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METHOD AND APPARATUS FOR CON'I'DIUOUSLY PRODUCING ° _
AN DITEGRALLY MOLDED DOUBLE-SIDED SURFACE FASTE‘TER_.

BACKGROUND OF THE INVENTION
1. Field of the Invention _ o
| This invention relates generally to a method and an apparatus for
integrally molding a surface fastener having a.large number of engaging
*  elements on both front and back surfaces of a plate-like base portion
.continuously by extruding a thermoplastic resin.and more particularly
to a method and an apparatus for éfficiently producing a surface fastener
having é large number of engaging elements on its both surfaces.
2. Description of the Prior Art
The surface fasteners having engaging elements on both front and
back surfaces of base portions are known for example in Japanese Patent
‘Publication No. S 42-87459, JapaneSe Utility Model Unexamined Publica-
tion No. S 55-122612, or Japanese Patent Unexamined Publication No. H 1-
238805. | |
With double-sided surfaée fastener disclosed in Japanese Patent
Publication No. S 42-87459, loops are made of multi-filaments and mono-
filaments respectively on front and.back surfaces of a cloth by means
of a loom.and set under heating. Then, mono-filament loopé are partially
cut to provide hooks, so that lbops and hooks are respectively formed
on both front and back surfaces of the cloth. - The loop elements and
~ hook elements are attached to the resin coated cloth.
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plate-1ike base portion continu- ously bylextrudlng a
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Z :J (ra Lgmﬁtesf gﬁ&ﬁkgg%ﬂ?ﬁéggiﬁ?%%gaewU%es@fumny Model Unexamined PubI%3€{did
No. § 55-122612 is provided with fibrous hook elements and loop elements
on front and back surfaces of a soft tape material. But since the
composition of the soft tape.material is not apparent, it is not shown

how engaging elements such as hook elements and loop elements are
adhered to the soft tape material However since the surface fastener
disclosed 1n that Japanese Ctility Mcdel Unexamlned Publication has
- engaging elements made of fibers also, it is supposed to be woven by
the loom as well as the double-sided surface fastener disclosed in
Japanese Patent Publication No. S 42—87&59, or to be produced by planting
individual fibers on a flexible sheet,
Tﬁe surface fastener in which a base naterial and engaging elements

- are molded of synthetic resin is disclosed in Japanese Patent Unexamined

Publication No. H 1—238805; FIG. 18 shows the double-sided surface
fastener wherein a plurality of rows of mushroom-shaped engaging elements
made of synthetic resin are formed to be protruded on one surface of

a base portion, and a plurality of rows of engaging eiements having
ball-like heads made of the same material are formed to be protruded
on the other surface of the base portion; The producing principle of
the double-sided surface fastener shall be apparent from the detailed
description; a row of engaging elements are moided integrally on the
surface of the base portion to provide an elongated narrow tape. Then,
sides of plural tapes are adhered and joined by adhesive or adhesive
resin with or without a sheet-like joining member of width sufficient

as a surface fastener on its back to produce the surface fastener having
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fasteners having engaging elenments : __. 'on both front and

back surfaces of base portions:are-_ .+ _.- I kno %@%amﬁmmmhmd'
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surfaces o y nmeans | |
narrow tape having a row of a large number of engaging elements protruded

therefrom in the longitudinal direction is continuously or discontinﬁously
1n3ect10n—formed or press-formed And after the requ1red number of
tape members is arranged laterally, the sides of the tape members are
mutually adhered by the adhesive. |

Thus, a textile type surface fastener disclosed in Japanese Patent
Publication No. S 42-87459, is characterized in that it is soft to the
touch in engagement and disengagemeht due toipeculiar flexibility of
textile and.flexibility of mono-filament. Since the mono-filament
which constitutes the hooks is given a drawing process, the surface
fastener has high tensile strength and high bending strength even in
small sectional area. Since hooks'of high density.are formed on account
of texitile cohposition, the surface fastener provides high engaging
rate and is durable in repetitive use. But since this textile type
surface fastner requires highmateriai cost and multi-step process,
it is difficult to reduce the manufacturing cost.

In caée of producing double-sided surface fastener having fibrous
engaging elements on both front and back surfaces of the base portion,
ip is impossible to impregnate only base portion with resin only by

| céating or spraying roots of engaging elements with resin in order to
adhere and secure the roots.to the base portion. It is remarkably
difficult to assure the settlement of engaging elements without hardening
them.
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back surfaces of the cloth. The | oop.el enents and hook
elenents are attached to the resin coated cloth.

The surface fastener having, en I hg el nts .on ..
front and backiguorr?%&so 87‘%8%8‘%% yﬂ:egg%gﬁe@dggiﬁu;face fastener dis-
ity Model ﬁﬁ’)é? ' [ j '-Fﬁm- A _ :
provi ded wiyt [Tjg[r]gg ﬁﬁggkﬁg%%}H S én%f?lrhc%%p e%_%?#aﬁ?'s 1 238805’_

on front aoghglacitedUpicResSesObrd reqlireli ARAuERIgCiNFricBitcy and poor
since the conposition of the soft tape material 1s not _

appar ent, produstiwity stsowtharoir sgasposgiblel esmasspradade double~sided

surface fastrers having a construction shown in FIG. 18 on account of

the manufacturing principle. With the surface fastener disclosed in
the above—mentioned Publication; since engaging elements are forned

to have mushroom-shape or anchor-shape, when the nating engaging

elements are'composed of loop elements, this surface fastener provides
high locking force and smcoth engagement without orientation. But it
has defects that disengagement of the engaging elements becomes difficult
due to the high locking force, and that if engaging elements are forcibly
disengaged, the loop elements get broken to have poor durability in
repetitive use. In case the mating engaging elements are formed to

have the mushroom—shape or anchof—shape,'the locking force is remarkably

reduced, making the surface fastener uSeleSs.

SUMMARY OF THE INVENTION
It is therefore an object of this invention to develop a methed and
an apparatus for easily producing a double—sided.surface fastener molded
integrally in a simple process, which provides easy disengagement in
spite of high engaging strength and high durability in repetitive use.

. In order to ensure engaging or locking force and durability, it is
important to form engaging elements as hook elements on at least one
surface of a base portion. In order to promote the producing efficiency
and the quality of the surface fastener, it is important to integrally



as hook elenents and | oop el enents .are .adhered. to.the .-
2 soft tape material. However;.since:the surface Iastener di scl osed in that

Japanese Utility Mdel Unexan1hed Tt ol tI L2

mold A'base portion and engaging elements farmed on front and back
surfaces thereof 51mu1taneously.

However, the techniques for 1ntegrally moldlng a base pcrtlon and
engaglng elements on one surface thereof 51multaneously are already
known for example in United States Patent No. 3312583 and Internatiohal_
Patent Publication WO 87/06522 (Japanese Patent Unexamined Publication
No. H 1-501775). |

The techniques for integrally molding single-sided surface fastener

- disclosed in these Publicatiohs permit a base portion and hook portions
to be integrally molded by extrusion simultaneocusly and ;ontinﬁously.
With this'molding_method, though different means for pushing a resin

into hook element forming cavities is used, metal mold discs and spacer
defining plates are alternately laid and secured to the multi-layer

to laminate a drum. A molten thermoplastic resin is extruded onto the
periphery of the rotary drum. After the molten resin is pushed into
hook elements forming cavities of the metal mold disc, the fesin coated
onto the drum periphery is pressed to form a base portion. Then, inf
tegrally molded hook elements in the cavities are removed together with
the base portion from the drum periphery in synchronization with the
rotation of the drum while being cooled. The metal mold disc is provided
with a plurality of hook elements. forming cavities which are extended

from the periphery toward the center of the drum and which are formed

aﬁ the predetermined intervals in the circumfgrential direction of the
drum. The opposite sides of the spacer defining plates are formed as
smooth surfaces. MHerein, the spacer defining plates are required because
the whole shape of the hook can not be formed as the cavity in one metél
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Publ i cati on has engagi ng el enments made.of fibers.also. it is supposed to be
woven by the | oomas well as.-tthe doubl e-si ded sur.face fastener disclosed in
Japanese Patent Publication NS. S 42 87459, lor .tio be produced by planting

i ndi vidual fibers on a flexibl'e sheet. ™" Thé sufface Tastener in which a
base material and engagi ng el enents are nol ded of synthetic resin is dis-
closed in _Japanese Patent Unexam ned Publication No. H 1-238805. FIG 18
shows the ™ g@ble sided surface fastener wherein a plurality of rows of

mushr oom - shapgds @rt%?ﬂx‘xe O?'Eéefﬁr%h&a‘rﬁ_‘évé’fopﬁéf’%J‘Eééﬁfﬁreﬁie“aﬁév%-f_Or”E.d-tO be

protruded on one sur base
mentioned requirements in this invention.

The first aspect of this inveﬂtion'conéerns a method for continu-
ously producing a surface fastener molded integrally comprising the steps
of, extruding a molten resin from an extrusibn nozzle at:predetermined
width, introducing the molteﬁ resin extruded.from the extrusion noiiie
into a predetermined gap between upper and lower dié rollers having .

a plurality of engaging ehaﬁzms forming cavities on respective peripheries
* and cooling means in inner portionS thereof, filling the molten resin
in the engaging element forming cavities, concurrently rotating the
upper and lower die rollers in the extrusion direction of the molten
resin to mold a large number of engaging elements integrally on both
front and back surfaces of the plate—like base portion'continuously,
cooling them to the desired temperature, and poéitively drawing the
engaging elements of the cooled resin moldéd article in the extrusion

direction of the molten resin while removing them from the cavities. .

