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METHOD AND APPARATUS FOR MANUFACTURING A MBTERIRL Cféolfb‘('id’
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-BACKED ENGAGING MEMBER FOR SURFACE FASTENER

BACKGROUND OF THE INVENTION . ¢
1. Field of the Invention:

The present invention relates to a method and
apparatus for manufacturing a continuous length of
molded surface fastener from a continuously ejeéfed
board-shaped base layer of thermoplastic resin on the
front surface of which a plurality of coupling ele-
ments are formed and to the back surface of which a
backing material is attached, and more particularly to
a method and apparaﬁus for manufacturing a molded sur-
face fastener where the backiné material is attached
in a firm and efficient manner so as to give this in-
vgﬁtion a wide variety of applications.

2. Description of the Related Art:

Surface fasteneré which have coupling elements

b on both the front and the back of théir base layers

are disclosed in, for example, Japanese Patent Publi-

cation No. Sho 42-87459 and Japanese Utility Model

Laid-Open Publication No. Sho 55-122612. In the double-
sided surface fastener disclosed in Japanese Patent
Publication No. Sho 42-87459, multifilament loops are
woven into one side of a single sheet of woven fabric -
and monofilament loops are onen into the.other side.

After both sides have been heat set, each of the
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one side and hooks on the other side. Resin is then

applied to the base fabric to hold the hooks and loops
in place.

In the double-~sided surface fastener disclosed
in Jdpanese Utility Model Laid-Open Publication No.
Sho 55~122612, soft tape having fiber loops on one
side and fiber hooks on the other side is used. How-
ever, it is not made clear in this publication exactly
how the hooks and loops are fixed to the structure of
H the soft tape. As fiber is used for the coupling ele-
ments for the double-sided surface fastener in this
publication also, it is assumed that either the same
woven structure as was disclosed in the above Japanese
Patent Publication No. Sho 42-87459, or a structure
where individual fibers are planted in a flexible
sheet was used. - |

Oon the other hand, in Japanese Patent Publica-
tion No. Hei 1-238805 a surface fastener is disclosed
in which the base materijial and the coupling elements
are molded from synthetic resin. Here, in order to
make a double-~sided surface fastener, a large number

of rows of protruding mushroom shaped coupling ele-

ments are formed on the front surface of the base
layer from the same material as the base layer, as is
shown in FIG. 18 of the same publication. A large num-

ber of rows of protruding coupling elements with
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fa firmand efficient manner so as to give this in- vention a w de
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shown in the same figure. The theory of the structure
of the double-sided surface fastener in this publica-
tion is as follows. As becomes clear from the above

specification, these surface fasteners can be formed

by putting thin tapes having large numbers of coupling
elements formed in row on them onto both sides of a
common base material of sufficient width to form a
surface fastener. Alternatively, these thin tapes
could simply be stuck together with adhesive or ad-
hesive resin to form a surface fastener of fixed
width.

When manufacturing the surface faétener dis-
closed in Japanese Patent Publication No Hei. 1-238805,
thin tape having a large number of pfotruding coup;ing'
elements along its length is either injection or press
molded in a continuous or non-continuous manner. The
necessary number of tapes are then placed side by side
and then glued together by using, for example, an ad-
hesive.

A further surface fastener is disclosed in Japa-

nese Utility Model Laid-Open Publication No. Hei. 55—~

55602. Here, a fiber backing material which is, for

example, a knitted or woven article, non-woven cloth
or paper is fused onto the back surface of a surface
fastener molded from synthetic resin whiéh has a base

layer with a large number of hooks formed in it.
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In the same publication, the fiber backing
material is pushed with a great deal of force against
tﬁe molded body while the resin from which it is made
is still molten and in this way a surface fastener is
formed. However, the details of this manufacturing
process are not disclosed.

With the fabric type of surface fastener dis-
closed in Japanese Patent Publication No. Sho. 42-
87459, the combination of the degree of softness
ﬁsuaily associated with fabrics and the softness of
monofilaments means that the loops and hooks can be
brought together and peeled away from each other in a
very smooth manner. Furthermore, by putting the
monofilaments which are to be madé into hooks through
‘a drawing process, even with just a small area of cut
through surfaces a high degree of coupling strength
and flexibility can be attained. Also, by increasing
the hook density, it is possible to increase the cou-
pling strength and make the item sufficiently durable
when used repeatedly. It is, howeve;, very difficult
to reduce the production costs with this fabric type
of surface fastener as this process consumes a large

amount of material and requires a large number of

manufacturing steps.

Also, as is made clear in the aforementioned
publication, this kind of surface fastener where coup-

ling elements are woven into both sides of a fabric
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@ ber | oops on one side and fiber hooks on the other S|de is used. How
dver, it istype hage differsnframsopheri sampor Saduiic type sur-

face fasteners.with coupling elements on their sur-

faces in that it is impossible to impregnate resin

only into the base fabric when it is intended to hold
the roots of the coupling elements protruding from
both sides of the base fabric in place. Unfortunately,
this resin cannot be restricted to just the fase fabric

and unavoidably adheres to the coupling elements. It

is therefore very difficult to fix them in a secure
manner without making the coupling elements tough.
Also, it becomes clear from the publication that d
a very complicated manufacturing process is required j
to produce the kind of integrally molded type surface %
fastener which is disclosed in Japanese Patent Publication
No. Hei 1-238805. This means that this kind of aouble-
sided surface fastener cannot be produced efficiently
and it becomes apparent from FIG. 18 in the same pub-
lication that a high level of productivity is nearly
impossible;
In the aforementioned Japanese Utility Model
Laid-Open Publication No. Hei 55-55602 a material
backed surface fastener is also forwarded. Here, the
ﬁiberlbacking material 'is pushed with a great deal of
force against the molded body while the resin from
which it is made is still molten. Since there is a
great temperature differential between the backing

material and the molded body, the molten resin
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solidifies as soon as it comes in contact with the
fiber material irrespective to their welding perform-
ance, so that the two items cannot be fused together
effectively only by pressing them togethef.
SUMMARY OF THE INVENTION

Since this invention sets out to solve the prob-
lems encountered in conventional double-sided surface
fasteners, its object is to provide a method and appa-
ratus for manufacturing a molded surface fastener
where a backing material such as a knitted or woven
article, a non-woven cloth, a piece of paper or a
sheet of synthetic resin is attached to the back sur-

face of an integrally molded synthetic resin engaging

' member in a firm and efficient manner.

As the result of a great deal of research into
how best to achieve the aims of this invention, it has
been found that in order to ensure that the backing
material is fixed firmly to the back surface of the
molded base layer with coupling elements, it is impor-
tant that this backing material has at least a large
number of holes or interstices and is heated before

being applied to the base layer. To this eﬁd, using

the surface fastener extruding nozzle in high temperature

as a heating source for the backing material proves to
be both economically viable and satisfactory from the
point of view of productivity.

Technology for molding a base layer and coupling
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YN No. Hei 1-238805 a surface fastener is disclosed in which the base
it erial and the coupl i-ng elenents are mslded f¢onasynthet|c resin. Here,

order to nake a, double s1ded sur f-ace fastener, -Iarg T
:Off protruding nushroonrshaped coupllng ele- nment’s are forﬁgﬂgéﬁhgﬂ H@$§¥?”
‘sfirface of the base layer fromthe sane material as the se

spown in FIG 18 of the same publication. A | arge num ber of roms of
pjotrudi ng eodpleh?s S SrdMidkegrally formed on this base

layer's front surface at the same time are published

in, for example, Japanese Patent Publication No. 49-
29697, U.S. Pat. No. 3312583 and International Patent
Laid-Open Publication No. 1-501775S.
For example, in the molding method disclosed in
the above U.S. Pat. No. 3312583, molten thermoplastic
resin is pressed against the outer surface of a rotat-
ing drum made up from a plurality of circular metallic
| plates with corresponding plate shaped spacers. After
this resin has gone into hook molding cavities formed
in the circular métallic plates, pressure is applied
to the resin which has been spread all over the sur-
face of the drum to form a base layer. The hoocks
formed within the hook shaped cavities are then pulled
away from the surface of the drum along with the base
layer in accordance ﬁith the rétafion of the drum.
There is a plurality of hoock molding cavities formed
at fixed intervals in the outer surface of these cir-
cular metallic plates so as to point inwards towards
the center of these plates but the outer surface of

. the plate shaped spacers is flat. The reason why these
plate shaped spacers are necessary is that because of

. the hook shape, the cavities for the whole hook struc-
ture cannot be defined by a single mold.

This inventive concept has come'abdut as the

result of a great deal of research. It is intended to
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expand upon and fully consider the synthetic resin
molded surface fastener technology disclosed in the
above publications to meet the mentioned demands.
According to a first aspect of the invention,
there is provided a method of manufacturing a con-
tinuous length of surface-fastener engaging member
including a base layer on the front surface of which a
multiplicity of coupling élements are molded and on
the back surface of which a backing material is at-
tached, comprising the steps of: extruding from an ex-
trusion nozzle a predetermined width of molten resin;
introducing the molten resin, which is extruded from
the extrusion nozzle, into a predetermined gap between
the extrusion nozzle and a die wheel, which has a mul-
tiplici;y of coupling element molding .cavities on its
circumferential surface and a cooling unit inside, to
£ill up the coupling element molding cavities with the
molten resin as the die wheel rotates in one direc-
tion; continuously molding a multiplicity of coupling
elements integrally on the front surface of a con-
tinuous board-shaped base layer as the die wheel is
rotated in such a direction as to extrude the molten
resin; applying a porous backing material, which is
supplied separately from the molten resin and ad-
jacently to the extrusion nozzle while being heated,
to the board-shaped base layer under pre#sure while

the board-shaped base layer is moved in response to
__f;________~______f
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t hese surface fasteners can be formed by putting thin tapes
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ith adhesive or ad- hesive resin to forma surface fasterer—effixed
When manufacturing the surface fastener dis-

the rotation of tHé die wheel; cooling the die wheel
to a predetermined temperature; and

positively pulling a resulting engaging member, which
includes the board-shaped base layer with the backing
material attached thereto as cooled, from the die
wheel in the molten resin extruding direction as the
molded coupling elements of the engaging member are

removed from the coupling element molding cavities.

As becomes clear from the method described

1 above, the double-sided molded surface fastener for

this invention can be produced using just éne simple,

continuous manufacturing process. This means that the

uniformity and produ;tivity for the product can be im-
proved while at the same time the price can.be

reduced.

According to a second aspect of the invention,

there is provided an apparatus for manufacturing a
continuous length of surface fastener engaging member
including a base layer on the front surface of which

a multiplicity of coupling elements are molded and on
the back surface of which a backing material is attached,
comprising: a die wheel having a multiplicity of coup-
ling element molding cavities on its circumferénﬁial
surface and a buiit-in cooling means; a drive means

for rotating the die wheel in one direction; an extru-
sion nozzle situated adjacent to and confronting the

die wheel, the extrusion nozzle having inside an
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| osed in Japanese Patent Publication No Hei. 1-238805, thin tape having a
| arge number. of protruding coupling el ements atong-tis length is either
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width of molten resin is to be extruded, the extrusion

nozzle having a back material guide means for guiding
a backing material, which is supplied separately from
the molten resin, in contact with the molten resin:
and coacting puller rollers situated downstream of the
die wheel in its rotating direction.

In an apparatus for manufacturing a molded sur-
face fastener of the second aspect of the invention,
i the conventional molding theory is employed along with
an apparatus having a simple conétruction. At the same
time, the initial objectives of producing a_continuous
length of high quality surface fastener in an effi-
cient manner can still be achieved.

In the integrally molded product obtained according
to this manufacturing method, a backing material made of}
for example, a knitted or woven article, non-woven cloth
or paper, a porous foam resin or'porous synthetic
resin sheet having a large number of loops or hooks
formed on its front side is attached to the rear side
of a base layer which has a large number of coupling
elements on its front side. As the backing cloth is
heated by the extruding nozzle, this base layer material
is impfegnated into the porous backing material so that
it performs anchoring function to connect them firmly.
The backing material and the base layer are then firmly
pressed together while the resin is still molten and
the two items are firmly joiﬁed together. At this point,

.
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exanpl e, 'a knitted or woven article, non-woven cloth or paper is fused
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part of the molten base layer is impregnated.into this
backing material without being cooled to adhere with
the backing material and the two items are then gradually
cooled to become one item.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a longiﬁudinallcross-sectional view of
the essential parts of a means for manufacturing'a
integrally molded engaging member with backing material
attached for a first embodiment .of the present invention;

FIG. 2 is a longitudinal cross-sectional view of
the essential parts of a means for mapufacturing an
integrally molded engaging member with backing material
attached for a éecond embodiment of the present invention;
and

FIG. 3 is a longitudinal cross-sectional view of
the essential parts of a means for manufacturing an
integrally molded engaging member with backing material
attached fof a thrid embodiment of the present invention.

DETAILED DESCRIPTION

First Embodiment

The folloﬁing is a detailed explanation based on
the diagrams of a first embodiment of this invention.

FIG. 1 is a vertical cutaway view showing the
essential parts of the construction of a mé;ns for at-

taching a knitted or woven backing material which has

loops as coupling elements on its front surface to a

base material which has hooks as coupling elements on
-
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-4- In the same publication, the fiber backing, naterlal IS pushed
wth a great deal of forée agalnst

the ol ded body mhlke t r
which it is made is -stikl m)l-te-n--and tn ihis way -a: surf-ace tl'gé% BEEN
formed. However, the details -6~ this nmanutacturing- process re n
~di scl osed.

Wth the fabric type of surface fastener dIS- closed in
Japanese Patent Publication No. Sho. 42-

its front surface for a first embodlment of this in-

vention.

Also in FIG. 1, numeral 1 indicates an extrusion

nozzle 1. At the front end surface of the upper half
of the nozzle 1 there is an upper arced surface 1la,
the curve of which mirrors that of the die wheel 2 to
be described later, while at the front end surface of
the lower half of the nozzle 1 there is a further

lower arced surface 1lb, the curve of which also mir-

rors that of the die wheel 2 but which is spaced a

fixed distance away from the die wheel 2. This extrusion

nozzle 1 is formed into a T-shaped die and has a

molten resin flow path lc at its center from which

sheets of molten resin are extruded in a manner
according to the present invention.

A backing material guide channel 1d is formed in

the lower half of the extrusion nozzle 1. Its entrance

‘is in the lower wall of the lower half of the extrusion

nozzle 1 and it then curves around until it runs paral-

lel with the molten resin flow path 1c before exiting
via the lower arced surface 1b in the vicinity of the
die wheel 2 and a rear pressure roller 8a which is

spaced at a fixed distance from the die wheel 2. This
rear pressure roller 8a also applies pressure between

the sheet of molten resin extruded from the extrusion

" e s RN
g a AR S

nozzle 1, a backing material 3 to be attached to this

sheet which will be described later, and the die wheel
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‘dcan be brought-toget-het--and peel ed away -krom'each other in
dmanner. Furtherfore,-iBy puttifg-the nonekil"arénts which ar
;into hooks through a drawi ng process, even with just a snmall—are
.;iattai.ned. Al so, by increasing _
: The die wheel 2 is arranged so that its axis
"would be parallel with the outlet of the molten resin
flow path 1c. The upper arced surf;ce 1a will then
make contact with part of the outer circumference of
the die wheel 2 and the lower arced surface 1b will
be spaced a fixed distance from this die wheel 2.
According to the example in FIG. 1, there is also a
plurality of hook molding cavities 5 formed in the
outer surface of the die wheel 2.

