practiced

otherwise than as specifically described.
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-3- to-detachnent from each other. Besides, the interneshing forces of the{'
hook- and-1oop fastener varies considerabgy depending on where the matching

pi eces of the hook-and-1oop fastener are joined. The same thing can be said
with the third type of conventional hook-and-loop fastener. Wth the
foregoing difficulties in view, it is therefore an object of the present

i nvention to pro@GIIMShook-and-1oop fastener wherein two parts or tawo

mat chi ng pi eces of hook-

1. A hook-and-loop fastener comprisifig a base web (1), a
multiplicity of hook elements (3) and loop elements (2)
mounted on the base web (1) in rows and columns,

’5: characterized in that in each row, each hook element (3)
adjoins a loop element (2) on each side thereof; the
distribution ratio of the hook elements (3) to the total of the
hook elements (3) and loop elements (2) being approximately
33 percent; each loop element (2) being 0.1mn to 2.5m higher than each
10 hook element (3); and each hook element (3) beiig made of
thermoplastic monofilament of 400 to 700 denier.

2. A hook-and-loop fastener according to claim 1, in each
row, hook elements (3) and loop elements (2) being arranged
withodt any regular sequence.

15 3. A hook-and-loop fastener according to claim 1, either
hook elements (3) or loop elements (2) being arranged
in each vertical line, one line of hook elements (3)
alternating with two lines of loop elements (2).
4. A hook-and-loop fastener according to claim 1, the
20 distances between adjacent loop elements (2, 2) and the

distances between adjacent hook element (3) and loop

element (2) varying from one place to another.
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and-l oop fastener are not of the same pattern so that the interneshing
forces of the parts or nmatching pieces of hook- and-loop fastener is very
strong. According to the present invention, there is provided a

hook- and-| oop fastener conprising a base meb a multiplicity of hook

el ements and | oop el enents mounted on the base web in rows and vertical
lines; in each row, each hook el ement adjoining a |oop el enment on each side
thereof. the distribution ratio of the hook elenments to the total of the
hook el ements and | oop el enents bei ng appro%ﬁ&ately 33 percent; each | oop

FIG.S

ree—

_ This Sheet

Wi




el enent bei ng 1nm hi gher -t han each hook el enent; and each hook el enent
bei'ng made of thernoplastic nonofil anent of 400 through 700 denier. Mny

ot her advantages and features of the present invention wll becone nanifest
to those versed in the art upon making reference to the detail ed
description and the acconpanyi ng sheets of drawi ngs in which preferred
structural enbodi nents incorporating the principles of the present -

i nvention are shown by way of iIIustrative'%agﬁple. REPLACEMENT SHEET
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20 FEB' 1997 -4- FIG 1 is a diagrammatical cross-sectional view of a
hook- and-1oop fastener according to the present invention. FIG 2 is a
di agrammati cal plan view of the hook-and- |oop fastener of FIG 1. FIG 3
is asimlar viewto FIG 2, but show ng another

3|3

"FIG.5
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enbodi ment of the present invention. FIG 4 is also a simlar viewto FIG
2, but showi ng still another enbodi nrent of the Pt et
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multiplicity of hook elements 3 nmounted in rows and columms |ines on the
base web 1. The distribution ratio of the hook elenents 3 relative to the
total of. The hook elenents 3 and the | oop elements 2 is approxinmately 33
percefit. In each row, each hook el ement adjoins a |oop el enent on each side
thereof. In each row, hook elenents 3 and | oop el enents 2 nmay be arranged

w t hout any regul ar sequence. In other worZds, variant nunbers of the | oop
elements 2 may be irregularly interposed between the hook elenents 3. To be
specific, as shown in FIG 1, three, two and one | oop el enents

FIG.3
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2 are interposed between the hook elenents 3 in the inter- hook regions A
B and C, respectively. REPLACEMENT SHEET 20 FEB 1997 -5- As shown in