Being apparent from the above-mentioned fastener producing methed,
the desired surface fastener may be easily produced continuously in a
successive single process. As a result, qualiﬁy unification, better
producing efficiency, and cost reduction can be achieved.

The second aspect of this invention concerns an apparétus for
continuously producing a surface fastener molded integrally and prdyided
with engaging elements on both surfaces cbmprising upper and lower die
rollers which are disposed up and down with a desired gap therebetween
and are provided with a plurality of engaging elements forming cavities
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tion, and a plurality of .rows:of emngagi‘ng el.ements hav--ing-ball-Iike heads
made of the sanme material are;forneq tg be protruded on.the qQther surface
of the base portion. The produci ng principle_of «the douhle-si~ded surface -
fastener shall be apparent fromthe detailed description; a row of engaging
el enents are nol ded |ntegrally on the surface of the base portion to
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produce the surface fastener having several rows of engaging el e-

in the travelling direction of the surface fastener, an extrusion nozzle
_fof egtruding.a molten resin ét a predetermined width, which is disposed -
on the'uPStream side of the rotary direction toward the gap between

the upper and lower die rollers, and upper and lower drawing rollers
which are disposed on the doynstream side of the rotary direction of
the upper and lower die rollers and located above and below an extrusion
line of the molten resin from the extrusion nozzle.

This producing apparatus has a simple consfruction applying principles
of the conventional apparatus.and the integrally molded dohble—sided
surface fastener may be-goﬁtinuously produced efficiently at the high
quality. |

In the double-sided surface fastener molded integrally by the above-
mentioned producing method, a hook element of_at least on side comprises'
a raised portion having an inclined back surface which smoothly curves
upwards from the base portion, a vertical front surféce, and a reinforcing
rib formed on either side of raised portion, and a hook shaped engagihg
portion extending forward from the front end of the raised portion.

The cross-sectional area of the hook element gradually increases when
going from the front end of the hook shaped engaging portion to the

root of the raised portion. 4And the tip end gf the hook-shaped engaging
portion of one hook element and the end of the sloped back of an adjacent
other hook element are aligned substantially along the same perpendicular
line in the same hook row; or the raised portions of the hook elements

of the adjacent two rows are connected by the reinforcing ribs.

I
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ments of the desired w dth. . Accordi-ngly, in order te-preduce the
surface fas- tener disclosed-ih Japahese Patent Unexami-ned Publi- cation
No. H 1-238805, an el ongated narrow tapéihaving & row of “a-l arge number of
engagi ng el ements protruded therefromin the 1ongitudi nal direction is con-
. tinuously or discontinuously injection-formed or press- forned. And after

t he required nunber of tape menbers is arranged laterally, the sides of the:
t ape nenbers abnasuthelhopk edhmerddcimprises adraised portion Naving a verxi¢dle type

surface fast ool dsed Gcfhde"aaf 0158012 Sl EUblASotigNe N0 S 452 87459,
~ formed on sides of the raised portion, and a hook-shaped engaging portion
formed in the tip end of the raised portion, wﬁerein the sectional area
of the hook element increases gradually from the tip end of the hook
_-shaped_engaging element to the root of the raised portion, a deforming
force is applied to the whole hook element without local bending of

the hook-shaped engaging portion in engagement to prevent the damage

of the engaging portion, and the deforming.force is simultaneously’
accepted by the root of the raised portion to permit smooth separation.
Due to the presence of reinforcing ribs; lateral bending of hook elements
is prevented and a mating loop member is introduced along the inciination
of the back surface of one hook element toward the engaging portion of

the rearvard adjacent hook element to promote the engaging rate and to

increase the engaging strength.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a vertical sectional view of an essential portion of an
apparatus for producing a double-sided surface fastener molded integrally
of the same raw material according to a first embodiment of this invention;
and _

FIG. 2 is a vertical sectional view of an essential portion of an
aﬁparatus for producing a double~sided surface fastener molded integrally
of different kinds or colors 6f rav materials according to a secord

embodiment of this invention.
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terized in that it is soft tao:the touch-jn engagenent and di'sengagenent due
to peculiar flexibility of.textile and,fiexibiliity of mmno-fi.l ament. ‘Since.
t he mono-fil anment which constittutes.the hooks.rs._grven a“drawi ng process,

DETAILED DESCRIPTION
Preferred embodiments of this invention will be illustra;ed with
reference to the accompanying drawings. |
FiG. 1 shows a verticél sectional view of the essential portibn
in manufacturing by use of an apparatus for producing double-sided
surface fastener made of the same resin materiél'according to a first
embodiment_of this invention. An extfusioh nozzle 1 is composed of
arcuate surfaces 1la, 1b héving the same curv#tures as a_paif of upper
~ and lover die rollers 2, 3 and a flat nozzle tip end. This extrusion
" nozzle 1 is composed of a T-shaped die and a'molteh resin 4 is extruded
from an extrusion aperture into a sheet. According to this embodiment;
the extrusion nozzle 1 has a molten resin channel lc in a center portion
thereof. |
The upper and lower die rollers 2 and 3 having axes in parallel
relatively are disposed up and down with a predetermined gap between
thé peripheries thereof. in front of the extrusion nozzle 1. Respective
part of the peripheries of the upper and lower die rollers are nearly
contacted with the upper and lower arcuate surfaces la, 1b of the
extrusion nozzle 1. The upper and lower die roller 2 and 3 are sym-
metrically arranged up and down and are provided with a plurality of
hook elements forming cavities 5 on respective peripheries, on which
the tip end of each hook portion 5a is oriented backward (leftward in
the drawing). '
Since the other structure of the upper and lower die rollers has
substantially the same construction as those disclosed in WO 87/06522,
the other structure will be simply illustrated herein. Each die

———
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t he jsurface fastener has high_tensi+e st-r.engt k- and- hi gh -bendi-ng strength

evenin small sectional area.. Since.hooks of :high-density_are formed on

account of texitile conposition, the-surface-fastener prqQvides hi gh engag-

ing rate and is durable in repetitive use. But since this textile type
surflface fastner requires high material cost and nulti-step process, it
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and !

inner portion and which includes a plurality of cavity-defining plate
.assembly in the ;entral-portion aldng'its axis. Thé plate assembly
includes an alternating series of ring~shaped engraved plates and sub-
stantially flat backing plates'defining'cavities 5 together, within
which hook elements of the surface fastener are formed. The upper and
lower die rollers 2, 3 are rqtéted in the feverse direction toward the
extrusion direction of the extrusion nozzle 1 by a coﬁcurrent driving
device which is not shown in the drawings,las disclosed in the afore-
mentioned International Patent Publication. A pair of upper and lower
drawing rollers 6, 7 are disposed ahead of the upper and lower die
rollers 2, 2 (on the right of the dfawing) and are also concurrently
rotated in the travelling direction of the surface fastener.

The surface fastener of this invention may be made of thermo-
plastic resins such as nylon, polyester, polypropylene plastic materials.
In forming, the temperature and extrusion pressure of the molten resin
and the temperature and rotary velocity of the die rollers may be
properly adjusted according to the piastic resin materials.

According to this apparatus of the aforementioned construction, a
molten resin 4 extruded from an extrusion nozzle 1 is pushed into a gap
between a concurrenty rotating upper and lower die rollers 2 and 3, and
a part of the molten resin fills the hook element forming cavities 5
in order, so that a plate-like base portion 4a having desired thickness
and width can be continuously press-formed between the upper and lower

die rollers 2, 3 while forming hook elements 4b on the plate-like base

i's
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portion.
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~back surfaces of .the base portion,--i_.t <~g inpossible ta-rnprégnate only base
portion with resin only by coating Qr .spraytng roots of..engagi ng el enents
with resin in order to adhere-and secure the_roots to the ha%e por- tion.

It is remarkably difficult to assure the settlenment of engaging el enents

wi t hout hardeni ng them In order to produce the integrally nol ded

surface faste rcl‘xjiss |@le\]mq.g,qstee£§tae é&%é{gdngﬁé‘r?y%lgﬁé £ on No. H

1- 238805, conp i cate progésses are reqU|re causi ng
product i Vighy, 1cver tdiat rétlers 1 BROSS biM &t eodmasg ES@%gxgdﬁéahhes@ ged. sur-

face fasteners having a construction shown in
the inner portion of these rollers, thereby to be gradually hardened.
During this hardening, when a base portion 4a is drawn off under a
proper tension in the extrusion'direction, as soon'aS'indiVidual hook
elements 4b are smoothly removed from the upper and lower cavities 5 |
while they are linearly elastic-deformed, they are restored'to-the
original shapes and naturally cboled at the peripheral temperatufe.to
be hardenéd.. | | |

= In this embodiment, a molded article (double-sided surface fastener
4' is withdrawn from the upper and lower die roilers 2, 3 by use of
a pair of upper and lcwer'drawing rollers 6, 7 which are concurrently
rotated in the travelling direction of the surface fastener. These |
upper and lower drawing rollers 6 and 7 have usually smooth peripheries,
but ;hese rollers are preferably provided with grooves for accommodating
hook elements 4b in circumferential portions to prevent the hook elements
4b from being damaged when they pass tﬁrough these rollers. The rotating
speed of the drawing rollers 6, 7 are set at a slightly higher speed
than the roﬁating Speed of the.upper ard lower die rollers 2, 3 to draw
off the hook elements 4b smoothly from the hook elemeﬁt forming cavities
5. | |
FIG. 2 is a vertical sectional view of the essential portion in

manufacturing a double-sided surface fastener by using different kinds

ar colours of materials on front and back surfaces according to a second

embodiment of this invention, and the same components as the first

embodiment are also provided with the.same reference numbers.