Herein, 6nly a brief description of the con-

struction of the die wheel 2 will be given as its con-

struction is essentially the same as that in Japanese

Patent Publication No. Hei. 1-501775. The die wheel 2
includes a hollow drum with a watef-cooling jacket.

A multiélicity of ring-shaped boards are fixedly
laminated centrally and axially in the hollow drum. .
Each of every other ring-shaped boards has a multi-
plicity of cavities 5 on opposite side peripheral sur-
faces, each cavity opening at its root end to the side
peripheral surface, while each ring-shaped board ad-

jacent to the cavitied ring-shaped boards is flat at

opposite side surfaces.
The die wheel 2 is then rotated in the direc-
tion indicated by the arrow inside the die wheel in

the diagram using a known fixed speed driving means.

T T
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the guide wheel 2 (the right hand side in the diagram)

which simultaneocusly rotates at the same speed as the

die wheel 2 and is followd by a pair of puller rollers
6 and 7.

Any one of thermoplast;c resins such as nylon,
polyester or polypropylene can be used as resin
material and élso as backirg material in this
invention. This means that the front material and
tﬁe backing material can either be made of the same
material or of different materials. When molding, the
temperature of the molten resin, the extruding pres-

sure, the die hole temperature and the speed of

rotation will all then be adjusted according to the
_resin used. It is, however, important that the

temperature at which the synthetic resin selected for %55%;
lé the front material becomes molten is lower than that !

for the resin material used for the backing material,

as the backing material guide channel 1d is formed
within the extrution nozzle 1 in this first embodiment.

According to the means for this invention de- - _‘é

scribed above, the molten resin extruded from the

extrusion nozzle 1 will be forced into the gap between

- the die wheel 2 and the lower arced surface 1b. It

will therefore also fill up the hook molding cavities

i 5 so that hooks 4b along with a béard shaped base

layer 4a.of fixed thickness and width will be sequen-

tially press molded.
!\
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At the same time as this molding process is tak-

ing place, the backing material 3 is guided up through

the backing material guide channel 1d in the extrusion

nozzle 1 via the guide roller 8c and is heated by this

extrusion nozzle 1. When it exits from this backing
material guide channel 1d it will be pressed against
the surface of the molten base layer 4a by the rear h :
pressure roller 8a.

When this pressure is applied, some of the
molten resin 4 from the base layer 4a intrudes into
the knitted or woven structure of the backing material
3 deépiy as the temperature differential between the . é 5;
two surfaces is small. This not only means that the |
base layer 4a and the backing material 3 are firmly
joined together, but also means.that the bases of the

loops in the backing material are firmly held by the i ? ;

resin so that the loops will hold their shape well and P %E

will be very durable.
The molten resin 4 which is in contact with ap-
proximately half of the die wheel 2 then gradually be-

gins to solidify as it is guided around by the front

guide roller 8b. During this time the backing material
3 and the molten resin 4 are both cooled from the in-

side of the die wheel 2 and gradually bond together.to

become one item. The hooks 4b are then tugged using a
suitable degree of force smoothly out of the cavities

5 before the molten resin has completely solidified so
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faces in that it is i npossible to inpregnate resin only into the base | ||]]})
fabric when-it is rntended bo hold- t he roots of the coupllpg elenen}s :
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adheres to the coupling elements. It is therefore verly difRERLACEDt O fi
themin a secure manner wthout making the coupling elements rouytr
A =x tiHe nsskescahecbe tenporaeibyblegathen iRakhedpy®y conplicated
manuf acturi ng process is required é

cess, but can still restore themselves to their |

original shape before solidifying complefely.

In this embodiment a pair of puller rollers 6
and 7 which are turning in opposite directions with
respect to each other at the same speed are then used .
to pull the molded resin product 4' (i.e. material' fg_ R
backed surface fastener) out.from the die wheel 2 _ ?
after it has been molded. Here, the outer surfaces of
the puller rollers 6 and 7 are smooth but any kind of
surface which will pull out the hooks without damaging ?;i
them will also be suitable. It is also advisable to |
have the puller rollers 6 and 7 rotating at a slightly
faster speed than that of the die wheel 2 to ensure - ﬁ

that the hooks 4b are pulled smoothly from their hook l ?i

molding cavities S.

Second Embodiment

FIG. 2 is a view of a means of constructing a
material backed engaging membef for a second embodi-
ment of the present invention. Here, the backing
material guide channel 1d is formed outside the nozzle

1. Items in this second embodiment which are essen-

tially the same as items described in the first em-

{ bodiment will be labelled using the same numerals.

In FIG. 2, numeral 10 represents an ejector

nozzle. The upper half of this ejector nozzle 10 has

an upper arced surface 1l0a at its front end, the cur-

“This Sheet Has Been Replac
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. to produce the kind of integrally nolded type surface fastener which |s§
di scl osed in Jgpanese Pat ent Publi-cation No:*Hei 1-238805. This neans tha

this kind of double-: sided surface fastener tannot be produced efficientl
g

and it becores appanent from¥L& 018 in tle*same pubf” hi.
| evel of productivity is nearly inpossible. r-{H %ggg&%ﬁéﬁe%qmned
Japanese Utility Mdel Laid-Open Publication No. Hef_55-9 C80 nat er] al:

vature of which mirrors that of the die wheel 2 which

is placed centrally at the front of the nozzle 10.

There is then a lower arced surface iOb at the front : |
end of the lower half of the nozzle the curvature of
which also mirrors that of the die wheel 2, with this
lower surface being spaced a fixed distance away from
the die wheel 2. The extrusion nozzle 10 includes a T-
shaped die having a molten resin flow path 10c which

opens where the upper and lower arced surfaces 10a and i

10b meet, from which a sheet of molten resin 4 is extruded.

'Theré is also a backing cloth guide surface 104

for a backing material 30 at the lower surface of the
extrusion nozzle 10, A guide roller 8c and a rear
pressure roller 8a are then positioned a fixed distance
apart from each other at the back and front of this

backing material guide surface 10d (left and right in

the diagram respectively). The guide roll 8c serves to gifg

guide the backing material 30 a;ong the backing mate- h 3:F

rial guide surface 10d and the rear pressure roller 8a

has the same function as that described in Ehe first

embodiment.

In this second embodiment, knitted or woven ar-

ticles, non-woven cloth or porous film can be used as
the backing material. After the molding process, the
backing material and the front material will be firmly

molded together as with the first embodiment.

When the apparatus are constructed for this sec-

This.Sheet Has Been Replaced
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backed surface.fastener is also formarded Here, the fiber backi ng

material is§- pushed wi th a gheat deal o* foroe agai nst
while the Fesinh from wh+ch-|t-|s made” is strll nDIten gg£§e lg
erlal e nDI

great tenpérature diffefential"bétween tHe backing ma

body, the nolten resin

ond embodiment according to the manner described
above, molten resin 4 is extruded from the extrusion
nozzle 10 into a gap 20 between the nozzle 10 and the
die wheel 2. The molten resin 4 then flows into the
hook molding cavities 5 at the circumference of the
die wheel 2 and is then gradually molded as the die
wheel 2 rotates about almost half of its circum-
ference. At the same time as this molding process is
taking place, the backing material 30 is guided up
along the backing material guidé surface 104 by the’
guide roller 8c and the rear pressure roller 8a whilé_
being heated by the nozzle 10. It is then pressed
against the molten surface of the base layer 4a by
the rear pressure roller 8a upon leaving the backing
material guide surface 10d4.

When this preésure is applied, some of the
molten resin 4 from the base layer 4a intrudes into a
plurality of interstices present within the backing
material 30 because the temperature differential be-
tween the two surfaces is small. Ih this way, the base
layer 4a and the backing material 30 are firmly 5oined
together.

During this time the backing material 30 and the
molten resin 4 are cooled from both the inside of the
die wheel 2 and by external air éo that they gradually
bond firmly together to become one item. While this
bonding processhgs taking place, the item is guided

-
et Has Been Replaced
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] 6.

solidifies as soon as it comes in contact with the fiber material |i|.
|rrespect|ve t0~thekF meldlng perfor -ance so that the t not: |
be fused to ether effeettvely'enly by pfe55|qg t hem t oget her'. gﬂiry
SUMVARY OF THE 1 NVENTI ON: Since this [fwention sets ofit to BEﬁngﬁh !

pr ob-

" by the front guide rollér 8b, and thus the firnly

bonded product eventually is pulled out by the puller

' rollers 6 and 7.

Third embodiment

FIG. 3 is a view of a third embodiment of the
present invention. In this embodiment, in additioﬁ to
the die wheel 2, a further guide-pressure wheel 9 for
the backing material 30 having the same external
diameter as the die wheel 2 is arranged directly below
the die wheel 2. The die wheel 2 and the guide pres-
sure wheel 9 are driven at the same speed in opposite
directions and are placed in the vicinity of the upper
arced surface 100a and the lower arced guide surface
100d, respectively, at the front end of an extrusion
nozzle 100. The lower arced guide surface 1004 con-
stltutes one part of a backing material gulde path for
thls invention. A sheet of molten resin is extruded at
the guide wheel 2 from the extrusion nozzle 100 in the
same manner as that for the embodiments described pre-
viously. The backing material 3 or 30 is then provided
from below via the guide pressure wheel 9 and is
heated by the nozzle 100 as the drum rotates through
120 degrees in order to pass the backing material 30
through the backing material guide path formed between
the guide pressure wheel 9 and the lower arced guide
surface 100d. The molten resin 4 and the backing material

30 then come from opposite directions to pass together

Thm Sheet Has Been Rep laced
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| ems encountered in conventional double-sided surface fasteners, its .w' |
object is to-provide-a rethod -dnd &dppa- -Tatus or manuf aff; e !
surface fastener- where-a-backing material- such as a knit %o? vBAS BEEN
article, a non-woven-¢loth, a ‘pi-écé of paper or® a sheet sy IRERAGED [ esi
Is attached to the back sur- face of an integrally nolded synthetic™T
engaging nenber in a firmand efficient. manner. As the result of a
gr eaPed¥genofthee sz cthealk o2 dnﬁvthgtgﬁﬂdacbtggguggewﬁégg af this
|nveRE|on it

S
this time both wheels apply pressure to the materials

to bond them into one item before this one item is
positively pulled out by puller rollers 6 and 7.

As was the case for the other embodiments men-
-tioned previously, some of the molten resin 4 from the .
base layer 4a intrudes into a plurality of interstices h L
present within the backing material 30 and then
solidifies so that the molded resin product 40' and
the backing material 30 are firmly joined together to
form one item.

When a molded resin product 4' or 40!' is
manufactured in a manner according to any of the em- é é
bodiments described previously, it will be formed as a

single body having a plurality of hooks integrally

formed on its base layer 4 with a backing material 3 :

or 30 fixed firmly to its rear side. Although this is

not shown in the examples in the diagrams, these hooks

will be arranged in a plurality of rows with the hooks l

in each row facing in the opposite direction to the

hooks in the neighboring row. In this way, the resulfing

surface fastener will have a coupling strength which is

e e et

non-directional.

Although a hook shaped coupling element is used

as the coupling element formed on the front surface

of the base layer in embodiments 1 to 3, this inven-

tion is by no means limited to this kind of hook

heet Has Been Replaced
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been found that in order to ensure that the backing material is fixed
X irmy to the back sarfiace of.the -+l ded - base;l ayer with coupling

4 0 the base layer. To this end, using the surface faste

| enents, it islinpoc- i.tant that this backing.mterial ﬂ%saSHﬁﬁaﬁAsquN
4 arge nunbér of hol.és ot interstites and.ts.beated bef E?ﬂf? AgD ' o
ar 11 |nr|

i ozzle in high tenperature as a heating source for the backing naterlal
Ar osiaRe amt $habescsnchi sal myshirabime shapes air o Mndteom t he

V-shape with anchoring function would also be suitable.
Also, the rear surface is not just limited to a flat
surface or a surface with a plurality of loops rising
up from it and it may have coupling elements of mush-
room shape or approximate V-shape. Fof example, a
molded product having coupling elements of anchor shape
on its rear surface and molded coupling elements of
hook shape rising up from its resin surface could be
used to secure-a carpet to a floor covering. The hooks
of the molded product would engage with the loops of

the carpet and the anchors would then anchor themselves

3

into the floor co&ering to effectively anchor the car-
~pet to the floor covering. In this way, the carpet
could then be spread all over the floor.
| In each of the above embodiments, a sheet of
molten resin is extruded via a'single molten resin
flow path before being pressed together against the
backing material to form a single item. However,

depending on the properties of the materials, there are

also cases where it is necessary to use an adhesive.

It is then necessary to diégbse a further resin flow

path inbetween the first molten resin flow path and

the backing material guide path. A second molten resin

which has affinity with both the first molten resin

and the backing material is then extruded f;om this

-seéond resin flow path. This second resin will be
—___________ﬂ____._.
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sandwiched between the front and back materials thus

improving performance of fusing the molded product
and the .backing material. |

This invention should by no means be limited to
the foregoing examples, and various modifications may
be suggested without departing from the spirits of : : L
this invention. .

A large number of complicated manufacturing pro-~
cesses are not necessary for the method ac¢cording to

the present invention described in detail previously.

Instead, a backing material having a large number of ' %f
coupling elements on its surface is firmly secured to - -;;
an integrally molded type engaging member in one simple | _ _; ;
sequential manufacturing process. Partly beéause of the
simple structure of the apparatus for this invention
and partly because of its superio: operativity, the

production yield for this type of coupling section . ;

with backing material attached is extremely high.

With the type of engaging member with backing

material attached which has been attained, the molten

resin flows from the base layer portion of the engag-

ing member into the plurality of interstices present

i, s

within the structure of the backing material and

*y.-

g

solidifies, the anchoring effect of which firmly bonds

the items together. This will prevent cracks appearing

in the engaging member when it is sewn and will also

prevent both items from peeling away from each other.