FIG 5, tywo l‘oop el ements 2 may be interposed between every adjacent hook
el emedits 3. | n other

FIG.5
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wor dsf—t o mEgLatternate with one hook el ement 3.
%I-{L‘iﬁ?l\?ﬁﬁ ; i: ;?\ggg dj acent | oop elenents 2, 2 and the
' I e

Fur t hier

“di st ‘,é‘fg Yo - XaE R88 nt 3 and | oop elenment 2 nay be

non- upi LAY VAR o A& picace to another. As shown in FIG 6, the
di st ahd& IRVieE) ‘&4 qdj%é’égﬁ 60 elements 2 in regions D and E is much
| ess > hé“‘tt i i PB8%r- f@ PP&¥L and t hejdi stance between the hook el ement

3 and] the adjacent |loop element 2 §n region F is less than that in other
r egi ohsDATE OF RECEIPT ... 217

HOOK—AND—LOOP FASTENER

The present invention relates generally to a hook-and-
loop fastener used for garments, pouches, baggages, covers,
sheets etc., and more particularly to a hook-and-loop fastener
having hook elements and loop elements mounted in mixed 2 -
state on its single base web. Since having both hook elements

| and loop elements mixed thereon, the hook-and-loop fastener'
may be used in one piece; it has its one part engaged with the
other part by folding it thereon. Alternatively, for the same
reason, the hook-and-loop fastener may be cut and used in
two pieces; the matching pieces of hook and loop fastener may
be engaged with each other. -

A first type of hook-and-loop fastener of the nature
describ:'sd above is disclosed in Japanese Patent Publication No.
38-22830. The conventional hook-and-loop fastener
comprises a base web and a multiplicity of hook elements and
loop elements mounted on the base web. Rows of hook
elements and rows of loop elements may be arranged
alternately on the web. Alternatively, hook elements and ldop
elements are arranged in a mixed state in various ways.

A second type of hook-and-loop fastener is disclosed in
Japanese Utility Model Laid-open Publication No. 4-6908. This
conventional hook-and-loop fastener also comprises a base
wei) and a multiplicity of hook elements and a multiplicity of
of loop clements mounted on the base web. Each loop is about
l.5mm to 4mm high and is higher than each hook by about

0.lmm to 2mm. The distribution ratio of the loop elements
REPLACEMENT SHEET

20 FEB %97




" The row arrangenment of hook el enents 3 and | oop elenents 2 shown in FIG 1

may be repeated in every followng rowlike a, a, a, a, a. . . , as
sshown in FIG 2, which neans that either hook el ements 3 or | oop el ements 2
are arranged in each vertical line. Aterpatively, as shown in FIG 3, the
arrangement may be staggered every other row, like a, b, a, b, a, b,

Furthernore, as shown in FI'G 4 t he arrangement may be staggered every”
t2h: ;dmrag\év o:‘ ! ;enﬁtqli‘wé‘ amgme Otptal of the %ooE ePements and Eac?ol pop el.ement
clements ranges from about 40 to about 60 percent . And,
each hook element is made of a thermoplastic monofilament of
about 330 denier.
A third type of hook-and-loop fastener is often seen on
the market. In this conventional hook-and-loop fastener, two
rows of hook elements regularly alternate with two rows of
loop elements. And,“ each hoqk element is made of a
thermoplastic monofilament of 360 denier.

However, these conventional hook-and-loop ‘i."asteners
have drawbacks.

In the first type of conventional ‘hook-and-loop fastener,
two matching pieces of the ho_ok-and—loop fastener in contact with
eacix other face-to-face are very likely to have almost the
same patterns of hook and loop element with each other. In
other words, almost all hook elements of ane piece -would touch
hook elements of the other piece, while almost all loop
elements of one piece touch loop elements of the other
piece. Due to fewer engagements of hooic elements and
loop elements, the intermeshing force of the hook-and-loop
fas;tener is very weak.