\
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on account -of the manufacturing principle. W-th the sur-- face fastener

di scl osed in the above-nentidned Publ icd—_tén si-nce engaglnq el enents are
formed to have nushroom shapelor anchot* shape -when the ﬁatlng engagi ng

el ements are conposed of |oop el enehts;  this surface fastener provides high
| ocking force and snmooth engagenment wi t-hout orientation. But it has defects:

t hat di ( f.th I t d It d toth
i ah | ocki ng T g GRS AW R 4R PERERg P Eted0NES PEPEI: K1 YR engaged.
the | oop elgrmas gelcdLgkan, %Pgava AR (BRI L nd e sRe L use. I

case the ma I Ng engaglng .
is protruded at the actual angle. First arcuate surfaces 10a, 10b in

the upper and lower end sides have respectively the same curvature to
the upper and lower die rollers 2, 3 and second arcuate surfaces 1o¢,
10d in the central sides have respectivelya larger curvature by a braﬂeter_—
mined value than the upper and lower die roliers 2; 3. The extrusion
ndzzle 10 comprises a.T-shaped die having two molten resin chamnels 10e,
10f which are respectively opened toward ihe upper and lower second

*  arcuate surfaces 10c, 10d. Different kinds or colors of molten resins
40a, 40b are respectively extruded from upper and lower-extrusion openings
of the chamnels 10e, 10f. o _

The upper and lower die rollers 2 and 3 are respectively disposed
up and down and are rotated about respective parallel axis. These
rollers are partially nearly contacted with the first arcuate surfaces
10a, 10b formed in the upper and lower end portions of the extruéiqnl
nozzle 10 and are.arranged with predetermined intervals to the second
arcuate surfaces 10c, 10d.

Consegently, spaces 20, 3b having predetermined interval dimension
are formed between the second arcuate surfaces 10c, 10d formed in the
central portions of the extrusion nozzle 10 and the peripheries of the
upper and lower die rollers 2, 3. The upper and lower die rollers 2, 3
have the same symmetrical arrangement as the first embodiment. A plural-
ity of hoock elements forming cavities 5 of which tip ends Sa of hook
elements are oriented rearward (leftward in the drawing), are formed

on respective peripheries of these die rollers 2, 3. Since the other
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mushr oom shape or anchor-shape, the_ |oeking-force is remarkably reduced.
4 SUMVARY OF THE INVENTION-- -~ + = & 2= ~_.. ~.

- EX N ]
- - . - - -~ - - - -
-- .

- - - - - - -

éonfiguratidn of the upper and lower die rollers 2, 3 are substantially
provided with the same configuration as the first émbodiment, its
illustration js omitted herein. Aléair of drawing rollers 6, 7 are
disposed in the downstream side of upper and lower die rollers 2, 3,
as well as the first embodiment. In molding, the temperature and ex-
trusion pressure of each ﬁolten resin and the teméerature and rotating'

- speed of each die roller and the like may be properly.adjusted according
to the resin material. |

According to the second embodiment, individual molten resiné 40a,:
40b extruded from an extrusion nozzle 10 are respecfively introduced
into spaces 20, 30 formed between the eitrusion nozzle 10 and the upper
and lower die rollers 2, 3. Individual base portions 40c, 40d are
respectively transferred to the gap between the upper ﬁnd'lowér die
rollers 2, 3 vhile filling hook element forming cavities 5 formed in
the peripheries of these die rollers with molten resin. Then, the base
portions 40c and 40d are joined in the gap and pressed between the upper'
and lower die rollers 2, 3 to be mutually welded together. The hook
elements 4e are simultaneously molded in the cavities 5 integrally with.
the base portions.

In this molding, molten resins 40a, 40b are contacted with upper
and lower die rollers and are cooled by cooling means set in the imner
portions of these die rollers to be gradually hardened. During this
h#fdening, when the base portions 4Qc, 40d are drawn off under proper
tensions in the extruéion direction, as soon as individual hook elements
40e are smocthly removed from the upper and lower cavities 5 while they

are elastic-deformed linearly, they are restored to the original shapes

R
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it is therefore an object of this invention te develop -a nmethod and an
apparatus for easily prodUC|ng a dou- ble-si-ded- surface fastener nol ded
integrally in a sinple process, whi ¢h Ppriovi des- easy dlseﬁgagenent in spite

of high engaging strength and hi gh’ durablllty in repetitive use. I n
order to ensure engaglng or locking force and durability. it is irnportant
to forme g el enenis qn_at | east on urface of a
base port r%ﬁ 'Ji'{l%ng{ f%ﬂﬁ?%h%erﬁph i Hﬂ”P@Fﬁ"EFe’chseg}?ﬁd? ‘qual ity

of the Surdtaéﬁxrfs@§t£'218ﬁble'—tsldea 50PR9EL FAsedddr’ M2 1s cooled between the
upper and lower die rollers 2, 3 and the drawing rollers 6, 7 by use
of cooling means such as cooling wind sprayer and the like, so that
it may be positively cooled and hafdened; o ” _
As mentioned above, the double-sided surface fastener member 4',
40' has a large number of hook elements 40e moided integrally on Eoth_
front and back surfaces of the base portioﬁs Ae', 40a’'. A plurality
of rows of hook elements 40e are formed on the both front and back
> surfaces of the base portions 4a', 40a‘', and the hook eiements 40e of
the same row are oriented in the same difection. The adjacent rows
of hook elements are oriented in the opposite directions. 4s a
result, a surface fastener without the orientation in the engaging
strength can be produced. i |
The hook configuration according to this embodiment has a shape
of a wave on the beach and is composed of a raised portion standing up
directly from the front and back surfaces of the base poftion ba', 40a’
and a downward hook-shaped engaging portion formed in the tip end of
the raised portion. |
The inclined back surface of the raised portion in the opposite
side relative to the side on which hook-shaped engaging portion is
formed smoothly curves upwards, standing up from the surface of the
base bortion 1. The front surface of the raised portion on the slde
of the hook-shaped engaging portion stands up generally vertically
through a radius from the surface of the base portions 4a‘, 40a'.
The whole shape of the raised portion is spread downward, and reinforcing
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grally nmold a base portion and engagi ng. el enents .fornmed on fyont and back
surfaces thereof similtane- ously. I However, t.he teehniques for '
integrally nolding a base portdon anll éﬁgagﬂhgféLeﬁentslpn.pne surface
t her eof sinultaneously are al ready knowh for ‘exanple in United States
Pat ent No. 3312583 and I nternational Patent Publication WO 87/06522
(Japanese Patent Unexam ned Publication No. H 1-501775). The techni ques
for integralbsyaneligimed snngjides sifdelle saideic poftist cimtegrildy | wizhdtlienbasese
Publications permt a base,BPrtion and hook portions to be integrally
portion #4a‘', 40a’. e shape of each reinforcing rib may be properly
determined, however, the typical shape has substantially the same width
along the height direction, or the width of the rib is gradually decreased
upwardly from the base portion 4a', 40a' as looking from the front side
of the hook.
The hook-shaped engaging portion is formed on the upper end of -
the raised portion,_continﬁing from fespective tangents of the front
and back surfaces of the raised portion to have a space for engagement.
‘The hook-shaped engaging portion is designed to be slightly tapered.
As a result, the sectional area of the hook element increases gradually
from the tip end of the hook-shaped engaging portion to the root of- -
- the raised portion.
According to the hook configuration, when the loop elements or
mating engaging elements (not shown) are pushed on the hook elements
4b in order to engage the surface fastener with the other mating surface
fastener, the loop elements are put in the slant back surface side of
the raised portion and along the upper surface of the front side of
the tip end of the hook-shaped engaging portion of the hook elements
4b. The loop element guided along the back surface of the hook element
is engaged with the hook-shaped engaging portion of the other mating
hook element ad jacent to the back surface and the loop element guided
toward the tip end of the hook-shaped engaging portion is engaged with
the engaging portion so that the engaging rate improves remarkably.
Due to the presence of the reinforcing ribs, the lateral bending is

prevented when the loop elamntsare pushed against the hook elements

-

Has Been Replaced

"



nol ded by extrusion simnultaneously and continuously. Wth this nol ding
met hod, though different means;for pyshing a:restn into hook el enent
forming cavities is used, nmetat noldsdi~s¢s and spacer défining plates are
alternately laid and secured to the-nulti-layer to lanm “".nate a drum A
moft en thernopl astic resin is . extruded onto the periphery of the rotary
drum After the nmolten resin is pushed into hook el enment form ng cavities
of the met afbmBddthe gagaring naksivithokheedoemedenant doasniPle ARErRASE SVeNs
pressed to form a base portion. Then, integrally nolded hook el enments in
the cavitiesa FWE@?B@% her with the base portion fromthe drum

periphery . On one hand, when the surface fastener is separated from the mating
surface fastener, the loop element is smoothly disengaged from the hook
element,'because the hook-shaped engaging portion has a tapered config-
uration so that its flexibility becomes larger as it goes toward the
tip end of the engaging portion. Due td the sectional configuration
of the raised portion, even whe excessive separating force is applied
tb the hook-shaped engaging portion, the force is surely accepted.by

*  the root, and the raised portion is wholly deformed in the perpendicular

direction, so that the loop element is rapidly disengaged from the hook
element. ' |

In the first and second embodiments, the engaging elements are
formed as hook elements on the both front and back surfaces of the base
portion. But according to this invention, the engaging elements are
formed as the hook elements on at least one surface of the base portion
and do not always have to be formed as the hook elements on the both
front and back surfaces. For example, the hook elements are formed on
the front surface and V-shaped elements are formed on the back surface
of the base material which perform anchoring function.