\
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Japanese Patent Publiéation N6. 49z 29697, "U. S. Pat. No. 3312583 and “
| nt ernati onal Patent >Laid- Cben Rubl i cati on No. 1-501775. For

| ayer's front surface at the same tine are published in, for exanple,~ 5,|.
l
|

exanpl e, in tHe nolding:netHad dilscl osed.”i h..t he above U.
3312583, nolten thernoplastic resin is pressed agai nst tfhe ou- ;
of arotat- ing drumnade up froma plurality of circul ar Teta :
vthbnerpaspbodlaglylafershapedaspaeer&_sﬁﬁﬁﬁcetfagtéﬁgfn has gone |nto
hook nol ding cavities forned

where the backing material is knitted or woven having

hooks or lodps, resin from the integrally molded base
layer will impregnate the base cloth. This resin will
then firmly hold the bases of the hooks or loops which
will prevent the hooks or loops from falling off or.
changing shape and will thus greatly enhance the

durability of the itenm.
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in the circular nmetallic plates, pressure is applied to the resin wh
has been spread all over- the sw- {face of the-drumto forma base la

7

The hooks far nmed mntﬁln-%he—heek—shaped4cault+es are then pulled away

the rotation of the drum
formed at fixed intervals .

nmetallic plates so as to point |nmar ds .t owar ds
CLAIMS:

fromthe surfaces of tRe dr ﬂ”ﬁb with the base™ '|ayer

1. A method of manufacturing a continuous
length of surface-fastener engaging member including
~a base layer oﬁ the front surface of which a multi-
plicity of coupling elements are molded and on the
back surface of which a backing material is attached,
comprising the steps of:
| extruding from an extrusion nozzle (1, 10, 100)
a predetermined width of molten resin (4);
introducing the molten resin (4), which ié extruded
from the extrusion nozzle (1, 10, 100), into a
predetermined gap between the extrusion nozzle (1, 10,
100) and a die wheel (2), which'has a multiplicity of
coupling element molding cavities (5) on its circum-
ferential surface and a cooling unit insidé, to fill
up the coupling element molding cavities (5) with the
molten resin (4) as the die wheel (2) rotates in one
direction;
continuously molding a multiplicity of coupling
elements (4b) integrally on the front surface of a
continuous board-shaped base layer (4a) as the die
wheel (2) is rotated in such a direction as to extrude
the molten resin (4);
applyiné-a porous backing material (3), which is
supplied separately from the molten resin (4) and ad-
jacently to the extrusion nozzle (1, 10, 100) while

being heated, to the board-shaped base layer (4a) un-

T hlS Sheet Has Been Replaced
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the center of these prares DUL the—outer_ surface of the plate shaped Y

spacers is flab The:-r pl at e shaped spacers necessary
i s that because of tkﬁ!m H r’m Ca'VLtI'eS for the wholHs L
ture cannot be ‘defined @a sing ~= This |nvent|ve_cog déb/ §E$$]

conme about as the result of a great deal of research. It i Ebo

der pressure while the board-shaped base layer (4a) is

moved in response to the rotation of the die wheel

(2):

cooling the die wheel (2) to a predetermined
temperature; and

positively pulling a resulting engaging member
(4', 40'), which includes the board-shaped base layer
(4a) with the backing material (3) attachgd:thereto as
cooled, from the die wheel (2) in the molten resin ex- é_g

truding direction as the molded coupling elements of gf

the engaging member (4', 40') are removed from the |
coupling element molding cavities (S5). : g i
| 2. A surface-fastener engaging member manufac-
turing method according to claim 1, wherein the porous
backing material (3), which is supplied separately
from the molten resin (4) and adjacently to the extru-

sion nozzle (10, 100) while being heated, is guided by

~ a backing material guide surface (104, 100d) defined

by a nozzle surface and a guide and pressure portion

of the extrusion nozzle (10, 100). I

3. A surface fastener engaging membér manufac- _ ’

turing method according to claim 1, wherein the porous
backing matérial (3), which is supplied separately

from the molten resin (4) and adjacently to the extru-
sion nozzle (1) while being heated, is guided by a

backing material guide channel (ld)'extending in the

extrusion nozzle (1).
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fast ener technpl ogy dls

V€ ‘publiizcat i ons
menti oned demands: MMRI“ mlnu first aspect of {tTHgI

there is provitded®a met h

expand.upon and—futty Tctonsider the synthetic resin nolded surface il'

manwf agt uri ng.a ta

4. A surface-fastener engaging membér manufac- ’

turing method according to any of claims 1 to 3,
wherein each of the couplinglelements molded on the
board-shaped base layer (4a) has a hook shape.

S. A surface-fastener engaging member manufac-

turing method according to claim 1, wherein the porous

backing material (3) is alﬂﬁiﬁed or woven cloth having

on one surface a multiplicity of loops.

6. An apparatus for manufacturing a eOntinuous
length of surface fastener engaging member including a %
base layer on the front surface of which a multiplicity
of coupling elements are molded and on éﬁe back surface_
of which a backing material is attached, comprising:

a die wheel (2) having a multiplicity of coup-
ling element molding cavities (5) on its circumferen-
tial surface and a built-in cooling means;

a drive means for rotating said die wheel (2) in
one direction;-

an e#trusion nozzle (1, 10, 100) situated ;;
adjacent to and confronting said die wheel (2), |
said extrusion nozzle (1, 10, 100) having inside :
an extrusion flow channel (1c, 10c, 100c) through

which a predetermined width of molten resin (4) is

- to be extruded, said extrusion nozzle (1, 10, 100)

having a back material guide means (1d, 104, 100d4)
for guiding a backing material (3), which is
supplied separately from the molten resin (4), in

contact with the molten resin (4); and

This Sheet Has Been Replaced
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ti nuous | engt,h of surﬂaee—#as%eﬁeF—eﬁgaang menber including a base Iay#‘

on the front -surface of mﬂ E ! ﬂmICIty -6f coupling el enents are
mol ded and on~ the back 'L a backing mate q
conprising the sieps @fl m an ex- <t rusion HQLSZLI'SBEE’[ HAS EE*E"‘[

“E?

s H
predetermned width of nolten resin; introducing the ten $%§ﬁﬁF9mh|c"

is extruded from the extrusion nozzle into a predeternined gap betmeen| 

t he extru5|oeoagglh§ padiardirg1naedl .(gihigh dasifedmll - tiplicity of
coupllng el enent. nolding cavities on its

downstream of said die wheel (2) in its rotating

direction.

7. A surface-fastener engaging member manufac-
turing apparatus according to claim 6, wherein said
backing material guide means (104, 100d) is a guide
channel defined by a nozzle surface and a guide and

pressure portion (8a, 8c) of said extrusion nozzle

(10, 100).
8. A surface-fastener engaging member manufac-
turing apparatus according to claim 6, wherein said

backing material guide means (1d) is a guide channel

formed within said extrusion nozzle (1, 10, 100).
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circunferential surface and a coollng unlt |n5|de to fill up the coupling §
el ement nolding cavities wth the: ﬂnlteﬂ-re5|n as-the di e wheel rotates | ]
one direc- tion;: contlnuousty nDIdlng a-nulblpI|C|ty of cofp ,
integrally on t he front surfage of~a con- tinueus Board shaPd8 $h ng%ﬁEN'
as the die wheel is rotated in such a directi'on as to extrude tngpggj.en
resin; applying a porous backing material, which is supplied 3Sepa
fromthe nolten resin and ad- ABSTRACT

METHOD AND APPARATUS FOR MANUFACTURING A MATERIAL-
BACKED ENGAGING SECTION FOR SURFACE FASTENER
A surface-fastener engaging member manufactur-
ing method eomprising: extruding from an extrusion
nozzle (1fra predetermined width of molten resin (4):
introducing the molten resin (4), which is extruded
from the extrusion nozzle (1), into a predetermined
gap between the extrusion nozzle (1) and a die wheel

(2), which has a multiplicity of coup}ing element

molding cavities (5) on its circumferential surface
and a cooling unit inside, to £ill up the coupling
element molding cavities (5) with the molten resin (4)
as thg die wheel (2) rotates in one direction; con-
tinuously molding a multiplicity of coupling elements
(4b) integrally on the front surface of a continuous
board-shaped base layer (4a) as the die wheel (2) is
rotated in such a direction as to extrude the molten
resin (4); applying a porous backing material (3);
which is supplied separately from the molten resin (4)
and adjacently to the extrusion nozzle (1) while being
héated, to the board-shaped base layer (4a) under i.
pressure while the board-shaped base layer (4a) is
moved in-response to the rotation of the die wheel
(2) ; cooling the die wheel (2) to a predefermined

temperature; and positively pulling a resulting engag-
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jacently to the extrusion nozzle while being heated, to the board-shaped
base | ayer under p:r essure \¢hide theg~board shaped base |ay THIS '

- a

response to -2 e

s e - - -
- - - - -
Lol PO

ing section (4'), which includes the board-shaped base
layer (4a) with the backihg material (3) attached
thereto as cooled, from the die wheel (2) in the
molten resin éxtruding direction as the molded coup-
ling elements of the engaging section (4') are removed
from the coupling element molding cavities (5).

(FIG. 1)
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the rotati'on of the die wheel; cooling the die wheel to a predetermn ned

tenperature; and positrvely pulllng_a resul ting engagi ng member,
1

i ncl udes the board shaped base layer wi-th the backlng mat e
thereto as coofed,” fropmthe-die: wheel in the mol t en S|n

direction as the nolded coupling- el ement s Lﬁ‘the en |ng
renoved off the coupling el enent nolding cavities.
fromthe met hod descri bed

FIG. |
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ate Dod@en
above, the doubl e-sided nol ded surface fastener for
produced usi ng }ust one_sinpl e,
nmeans that the . unlforn1ty and product|V|ty for-the p

proved while atlthe sanestine the pri ce can- pe- reduce
there,Js prOV|de Eén
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this invention can be
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apparatus—fot

to a second aspect of the invention,
continuous | ength of surface fastener engagi ng nember

manuf acturing a
i ncluding a base | ayer on the front sruface of which
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a nultiplitity-of ceupling elenments_are nolded and on ‘:% e back surface of
V\/m ch a backing : ‘mateérial“is attached corrprl Si- ng eel having a
multiplicity of =coup- | iang” el"enent 'ﬂ'D|=~dI ng Gaviti es on |*t>s circunferential
surface and a built-in cdéling means; a drive.igans for rot |ng the die

wheel in one direction; an extru- sion nozzle situated adj ngE?W
confronting the die wheel , the extrusion nozzle havi ng insi de an AS BEE7
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.10 - extrusion flew channel through which a predeterm ned:: pidth o f&ng“;
nnlten resin is-to be extruded, the extrusion nozzle havingja Rﬁﬁéﬁ“”“'

material guide neans for guiding a backi ' BREEMH iis|{supplied
separately from = ' 'ﬁ;fsx‘éég 10 OC1 1996

g

METHOD AND APPARATUS FOR MANUFACTURING A MATE IAL

_BACKE_D'. ENGAGING MEMBER FOR SURFACE FASTE’NER ? é D (fo%/’ g

. I
. - Zpos 0907
BACKGROUND OF THE INVENTION

1. Field of the Invention:

The pres;nt invention relates to a method and
abparatus for manuﬁacturing a continucus length of
molded surface fastener from a continuously ejected
board-shaped base layer of thermoplastic resin on the
fiont surface of which a plurality of coupling ele-
ments -are formed and to the back surface of which a
backing material is attached, and more particulariy to
a method and apparatus for manufacturing a molded sur-
face fastener where the backiné ﬁaterial is attached
in a firm and efficient manner sé as to give this in-
vention a wide variety of applications.

‘2. Description of the Related Art:

- Surface fasteners which have coupling elements

on both the front and the back of their base layers
i ' are'diéclosed in, for example, Japanese Patent Publi-
' cation No. Sho 42-87459 and 3apanese Utility Model
Laid-Open Publication No. Sho 55-122612. In the double-
“sided Surfacé fastener disclosed in Japanese Patent
Publication No. Sho 42-87459, multifilament loops are
woven into one side of a single sheet of woven fabric

L]

and monofilament loops are woven 1nto the -other side.
After both sxdes have been heab-setyleaéh
1 w‘&a“%*’

& -'...-..._.... 5 a
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ng direction.

second aspect '
enpl oyed along with an apparatus having.a sinple construct
time, the initial objectives of .produci™@g a conti nuous I er
quality surface fastener ih _an effi-. ciént manner can stil

monofilament loops is cut partially off to flod

1_1'n. ' ;mﬁth the nolten resin; and coacting pulfér
1 hect bd Bee (c*:'etd(.)f the die v , HEE# r?EEN
' “ u turing a nold ot astepner _of the
Hion, the conVtenti oREFLAYEP di ng Hh@EPYAGEMENT SHEET
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shapes so that the woven If'abr:'i.c will then havdg_lqops _on

one side and hooks on the other side. Resin

is then

applied to the base fabric to hold the hooks and loops

in place.

In the double-sided surface fastener disclosed

in Japanese Utility Model Laid-Open Publication No.

Sho 55-~122612, soft tape having fiber loops

on one

side and fiber hooks on the other side is used. How-

ever, it is not made clear in this publication exactly

how the hooks and loops are fixed to the structure of

the soft tape. As fiber is used for the coupling ele-

ments for the double-sided surface fastener

publication also, it is assumed that either

in this

the same

woven structure as was disclosed in the above Japanese

Patent Publication No. Sho 42-87459, or a structure

where individual fibers are planted in a flexible

sheet was used.
On the other hand, in Japanese Patent
tion No. Hei 1-238805 a surface fastener is

in which the base material and the coupling

Publica-
disclosed

elements

are moided from synthetic resin. Here, in order to

make a double-sided surface fastener, a large number

of rows of protruding mushroom shaped coupiing ele-

ments are formed on the front surface of the. base

layer from the same material as the base layer, as is

~ shown in FIG. 18 of the same publication. A

ber of rows of protruding coupling elements

large num-

with



In the integrally molded product obtained according to this nanufacturlngi

fethod, a bgeki naterlauﬂn?de of, for exanple, a knitty d .or woven
article non eplged.paper, a p '
resin sheet d@ﬁ EE nunber of | o¢pEIDHS

rous -synthetj c
side is atta r side of albase R _
of coupling elenents on |ts front side. the backing cloth_i y
t he extruding nozzle, this base | ayer ¥teria

spherical heads are also formed on the back side as is
shown in the same figure. The theory of the structure
of the double-sided surface fastener in this publica-
tion is as follows. As becomes clear from the above
specification, these surface fasteners can be'fo:med
by putting thin tapes having large numbers of coupling
elements formed in rowlon them onto both sides of a
.cbmmon base material of sufficient width to form a
surface fastener. Alternatively, these thin tapes
could simply be stuck together with adhesive or ad-
hesive resin to form a surface fastener of fixed
width. |

When manufacturing the surface fastener dis-
closed in Japanese Patent Publication No Hei. 1- 238805,
-thin tape having a large number of protrudlng coupllng
elements along its length is either injection or press
molded in a continuous or non-continuous manner. The
necessary number of tapes are then placedlside by side
and then glued together by using, for example, an ad¥
hesive.

A further surface fastener is disclosed in Japa-
‘nese Utility Model Laid~-Open Publication No. Hei. 55-
55602. Here, a fiber backing material whichlis, for
example, a knitted or woven article, non-woven qloth
or paper is fused onto the back surfacelof a surface
fastener molded from synthetic resin whieh has a base

layer with a large number of hooks formed in it.
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In the same publication, the fiber bacKirg
material is pushed with a great deal of force against
the molded body while the resin from which it is made
is still molten and in this way a surface fastener is
formed. However, the details of this manufacturing
process are not disclosed.

* With the fabric type'of surface fastener dis-
closed in Japanese Patent Publication No. Sho. 42--
87459, the combination of the degree of softness
usually associated with fébrics and the softness of
monofilaments means that the loops and hooks can be
brought together and peeled away from each other in a
very smooth manner. Furtherﬁore, by putting the
monofilaments which are to be made into hooks through
‘a drawing process, even with just a small area of cut
through surfaces a high degree 6f-coupling strengﬁh
and flexibility can be attained. Also, by increasing
the hook density, it is possible to increase the cou-
pling strength and méke the item sufficiently durable
when used repeatedly; It is, however, very difficult
fo reduce the prodﬁction costs with this fabric type
of surface fastener as this process consumes a large
-amount of ﬁaterial and requires a large number of
manufacturing steps.