In the second type of convéntional hook-and-loop
fastener, hook clements and loop elements are distributed in
a ratio of approximtely 1 to 1 on a base web. Since fewer loop
elements engage with hook elements, intermeshing
force of the hook-and-loop fastener is very weak, so that the

two matching pieces of hook-and-loop fastener are very liable




t her nopl astic such as pol yam de, pol yester, polypropylene or the |ike. The
| oop elenents 2 are forned by napping the fabric nade of the materials
nenti oned above. Each hook elenent 3 is made of a nonofil anent of

t her nopl asti ¢ REPLACEMENT SHEET -6- materials such as nentioned above
and of 400 to 700 denier. -3-

to detachment from each other. Besides, the intermeshing

forces of the hook-and-loop fastener varies considerably

depending on where the matching pieces of the hook-and-loop

fastener are joined. The same thing can be said with the third
. type of conventional hook-and-loop fastener.

With the foregoing difficulties in view, it is therefore an
object of the present invention to provide a hook-and-loop
fastener wherein two parts or two matching pieces of hook-
and-loop fastener are not of the same pattern so that the
intermeshing forces of the parts or matching piecgs. ,&_ hoo_k-.
and-loop fastener is very strong. _

According to the present inventiQn', there is provided a
hook-and-loop fastener comprising a base web, a multiplicity
of hook“ clements and loop elements mounted on the base web
in rows and vertical lines; in each row, each  hook element
adjoining a loop eclement on each side thereof; the distribution
ratio of the hook elements to the total of the hook elements
and loop elements being approximately 33 percent; each loop
element being 1mm higher than each hook element; and each
-hook element being made of thermoplastic monofilament of
400 through 700 denier.

Many other advantages and features of the present
‘invention will become manifest to those versed in the art
upon making reference to the detailed description and the
‘accompanying sheets of drawings in wﬁich preferred |
structural embodiments .incorporating the principles of the

present invention are shown by way of illustrative example.

| REPLACEMENT Srzer

20 FEB 1997




Each | oop element 2 is O lmmto 2.5nmm higher than each hook element 3. As
nmenti oned above, each hook elenent 3 adjoins a |oop elenent 2 on each side
t hereof and each | oop elenment 2 is 1 nm higher than each hook el enent 3.
These two features are conbined to thus ensure that, when the two matching
pi eces of - hook-and | oop fastener are plgaced in face-to-face contact with
each other, the hook elenents 3 and the | oop elenents 2 of the matching
pieces are firmy engaged with each other. Wth the construction set forth
her ei nabove, the hook- and-1oop fastener according to the.present invention
enj oys FIG. 1 is a diagrammatical cross-sectional view of a hook-
and-loop fastener according to the present invention.
FIG. 2 is a diagrammatical plan view of the hook-and-
loop fastener of FIG. 1.
FIG. 3 is a similar view to FIG. 2, but showing another
embodiment of the present invention.
FIG. 4 is also a similar view to FIG. 2, but showing still
another embodiment - of the present invention.
FIG. 5 is a view similar to FIG. 1, but showing yet another
embodiment of the 'present invention. =
FIG. 6 is a view similar to FIG. 1, but showing still another
embodiment of the present invention.
Referring now to FIGS. 1, 5 and 6, a hook-and-loop
fasteneér according to the present invention comprises a woven
or knitted base web 1, a multiplicity of loop elements 2 and a
multiplicity of hook elements 3 mounted in rows and columns
lines on the base web 1. The distribution ratio of the hook
elements 3 relative to the total of the hook elements 3 and the
loop elements 2 is approximately 33 percent. In each row,
each hook element adjoins a loop element on each side
thereof. In each row, hook elements 3 and loop elements 2
may be arranged without any regular sequence. In other
words, variant numbers of the loop elements 2 may be
irregularly interposed between the hook elements 3. To be
specific, as shown in FIG. 1, three, two and one loop elements
2 are interposed between the hook elements 3 in the inter-