According to this configuration, when the double-sided surface
fastener produced in this invention is used to secure a double-sided
Ioop matting onto a carpet, hook elements are engaged with loop elements
of the matting and anchdr-shaped elements are inserted into the carpet
to secure the double-sided loop matting to the carpet. -

In the second embodiment of this invention, different kinds or

gheet Has BESY
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in synchroni zation with the retation of the _drum-while beimg cooled. The
nmetal nold disc is prOV|ded~mmth a plurallt¥ of -hook,_ el gment .f or m ng
cavities which are extended ffomthe per phery- Poward the center of the
drum and which are fornmed at the predetern1ned i nter-

colours of resin materials are respectively extruded from two molten
resin channels and the uﬁper and lower base portions are joined and
welded in the gap between the upper and lower die rollers. But, some
‘kind of materials have poor adheéion._ In such case, one resih channel
is disposed ‘in the middle position.between the two molten resin channels
to extrude a molten resin havihg chemical affinity with these tﬁo resin
.materials of different kind, and the molten resih is sandwichéd between
the upper and lower base portions to thereby improve the welding per-
formance of the different resin materials.

= ' According to this invention as stated in detail, the integrally
molded double-sided surface fastener may be easily and continuously
produced in a single process without complicated processes. This
apparatus has a simple constructioﬁ and a high flexibility to produce
the double-sided surface fastener-efficiently.

Moreover, since it is possible to specify the hook configuration
on the double-sided surface fastener as desired, the engaging rate with
the mating loop material is improved. At the same time, sméoth dis¥
engagement of the loop material in separating is also achie?ed. Since
the resistant force is accepted by noﬁ only a part of the hook element
but whole part of the hook element, the engaging portion is not damagéd.
When the reinforcing ribs are formed, the surface fastener is duréble
in the repetitive use and provides easy engagement and disengagement.
It may be smooth to the touch as well as the knitting type'surface
fastener. The surface fastener may be broadly used in the industrial
material field as well as the other various fields such as daily

necsssities and the like.
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vals in the circunferential direection..of the drum The oppqsite sides of
the spacer defining plates are formed ds snooth sucfaces.: Herein, the
spacer defining plates are requi Eed because the whgl e; shape:of the hook can
not be forned as the cavity in one net'al nold. -~ These techni-ques are

further developed to satisfy the above-nentioned. requirements in this
I nvention concerns a nethod for

I nventi on. t
conti nuously pr odu0| ngﬁaseg 3‘58"% Qgt@dé@%r@@dof ritcelr ellehgntsoaps icohmétthie
steps of, extuirdugly raiffrtay ribs, it is possible to decrease the thickness of

the hook element since the strength of the hook element is reinforced
by the ribs. As 3 result, the hook element 15 further easily inserﬁed
into the mating loop material and the deneity of the ﬁook elements can
be increased, to engpe sufficient strength, and to. provide flexible
performance as well as the knitting type surface fastener.

- ' o \
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resin froman_extrusi at -predetermned, w dth,-inttoduci ng the ‘f
nol ten resin \ﬂi‘!ﬂ\@jﬂ\r\“ﬁ“@ extrusion nozzle;intqQ a.predetermn ned gap_-
bet ween upper! 1B “dse rollers-havtng - _plurality.of erngagi ng el enent
form ng cavities on respective peripheries and cooling nmeans in inner
portions thereof, filling the nolten resin In the engaging el enment form ng
cavities, murrently rotating the upper and lower die rollers in the
extrusion ditection of the nolten resi-n to nold a | arge nunber of engagi ng

e oo E oA Lttty st A6 sl e base
posi tivel yYlouble~sided surface fastener characterized by the steps of,

extrﬁding a molten resin (4, 40) from an extrusion nozzle (1, 10)
at a predetermined width, | ' _ .

introducing said molten resin (4, 40) extruded. from said extrusion
nozzle (1) into a predetermined gap between upper and lower die rollers
(2, 3) having a plurality of engaging elements forming caﬁties (5) on
respective peripheries and cooling means in inner portions thereof and

~  filling in said cavities (5) for said engaging elements with said molten
resin (4, 40) ,

concurrently driving said upper and lower die rollers (2, 3) in
the _ext'rusi'on direction of said molten resin (4, 40) to mold a .plurality
of engaging elements (4b, 40e) integrally on both front and back surfaces
of a plate-like base portion (4a, 40c, 40d) continuously and to cool |
them to a predef.ermined temperature, and _

positively removing said engaging elements (4b, 40e) of said cooled
resin molded articles (4', 40') from said cavities (5) in the extrusion
direction of said molten resin (4, 40).

2. A method for continuously producing an integrally molded
double-sided surface fastener accofd:ing to claim 1, characterized in
that exch of saidengaging elements (4b, 40e) has a hookdshape on at least
one of both front and back surfaces of said base portion (4a, 40c, 40d).

3. A method for continuously producing an. integrally molded
double~sided surface fastener according to claim 1, characterized by

continuously molding same resin materials by use of one extrusion

\\
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drawi ng the™en

extrusi on
cavities.

met hod, the desired surface fastener may be easily produc%mmH,mﬂ
a successive single process. As a result, quality unifica
el meofa%dcmtteﬁ%g%i@@.can be achi eved. The second

thi's invention concerns an apparatus for continuously producing a

~surface fastenar guletRed ifor e@n@imibushy pPodtici AL hinMiAtbg@R RO oMeg! enent s on

both surfaces conprising upper and |lower die rollers

pr oduci ng
aspect of

double-sided surface fastener accurding to claim 1, ;haracterized.by
continuously molding different resin materials (40a, 40b)'by use of
more than two extrusion channels (10e, 10f) of said molten resin
(40a, 40b). | o

5. A method for continuously producing an integrally moided
double-sided surface fastener according to cLaim 4, charactefized by
supplying a resin material of high chemical affinity with two different
resin materials (40a, 40b) into a middle resin chanmel by use of these
three extrﬁsion channels (10e, 10f).

6. An apparatus for continuously producing an integrally molded
double-sided surface fastener characterized by,

an upper die roller (2) and a lower die roller (3) which are
disposed up and down with a predetermined gap therebetween and which
are respectively provided with a plurality of engaging elements forming
cavities (5) on respective peripheries and cooling means in the inner
portions, _

a driving means for concurrently rotating said upper and lower
die rollers (2, 3) in a travelling direction of said surface fastener,

an extrusion nozzle (1) for extruding a molten resin (4, 40) at
a predetermined width which is disposed on the upstream side of the
rofary direction of said upper and lower die rollers (2, 3) toward
said gap, and . _ _

‘upper ard lower drawing rollers (6, 7) which are disposed on thé

downstream side of the rotary direction of said upper and lower die

_20_
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whi ch are dis with.a desired gdp therebetween and are
provided with m m &i’[ mﬁngagl ng elenent forming cavitigs on -
respective per ling.feans in i-iner “porttons thereof, a

driving neans for concurrently rotating the upper and | ower die roIIers in
the travelling direction of the surface fastener, an extrusion nozzle for

ext rudi ng g B (£ 37 Sfd"a Mngla'REAIALH AR U ‘i'.ﬁ@mo‘i’@éx?*}ekﬁ] qhsheyed on
extruded from said extrusion nozzle (1). .

7. An apparatus for contlnuously produc1ng an 1ntegrally molded
double-sided surface fastener according to claim 6, characterized in
that engaging elements forming cavities (5) on at least 6ne'periphery
of said upper and lower die rollers (2, 3) afe formed to @  hook-shape.

8. An apparatus for continuously producing an_integrally molded
double-sided surface fastener accofding to claim 6, characterized in
that said extrusion nozzle (1) has a molten resin chamnnel (lcﬁ.

- 9. An apparatus for continuously producing an integrally molded
double-sided surface fastener according to claim 6, characte;ized in
that said extrusion nozzle (10) has two or more molten resin channels
(10e, 10f) for extruding different resin materials (40a, 40b).