Also, as is made clear in the aforementioned

publication, this kind of surface fastener where coup-

ling elements are woven into both sides of a fabric

'I'h:s Sheet Has Been Replaced

||II|I| IIIIII Il III




- 11 - part of the nolten base |ayer is |npregnated into this bacKLngﬁ
material w thout being cooled to adher

two itens are then gradually cooled t
DESCRI PTI ON OF THE ‘DRAW NGS FI
view of the essential; parts of a neans.
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type base differs from other common fabric ty
face fasteners with coupling elements on their sur-
faces in that it is impossible to impregnate resin
only into the base fabric when it is intended to hold
the roots of the coupling elements protruding from
both sides of the base fabric in place. Unfortunately,
this resin cannot be restricted to just the fase fabric
and unavoidably adheres to the coupling elements. It
is therefore very difficult to fix them in a sécure
manner without making the coupling elements tough.
Also, it becomes clear from the publicétion that
a very complicated manufacturing proceés is required
to produce the kind of integrally molded type surfaée
fastener which is disclosed in Japanese Patent Publication
No. Hei 1-238805. This means that this kind of double-
sided surface fastener cannot be produced efficiently
and it becomes.apparent from FIG. 18 in the same pub-
lication that a hiéh level of productivity is nearly
impossible.
In the-aforementioned Japanese Utility Model
Laid-Open Publication No. Hei 55-55602 a material
* backed surface fastener is also forwarded. Here, the
fiber backing material ‘is pushed with a great deal of
force against the molded body while the fesin from
which it is made is stili molten. Since there ié a
great temperature differential between the backing

material and the molded body, the molten resin
;——%——“——-—/
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solidifies as soon as it comes in contact with the
fiber material irrespective to their welding perform-
ance, so that the two items cannot be fused together
effectively only by pressing them together.
SUMMARY‘ O.F THE INVENTION
Since this invention sets out to solve the prob-

lems encountered in conventional double-sided surface
fasteners, its object is to provide a method and appa-
ratus for manufacturing a molded surface fastener

. where a backing material such as a knitted or woven
article, a non-woven cloth, a piece of paper or a
sheet of synthetic resin is attached to the back éur-
face of an integrally molded synthetic resin engaging
member in a firm and efficient manner. |

As the result of a great deal of research into

how best to achieve the aims of this invention, it has
been found that in order to ensure that the backing
material is fixed firmly to the back surface of the
molded base layer with coupling elements, it is impor—'
tant that this backing material has at least a large
number of holes or interstices and is heated before
'being applied to the base layer. To this end, using.
the surface fastener extruding nozzle in high temperature
as a heating source for the backing material proves to
be both economically viable and satisfactory fr;m the
point of view of productivity. |

Technology for molding a base layer and coupling



attached for_a thrid embodi nent of the present invention.

DETAI LED DESCRIPTICN Fi r st Enbodi nent The—Fott-ew-n |
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.material which has |oops as couplingTef&nments on its front{strface to a

base material which has hooks as coupling el enents on

elements which are integrally formed on this bas
layer's front surface at the same time are published
in, for example, Japanese Patent Publication No. 49-
29697, U.s. Pat; No. 3312583 and International Patent
Laid-Open Publication No. 1-501775.

For example, in the molding method disclosed in
the above U.S. Pat. No. 3312583, molten thermoplastic
resin is pressed against the outer surface éf a rotat-
ing drum made up from a plurality of circular metallic
plates with corresponding plate shaped spacers. After
this resin has gone into hook molding cavities.formed
in the circular metallic plates, pressure is applied
to the resin which has been spread all over the sur-
face of the drum to form a base layer. The hooks
formed within the hook shaped cavities are then pulled
away from the surface of the drum along with the base
layer in accordance Qith the rotation of the drum.
There is a plurality of hook molding cavities formed
at fixed intervals in the outer surface of these cir-
cular metallic plates so as to point inwards towards
the center of these plates but the outer surface of

..the plate shaped spacers is flat. The reason why these
plate shaped spacers are necessary is that because of
the hook shape, the cavities for the whole hook}struc—
ture cannot be defined by a single mold.

This inventive concept has come abdut as the

result of a great deal of research. It is intended to
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expand upon and fully consider the synthetic resi
molded surface fastener technology disclosed in the
above publications to meet the mentioned demands.
According to a first aspect of the invention,
there is provided a method of manufacturing a con-
tinuous length of surface-faétener engaging member
including a base layer on the front surface of which a
multiplicity of coupling elements are molded and on
the back surface of which a backing material is at-
tached, comprising the steps of: extruding from an ex-
trusion nozzle a predetermined width of molten resin;
introducing the molten resin, which is extruded from
the extrusion nozzle, into a predetermined gap betweén
the extrusion nozzle and a die wheel, which has a mul-
tiplici@y of céupling element molding cavities on its
circumferential surface and a cooling unit inside, to
fili up the coupling elemeht molding cavities with the
molten resin as the die wheel rotates in one direc-
tion; continuously molding a multiﬁlicity of coupling
elements integrally on the front surface of a con-
tinuous board-shaped base layer as the die wheel is
rotated in such a direction as to extrude the molten
resin; applying a porous backing material, which is
supplied separately from the molten resin and ad-
jacently to the extrusion nozzle while being heﬁted,
to the board-shaped base layer under pré§sure while

the board-shaped base layer is moved in response to

" This Sheet Has Been R
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Also in FIG 1, nuneral 1 indicates an extrusion nozzle 1. At the front
end surface of the upper half of the noy Sﬂ here is an upper arced
surface la, the curve of which mrrors Fa e~upee
described later, whi:le at the front end quprhﬁA \ﬁpm@ﬂl\mﬁ‘ﬁf St‘f@
nozzle 1 there is a-further lower arced surtase-l5d upe—of—Whi ch
also mir- rors that of the die wheel~2 but which is askbd| a
di stance away fromthe die wheel 2. This extrusion nozzl ¢

a T-shaped dihe gratatusom of the die wheel; cooling the dik

|%6forned in

to a predetermined temperature; and

positively pulling a resulting engaging member, which
includes the board-shaped base -layer with the backing
material attached thereto as cooled, from the die
wheel in the molten resin extruding direction as the
molded couplihg elements of the engaging member are
removed from the coupling element molding cavities.

As becomes clear from the method described
above, the doﬁble-sided molded surface fastener for
this invention can be produced using just one simple,.
continuous manufacturing process. This means that the
uniformity and productivity for the product can be im-
proved while at the same time the price can be
reduced.

According to a second aspect of the invention,
there is provided an appératus for manufactﬁring a

. continuous length of surface fastener engaging. member
including a base layer on the front surface of which
a multiplicity of coupling elements are molded and on
_the back surface of which a backing material is attached,
. comprising: a die wheel having a multiplicity of coup-
ling element molding cavities on its circumferential
surface and a built-in cooling means; a drive means
for rotating the die wheel in one direétion; an‘extru-
sion nozzle situated adjacent to and confronting the

die wheel, the extrusion nozzle having inside an

aH%B&mehwd
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nolten resin flow path 1c at its center fron1mh|ch sheets

backi ng material guide channel 1d is forn
extrution nozzle 1. Its entrance is in the | ol

the extrusion nozzle 1 and it then curmes around until it
with the nolten resin flow path 1c before exiting via the

are extruded in a manner according to t
CTHIS C HA‘S’ ‘BEEN
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width of molten resin is to be extruded, the extrusion

nozzle having a back material guide means for guiding

a backing material, which is supplied separately from

the molten resin, in contact with the molten resin;

and coacting puller rollers situated downstream of the

die wheel in its rotating direction.

In an apparatus for manufacturing a molded

suxr-

face fastener of the second aspect of the invention,

the conventional molding theory is employed along with

an apparatus having a simple construction. At the same

time, the initial objectives of producing a continuous

1ength of high quality surface fastener in an effi-

cient manner can still be achieved.

In the integrally molded product obtained according

to this manufacturing method, a backing material made of,

for example, a knitted or woven article, non-woven cloth

or paper, a porous foam resin or porous synthetic

resin sheet having a large number of loops or hooks

formed on its front side is attached to the rear side

of a base layer which has a large number of coupling

elements on its front side. As the backing cloth is

heated by the extruding nozzle, this base layer material

is impregnated into the porous backing material so that

it performs anchoring function to connect them firmly.

The backing material and the base layer are then firmly

pressed together while the resin is still molten and

the two items are firmly joined together. At this point,

is Sheet Has Been Replaced
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die wheel 2 and a rear pressure roller 8a which is spaced at a
di stance fromthe die wheel 2. This rear p+e sure roll er
pressure between the sheet of nolten resi
nozzle 1, a backing maférial 3 to be attaghed tﬁ
described | ater, and the die wheel L ooq1s E

part of the molten base layer is impregnated in¥3
backing material without being cooled to adhere with
the backing material and the two items are then gradually
cooled to become one itém.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a longitudinal cross-sectional view of
the essential parts of a means for manufacturing a
integrally molded engaging mgmber with backing material
attached for a first embodiment of the present invention;

FIG. 2 is a longitudinal cross-sectional view of
the essential parts of a means for manufacturiné an
integrally molded engaging member with backing material
attached for a éecond embodiment of the present inventiqn;
and |

FIG. 3 is a longitudinal cross-sectional view of
the essential parts of a means for manufacturing an
integrally molded engaging member with backing material
attached for a thrid embodiment of the present invention.

DETAILED DESCRIPTION

First Embodiment

The following is a detailed explanation based on

"-the diagrams of a first embodiment of this invention.

FIG. 1 is a vertical cutaway view showing the
essential parts of the construction of a means for at-
taching a knitted or wovén backing material which has
loops as coupling'elements on its front sﬁrface to a

base material which has hooks as coupling elements on

is Sheet Has Been Replaced
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The die wheel 2 is arranged so that its axis _would.be...-

parallel with the outlet of the nolten resin flow path 1cj EEFL p@ﬂ;amﬁﬁﬂ

the di e wheel

surfape la will then nmake contact with pafft é thre—auter
2 and the | ower arced surfac{ ]I.Hg WHEET HAS BEE .
-12 - )

its front surface for a first embodimeht of lhés—iu

vention.

Also in FIG. 1, numeral 1 indicates an extrusion

nozzle 1. At the front end surface of the upper half

‘of the nozzle 1 there is an upper arced surface la,

the curve of which mirrors that of the die wheel 2 to

be described later, while at the front end surface of
the lower half of the nozzle 1 there is a further

lower arced surface 1lb, the curve of which also mir-
rors that of the die wheel 2 but which is spaced a

fixed distance away from the die wheel 2. This extrusion
nozzle 1 is formed into a T-shaped die and has a

molten resin flow path lc at its center from which
sheets of molten resin are extruded in a manner
according to the present invention.

A backing material-guide channel 1d is formed in

‘the lower half of the extrusion nozzle 1. Its entrance

is in the lower wall of the lower half of the extrusion
nozzle 1 and it then curves around until it runs paral-
lel with the molten resin flow path lc before exiting
via the lower arced surface 1lb in the vicinity of the
die wheel 2 and a rear pressqre.roller 8a which is
spaced at a fixed distance from the die wheel 2. This
rear pressure roller 8a also applies pressure'between
the sheet of molten resin extruded from the extrusion
nozzle 1, a backing material 3 to be attached to this

sheet which will be described later, and the die wheel

is Sheet Has Been, Replaced
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be spaced a fixed distance fromthis die wheel 2.. According to the exanpl e
in FIG 1, there is also a plurality of hookan| di ng caV|t|es 5 formed in

the outer surface of the die wheel 2. He é'HlS , iSARET
of the con- structian of the.di‘e:wheet 2 wi}l SH PiﬁéBﬁEﬂm
Publ
T o

struction is essentially the sane-as_tfigf in r
No. Hei. 1-501775. The die wheel 2 includes a hoIIow x
mater-coolin% j acket.

The die wheel 2 is arranged so that its aXis
would be parallel with the outlet of the molten resin
flow path 1c. The upper arced surface la will then
make contact with part of the outer circumference of
the die wheel 2 and the lower arced surface 1b will
be spaced a fixed distance from this die wheel 2.
According to the example in FIG. 1, there is also a
plurality of hook molding cavities 5 formed in the
outer surface of the die wheel 2.

Herein, only a brief déscription of the con-
struction of the die wheel 2 will be given as its con-
struction is essentially the same as that in Japanese
Patent Publication No. Hei. 1-501575. The die wheel 2
includes a hollow drum with a water-cooling jackgt.
A,mﬁltiélicity 6f ring-shaped boards are fixedly
laminated centrally and axially in the hollow drum.
Each of every other ring-shaped boards has a multi-
plicity of cavities 5 on opposite side peripheral sur-

- faces, each cavity opening at its root end to the side
peripheral surface, while each ring~shaped board ad-
jacent to the cavitied ring-shaped boards is flat at
oppos;terside surfaces.

% The die wheel 2 is then rotated in the direc-

i tion indicated by the arrow inside the die wheel in

the diagram using a known fixed speed driving means.

Thls Sheet Has Been Rep laced




A multiplicity of ring-shaped boards are fixedly |am nated centrally and
axially in the hollow drum Each of every other ring-shg

multi- plicity of cavities 5 on opposite g

cavity opening at its root end to the sid

ri ng-shaped board ad- jacent to the cavi i : at
opposite side surfaces. The di e-whee {nld ; -d I N the di r e -\
tion indicated by the arrow inside the die mheel in

There is then a front guide roller 8b at the
the guide wheel 2 (the right hﬁnd side in the diagram)
which simultaneously rotates at the same speed as the
die wheel 2 and is followd by a pair of puller rollers
6 and 7.

Any one of thermoplast;c resins such as nylon,
polyester or polypropylene can be used as resin
material and also as backing material in this
invention. This means that the front material and
the backing material can either be made of the same
material or of different materials. When molding, the
temperature of the molten resin, the extruding pres-
sure, the die hole temperature and the speed of
rotation will all then be adjusted according to the
resin used. It is, howe#er, important that the
temperature at which the synthetic resin selected for
the front material becomes molten is lower than that
for the resin material used for the backing material,
as the backing material guide channel 1d is formed
within the extruﬁion nozzle 1 in this first embodiment.

According to the means for this invention de-
scribed above, the molten resin extruded from the
extrusion nozzle 1 will be forced into the gap getween
the die wheei 2 and.thg lower arced surface 1b. It
Wiil therefore also fill u§ the hook moiding’cavities
5 so that hooks 4b along with a board shaﬁed base

layer 4a.of fixed thickness and width will be sequen-

tially press molded.
This Sheet Has Been Replaced .
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the.diagran1using a known fixed speed driving neans.
=14- There is then a front guide roller 8b at the front of the guide _——-
wheel 2 (the right hand side in the diagran oniei it SHEET

e

_ EN It
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At the same time as this molding process is|tak= —

ing place, the backing material 3 is guided up’ through

the backing material guide channel 14 in the extrusion
nozzle 1 via the guide roller 8c and is heated by this
extrusion nozzle 1. When it exits from this backing
material guide channel 14 it will be pressed against
the surface of the molten base layer 4a by the rear
pressure roller 8a.

When this pressure is applied, some of the
molten resin 4 from the base layer 4a intrudes into
the knitted or woven structure of the backing material
3 deeply as the temperature differential between the
two surfaces is small. This not only means that the
base layer 4a and the backing material 3 are firmly
joined together, but.also means that the bases of the
loops in the backing material are firmly held by the
resin so.that the loops will hold their shape well and
will be very durable. |

% The molten resin 4 which is in.contact with ap-
proximately half of the die wheel 2 then gradually be-
gins to solidify as it is guided.arouna by tﬁe front
guide roller 8b. During this time the backing material
3 and the molten resin 4 are boﬁh cooled from the in-
side of the die wheel 2 and gradually bond together to
become one item. The hooks 4b are then tugged using a
suitable degree of force smoothly out of fhe cavities

5 before the molten resin has completely solidified so

This Sheet Has Been Replaced -




whi ch simul taneously rotates at the sane speed as the die wheel 2 and is

followd by a pair of puller rollers 6 and f& Any one..g

t hernopl astic resins such as nylon, polye tBﬁSdﬁEgpfy 4 Iy REPUMKNE@TJQgEI
as the resin material and also .as the bacli ng NRE@Gihgl [ rnventi on.
This means that the front nmaterial and_ the Dackiag N 483 Hiedr 1996
made of the sane material or differedf Taterials. , s%e

as the hooks can be temporarily deformed in the

cess, but can still restore themselves to their
original shape before solidifying completely.