hook regions A, B and C, respectively.
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the follow ng advantages. Since the hook-and-1oop fastener has nmany nore
|l.oop el enents -per a given unit area than any conventional hook-and-I oop
fast ener; the hook-and-l1oop fastener is still flexible, although it has its
hook el ements nade of nonofil anents of 400 to 700 denier, instead of the
conventional ones of 330 to 360 denier, in order to enhance interneshing
forces of the matching pieces. In the hook-and-loop fastener according to

t he present invention hook elenentS'éhd_Ioop el ements can internesh

As shown in FIG. 5, two loop elements 2 may be
interposed between every adjacent hook elements 3. In other -
words, two loop elements 2 may alternate with one hook
element 3. |

-Furthermore, the distance between adjacent loop
elements 2, 2 and the distance between adjacent hook element
3 and loop element 2 may be non-uniform, or vary from one
place to another. As shown in FIG. 6, the distance between
each adjacent loop elements 2 in regions D and E is much less
than that in other regions; and the distance between the hook
element 3 and the adjacent loop element 2 in region F is less

- than that in other regions.

‘The row- arrangem.ent of hook elements 3 and loop elements 2
shown’in FIG. 1 may be repeated in every following
row like a, a, a, a, a. . . , as shown in FIG. 2, which means that
either hook elements 3 or loop clements 2 are arranged

. in each veftical line. Alternatively, as shown in FIG.
3, the arrangement may be staggered every other row, like a,
b, a, b,a b,.... Furthermore, as shown in FIG. 4, the
arrangement may be staggered every third row, like a, a, a;
b,b,b; a,a,a;b,b,b; ...
| Each loop element 2 is made of a multifilament of
thermoplastic such as polyamide, polyester, polypropylene or
the like. The loop elements 2 are formed by napping the
fabric made of the materials mentioned above. Each hook

element 3 is made of a monofilament of therm ic
REPLACEMENT SHEET

20 FEB 1997




wi th each other nore firmly than in any conventional hook- and-I| oop
fastener. The hook-and-| oop fastener is nore i mune from bei ng accidentally

peel ed from a conpani on hook-and-1oop fastener. REPLACEMENT SHEET 20 FEB
1997 -7- .

-6 -

materials such as mentioned above and of 400 to 700 denier.
Each loop element 2 is O.tm to 2.5m mga-.um each hock element 3. |
| As m’énti'oned above, each hook element 3 adjoins a loop
element 2 on each side thereof and each loop element 2 is 1
mm higher than each hook element 3. These two features are
combined to thus ensure that, when the two matching pieces
of hook-and loop fastener are placed in face-to-face contact with each
other, the hook elements 3 and the loop elements 2 of the
matching pieces are firmly engaged with each other.
 With the construction set forth hereinabove, the hook-
and-loop fastener according to the present invention enjoys
the following advantages. .

Since the hook-and-loop fastener has many more loop
elemen::s per a given wit area than any conventional hodk-and-loop
fastener; the hook-and-loop fastener is still flexible, although
it has its hook elements made of monofilaments of 400 to 700
denier, instead of the conventional ones of 330 to 360 denier,
in order to enhance intermeshing forces of the matching
pieces. | |

In the hook-and-loop fastener according to the present
invention hook elements and loop elements can intermesh
with each other more firmly than in any conventional hook-
and-loop fastener. The hook-and-loop fastener is more

immune from being accidentally peeled from a companion

hook-and-loop fastener.
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Since each | oop elenent is higher than each hook el enent, the hook-and-I| oop
fastener enjoys increased interneshing forces. The di stance between

Tadj acent | oop el enents and-the di stance between adjacent hook el enent and

| oop el ement are nonuniform This helps to prevent a piece of hook-and-| oop
fastener from having the sane pattern-ag 4+he matching piece, thus |eading

to increased internmeshing forces of the matching pieces. Cbviously, various
nodi fications and variations of the :

Since each loop element is higher than each hook
element, the hook-and-loop fastener enjoys increased
intermeshing forces.