10. An apparatus for continuously producing an integrally molded
double-sided surface fastener according to claim 9, characterized in
that said extrusion nozzle (10) has three.molten resin channels {IOe,
10f), and a middle channel is used as a chammel for supplying a resin
material of high chemical affinity with said two differentresin

materials (40a, 40b).
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6 the upstreamside of the rotary direction toward the gap between

<
upper and lower die rollers, apd upper and |.ower .draw Sﬂmauassaﬁﬁhﬁﬁe re-
di sposed on the down- strean1s:de of.*the rotary directi and
| ower die rollers and | ocated above and bel ow an extru- ,ﬂ
nolten resin fromthe extrusion nozzle.
ABSTRACT :

METHOD AND APPARATUS FOR MAKING AN INTEGRALLY MOLDEDED
SURFACE FASTENER WITH ENGAGING ELEMENTS ON BOTH SURFACES

A method and an apparatus for easily préducing a double-sided
surface fastener molded integrally in a simple process, which provides
easy dlsengagement in spite of high engaglng strength and high durablllty
in repetitive use. '

A molten resin (4) is extruded from an extrusion nozzle (1) at

- the predetermlned width and is then introduced into a predetermlned
gap between upper and lower die rollers (2) and (3) whlch are disposed
up and down with the gap and are provided with a plurality of engaging
elementsforming cavities (5) on the respective peripheries and cooling
means in the inner portions. The upper and lower die rollers (2) and
(3) are concurrently driven and rotated in tﬁe extrusion direction of
the molten resin (4) wvhile filling the engaging element forming cavities
(5) vith the molten resin (4), so that a plurality of hook elements
(4b) are continuously molded integrally on both front and back
surfaces of a plate-like base portion (4a') and are cooled to the pre-
dete;mined temperature. The engaging elements (4b) of cooled resin
molded article (4') are removed from the cavities (5) and are positively
drawn out in the extrusion direction of the molten resin (4).

( FIG. 1)
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Thi s produci ng apparatus_ has a sinple constructi&éLapplying principles'éﬁ
t he conventional apparatus and the integrally nol ded doubl e-si ded surf
fastener may be continuously produced-efficiently at ttte. hiigh quality.

In the doubl e-sided surface fastener-nolded inte- grally By the

above- nenti oned produci ng nethod, a hook el enment of at |east on one side
conprises a raised portion having an inclined back surface which snoothly
curves upwards fromthe base portion, a vertical front surface, and a
reinforcing rib formed on either side of raised portion, and a hook shaped
engagi ng portion extending forward fromthe front end of the raised por-

FIG. |
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tion. The cross-sectional area of the hook el em?nJ bgrad- ual ly increases
when going fromthe front end of the hook shaped engagi ng portion to the
root of the raised portion. And the tiip-end of the hook-shaped engagi ng
portion of one hook el enent and the end of the-sloped-back of an adjacent
ot her hook el enent are aligned substantially al ong the\saﬁ%\p.e\wng;l\gr\
line in the same hook row, or the raised portions of the, hook ele- of
the adjacent two rows are connected by the reinforcing r cet Has Beg], RC the
hook el ement conprises a raised portlon havi ng a vertlca/
surface and an inclined _ _ ﬂ#/’”/”ﬂ/i}/




back surface, reinforcing ribs formed on sides of the rai
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sed portion, and a

hook- shaped engaglngmpmkﬂmaﬂB&@quﬁain the tip end of the raised portion,

wherein the sectlonal ook el ement i ncreases

qraduallv from.t he

tip end of the hook - B»H!g'“g el ement to the root
portion, a deforn1ng ed to the whol e hook

| ocal bending of the hook shaped engagithg porbon in enga
t he danage of the engaging portion, and the deforrring f
si mul t aneously accepted by the root of the raised portio
separation. Due to the preSeh@&Cof Fré¢iQfAoTcl @Nri bs, | at 4
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ral bendi ng of

TITLE OF THE INVENTION
METHOD AND APPARATUS FOR CONTINUOUSLY PRODUCING

AN INTEGRALLY MOLDED DOUBLE-SIDED SURFACE FASTENER

BACKGROUND OF THE INVENTION
1. Field of the Invention

This invention relates generally to a method and an

apparatus for

integrally molding a surface fastener having a large number of engaging

elements on both front and back surfaces of a plate-like base portion

continuously by extruding a thermoplastic resin and more particularly

to a method and an apparatus for efficiently produéing a surface fastener

having a large number of engaging elements on its both surfaces.

2. Description of the Prior Art

The surface fasteners having engaging elements on both front and

back surfaces of base portions are known for example in Japanese Patent

Publication No. S 42-87459, Japanese Utility Mocdel Unexamined Publica-

tion No. S 55-122612, or Japanese Patent Unexamined Publication No. H 1-

238805.

With double-sided surface fastener disclosed in Japanese Patent

Publication No. S 42-87459, loops are made of multi-filaments and mono-

filaments respectively on front and back surfaces of a cloth by means

of a loom and set under heating.

Then, mono-filament loops are partially

cut to provide hooks, so that loops and hooks are respectively formed

on both front and back surfaces of the cloth.

hook elements are attached to the resin coated cloth.

The loop elements and
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)jrhook el enments is prevented and a mati ng | oop nmenber js—i-hiroduced--al-ong
the inclination of-the-back—surface—of one hook eIeneqRHﬂﬂ“ﬂﬂMEMﬁSﬂﬁﬁﬁ
portion of the

ng
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The surface fastener having engaging elements on both front and

06 DEC 1996

back surfaces disclosed in Japanese Utility Model Unexamined Publication
No. S 55-122612 is provided with fibrous hook elements and loop elements
on fronﬁ and back surfaces of a soft tape material. But since the
composition of the soft tape material is not apparent, it is not shown

how engaging elements such as hook elements and loop elements are
adhered to the soft tape material. However, since the surface fastener
disclosed in that Japanese Utility Model Unexamined Publication has
engaging elements made of fibers aléo, it is supposed to be woven by
the loom as well as the double-sided surface fastener disclosed in
Japanese Patent Publication No. S 42-87459, or to be produced by planting
individual fibers on a flexible sheet.

The surface fastener in which a base material and éngaging elements
are molded of synthetic resin is disclosed in Japanesngatent Unexamined
Publication No. H 1-238805. FIG. 18 shows the double-sided surface
fastener wherein a plurality of rows of mushroom-shaped engaging eleménts
made of synthetic resin are formed to be protruded on one surface of
a base portion, and a plurality of rows of engaging elements having
ball~like heads made of the same material are formed to be protruded
on the other surface of the base portion. The producing principle of
the double-sided surface fastener shall ﬁe apparent from the detailed
description; a row of engaging elements are molded integrally on the
surface of the base portion to provide an elongated narrow tape. Then,
sides of plural tapes are adhered and joined by adhesive or adhesive
resin with or without a sheet-like joining member of wi&th sufficient

as a surface fastener on its back to produce the surface fastener having



rearward adj acent hook el ement to pronote the engag- ing rate and to
I ncrease the eng |ng strength BRI EF DESCRI PTI ON OF THE DRAMVNGS

FIG 1 is a vertical i_ew of an essenti al po

appar atus for produ@gﬂgt doubl ° si ded surface fastene REHI)A@EMENT SHEET
integrally of the @rlal according to a firdt [EWbodtTremnt

of this invention; is a vestical sectional \iegw

essenti al portl at us for producing a doublfe- '@B DEC 199

several rows of engaging elements of the desired width.

Accordingly, in order to produce the surface fastener disclosed
in Japanese Patent Unexamined Publication No. H 1-238805, an elongated
narrow tape having a row of a large number of engaging elements pfotruded
therefrom in the longitudinal direction is continuously or discontinuously
injection~formed or press~formed. And after the required number of
tape members is arranged laterally, the sides of the tape members are
mutually adhered by the adhesive.

‘Thus, a textile type surface fastener disclosed in Japanese Patent
Publication No. § 42-87459, is characterized in that it is soft to the
touch in engagement and disengagement due to peculiar flexibility of
textile and flexibility of mono-filament. Since the mono-filament
which constitutes the hooks is given a drawing process, the surface
fastener has high tensile strength and high bending strength even in
small sectional area. Since hooks of high density are formed on account
of texitile composition, the surface fastener provides high engaging
rate and is durable in repetitive use. But since this textile type
surface fastner requires highmaterial cost and multi-step process,
it is difficult to reduce the manmufacturing cost.

In case of producing double-sided surface fastener having'fibrous
engaging elements on both front and back surfaces of the base portion,
it is impossible to impregnate only base poftion with resin only by
céating or spraying roots of engaging elements with resin in order to
adhere and secure the roots to the base portion. It is remarkably
difficult to assure the settlement of engaging elements without hardening
them.



si ded surface fastener nolded integrally of differesn i —epl ors
-0of raw materials according to a sec- ond enbodlREHLA@ENE%HBSH&E§1tion
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In order to produce the integrally molded surface fastener dis-
closed in Japanese Patent Unexamined Publication No. H 1—238805,
complicated processes are required, causing inefficiency and poor
productivity, so that it is impossible to massproduce double-sided
surface fastrers having a construction shown in FIG. 18 on account of
the manufacturing principle. With the surface fastener disclosed in
the above-mentioned Publication, since engaging elements are formed
to have mushroom-shape or anchor-shape, when the mating engaging
elements are composed of loop elements, this surface fastener provides
high locking force and smcoth engagement without orientation. But it
has defects that disengagement of the engaging elements becomes difficult
due to the high locking force, and that if engaging elements are forcibly
disengaged, the loop elements get broken to have poor durability in
repetitive use. In case the mating engaging elements are formed to
have the mushroom-shape or anchor-shape, the locking force is remarkably

reduced, making the surface fastener useless.