In this embodiment a pair of puller rollers 6
and 7 which are turning in opposite directions with
respect to each other at the same speed are then used
to pull the molded resin product 4' (i.e. ma;erial
backed surface fastener) out from the die wheel 2
after it has been molded. Here, the outer surfaces of
the puller rollers 6 and 7 are smooth but any kind of
surface which will pull out the hooks without damaging
them will also be suitable. It is also advisable to
have the puller rollers 6 and 7 rotating at a slightly
faster speed than that of the die wheel 2 to ensure
that the hooks 4b are pulled smoothly from their hook
molding cavities S.

Second Embodiment

| FIG. 2 is a view of a means of constructing a
material backed engaging member for a second embodi-
ment of the preéent invention. Here, the backing
material guide channel 1d is formed outside the nozzle
1. Items in this second embodiment which are essen-
tially the same as items described in the first em-
bodiment will be labelled using the same numerals.

In FIG. 2, numeral 10 represents an éjecfbr
nozzle. The upper half of this ejectof noézle 10 has

an upper arced surface 10a at its front end, the cur-

Thls Sheet Has Been Rep
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tenperature and the speed of rotation wl

& ) Caor

to the resin used. It is, however, inportfa StSHﬂE‘rt : ?'af S’gﬂifg‘m
whi ch the synthetic resin selected fér the_fropg 8 PE

Is lower than that for the resin nBthifL used
as the backing material guide channel 1d is fornmed wt :
nozzle 1 in this first enbodinent. According to thef neanms—Tor this
i nventi on dgature of which mirrors that of the die wheel {2 which

is placed centrally at the front of the nozzle 10.
There is then a lower arced surface 10b at the front
end of the lower half of the nozzle the curvature of
which also mirrors that of the die wheel 2, with this
lower surface being spaced a fixed distance away from
the die wheel 2. The extrusion nozzle 10 includes a T-
shaped die having a molten resin flow path 10c which
opens where the upper and lower arced surfaces 10a and
10b meet, from which a sheet of molten resin 4 is extruded.
Theré is also a backing cloth guide surface 104

for a backing material 30 at fhe lower surface of the
extrusion nozzle 10. A guide roller 8c and a rear
pressure roller 8a are then positioned'a.fixed distance
apart from each other at the back and front of this
Ibacking material guide surface 104 (left and right in
the diagram respectively). The guide roll éc serves to
guide the backing material 30 along the backing mate-
rial guide surface 104 -and the rear pressure roller 8a

has the same function as that described in fhe first

embodiment.

A A - B

In this second embodiment, knitted or woven ar--

PRI

ticles, non-woven cloth or porous film can be used as
the backing material. After the molding process, the
backing material and.thé frént material will bée firmly
molded together as with the first embodiment.

When the apparatus are constructed for this sec-

This Sheet Has Been Replaced
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scri bed above, the nolten resin extruded f pe
be forced into the gap between the die
1b. It wll therefore also fill up the hdok
hooks 4b along with .a board shaped base |y
width will be sequen- tially press mol &8 -

Lhe

extrusi on nozzl.e -t

F-G1 is‘éﬁ

ond embodiment according to the manner described
above, molten resin 4 is extruded from the extrusion
nozzle 10 into a gap 20 between the nozzle 10 and the
die wheel 2. The molten resin 4 then flows into the
hook molding cavities 5 at the circumference of the
die wheel 2 and is then gradually molded as the die
wheel 2 rotates about almost half of its circum-
ference. At the same time as this molding process is
taking place, the backing material 30 is guided up
along thé backing material guide surface 104 by the’
guide roller 8c and the rear pressure roller 8a while
being heated by the nozzle 10. It is then pressed
against the molten surface of the base layer 4a by
the rear pressure roller 8a upon leaving the backing
material guide surface 104.

When this pressure is applied, some of the
molten resin 4 from the base iayer 4a intrudes into a
plurality of interstices present within the backing
material 30 because the temperature differential be-
tween the two surfaces is sma;l. In this way, the base
layer 4a and the backing material 30 are firmly ﬁoined
together.

During.this time the backing material 30 and the
molten resin 4 are cooled from both the inside of the
die wheel 2 and by external air éo that they gradually
bond firmly toéether to become one item. While this

bonding process is taking place, the item is gquided
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the backing material 3 is guided ppy
gui de channel 1d in the extrusjon nozzlfe
heated by this ' -

At the same tine as this

_19_
by the front guide roller 8b, and thus the firml

bonded product eventually is pulled out by the puiler

rollers 6 and 7.

Third embodiment

FIG. 3 is a view of a third embodiment of the
present invention. In this embodiment, in addition to
the die wheel 2,.a further guide-pressure wheel 9 for
the backing material 30 having the same external
diameter as the die wheel 2 is arranged directly below
the die wheel 2. The die wheel 2 and the guide pres-
sure wheel 9 are driven at the same speed in opposite

directions and are placed in the vicinity of the upper

‘arced surface 100a and the lower arced guide surface

100d, respectively, at the front end of an extrusion
nozzle 100. The lower arced guide surface 1004 con-
stitutes one part of a backing material.guide path for
this invention. A sheet of molten resin is extruded at
the guide wheel 2 from the extrusion nozzle 100 in the
same manner as that for fhe embodiments described pre-
viously. The backing material 3 or 30 is then provided
from below via the guide pressure wheel 9 and is
heated by the nozzle 100 as the drum rotates through
120 degrees'in,order to pass the backing material 30
through the backing material guide path formed between
the guide pressure wheel 9 and the lower arced guide
surface 100d. The molten resin 4 and the backing material

30 then come from opposite directions to pass together

This Sheet Has Been Rep laced
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gxtrusipn nozzle 1. Wen it exits fromthig pack{ng mat eri aly Qg%gﬁﬁﬁﬂﬁﬂ”S“EE’

WRERPRRR

Id it wll be pressed against the surface -~

the rear pressure roller 8a. Whenf t B pio! sone“%
the nolten resin 4 fromthe basé | ayer 4. g tfhel khi t‘lt@z&lCdr 6
woven structure of the backing matesrpgl 3 deeplyas—he_t¢nperhture
differential between the two surfaces is small. This not onl ans t hat
the base baveeetd iy 4118 Hasd 9 { ée{lal ulg;epig;ghre whe&I™ 9,

At this time both wheels apply pressure to the materiéls

to bond them into one item before this one item is
positively pulled out by puller rollers § and 7.

As was the case for the other embodiments men-

tioned previously, some of the molten resin 4 from the .

base layer 4a intrudes into a plurality of interstices

present within the backing material 30 and then

solidifies so that the molded resin product 40' and

the backing material 30 are firmly joined together to

form one item.

When a molded resin product 4' or 40! is
manufactured in a manner according to any of the em-
bodiments described previously, it will be formed as
single body having a plurality of hooks integrally
formed on its base layer 4 with é backing material 3
or 30 fixed firmly to its rear side. Although this is

- . not shown in the examples in the diagrams, these hook

wiil be arranged in a plurality of rows with the hook
in each row facing in the opposite direction to the
hooks in the neighboring row. In this way, the result
surface fastener will have a coupling strength which
non-directional. . |

Although a hook shaped coupling element is used
as the coupling element formed on the front surface
of thé base layer in embodiments 1 to 3, this inven-

tion is by no means Timited to this kind of hook

a
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joiﬁed together, but also neans that the bases of the |[|oops in the backing

material are firmy held by the resin so fhat the |oops w | l—hold-—tHret
shape wel |l and will be very durable. TH;‘gh HERT LR siln REPLAGEMENTSSHEET
contact with ap- proximately half of the ? $H¥§Ncr I dlly be-
gins-to solidify as it is guided around b ui de gr Q,g@;-pgb
During this tinme the backing material2l 8 and the nDIten resiin are

cool ed fromthe in-

shape and shapes such as mushroom shape or approkimate

V-shape with anchoring function would also be suitable.
Also, the rear surface is not just limited to a flat
surface or a surface with a plurality of loops rising
up from it and it may have coupling elements of mush-
room shape or approximate V-shape. For example, a
molded product having coupling elements of anchor shape
on its rear surface and molded coupling elements of
hook shape rising up from ité resin surface could be
used to secure.a carpet to a floor covering. The hooks
of the molded product would engage with the loops of
the carpet and the anéhors would then anchor themselves .
into the floor covering to effectively anchor the car-
pe; to the floor covering. In this way, the carpet
could then be spread all over the floor.

In each of the above emquiments, a sheet of
molteﬁ resin is extruded via a single molten resin
flow path before being pressed together against the
backing material to form a single item. However,
depending on the properties of the materials, there are
also cases where it is necessary to use an adhesive.
‘It is then necessary to dispose a further resin flow
path inbetween the first molten resin flow path and
the backing material guide path. A second molten resin
which has affinity with both the first molten resin
and the backing material is then extruded from this

second resin flow path. This second resin will be
—_— .,
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side of the die wheel 2 and gradually bond becone one |tem
The hooks 4b are then tugged using a sui tgg dBEFTeHASTR Eﬂ ee—s ROt

of the cavities 5 before the molten resin'has dumphetel y IBERWBMEN% SHEET
~ 16 - - - ¥ -
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sandwiched between the front and back material$ thus

improving performance of fusing the molded product
and the backing material.

This invention should by no means be limited to
the foregoing examples, and various modifications may
be suggested without departing from the spirits of
this invention.

A large number of coﬁplicated manufacturing pro-
cesses are not necessary for the method aé¢cording to
the present invention described in detail previously.
Instead, a backing material having a large number of
coupling elements on its surface is firmly secured to
an integrally molded type engaging member in one simple
sequential manufacturing process. Partly beéause of the
simple structure of the apﬁaratus for this invention
-and partly because.of its superio; operativity, the
production yield for this type of coupling section
with backing material attached is extremely high.

With the type of engaging member with backing
material attached which.has been attained, thé molten
resin flowé from the base layer .portion of the engag-
ing.member into the plurality of interstices present
within the structure of the backing material and
solidifies, the anchoring effect of which firmly bonds
the items together. Thi#-will prevent cracks appearing
in the engaging member when it is sewn aﬁd will also

preVent both items from peeling away from each other.

T]ns Sheet Has Been Repl ace
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as the hooks can be tenporarily defornmed in the pro- cess, but can stil
restore thenselves to their original shg 'a

In this enbodinment a pair of puller rollg
opposite directions with respect to eac
used to pull the nolded resin product 4
fastener) out fromthe die wheel 2

(i.e
_23_

More particularly, for the case of a surface fastener

where the backing ﬁaterial is knitted or woven having

hooks or loops, resin from the integrally molded base

layer will impregnate the base cloth. This resin will.
then firmly hold the bases of the hdéks or loops which
will prevent the hooks or loops from falling off or

changing shape and will thus greatly enhance the
durability of the item.

- This Sheet Has Been Rep
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after it has been nDIded Fbre the outer surfaces of the pull LLe#e—ﬁj;
AL GEMENK SHEET

and 7 are _ surfac will pull puge GEM

wi t hout danm ‘ ﬂ ‘ “al so be sui t pbS. SHEET g j\%ﬂw- e—to—ave
the puller gt W otating at g sli Q*R‘Eb $p h@e Hi%
of the die um& ensure that.the hooks™ 4+3~y srmo?bl *r m
their hook molding cavities 5. Seddnd Enbodi nment RlG 2 s a vi-ew
of a nmeans of constructing a

CLAIMS:

1. A method of manufacturing a continuous
length of surface-fastener engaging member including
a base layer on the front sufface of which a multi-
plicity §f coupling elements are molded and on the
back surface of which a backing material is attached,
comprising the steps of:

extruding from an extrusion nozzle (1, 10, 100)
a predetermined width of molten resin (4):;
introducing the molten resin (4), which is extruded
from the extrusion nozzle (1, 10, 100), into a
predetermined gap between the extrusion nozzle (1; 10,
100) and a die wheel (2), which has a multiplicity of
coupling element molding cavities (5) on its circum-~
ferential surface and a cooling unit iﬁside, to £ill
up the coupling element molding cavities (5) with . the

_ molten resin (4) as the die wheel (2) rotates in one
direction;

continuously molding a multiplicity of coupling
elements (4b) integrally on the front surface of a
continuous board-shaped base layer (4a) as the die
wheel (2) is rotated in such a direction as to extrude
the molten resin (4);

applying a porous backing material (3), which is
supplied separatelylfrdm the molten resin (4) and ad-
jacently to the extrusion nozzle (1, 10, 100) while

being heated, to the board-shaped base layer (4a) un-

This Sheet Has Been Replace:

[T




natérial_Eggkgg_ﬁﬂgag+ﬁg—ﬂEﬁber for a second enbodi- ment of the present

i nventi on.
t he nozzl e
sane as it

bodlﬁﬁﬁlAaﬁﬂl be Jlja eI usi
the sanme nurter & In FIG 1, numpgral 1 QP"ggb
nozzl e. The upper hal f of this ejector nozzl e 10 has an up ﬂarced

surface 10a at its front end, the c

Here, the g mat eri al gu
T o7,

TcHASrBEER

s f OrHEPQA(swmzrdsHEET
e

der pressure while the board-shaped base layer (4a) is

moved in response to the rotation of the die wheel
(2):

cooling the die wheel (2) to a predetermined
temperature; and

positively pulling a resulting engaging member
(4', 40'), which includes the board-shaped base layer

(4a) with the backing material (3) attached“theréto as

cooled, from the die wheel (2) in the molten resin ex-

truding direction as the molded coupling elements of

the engaging member (4', 40') are removed from the

'coupling element molding cavities (5).

2. A surface-fastener engaging member manufac-
turing method according to claim 1, wherein the porous
backing material (3), which is supplied separately
from the molten resin (4) and adjacently to the extru-
sion nozzle (10, 100) while being heated, is guided by
a backing material guide surface (10d, 1004) defined
by a nozzle surface and a guide and pressure portion

of the extrusion nozzle (10, 100).

3. A surface fastener engaging member manufac-

~ turing method according to claim 1, wherein the porous

backing material (3), which is supplied separately
from the molten resin (4) and adjacently to.the extru-
sion nozzle (1) while being heated, is guided by a

backing material guide channel (1d) extending in the

extrusion nozzle (1).

eet Has Been Replaced :
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- 17 - vat “mrrors that of the d|e wheel 2 which 1is placed

centra at the f t the nozzle 10.
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4. A surface-fastener engaging membex manufac-

turing method according to any of claims 1 to 3,
wherein each of the coupling elements molded on the
board-shaped base layer (4a) has a hook shape.

5. A surface-fastener engaging member manufac-
turing method according to claim 1, wherein the porous
backing material (3) is a.hﬁ$tai or woven cloth having
on one surface a multiplicity of loops.

6. An apparatus for manufacturing a continuous
length of surface fastener engaging member includihg a
base layer on the front surface of which a multiplicity
of coupling elemenﬁs are molded and on the back surface
of which a backing material is attached, comprising:

a die wheel (2) having a multiplicity of coup-
ling element molding cavities (5) on its circumferen-
tial surface and a built-in cooling means;

a drive means. for rotating said die wheel (2) in
one direction;-

an extrusion nozzle (1, 10, 100) situéted-_
adjacent to and confronting said die wheel (2),
said extrusion nozzle (1, 10, 100) having inside
an ext;usion flow channel (1c¢, 10c, 100c¢) through
which a predetermined width of molten resin (4) is
_to be extruded, said extrﬁsion nozzle (1, 10, 100)"
having a back material guide means (1d, 104, *100d)
for guiding a baéking material (3), which is
supplied separately from the molten resin (4), in

contact with the molten réesin (4); and

This Sheet Has Been Replaced
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end of the Iomer hal f of the nozzl e the cu ure of which also mrrors
that of t this |ower sTHISgglr_:' ' aced a flxed

di stance awa wheel 2. The pxtrusi
shaped die | P@[[HI!@@‘ B‘e'si n flow patt

and | owner s 1¥a and 10b Ipet,
resin 4 is extruded There is alSo a backing cIoth

for a backing material 30 at the |ower surface of the
coacting puller rollers (6, 7) situated

c
o
(0]
ad
o
S
a,.
2
3
&
o

downstream of said die wheel (2) in its rotatiné
direction.