The - distance between adjacent loop elements and the-
distance between adjacent hook element and loop element are
nonuniform. This helps to prevent a piece of hook-and-loop
fastener from having the same pattern as the matching piec-e,
thus leading to increased intermeshing forces of the matching'.
pieces.

Obviously, various modifications and variations of the
present invention are possible in the light of the above
teaching. It is therefore to be under;téod that within the
scope of the appended claims the invention may be practiced

otherwise than as specifically described.
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present invention are possible in the light of the above teaching. It is

therefore to be understood that within the scope of the appended.clains the
i'nvention may be practiced otherwise than as specifically described. =~ - 8
- * C L M S * CLAI M -

-8 IRWVA
* C L M S *

CLAIMS:
" 1. A hook-and-loop fastener comprising a base web (1), a
mulfiplicity_ of | hook elements (3) and loop elements (2)

- mounted on the base web (1) in rows and columns,
characterized in that 1{1 each row, each hook element (_3)
adjoins a loop element (2) on each side thereof; the
distribution ratio ‘of the hook elements (3) to the total of the
hook elements (3) and loop elements (2) being approximately’
33 percent; each loop element (2) being O.1mn to 2.5mn higher than each
hook element (3); and each hook element (3) beiiig made of
thermoplastic monofilament of 400 to 700 denier.

2. A hook-and-loop fastener accofding to claim 1, in each
row, hook elements (3) and ldop elements (2) being arranged
without any regular sequence.

3. A hook-and-loop fastener according to claim 1, either
hook elements (3) or loop elements (2) being arranged

in each veﬁcd line, one line of hook elements (3)
alternating with two lines of loop elements (2).

4. A hook-and-loop fastener according to claim 1, the
distances between adjacent loop elements (2, 2) and the
distances between adjacent hook element (3) and loop

element (2) varying from one place to another.
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1. A hook-and-|oop fastener conprising a base web (1), a nultiplicity of
hook el ements (3) and | oop el ements:2) «rounted on the base web (1) in rows
and colums, characterized in that in each row, each hook el enent (3)
adjoins a |loop element (2) on each side thereof; the distribution ratio of
the hook elenments (3) to the total .of the hook elenents (3) and | oop

el enments (2) being approximately 33 percent; each |oop elenment (2) being
0.1nmm to 2.5nm hi gher each hook el enent (3); and each hook el enment (3)

bei ng made of thernoplastic nonofil anent™ 6f~ 400 to 700 deni er.
ABSTRACT
HOOK-AND-LOOP FASENER

A hook-and-loop fastener comprising a_base web (1), a
multiplicity of hook elements (3) and loop elements (2)
mounted on the base web (1) in rows and columns. In
each row, each hook element (3) adjoining a loop element 2)
on each side thereof. The distribution ratio of the hook
elements (3) to the total of the hook elements (3) and loop
elements (2) is approximately 33 percent. Each loop element
(2) is 1lmm higher than each hook element (3). .Ealch hook
clement (3) is made of thermoplastic monofilament of 400
to 700 denier. '.

| (FIG. 1)
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2. A hook-and-1oop fastener according to claim1, in each row, hook
elements (3) and | oop el enents (2),;being-arranged wi thout any regul ar
Sequence. 3. A hook-and-1oop fastener according to claim1, either hook

el enments (3) or loop elenents (2) being arranged in each vertical line, one
| ine of hook elenents (3) alternating with two lines of |oop elenents (2).
4. A hook-and-loop fastener according to claim 1, the distances between

adj acent |l oop elements (2, 2) and the distarlces between adjacent hook

el enent (3) and | oop

FIG.I
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