SUMMARY OF THE INVEﬁTION

It is therefore an object of this invention to develop a method and
an apparatus for easily producing a double-sided surface fastener molded
integrally in a simple process, which provides easy disengagement in
spite of high engaging strength and high durability in repetitive use.

In order to ensure engaging or locking force and durability, it is
important to form engaging elements as hook elements on at least one
surface of a base portion. In order to promote the producing efficiency

and the quality of the surface fastener, it is important to integrally
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mold a base portion and engaging elements farmed on front and back

surfaces thereof simultaneously.

However, the techniques for integrally molding a base portion and

engaging elements on one surface thereof simultaneously are already

known for example in United States Patent No. 3312583 and Internmational

Patent Publication WO 87/06522 (Japanese Patent Unexamined Publication -

No. H 1-501775).

The techniques for integrally molding single-sided surface fastener

disclosed in these Publications permit a base portion and hook portions

to be integrally molded by extrusion simultaneously and continuously.

With this molding method, though different means for pushing a resin

into hook element forming cavities is used, metal mold discs and spacer

defining plates are alternately laid and secured to the multi-layer

to laminate a drum. A molten thermoplastic resin is extruded onto the

periphery of the rotary drum. After the molten resin is pushed into

hook elements forming cavities of the metal mold disc, the resin coated

onto the drum periphery is pressed to form a base portion. Then, in-

tegrally molded hook elements in the cavities are removed together with

the base portion from the drum periphery in synchronization with the

rotation of the drum while being cooled. The metal mold disc is provided

with a plurality of hook elements . forming cavities which are extended
from the periphery toward the center of the drum and which are formed

at the predetermined intervals in the circumferential direction of the

drum. The opposite sides of the spacer defining plates are formed as

smooth surfaces. Herein, the spacer defining plates are required because

the whole shape of the hook can not be formed as the cavity in one metal



front of the extrusion nozzle 1. Respective part of the peripheries of the
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These techniques are further developed to satisfy the above-
mentioned requirements in this invention. |

The first aspect of this invention concerns a methed for continu-
ously producing a surface fastener molded integrally comprising the steps
of , extruding a molten resin from an extrusion nozzle at predetermined
width, inﬁroducing the molten resin extruded from the extrusion nozzle
into a predetermined gap between upper and lower die rollers having
a plurality of engaging elements forming cavities on respective peripheries
and cooling means in inner portions thereof, filling the molten resin
in the engaging element forming cavities, concurrently rotating the
upper and lower die rollers in the extrusion direction of the molten
resin to mold a large number of engaging elements integrally on both
front and back surfaces of the plate~like base portion continuously,
cooling them to the desired temperature, and positively drawing the
engaging elements of the cooled resin molded article in the extrusion
direction of the molten resin while removing them from the cavities.

Being apparent from the above-mentioned fastener producing method,
the desired surface fastener may be easily produced continuously in a
successive single process. As a result, quality unification, better
producing efficiency, and cost reduction can be achieved.

The second aspect of this invention concerns an apparatus for
continuously producing a surface fastener molded integrally and provided
with engaging elements on both surfaces comprising upper and lower die
rollers which are disposed up and down with a desired gaﬁ therebetween

and are provided with a plurality of engaging elements forming cavities
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a driving means for concurrently rotating the upper and lower die rollers

in the travelling direction of the surface fastener, an extrusion nozzle

for extruding a molten resin at a predetermined width, which is disposed

on the upstream side of the rotary direction toward the gap between
the upper and lower die rollers, and upper and lower drawing rollers

which are disposed on the downstream side of the rotary direction of

the upper and lower die rollers and located above and below an extrusion

line of the molten resin from the extrusion nozzle.

This producing apparatus has a simple construction applying principles

of the conventional apparatus and the integrally molded double-sided
surface fastener may be continuously produced efficiently at the high

quality. .

In the double-sided surface fastener molded integrally by the above-

mentioned prbducing method, a hook element of at least on side comprises

a raised portion having an inclined back surface which smoothly curves

upwards from the base portion, a vertical front surface, and a reinforcing

rib formed on either side of raised portion, and a hook shaped engaging

portion extending forward from the front end of the raised portion.
The cross-sectional area of the hook element gradually increases when

going from the front end of the hook shaped engaging portion to the

root of the raised portion. And the tip end of the hook-shaped engaging
portion of one hook element and the end of the sloped back of an adjacent

other hook element are aligned substantially along the same perpendicular

line in the same hook row, or the raised portions of the hook elements

of the adjacent two rows are comnected by the reinforcing ribs.
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right of télgnding front surface and an inclined back surface, reinforcing ribs

formed on sides of the raised portion, and a hook-shaped engaging portion

formed in the tip end of the raised portion, wherein the sectional area

of the hook element increases gradually from the tip end of the hook

~-shaped engaging element to the root of the raised portion, a deforming

force is applied to the whole hook element without local bending of
the hook-shaped engaging portion in engagement to prevent the damage

of the engaging portion, and the deforming force is simultaneously

accepted by the root of the raised poftion to permit smooth separation.

Due to the presence of reinforcing ribs, lateral bending of hook elements

is prevented and a mating loop member is introduced along the inclination

of the back surface of one hook element toward the engaging portion of

the rearward adjacent hook element to promote the engaging rate and to

increase the engaging strength.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a vertical sectional view of an essential portion of an

apparatus for producing a double~sided surface fastener molded integrally

of the same raw material according to a first embodiment of this invention;

and

FIG. 2 is a vertical sectional view of an essential portion of an

apparatus for producing a double-sided surface fastener molded integrally

of different kinds or colors of raw materials according to a second

embodiment of this invention.
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DETAILED DESCRIPTION

Preferred embodiments of this invention will be illustrated with
reference to the accompanying drawings.

FIG. 1 shows a vertical sectional view of the essential portion
in manufacturing by use of an apparatus for producing double-sided
surface fastener made of the same resin material according to a first
embodiment of this invention. An extrusion nozzle 1 is composed of
arcuate surfaces la, 1b having the same curvatures as a pair of upper
and lower die rollers 2, 3 and a flat nozzle tip-end. This extrusion
nozzle 1 is composed of a T-shaped die and a molten resin 4 is extruded
from an extrusion aperture into a sheet. According to this embcdiment,
the extrusion nozzle 1 has a molten resin channel 1c in a center portion
thereof.

The upper and lower die rollers 2 and 3 having axes in parallel
relatively are disposed up and down with a predeterminedmgap between
the peripheries thereof in front of the extrusion nozzle 1. Respective
part of the peripheries of the upper aﬁd lower die rollers are nearly
contacted with the upper and lower arcuate surfaces la, 1b of the
extrusion nozzle 1. The upper and lower die roller Z and 3 are sym-
metrically arranged up and down and are provided with a pluralit? of
hook elements forming cavities 5 on respective peripheries, on which
the tip end of each hook portion 5a is oriented backward (leftward in
the drawing);

Since the other structure of the upper and lower die rollers has
substantially the same construction as those disclosed in WO 87/06522,

the other structure will be simply illustrated hefein. Each die
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roller comprises a hollow drum which has a water cooling jacket in the
inner portion and which includes a plurality of cavity-defining plate
assembly in the central-portion along its axis. The plate assembly
includes an altermating series of ring-shaped engraved plates and sub-
stantially flat backing plates defining cavities 5 together, within
which hook elements of the surface fastener are formed. The upper and
lower die rollers 2, 3 are rotated in the reverse direction toward the
extrusion direction of the extrusion nozzle 1 by a concurrent driving
device which is not shown in the drawings, as disclosed in the afore-
mentioned Internmational Patent Publication. A pair of upper and lower
drawing rollers 6, 7 are disposed ahead of the upper and lower die
rollers 2, 3 (on the right of the drawing) and are also concurrently
rotated in the travelling direction of the surface fastener.

| The surface fastener of this invention may be made of thermo-
plastic resins such as nylon, polyester, polypropylene plastic materials.
In forming, the temperature and éxtrusion pressure of the molten resin
and the temperature and'rotary velocity of the die rollers may be
properly adjusted according to the plastic resin materials.

According to this apparatus of the aforementioned construction, a
molten resin 4 extrﬁded from an extrusion nozzle 1 is pushed into a gap
between a concurrenty rotating upper and lower die rollers 2 and 3, ad
a part of the molten resin fills the hook element forming cavities 5
in order, so that a plate-like base portion 4a having desired thickness
and width can be continuously press-formed between the upper and lower
die rollers 2, 3 while forming hook elements 4b on the plate-like base

portion.
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In this forming, the molten resin 4 is contacted with the upper
and lover die rollers 2 and 3 and is cooled by cooling means set in
the inner portion of these rollers, thereby to be gradually hardened.
During this hardening, when a base portion 4a is drawn off under a
proper tension in the extrusion direction, as soon as individual hook
elements 4b are smoothly removed from thé upper and lower cavities 5
while they are linearly elastic-deformed, they are restored to the
original shapes and naturally cooled at the periphefal temperature to
be hardened.