7. A surface-festener engaging member manufac-
turing apparatus according to claim 6, wherein said
backing material guide means (10d, 100d) is a guide

‘
channel defined by a nozzle surface and a guide and
pressure portion (8a, 8c) of said extrusion nozzle
(10, 100).

8. A surface-fastener engaging member manufac-
turlng apparatus according to claim 6, whereln said
backing material guide means (1d) is a gﬁide channel

formed within said extrusion nozzle (1, 10, 100).

This Sheet Has Been Replaced
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extrusi on nozzle 10 A gui de roIIer 80 and a rear pressure—ﬁoiler 8a alﬁ
.then positioned a fixed distance apart ffpf-each other at it & I oA EMEMT g SHEET
front of this backing material guide surffdt8 SHRT —ang rffght 1n the

di agram respectively). The guide roll 8c Ser Veggh .; hg bagkpny 1996

materi al 30 al ong the backing mate- g _guide - nd the rear

pressure roller 8a has the sane functl as that descrrbodd il—t+he—Fftrrst

enbodi nent . . In this second embodi nent, knitted or wdven ar-
ABSTRACT

METHQD AND APPARATUS POR MANUFACTURING A MATERIAL-
BACKED ENGAGING SECTION FOR SURFACE FASTENER

A surface~fastener engaging member manufacturing
method'comprises: extruding from an extrusion nozzle(l) a
molten resin(4); introducing the resin(4) into a gap bet-

* yeen the extrusioﬁ nozzle(l) and a die wheel (2), whieh has
coupling elements molding cavities(5) on its cireum-
ferential surface, to fill up the molding cavities(5) as
the die wheel (2) rotates in one dlrectlon, cont1nuously
molding coupling elements(4b) on a continuous base layer
{4a); applying a porous backing material (3), which is
heated and supplied separately from the resin(4), to the
base layer(4a) under pressure while the base layer(4a) is
carried on the die wheél[Z); cooling the die wheel(2) to a
predetermiﬁed temperature; and removing the molded coupling
g[ements(4b) from molding cavities(5) as a resulting
engaging section(4'), which consists of the base layer(4a),
coupling glemeﬁfs(4b) and the backing'materigl(s) is pulled

positively.

FIGURE 1

heet Has Been Replaced
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ticles, non-woven cloth or porous f| l m can be used as the backing
material. After the mol ding process, th cking material and the front

material will be firmy nolded togethef THIS!}H st enbodi nent

10 OCi 1996

FIG. |
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descrlbed above, nolten

- 18 - ond enbodi nent accordihg to t

X
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resin 4 is extruded fromthe extrusion
nozzle 10 and the die wheel 2. The nol

s mge‘P‘tﬁkf Ve SHeET
co HAPLAGED die MhefT 2 and 1s
then gradually nolded as the die wheel E rotates ar o /ml(jcpfpg‘ts

circum
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ference. At the sanme time as this mol di ng process is taking pl ace, the
backing material 30 is guided up *along :the. backing materi
10d by the guide roller 8c and the rear 'pﬂgSQ-’.EE? HAY lBEfN

REPLAGEMENT SHEET

heated by the nozzle 10. It is then pregs ﬁggm I en surtrace ofr
the base layer 4a by the rear pressureT on ledlin dﬁ1 mng
mat eri al gui de surface 10d. W&n this pressure IS app sone of

t he '

ﬁ
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interstices present wthin the backing material 30 becau e Legﬁﬁr

differenti al

“layer 4a and the backing material 30 are firmy joined tpgettrer:
During this time the backing material; 30 and the nolten 'e;iq & ;e 1880
fromboth the inside of the die wheel 2 and by external i so that the

nDItén resin 4 fromthe base | ayer 4a |ntrudes into a pIurallty of

LiL.e
be- tween the two surfaces is small. In thig 1pi34

Y%

gradual |y bond firmy together to becone one |ten1 Whi | e}t B3

METHOD AND APPARATUS FOR HARUFRCTURING A HATB%IAL

YoYo-5
ZPos wpy

-BACKED ENGAGING MEHBER FOR SURFACE FASTENER

BACKGROUND OF:THE INVENTION
1. Field of the Invention:
The present invention.relates to a method and
apparatus for manufacturing a continuous lehgth of

molded surface fastener from a continuously ejected

board-shaped base layer of thermoplastic resin on the

~"front surface of which a plurality of coupling ele-

ments are-fofmed.aﬁd to the back surface of which a
biéking material is attached, and more particularly to
a method and apparatus for manufactﬁring a molded suf-
face fastener where the backing material is attached
in a firm'and efficient manner so as to give this in-
vention a wide variety of applications.

z.'Descripticn of the Related Art:

Surface fasteners which have coupling elements
6n_both the front and the back of their base layers
are disclosed in, for example, Japanese Patent Publi-
cation No. Sho 42-87459 and Japanese Utility Model
Laid-Open PublicationlNo. Sho 55-122612. In the double-
sided surface fastener disciosed'in Jaéanese Patent
qulication No. Sho 42-87459, multifilament loops are
woven into one side of a single sheet of woven fabric
and monofilament .loops are woven into the'other-side.

After both sides have been heat set, each of the



bonding process is taking place, the itemis guided
¥ 19 - by -the front guide roller 8b, and thus the firmn\

REPLACEMENT SHEET
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monofilament lodps is cut partially off to form obk
shapes so as the woven fabric will then have loops on.
one side and hooks on the other side. Resin i$ then
applied to the base fabfic to hold the hooks and loops
in place.

| In the double-sided surface fastener disclosed
in Japanese Utility Model Laid-Open Publication No.
Sho 55-122612, soft tape having fiber loops on one
side and fiber hooks on the other side is used;'How-
ever, it is not made clear in this publication exactly
how the hooks and loops are fixed to the structure of
t@g soft tape. As fiber is used for the coupling ele-
ments for the double-sided surface fastener in this
publication also, it is assumed that either the same
woven structure as was disclosed in the above Japanese
Patent Pubiication“No. Sho 42-87459, or a structure
‘where individual fibers are pianted in a flexible
sheet was used.

on the other hand, in Japanese Patent Publica-

tion No. ﬁei 1-238805 a surface fastener is disclosed
in which the base material and the coupling elements
are molded from synthetic resin. Here, in order to
make a double-sided surface fastener, a large number
of rows of prof%uding mushroom shaped coupling ele-
ment§ are formed on the ffont surface of the base
layer from the same matérial as the base layer, as is
shown in FIG. 18 of the s;me publication..A large num-

ber of rows of protruding coupling elements with

'



bondéeéd product eventually is pulled out by the puller roIIerswévénd 7.

Thi rd enbodi nent FIG 3 is.a viewof a third enbodi ngm_0f :
present invention. In this enbodinment, in addition.to the iﬂﬁéﬂ%&gﬂﬁyT %ﬁEET

further. gui de-pressure wheel 9 for the backing material 30fh V|ng thedégge
external dianmeter as the die wheel 2 is arranged directly theljowy bt AN
wheel 2. The die wheel 2 and the guide pres- sure wheel 9 grg driven_at

t he sane speed in opposite -3 - o o

spherical heads are also forﬁed on the back side ;s is-
shown in the same éigu:es. The theorf of the structure
of the double-éided surface fastener in this publica-
tion is as followé. As becbmes clear from the Above
specification, these sgrface'fasteners can be_forméd'
by putting thin tapes having large numbers of coup}ing
elements formed in row on ﬁhem onto both sides of a
common base material.of'sufficient width to form a
surface fastener. Alternatively, these thin tapes
could simply be stuck together with adhesive or ad-
hesive resin to form a surface fastener of fixed
width.

When manufacturing the surface fastener dis-
closed in Japanese Patenﬁ Publication No Hei. 1-~238805,
thin tape'having a.large number of protruding coupling
elements along its length is either injection or press
molded in a continuous or non-continuous manner. The
necessary number of tapes ﬁre then placed side by side
and then glued together by using, for exaﬁple, an ad-
hesive. |

A further sdrface fastener is disclosed in Japa-
nese Utility Model Laid-Open Publication No. Hei. 55-
55602. Here, a fiber backing material which is, for
example, a knitted or.wéven article, non}woven ¢loth ™.
or paper is fused 6nto the back surface of a surface
fastener molded from synﬁhetic resin whiéh-has a base

layer with a large number of hooks formed in it.



directions and are placed in the vicinity'of t he upper
dnd the | ower arced guide surface 100d, respectively, at the front end of
an extrusion

nolten resin is extruded at
100 in the
viously. The backing material 3 or 30 is _then provided

arced surface 100a

nozzl e 100. The | ower arced guide surface 1 €en
one part of a backing material guide path for this inventlBEPU)‘(JE.W%!\E%gk%F

t he guide wheel 2 fromthe exjrgsromnozzl e

same nanner as that for the enbodi nents descripef Qrge-.\.m.\\ 1999

In the same publication, the fiber backing

material is pushed with a great deal o: force against
 the molded body while the resin.from which it is made

is still molten and ih ﬁhis.way a surface'fastener'is
formed. However, thg.details of this manufacturing
process are not disclosed. |

With the fabric type of surface fastener dis;
closed in Japanese Patent Publication No. Sho.-dz-
87459, the combination of the degree of softness
usually associated with fabrics and the softness of
monofilaments means that the loops and hooks can be
brought together and peeled away from each other in a
verf smooth manner. Furthermore, by putting the
monofilamgnts which are to be made into hooks throﬁgh
a2 drawing §rocess; even with just a small area of cut
through surfaces a high degree of coupling strength
land flexibility can be attained. Also, by increasing
the hook density, it is possible to increase the cou-
pling strength and make the item sufficiently durable
when used reﬁeatedly. It is, thever, very difficult
to reduce the production costs with this fabric type
of surface fastener as this process consumes a large
amount of'material and requires a large number of
manufacturing steps.

Also, as is madelclear iﬁ'the aforementioﬁed
publication, this kind of surface fastenér where coup-

'ling elements are woven into both sides of a fabric



from bel ow via the guide pressure wheel 9 and is heated by thé nozzfe 100

as the drumrotates through 120 degrees in order to pass t i T
material 30 through the backing material guide path forned MQ%MEQLPSHEE

gui de pressure wheel 9 and the |ower arced guide surface 1p0d. The nnlh
resin 4 and the backing material 30 then come from opposité d¢ine IMIMS‘ ﬁ _
pass toget her : B ' ' ' _ :
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type base differs from other common fabric type sdr-
face fasteners with coupling element$ on.thgir sur-
faces in that it is impossible to impregnate resin
only into the base fabric.when it is intended to hold
the roots of the coupling elements protruding.from
both sides of the base fabric in place. Unfortunately,
this resin cannot be restricted to just the fase fabric
and unavoidably adheres to the coupling elements. It
.is therefore very difficult to fix them in a secure
manner without making the coupling eiements tough.
i Also, it becomes clear from the publication that
a very complicated manufacturing process is required
to produce the kind'of integrally molded type surface
fastener which is disclosed in Japanese Patent Publication
No. Hei 1-238805. This means that this kind of double-
sided surface fastener cannot be produced efficiently
and it becomes apparent from FIG. 18 in the same pub-
lication that a high level of productivity is nearly
impossible. -

In the aforementioned Japanese Utility Modei '
Laid-Open Publication No. Hei 55-55602 a material
backed surface fastener is also forwarded. ﬁeré; the
fiber backing material is pushed with a great deal of
force against the molded body while the resin from

which it is made is still molten. Since there is a
great témperature differential between th? backing

material and the moldedibody, the molten resin



- 20 - between the die wheel 2 and the gui de pressure mheel'g_ At thls
time both wheels apply pressure to the materials to bond themj
itembefore this one itemis positively pulled out by pulldr
7. As was the case for the other enbodinents nen- tidn
sonme of the nolten resin 4 fromthe

-6 -

solidifies as soon as it comes in contact_with the
fiber material irrespective to their welding perform-

-ance, so that the two items cannot be fused_together.
effectively onlf by piessiné them together.

SUMMARY OF THE INVENTION

Since this'invention'sets out to solve the prob-
lems encountered in conventibnal double-sided surface
fésteners, its object is to provide a method and appa-
ratué for manufaqturing é molded surface fastener
where a backing material such as a knitted or woven
article, a non-woven cloth, a piece of paper'or a
sheet of synthetic resin is attached to the back sur-
face of an integrally molded synthetic resin ehgaging
member in a firm and efficient manner.

As the result of a great deal of research into
how best to achieve the aims of this invention, it has
been fouhd that in order to ensure that the backing -

- material is fixed firmly to the back surface of the
molded base layer with coupling elements, it is impor-
tant that this backing material has at least a large
number of holes or interstices and is heated before
being applied to the base layer. To this end, using
the surface faetener_extruding nozzle in high temperature
ae a heating source for the backing material provee to
be both economically viable and satisfactory from the
point of view of productivity. ' |

Technology for malding a base layer and coupling



base fayer 4a intrudes into a plurality of interstices pr esent mﬁthin'the

backing material 30 and then solidifies so that the nol ded eﬁt A SHEET
40' and the backing nmaterial 30 are firmy joined together .tjo ‘m.one

item When a nol ded resin product 4' or 40" is rmanufgct re% in a
manner- according to any of the em - bodiments described previjousl § 0 it 935
be formed as a single body having a plurality of hooks integrally

elements whi&h are ihtegrally formed on this base
layer's front surface at the same time are published
in, for gxamplé, Japanése Patent Publication No. 49-
29697, U.S. Pat. No. 3312583 and International Patent
Laid-Open Publicatiop No. 1-501775.

For example, in the molding method disclosed in
the above U.S. Pat. No. 3312583, molten thermoplastic
~resin is pressed against the outer sdrfacé of a rotat-
ing drum made up from a plurality of circular metallic
plates with corresponding plate shaped spacers. After
this resin has gone into hook molding cavities formed
in the circular.metallic plates, pressure is applied
to the resin which has been spread all over the sur-

.. face of'the drum to form a base layer. The hooks
formed wiﬁhin the hook shaped cavities are then pulled
away from the surface of the drum along with the base
layer in accordance with the rotation of the drum.-
There is a plurality of hook molding cavities formed
at fixed intervals in the outer surface of these cir-
cular metallic platés so as to point inwards towards
the center of these.plaﬁes but the outer surface of
the plate shaped spacers is flat. The reason whf these
plate shaped spacers are necessary is that because_of
the hook shape, the cavities for the whole hook struc-
ture cannot be defined by a éingle mold. |

This inventive concept has come-abéut_as the

result of a great deal of reseafch. It is intended to



g

formed on its ‘base layer 4 with a backing material 3 or 30 fixed firmy to
its rear side. Although this is not shown in the exanpl es_in. the di

these hooks will be arranged in a plurality of rows with -rppéplp_ggEMEN]'rSHEET
each row facing in the opposite direction to the hooks in the Re+-ghbort
row. In this way, the resulting surface fastener will havg o%p! ﬁ
strength which is non-directional. - Al t hough a hook}s ag 0 8&%%9
el enent is used as the coupling el @mnt fornmed on the froft

expand upon and fully consider the synthetic resin
mdlded surface fastener.technoloqy diScloéed in the
above publications to meet the mentioned demands.