In this embodiment, a molded article (double-sided surface fastener
4' is withdrawn from the upper and lower die rollers 2, 3 by use of
a pair of upper and lower drawing rollers 6, 7 which are concurrently
rotated in the travelling direction of the surface fastener. These
upper and lower drawing rollers 6 and 7 have usually smooth peripheries,
but these rollers are preferably provided with grooves for accommodating
hook elements 4b in circumferential portions to prevent the hook elements
4b from being damaged when they pass through these rollers. The rotating
speed of the drawing rollers 6, 7 are set at a slightly higher speed
than the rotating speed of the upper and lower die rollers 2, 3 to draw
off the hook elements &b smoothly from the hook element forming cavities’
5.

FIG. 2 is a vertical sectional view of the essential portion in
manufacturing a double-sided surface fastemer by using different kinds
or colours of materials on front and back surfaces according to a second
embodiment of this invention, and the same components as the first

embodiment are also provided with the same reference numbers.
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In this drawing, an extrusion nozzle 10 is provided with upper
and lower acute surfaces in a tip end thereof and the nozzle tip end
is protruded at the actual angle. First arcuate surfaces 10a, 10b in
the upper and lower end sides have respectively the same curvature to
the upper and lower die rollers 2, 3 and secord arcuate surfaces 10c,
10d in the central sides have respectivelya larger curvature by a predeter-
mined value than the upéer and lower die rollershz, 3. The extrusion
nozzle 10 comprises a T-shaped die having two molten resin channels 10e,
10f which are respectively opened toﬁard the upper and lower second
arcuate surfaces 10c, 10d. Different kinds or colors of molten resins
40a, 40b are respectively extruded from upper and lower extrusion openings
of the chamnels 10e, 10f. |

The upper and lower die rollers 2 and 3 are respectively disposed
up and down and are rotated about respective parallel axis. These
rollers are partially nearly contacted with the first arcuate surfaces
10a, 10b formed in the upper and lower end portions of the extrusion
nozzle 10 and are arranged with predetermined intervals to the second
arcuate surfaces 10c, 10d. _

Consegently, spaces 20, 30 having predetermined interval dimension
are formed between the second arcuate surfaces 10c, 10d formed in the
central portions of the extrusion nozzle 10 and the peripheries of the
upper and lower die rollers 2, 3. The upper and lower die rollers 2, 3
have the same symmetrical arrangement as the first embodiment. A plural-
ity of hook elerents forming cavities 5 of which tip ends 5a of hook
elements are oriented rearward (leftward in the drawing), are formed

on respective peripheries of these die rollers 2, 3. Since the other
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cor?érlguratlgn %rfO\r/_ﬁed %gpg- tapldtﬂaweg acﬂ% rr'caeflgrs 2, 3 are substantially

provided with the same configuration as the first embodiment, its
illustration is omitted herein. A pair of drawing rollers 6, 7 are
disposed in the downstream side of upper and lower die follers 2, 3,

as well as the first embodiment. In molding, the temperature and ex-
trusion pressure of each molten resin and the temperature and rotating
speed of each die roller and the like may be properly adjusted according
to the resin material.

According to the second embodjmént, individual molten resins 40a,
40b extruded from an extrusion nozzle 10 are respectively introduced
into spaces 20, 30 formed between the extrusion nozzle 10 and the upper
and lower die rollers 2, 3. Individual base portions 40c, 40d are
respectively transferred to the gap between the upper and lower die
rollers 2, 3 wvhile filling hook element forming cavities 5 formed in
the peripheries of these die rollers with molten resin. Then, the base
portions 40c and 40d are joined in the gap and pressed between the upper
and lower die roliers 2, 3 to be mutually welded together. The hook
elements 4e are simultaneously molded in the cavities 5 integrally with
the base portions.

In this molding, molten resins 40a, 40b are contacted with upper
and lower die rollers and are cooled by cooling means set in the immer
portions of these die rollers to be gradually hardened. During this
héndening, when the base portions 40c, 40d are drawn off under proper
tensions in the extrusion direction, as soon as individual hook elements
40e are smoothly removed from the upper and lower cavities 5 while they

are elastic-deformed linearly, they are restored to the originél shapes
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METHOD AND APPARATUS FCR CONTINUOUSLY PRODUCING
AN INTEGRALLY MOLDED DOUBLE-SIDED SURFACE FASTERNER

A method and an apparatus for easily producing a double-sided
surface fastener molded integrally in a simple process, which provides
easy disengagement in spite of high engaging strength and high durability
in repetitive use. '

A molten resin (4) is extruded ffom an extrusion nozzle (1) at
.fhe predetermined width and is then introduced into a predetermined
gap between upper and lower die rollers (2) and (3) which are disposed
up and. down Wlth the gap and are prov:ded w1th a plurallty of engaging
elementsforming cavities (5) on the respective peripheries and cooling
means in the inner portions. The upper and lower die rollers (2) and
(3) are concurrently driven and rotated in the extrusion direction of
the molten resin (4) while filling the engaging element forming cavities
(5) with the molten resin (4), so that a plurality of hook elements

~ (4b) are continuously molded integrally on both front and back
surfaces of a plate-like base portion (4a') and are cooled to the pre-
determined temperature. The engaging elements (4b) of cooled resin
molded article (4') are removed from the cavities (5) and are positively
drawn out in ‘the extrusion direction of the molten resin (4).
( F1IG. 1)
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rolles (2, 3) and along an extrusion line of the molten resin

extruded from said extrusion nozzle (1).

(4, 40)

7. An apparatus for continuously producing an integrally molded

double~sided surface fastener according to claim 6, characterized in

that engaging elements forming cavities (5) on at least one periphery

of said upper and lower die rollers (2, 3) are formed to 2

hook-shape.

8. An apparatus for continuously producing an integrally molded

double-sided surface fastener according to claim 6, characterized in

that said extrusion nozzle (1) has a molten resin chanpel (lc

).

9. An apparatus for contimuously prcducing an integrally molded

double-sided surface fastener according to claim 6, characterized in

that said extrusion nozzle (10} has two or more molten resin chamnels

(10e, 10f) for extruding different resin materials (40a, 40b).

10. An apparatus for contimuously producing an integrally molded

double-sided surface fastener according to claim 9, characterized in

that said extrusion nozzle (10) has three molten resin chamels (10e,

10f), and 2 middle channel is used as a chamnel for supplying

a resin

material of high chemical affinity with said two differentresin

materials (40a, 40b).
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4. A method for continuously producing an integrally molded
double~sided surface fastener accourding to claim 1, characterized by
continuously molding different resin materials (40a, 40b) by use of
more than two extrusion channels (10e, 10f) of said molten resin
(40a, 400b).

5. A method for contimuously producing an integrally.molded
double-sided surface fastener according to claim 4, characterized by
supplying a resin material of high chemical affinity with two different
resin materials (40a, 40b) into a middle resin chammel by use of these
three extrusion channels (10e, 10f);

~ 6. An apparatus for continuou;ly producing an integrally molded
double~sided surface fastener characterized by, -

an upper die roller (2) arnd a lower die roller (3) which are
.disposed up and down with a predetermined gap therebetween and which
are respectively provided with a plurality of engaging elements forming
cavities (5) on respective peripheries and cooling means in the inner
portions,

a driving means for concurrently rotating said upper and lower
die rollers (2, 3) in a travelling direction of said surface fastener,

an extrusion nozzle (1) for extruding a molten resin (4, 40) at
a predetermlned w1dth wh1ch is disposed on the upstream side of the
rotary dlrectlon of said upper and lower die rollers (2, 3) toward
said gap, and

upper arxl lower drawing rollers (6, 7) which are disposed on the

downstream side of the rotary direction of said upper and lower die
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1. A method for continuously producing an integrally molded

double-sided surface fastener characterized by the steps of,

extruding a molten resin (4, 40) from an extrusion nozzle (1, 10)
at a predetermined width,

introducing said molten resin (4, 40) extruded from said extrusion
nozzle (1) into a predetermined gap between upper and lower die rollers
(2, 3) hav1ng a plurallty of engaglng elerents forming cavities (5) on
lrespectlve perlpherles and coollng means in inner portlons thereof and
filling in said cavities (5) for said engaging elements with said molten
resin (4, 40) ,

concurrently driving said upper and lower die rollers (2, 3) in
the gxtrusion direction of said molten resin (4, 40) to mold a plurality
of engaging elements (4b, 40e) integrally on both front and back surfaces
of a plate-like base portion (4a, 40c, 40d) continuously and to cool
them to a predetermined temperature, and

positively removing said eﬁgaging elements (4b, 40e) of 'said cooled
resin molded articles (4', 40') ‘From'said cavities (5) in the extrusion
direction of said molten resin (4, 40).

2. A method for continuously producing an integrally molded
double-sided surface fastener according to claim 1, characterized in
that exch of saidengaging elements (4b, 40e) has a hook-shape on at least
one of both front and back surfaces of said base portion (4a, 40c, 40d).