According to a first aspéct of the invéntion,'_.
there is provided a method of manufacturing a con- |
tihuous length of surface-fastener engaging member.
including a base layer on the front surface of which a
multiplicity of coupling elements are molded and on
the back surface of which a backing material is at-
tached, comprising the steps of: extruding from an ex;
trusion nozzle a predetermined width of molten resin;
introducing the molten resin, which is extruded from
the extrusion ﬁozzle, into a predetermined gap between
the extrusion nozzle and a die wheel, which has a mul-
tiplicitf of coupling element molding cavities on its
circumferential surface and a cooling unit'ihside, to
£ill up the coupling element molding cavities with the
molten resin as the die wheel rotaﬁes in one direc-
tion; continuously molding a multiplicity of coupling
elements integrally on the front surface of a con-
‘tinuous board-shaped base layer as the die_wheel is
rotated in such a direction as to extrude the molten
;esin: applying a porous backing material, which is |
supplied separately'from the molten resin and ad-
jacently to the extrusion nozzle while being heaﬁed,
to the board-shaped base layer under presgure while

the board-shaped base layer is moved in response to



of the base Iayer in embodi ment s 1'tof3, this inven- tion_is by no neans

Fimted to this kind of hook _ : : REPLRGEMENT SHEET
16 inm 1899
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the rotation of the die wheelf cooling the die wheel
to a predetermined temperature, and

posxtxvely pulling a resultlng engaglng member, which
includes the board-shaped base layer with the backing
material attached thereto as cooled, from the diew |
wheel in the molten resin extruding direction as the
‘'molded coupling elements of the engaging'member are
removed off the couﬁlinq element molding cavities.

‘As becomes clear from the method described
above, the double-sided molded surface fastener for
this invention can be produced using just one simple,
continuous manufacturing process. This means that the
uniformity and productivity for the product can be im-
proved while at the same time the price canlbe
reduced.

According to a second aspect of the invention,
there is provided an apparatus fer manufacturing a
continuous length.of surface fastener engaging member
including a base layer on the f:ont sruface of which
a multiplicity of coupling elements are molded and on
the back surface of which a backing material is attached,
comprising: a die wheel havinq a multiplicity of coup-
ling'element moldimé cavities on its circumferential
sﬁrface and a built-in cooling means; a drive means
for rotating the die wheel in one direction; an extru-
sion nozzle situated aejacent to and confrentinq the

die wheel, the extrusion nozzle having inside an



shape and shapes such as nushroon1shape or apprOX|nate V-shape with
anchoring function would al so be suitable. Al so, the rear quy{AQEMENTFBHEET
just limted to a flat surface or a surface with a pluralt oepS—
rising up fromit and it may have coupling el enments of nugh o] age
or approxi mate V-shape. For exanple, & nolded product having do@ FA Q

el ements of anchor shape on its~ régr “surface and nol ded coupling—eterents
of hook shape rising up fromits resin surface could be

extrusion flow channelsthrdugh which a predetermined’

"~ width of molten resin is'to_be extruded, the extrusion
nozzle having a Sack'material guide means for guiding
a backing material, which is supplied separately from
the molten resin, in contact with the molten res;n:
and coacting puller rollers situated downstream of the
die wheel in its rotating direction.

.In an apparatus for manufacturing a moided sur-
face fastener of the second aspect of the invention,
the conventional-molding theory is employed along with
an apparatus having a simple construction. At the same
time, the initial objectives of producing a continuous
length of high quality surface fastener in an effi-
cient manner can still be achieved.

In ghe integrally molded product obtained according
to this manufacturing method, a backing material made of,
for example, a knitted or woven article, ﬁon-woven cloth
or paper, a porous foam resin'or porous synthetic.
resin sheet having a large number of léops'or hooks
formed on its front side is attached to the rear side
of a base layer which has &'large number of coupling
elements on its front side. As the backing cloth is
heated by .the extruding nozzle, this base layer méteria;_
is impregnated into the poroﬁs backing material so that
it performs anchoring function to cénnect them firmly.
The backing material and the base layer a?e then firmly
pressed together while the resin is.still molten and

the two items are firmly joined together. At this point,



used'to secure a carpet to a roof covering' The hooks
product would engage with the | oops of the carpet and t
t hen anchor thenselves into the floor covering to effectli REPWA

of the ol ded

car- - pet to the floor covering. In this way, the carpet en bl .
spread all over t_he floor. In each of the above e iqemt\;\,\!ég
of nolten resin is extruded via a single nolten resin '

pat h be
bei ng pressed together against thejibacking naterlal to [
However ,

part of the molten base layer is impregnated into this
backing material without being cooled to adhere with
the backing material and the two items are then gradually
cooled to become one iteﬁ.
BRIEFP DESCRIPTION OF THE DRAWINGS
FIG. 1 is a longitudinal cross-sectional view of
the essential parts of a means for manufacturing a
integrally molded engaglng member with backing material
attached for a first embodiment of the present invention;
* FIG. 2 is a longitudinal cross-sectional view of
the essential parts of a means for manufacturing an
integrally molded engaging member with backing materiai
attached for a second embodiment of the present invention;
and
FIG; 3 is a lougitudinal Crose-sectional view of
the essential parts of a means for manufacturing an
integrally molded engaging member with backing material
attached for a thrid embodiment of the present invention.
DETAILED DESCRIPTION
st od i t |
The following is a detailed explanation based on
" the diagrams of a first embodiment of this invention.
FIG. 1 is a vertical cutaway view showing the
essential parts of the construction of a means for at-
taching a knitted or woven backing material which has
loops as coupling elements on its front surface to a

base material which has hooks as coupling elements on



depending on the properties of the materials, there are
Ft 1s necessary to use an adhesive. It is then necessar
further ‘resin flow path inbetween the first nolten resi
t he backing material guide path. A second nolten resin

with both the first nolten resin and the backing nmateri a

fromthis second resin flow path. I?is second resin w ||

i Bhy sy 1999 t

s'then extruded
be ' .

its front surface for a first embodiment of this in-

vention. -

Also in FIG. 1, numeral 1 indicates an extrusion

nozzle 1. At the front end surface of the upper half

of the nozzle 1 there is an upper arced surface la,

the curve of which mirrors that of the die wheel 2 to

be described later, while at the front end surface of

the lower half of the nozzle 1 there is a further

lower arced surface 1b, the curve of which also mir-

rors that of the die wheel 2 but which is spaced a

fixed distance away from. the die wheel 2. This extrusion

nozzle 1 is formed intoc a T-shaped die and has a

molten resin flow path 1lc at its center from which

sheets of molten resin'are_extruded in a manner

according'to the present invention.

A backing material guide channel 1d is formed in

the lower half of the extrution nozzle 1. Its entrance

is in the lower wall of the lower half of the extrusion

nozzle 1 and it then curves around until it

runs paral-

lel with the molten resin flow path lc before exiting

via the lower arced sufface 1b in the vicinity of the

die wheel 2 and a rear pressure roller 8a which is

spaced at a fixed distance from the die wheel 2. This

fear pressuré roller 8a also applies pressure between

the'sheet of molten resin extruded from the extrusion

nozzle 1, a backing material 3 to be attached to this

sheet which will be described later, and the die wheel
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sandwi ched between the front and back materials thus inproving

performance of fusing the nol ded product and the backing nmaterj.al.

This invention should by no neans be limted to

1 |

s
‘8
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The die wheel 2 is arranged so that its axis'
would be parallel with the outlet of the molten resin
flow path 1c. The ﬁpper arced surface la will then
make contact with partlof the outer circumference of
the die wheel 2 and the lower arced surface 1b will
be spaced a fixed distance from this die wheel 2.
According to the_example.;n FIG. 1, there is also a
plurality of hook molding cavities 5 formed in the
outér surface of the die wheel 2.

- Hefein, only a brief description of the con~
struction of the die wheel 2 will be given as its cén-
struction is essentially the same as that in Japanese
Patent Publication No. Hei. 1-501775. The die wheel 2
includes a hollow-drum'with a water—cooling jacket.

A multiélicity of ring-shaped boards are fixedly
laminated centrally and axially in the hoilow drum.
Each of every other ring-shaped boards has a multi-
plicity of cavities 5 on opposite side peripheral sur-
faces, eadh cavity opening at its root end to the side
peripheral surface, while each ring-shaped board ad-
jacent to the cavitied ring-shaped boards is flat.at
opposite side surfaces. | |

‘The die wheel 2 is then rotated in thé direc-"
tion indicated by the arrow inside the die wheel in

the diagram usihg a known fixed speed driving means.




t he foregoi ng exanpl es, and various nodifications may be
departing fromthe spirits of this invention. A
conplicated manufacturing pro- cesses are not necessary f
according to the present invention described in detail prev
I nstead, a backing material having a large nunber of coup
Its surface S f|rn1y secured to -ah4 |ntegrally nDIded typ
in one sinple :

GEPMDEMEN'DfSHEET

Dr Q rv-n+
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' There is then a front guide roller 8b at the front of
the guide wheel 2 (the right hahd side in the diagram)
which simultaneously rotates at the same speed as the
die wheel 2 and is followd by a pair of puller rollers
6 and 7.

Any one of thermdplastic resins such as nylon,
polyester or polypropylene can be used as the resin
matérial and also as the backing matérial in th;s
invention. This.means that the front material and
the baékinq material can either be made of the same
material or different materials. Wwhen molding, the
temperature of the molteﬁ resin, the extruding pres;
sure, the die hole temperature and the speed of
rotation will ail then be adjusted according to the
resin used, 1It is, howeve;, important that the
température at which the synthetic resin selected for
the front material becomes molten is lower than that
for the resin material used for the backing material,
as the backing material guide channel 1d-is formed |
within the extrution nozzle 1 in this fifst embodiment.

According to the means for.this invention de-
scribed above, the molten resin extruded from the
extrusion nozzle 1 will be forced into the gap Setween
the die wheel 2 and the lower aréed surface 1b. It
yillltherefore also fili ﬁp the hook molding cavities
S sq that hooks 4b along with a board sha.ped base .

laye; 4a of fixed thickness and width_wiil be sequen-
tially press molded.



sequenti al manufacturing process. Partly because of the
of the apparatus foor this invention and partly because:
operativity,. ]
backi ng material attached is extrenely high. Wthit ke

engagi ng nenber with backing material attached which hag

the nolten

menber into the plurality of inte[sigcgs present within

t he backi ng

the production yield for this type of coup iv

resin flows fromthe base |ayer portion of t

the structure of
R

mat eri al ~and

At the same eime as this molding process is tak-
ing place, the bacﬁinq-material 3 is guided up through
the backing materlal gulde channel 1d in the extrusion
nozzle 1 via the gulde roller 8c and is heated by this
extrusion nozzle 1. When it _exxts from this backxng
material guide channel 1d it will be pressed against
the surface of the molten base layer 4a by the rear
pressure roller 8a.

When this -pressure is applied, some of the
melten resin 4 from the base layer 4a intrudes into
the knitted or woven structure of the baeking material
3 deeply as the temperature differential between the
two surfaces is small. This not only means that the
base layer 4a and the.backing material 3 are firmly
joined together, but also means that the bases of the
loops in.the backing material are firmly held by the
resin so that the loops will hold their shape well and
will be very durable.

The molten resin 4 which is in contact with ap-
proximately half of the die wheel 2 then gradually be-
gins to solidify as it is guided around by the front
guide roller 8b. During this time the backing material
3 and the molten resin 4 are both cooled from the in-
side of the die wheel 2 and gradually bond together to
become one item. fhe hooks 4b are then tugged using a
suitable degree of force smoothly out of fhe cavities

5 before the molten-resin has completely solidified so



solidifies, the anchoring effect of which firmy bonds the itens toqethér.

This will
and wi |l |

prevent cracks appearing in the engagi ng nenber Whedkd el
also prevent both itens from.peeling away fron1eac1q§#“gPEﬂEﬁ?m§HEEr
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as the ﬁooks can be teméorarily deformed in the pro- :
cess, but can #till restore themselves to theif
oriéinal shape before solidifying completely.

In this embodimént a pair of puller rollers 6
and 7 which are turning in opposite directions w#tb
respect to each other at the same speed afe then used
to pull the molded resin product 4' (i.e. material
backed surface fastener).out from the die wheel 2
after it has been @olded. Here, the outer surfaces of
the puller rollers 6 and 7 are smooth but any kind of
surface which will pull out the hooks without damaging-
them will also be suitable. It is also advisable to
have the puller rollers 6 and 7 rotating at a slightly

'"faster speed than that of the die wheel 2 to ensure
"that the hodks 4b are pulled smoothly from their hook
molding cavities 5.

Second Embodiment

FIG. 2 is a view of a means of consﬁructing a
material backed engaging member for a second embodi-
ment of the present invention. Here, the backing
material guide channel 1d is.formed outside the nozzle
1. Items in this second embodiment which are essen-
tially the same as items described in the first em-
bodiment will be labelled using the same numerals.

In FIG. 1, numeral 10 represents an ejector
nozzle. The upper half of this ejector no?zle 10 has

an upper arced surface 10a at its front end, the cur-



- 23 - More particularly, for the case of .a surface fast

TCT C LU ITICT
backing material is knitted or woven having hooks or |oops,| REPLACEMEMT (SHEET
integrally nolded base layer will inpregnate the base clothl fats=resim
will then firmy hold the bases of the hooks or |oops which Fhlg PiAaY 4999
t he hooks or loops fromfalling off or changing shape and I hus

greatly enhance the
: ' - 17 -

vature of which mirrors that of the die wheel 2 which
is placed centrally at the front of the nozzle 10.
There is then a lower.afced.surface 10b at the front
end of the ldwer half of the ﬁozzle the curvature of
which also mirrors that of the die wheel 2, with this
lower surface being spaced a fixed distance away from
the die wheel 2. The extrusion nozzle 10 includes a T-
shaped die having a molten resin flow path 10c which
opens where the uppet and lower arced surfaces 10a and
10b meet, from which a sheet of mol:en resin 4 is extruded.

- . There is also a backing cloth guide surface 10d
for a backing material 30 at the lower surface of the
extrusion nozzle 10. A guide roller 8c and a rear
pressure roller 8a are then positioned a fixed distance
apart from.each other at the back and front of this
backing material guidé'surface 10d (left and right in
the diagram respectively). The guide roll 8c serves to
guide the backing material 30 along the backing mate-~
rial guide surface 10d and the rear pressure roller 8a
has the same function as that described in the first
embodiment.

In this second emﬁodiment, knitted or woven ar-
tiqles, non-woven cloth or porous film can be used as
the backing mategial. After the molding process, the
backing material and the frbnt material will be firmly
molded together as with the first émbodimént.

When the apparatus ére constructed for this sec-



durability of the item -2

. /R o WV VI ¥ S
1. A method of manufacturing a continuous - | REPLACEMENT SHEET
.4 6 w1999
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ond embodiment according to the manner described
above, moiten resin 4 is extruded fbom the extrusion
nozzle 10 into a gap 20 betﬁeen the nozzle 10 and the
die wheel 2. The molten resin 4 then flows into the
hook molding cavities 5 at ghe circumference of the
die wheel 2 and is then gradually molded as the die
wheel 2 rotates about-almost half of its circum-
ference. At the same time as this molding process is
taking place, the backing material 30 is guided up
along the backigg material guide surface 104 by the
gg}de roller 8c and the rear pressure roller 8a while
being heated by the nozzle 10. It is then preésed
against the molten surface of the base layer 4a by
the rear pressure roller 8a upon leaving the backing
material guide surface 10d. |

‘When this pressure is applied, some of the
molten resin 4 from the base layer 4a intrudes into a
plurality of interstices present within the backing
material 30 because the temperature Qifferential be-
tween the two surfaces is small. In this wéy, the base
layer 4a and the backing material 30 are firmly foined
together. | _

During this time.the backing material 30 and the
mblten.resin 4 are cooled from both the inside of the
die wheel 2 and by external air so that they gradually
bond firmly together to become one item. ﬁhile this

bonding process is taking place, the item is guided



| ength of surface fastener engagi ng nenber- i ncl udi ng a ba o

front surface of which a nulti- plicity of coupling el ene tBEgﬁﬁﬁ%@ﬂgggﬁEEr
and on the back surface of which a backing material is attlacfied,

conprising the steps of: (a) extruding froman extr sian1ﬁo@$m9ﬁﬂm
predeterm ned width of nolten resin; - -(b) introducing the nolten
resin, which is ex- truded fromthe extrusion nozzle, into] a '

pr edet er mi ned - 19 - :

by the front guide roller 8b, and thus the'f;rmly
bonded product eventually_is pulled out by Ehe-puller
~.rollers 6 and 7. |
Third embodiment
FIG. 3 is a view of a third embodiment of the
present invention. In this embodiment, in addition to
the die wheel 2, a further guide-pressure wheel 9 for
the backing material 30 having thé same external
diameter as the dée wheel 2 is arranged directly below
the die wheel 2. The die wheel 2 and the guide pres-
sure wheel 9 are driven at the same speed in opposite
directions and are placed in the vicinity of the upper
arced surface 100a and the lower arced guide surface
1004, respectively, at the front end of an extrusién
'nozzle 106.' The lower arced guide surface 1004 con-
stitutes one part of a backing material guide path for
this invention. A sheet of molten resin is extruded at
" the guidg wheel 2 from the extrusion nozzle 100 in the
same manner as that for the embodiments described pre-
viously. The backing material 3 or 30 is thén-provided
from below via the guide pressuﬁe wheel 9 and is
'he;ted by the nozzle 100 as the drum rotates through
120 degrees in order to pass the backing material 30
thfough the backing material guide path formed between
-the guide pressure wheel 9 and the lower arced guide
surface 100d. The molten resin 4 and the Eacking material

30 then come from opposité directions to pass together



gap between the'extrusion hozzl e and a die wheel, whi ch |

o A :
mul tiplicity of coupling element nolding cavities onits cREBLAQQMENﬁ:ﬁﬁEET

surface and a cooling unit inside, to fill up the coupling Etrement
molding cavities with the nolten resin as the die wheel | rptptespmigshe
direction; (c) continuously nolding a nmultiplicity jof{ coup- l'in

el enments integrally on the front surface of a cont i nuous |pboard- Shaped
base | ayer as the die wheel |9'20cnated in such a direction as to _extrude

the nol t en-

_between the die wheel 2 and the guide pressure wheel 9.

At this time both wheels apply pressure to the materials
to bond them into one item before this one item is‘
positively pulled out by puller rollers 6 and 7.

As was the case for the other embodiments men-
tioned previously, some of the molten resin 4 from the .
base layer 4a intrudes into a plurality of interstices
present within the backing material 30 and tuen
solidifies so that the molded resin product 40' and
the backing material 30 are firmly joined together to
form one item.

When a uolded resin product 4' or 40' is
manufactured in a manner according to any of the em-
bodiments described previously, it will be formed as a
single body having a plurality of hooks integrally

formed on its base layer 4 with a backing material 3

or 30 fixed firmly to its rear side. Although this is

not shown in the examples in the.diagrams, these hooks

will be arranged in a plurality of rows with the hooks

in each row facing in the opposite direction to the

hooks in the neighboring row. In this way, the resulting
surface fastener will have a coupling strength which_is
non-dlrectional.

Although a hook shaped coupling element is used
as the coupling element formed on the front surface
of tue base layer in embodiments 1 to 3,'this inven-

tion is by no means limited to this kind of hook




resinm

t he board-shaped base |ayer is noved in response to

| (d) applying a porous backing material, whict ib"' ;u  iie. .”
separately fromthe nolten resin and ad- jacently to the exBEBHNBﬂMﬁﬂiﬁfEET

whi | e bei ng heat ed, to the board-shaped base |layer under fr V )
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shape;and shapes such as mushroom shape or approximate
V-shape with anchofihé function would also be suitable.
Also, the rear surface is not just limited td a flat
surface or a surface with a plurality of loops rising
up from it.and it may'havé coupling elements of mdSh-'
room shape or approximéte V-shape. For example, a
molded product having coupling elements of anchor shape
on its rear surface and mblded coupling elements of
hook shape_risihg up from its resin surface could be
used to secure a carpet to.a floor covering. The hooks
of the molded product.would engage with the loops of
the carpet and the anchors would then anchor themselves
into the floor covering to effectively anchor the car-
pet to the floor covering. In this way, the carpet -
could then be spread all over the floor.

In each.of the above embodiments, a sheet of
molten resin is extruded via a single molten.resin
flow path before being pressed together against the
backing maﬁerial to form a single item. However,
depending on the properties of the materials, there are
also casées where it ié necessary to use an adhesive.
It is then negessary to ﬁispose a further resin flow
'path inbetween the first molten resin flow path and
the backing material guide path. A second molten resin
which has affinity with both the first molten resin
and the backing material is then extrudedlfrom this

second resin flow path. This second resin will be



- 25-- the rotation of the die wheel ; (e) cooliﬁg the die wheel to

a predeterm ned tenperature; and- (f) positively pul [T . tSHEET
engagi ng nenber, which includes the board-shaped base Iaye*'ﬂ#?ﬁCé@Eg# 3--
backi ng material attached thereto as cool ed, from
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sandwiched between the front and back materials thus
- improving performance of fusing the'molded product
and the.backing'material; | |

This invention should by no means be limited to
the foregoing examples, and various modifications may
be suggested without departing from the spirits of
this invention. _

A large number of complicated manufacturing pro-
cesses are not necessary for the method according to
the present invention described in detail previously.
Instead, a backing material having a large number of
coupling elements on its surface is firmly secured to
an integrally molded type engaging member in one simple
sequential manufacturing process. Partly be;ause of the
simple structure of the apparatus for this invention |
and partly because of its superior o?erativity,-the
production yield for this type of coupling section
with backing material attached is extremelf high.

Wiﬁh the type of engaging member with backing
material attached which has been attained, the molten
resin flows from the base léyer-porticn of the engag-
ing member into the plurality of interétices present
Wiphin_the structure of the backing material and
solidifies, the anchoring effect of which firmly bonds
the items together. This will érevent crack# appearing
in the engaging member when it is sewn anﬁ will also

- prevent both items from peeling away from each other.



the .di e wheel in the nolten resih-extruding direction as- hﬁﬁﬂﬂﬁ%ﬁﬂﬂg'SHEET
scoupling el enents of the engaging nenber are renoved off gh _ i

el enent nolding cavities. 2. A surface-fastener engadi ng_nmenber
manufac- turing method according to claim1, wherein the gorlousb HANKIZY
material, which is supplied separately from the nolten regirl_and o

adj acently to the extrusion nozzle whi.le being heated, is])guided by a
backi ng -
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'More particularly, for the case of a surface fastener
where the backing material is knitted or woven having
hooks or loops, resin from'the integrally moided base
layer will impregnate the base cloth. This resin Qill
then firmly hold the bases of the hooks or ioops which
will prevent the hooks or loops from.falling off or
changing‘shape and will thus greatly enhance the
durability of the item,



mat eri al gui de surface defined by a hoZzIe_éurface and a QU|de and

pressure portion of the extrusion nozzle. 3. A surf gee—feastene

engaging~ﬂeﬁhe+—ﬂanuiae~——Luring_nethod-according to claiml, RERhAGENENHhSHEET
por ous Tﬂ@.%mﬁl b which is supplied separately from trremotten

resin an e extrusion nozzle while being he¢atled, gi d
by a bacKi [ [ [ q gogiﬁgsgg

de channel extending in the extrugign
- 24 - : |

CLAIMS:

1. A method of manufacturing a continuous

length of surface fastener engaging member anluding
-a base layer on the front surface of which a multi-

plicity of coupling elemenﬁs are molded and on the
back surface of which a backing material is attached,
' comprising the steps of:

(a) extruding from an extrusion nozzle a
predetermined width of molten resin;

(b) introducing the molten resin, which is ex-
truded from the extrusion nozzle, into a predeﬁermined
ga? between the extrusidn nozzle and a_die wheel,
which has a multiplicity of coupling element molding
cavities on its circumferential surface and a cooling
unit insidé,'to £ill up the coupling element molding
cavities with the molten resin as the die wheel
rotates in one direction;

(c) continucusly molding a multiplicity of coup-
ling elements integrally on the front surface of a
coqtinuous board-shaped base layer as the die wheel is
rotated in such a directioﬁ as to extﬁude the molten
resin; | _

' (d) applying a poroué backing material, which is
supplied'separately'from the molten resin and ad-
jacently to the extrusion nozzle while being heated,
to the-board—shaped base layer under preééure while

the board-shaped base layer is moved in response to



4. A'surface fastenér'engaging menber manufac- turing method according to

¢claiml1l, whereirn—eachof _ . . - 26 -
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the rotation of the die wheel;

(e) cooling the die wheel to a predetermined
‘temperature; and -

jgl_posiﬁively pulling a resulting engaging
member, which includés the board-shaped base layer with
the backing material attached thereto as cooled, from
the die wheel in the molten fesin extruding direction
as the molded coupling eleménts of the engaging
member.are remoqu off the couplihg element molding
cavities.

2. A surface-fastener engaging member manufac-
turing method according to claim 1, wherein the porous
_backing material, which is supplied separately from
the molten resin and adjacently to the extrusion
nozzle while being heated, is guided by a backing
material guide surface defined by a nozzle surface
and a guide and pressure portion of the extrusion
nozzle.

3. A surface fastener engaging member manufac-
turing method according to claim 1, wherein the porous
baékinq material, which is supplied separately from
the molten resin and adjacentiy_to the extrusion
nozzle while being heated, is guided by a backing
material guide channel extending in the extrusion
nozzle. |

4. A surface fastener enéaging member manufac-

turing method according to claim 1, wherein each of



t he coupllng elenents not-d
Shape. 5 A surfac
according to claim2, mhe
boar d- shaped base Iayer
engagi ng menber manuf ac-
of the coupling el enents
shape.

t he board- shaped base | ayer has a hook

rl on
ner engagi ng nenber nmanuf aqe=—tt gt othmm
biﬂ ﬁ coupl i ng el enent{s REBL&EAENT SHEET
6. A surfla
ng nethod accordlng to cl ai m§3,

turi
mol d

ed on the board-shaped base

Raibh SRR

- 26 -

the coupling elements molded on the board-shaped base
layer has a hook shape.
5. A surface fastener engaging member manufac-

turing method according to claim 2, wherein each of

the coupling elements molded on the board-shaped base

layer has a hook shape.

6. A surface fastener engaging member manufac-

turing method according to claim 3, wherein each gg

the cougling elements molded on the board-shaped base

layer has a hook shape.

7. A surface fastener engaging member manufac-
turing method according to claim 1, wherein the porous

backing material is a knitted, woven, or non-woven cloth

having on one surface a multiplicity of loops.

8. An apparatus for manufacturing a édntinuous
length of surface fastener engaging member including
a base layer on the frontlsurface of which a multi-
plicity of coupling elements are molded and on the
back surface of which a baéking material is attached,
comprising: _ _ _

(a) a die wheel having,a multiplicity of coup-
ling element molding cavities on its circumferential
surface and a built-in cooling means;

(b) a drive means for rotating said die wheel in-
one direction; | |

(d) an extrusion nozzle situated adjacent to and

‘confronting said die wheel, said extrusion nozzle having



7. A surface fastener engagi ng nenber manufac- turing met hod according to

a5 survammms wore ey

claim1, wheérein the porous backing material is a knitted eﬁ:'p} "*“ET
non-woven cloth having on_gﬂ§_§ELL§§EﬁgUgglfiplicity of | ¢o g ity
An apparatus for manufacturing a conti | ength of sur ad& Tastener

engagi ng nmenber i ncl udi ngnumngm the front surfade |ofy bhitaM €99
multi- plicity of coupli ﬂ”ﬂ"‘ﬂ'#l ded and on the} Hack surface off
whi ch a backing material is att aéhed,
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inside an extrusion flow channei through which a
predetermined width of molten resin is to be extrudéd,
said extrusion nozzle having a back material guide
means for guiding a backing material, which is sup-
plied separately from the molten resin, in contact
with the molten resin; and

{e) coacting puller rollers situated downstream
of said die wheel in its rotating direction.

9. A surface-fasténer engaging member manufac-
turing apparatus according to'claim 8, whefein said
backing material guide means is a guide channel defined
by a nozzle surface and a guide and éressure portion
of said eitrusion nozzle.

10. A surface-fastener member manufac-
turing apparatus according to claim 8, wherein said

-backing material guidé means is a guide channel formed

within said extrusion nozzle.



' cOnprféing: (a) a die mhééL;hayLng_a nultipricity.of'coud- | ing

_element nolding cavities on its circunferenti'al surface a mﬁg@#ﬁ;&f S{l;igeET

cool ing neans; . - (b) a drive neans for fotating said
direction: (d) an extrusion nozzle situated adjacentjtp and . -
‘confronting said die wheel, said extrusion nozzle having 16 iam 1398
-_28_ N
ABSTRACT

METHOD AND APPARATUS FOR MANUFACTURING A MATERIAL-
BACKED ENGAGING SECTION FOR SURFACE FASTENER

A surfaée-fastener_engaging meﬁber'manufacturiqg
nethod.comprises: extfuding from an extrusion nozzle(l) a
molten resin(4): introducing the resin(41 into a gap bet-

- ween the extrusion nozzle(l) and a die wheel(2), which has
coupling elements.molding cavlties(S) on its clrcum-
ferential surface, to fill ﬁp the mplding_cavities(S)'as
the die wheel(2) rotates in one ﬁiréction; continuously.
nolding coupling elements(4b) on a continuous base layer
{4a); applying a porous.backing material (3), which is
heated and supplied separately from the resin(4), to the
base layer(4a) under pressure while the base layer(4a) is
carried on the die wheel(2); cooling the die wheel(2). ta a
predetermined tempefétureﬁ and removing the molded coupling
glements(4b) from molding cavities(5) as a resulting
éngaging section(4'), which consists of the base layer(4a),
codbling elements(4b) and the backing materi;l(3) is pulled
positively. | | |

FIGURE 1



- 27 - I nsi de an extrusion flow channel thlrough whi ch a pr edet er m ned

wi.dth of nolten resin is to be extruded ' sald extru5|on N Q22— vt 3 GGy
~ back material guide . REPLACEMENT SHEET
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FIG. |




means for guiding a backing material, which is sup- pI [ ed separately from '
the nolten resin, in contact wth the nolten resi.n; and ot
coacting puller rollers situated downstream .of sai d die vvhebl ﬂk';jﬁ(}(p@lﬁ\)fﬁﬂﬁ
rotating direction. 9. A surface-fastener engagi ng ne rTEnuf ac- i
turing apparatus according to claim8, wherein said backing n'%tdr aTM'gLEQBaJ
nmeans i s a guide channel defined by a nozzle surface and a guilde and
pressure portion '

FIG. 2




of said extrusion nozzl e. 10. A surface-fastener nmenber manufac-

.turing apparatus according to claim8, wherein said backing material quide
neans is a guide channel formed within said extrusion noz2l gepi ACEMENT SHEET
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FIG. 3