3. A method for continuously producing an integrally molded
double-sided surface fastener according to claim 1, characterized by

continuously molding same resin materials by use of one extrusion
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ture and extrusion pressure of each nolten resin and the tenperature and
.rotating speed of each die roller and the |ike nmay be properly adjusted

accordi ng Wal . According to the second enbodi nent,
i ndi vi dual [ esi 40b extruded from an extrusi on noz- zle 10
are respect :Tg‘”!m’,” ynto spaces 20, 30 forned between the extrusion
nozzle 10 an ’ ower die ¥ lers 2, 3. Individual base

portions 40c, 40d are"respectively transferred to the gap between the upper

and lower die rollers 2, 3 while filling hook ele- nent formng cavities 5
formed in the peripheries of
When raised portions of adjacent rows of hook elements are connected
through reinforcing ribs, it is possible to decrease the thickness of
the hook element since the strength of the hook element is reinforced
by the ribs. As a result, the hook element is further easily inserted
into the mating loop material and the density of the hook elements can
be increased, to ensre sufficient strength, and to provide flexible

performance as well as the knitting type surface fastener.
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colours of resin materials are respectively extruded from two molten
resin channels and the upper and lower base portions are joined and
welded in the gap between the upper and lower die rollers. But, some
kind of materials have poor adhesion. In such case, one resin channel
is disposed in the middle position between the two molten resin channels
to extrude a molten resin ﬁaving chemical affinity with these two resin
materials of different kind, and the molten resin is sandwiched between
the upper and lower base portions to thereby improve the welding per-
formance of the different resin materials.

According to this invention as stated in detail, the integrally
molded double-sided surface fastener may be easily and contimuously
produced in a single process without complicated processes. This
apparatus has a simple construction and a high flexibiiity to produce
the double-sided surface fastener_efficiently. |

Moreover, since it is possible to specify the hook configuration
on the double—sided'surface fastener as desired, the engaging rate with
the mating loop material is improved. At the same time, smooth dis-
engagement of the loop material in separating is also achieved. Since
the resistant force is accepted by not only a part of the hook element
but whole part of the hook element, the engaging portion is mot damagéd.
When the reinforcing ribs are formed, the surface fastener is durable
in the repetitive use and provides easy engagement and disengagement.
It may be smooth to the touch as well as the knitting type surface
fastener. The surface fastener may be broadly used in the industrial
material field as well as the other various fields such as daily

necessities  and the like.
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gradual |y hardened. During this harden?ﬁb, when t he base poftions 40c, 40d
are drawn off under proper tensions in the extrusion direg¢tiom—as—soomras
i ndi vi dual hook el enents 40e are smoothly renoved fromth¢ upper and | ower

cavities 5 while they are el as- .
4b and the erigaging rate with the loop element does not“decrease even

in the repetitive use.

On one hand, when the surface fastener is separated.from the mating
surface fastener, the loop element is smoothly disengaged from the hook
element, because the hook-shaped engaging portion has a tapered config-
uration so that its flexibility becomes larger as it goes toward the
.tip end of the engaging portion. Due to the sectional configuration

~ of the raised portion, even wheis excessive separating force is applied
to the hook-shaped engaging portion, the force is surely accepted by
the root, and the raised portion is wholly deformed in the perpendicular
direction, so that the loop element is rapidly disengaged from the hook
element. |

In the first and second embodiments, the engaging elements are
formed as hook elements on the both front and back surfaces of the base
portion. But according to this invention, the engagiﬁé elements are
formed as the hook elements on at least one surface of the base portion
and do not always have to be formed as the hook eiements on the both
front and back surfaces. For example, the hook elements are formed on
the front surface and V-shaped elements are formed on the back surface
of the base material which perform anchoring function.

According to this configuration, when the double-sided sqrface
fastener produced in this invention is used to secure a double-sided
ioop matting onto a carpet, hook elements are engaged with loop elements
of the matting and anchor-shaped elements are inserted into the carpet
to secure the double-sided loop matting to the carpet. -

In the second embodiment of this invention, different kinds or
—_—
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die rollers 2. 3 and the drawing rollers 6, 7 by use of coolihg lﬁyggb
as cooling wnd sprayer and the like, so that it nmay be posit waly coole
ed integrally

and har dened. As nentioned above, tHh&l doubl e-sided surfac
menber 4', 40' has a | arge nunber of hook ele- nents 40e no
on both front and back surfaces of the base portions 4a'. 40a™ A pturatty
of rows of hook elenents 40e are forned on the both front *

ribs are formed on sides of the raised portion integrally with the base

portion 4a', 40a’'. The shape of each reinforcing rib may be properly
determined, however, the typical shape has substantially the same width
along the height direction, or thé width of the rib is gradually decreased
upwardly from the base portion 4a', 40a' as looking from the front side
of the hook.

The hook-shaped engaging portion is formed on the upper end of
the raised portion, continuing from respective tangents of the front
apd back surfaces 6f the raised portion té have a spéce for engagement.
The hook-shaped engaging portion is designed to be slightly tapered.
As a result, the sectional area of the hook element increases gradually
from the tip end of the hook-shaped engaging portion to the root of- °
the raised portion.

According to the hook configuration, when the loop elements or
mating engaging elements (not shown) are pushed on the hook elements
4b in order to engage the surface fastener with the other mating surface
fastener, the loop elements are put in the slant back surface side of
the raised portion and along the upper surface of the front side of
the tip end of the hook-shaped engaging portiocn of the hook elements
4b. The loop element guided along the back surface of the hook element
is engaged with the hook-shaped engaging portion of the other mating
hook element adjacent to the back surface and the loop element guided
téward the tip end of the hook-shaped engaging portion is engaged with
the engaging portion so that the engaging rate improves remarkably.
Due to the presence of the reinforcing ribs, the lateral bending is
prevented when the loop elementsare pushed against the hook elements

-
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and back surfaces of the base pBFﬁT—____iii_TﬂT?““and t he_hook el enents 40e
.of the same row are oriented int ',qu . The ]
[RVALLA, o oy ER e

hook el ements are oriented in the o
surface fastener without the orientation in the engaging sjtrength can Bj

pr oduced. The hook configuration according to this odD-6 RERL1986s |a
shape of a wave on the beach and is co®2 posed of a raide ortion stanging
up directly fromthe front and back surfaces of the basg portion Za——40a
and a downward hook-shaped engaging portion forned in t tip_end of the
rai sed portion.

and are naturally cooled at the peripheral temperature to be hardened.

Of course, a double-sided surface fastener 40' is cooled between the
upper and lower die rollers 2, 3 and the drawing rollers 6, 7 by use
of cooling means such as cooling wind sprayer and the like, so that
it may be positively cooled and hardened. |

As mentioned above, the double-sided surface fastener member 4*
40' has a large.number of hook eléments 40e molded integrally on both
front and back surfaces of the base portions 4a', 40a'. A plurality
of rows of hook elemgﬁts 40e are forméd on the both front and back
surfaces of the base portions 4a', 40a', and the hook elements 40e of
the same row are oriented in the same direction. The adjacent rows
of hook elements are oriented in the opposite directions. As a
result, a surface fastener without the orientation in the engaging
strength can be produced. B o

The hook configuration according to this embcdiment has a shape
of a wave on the beach and is composed of a raised portion standing up
directly from the front and back surfaces of the base portion 4a', 40a’
and a downward hook-shaped engaging portion formed in the tip end of
the raised portion.

The inclined back surface of the raised portion in the opposite
side relative to the side on which hook-shaped engaging portion is
formed smoothly curves upwards, standing up from the surface of the
base portion 1. The front surface of the raised portion on the side
of the hook-shaped engaging.portion stands up generally vertically
through a radius from the surface of the base portions 4a’', 40a’.

The whole shape of the raised portion is spread downward, and reinforcing

This Sheet Has Been Replaced
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Th'e: I nelined back surface of the raised portion in the opposite side
‘relative to the side on which hook- shaped engaging portion is formed
snoot hly curves upwards, standing up fromthe surface of the base por-
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12 tion 4a', 40a'. The-front surface of the raised portion on the side of

"t he hook-shaped engagi ng portion _stands up generally vertically through a
radius fromthe surface of the base portions 4a', 40a'. The whol e shape of
the raised portion is spread downward, and reinforcing ribs are fornmed on
sides of the raised portion integrally with the base portion 4a', 40a'. The
shape of each reinforc- ing rib may be froperty deternined, however, the
typi cal . shape has substantially the same width along the height direction,
or the wwdth of the rib is gradually decreased upwardly fromthe base..

portion.4a', 40a' as |ooking from RE&ACEME% QHEE'{'
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“ront side ] T QUERTIhe hook-shaped engagi ng portion is forned
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of the front anfl pack surfaces of) the raised portio
engagenent . The} hpo éhgﬂeﬁmgnghging portion is gést
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1. A method for continuously producing an integrally molded
double-sided surface fastener characterized by the steps
of, extruding a molten resin (4,40) from an extrusion
nozzle (1,10) at a predetermined width, introducing said
molten resin (4,40) extruded from said extrusion nozzle (1)
into a predetermined gap between upper and lower die
rollers (2,3) having a plurality of engaging element
forming cavities (5) on respective peripheries and cooling
means in inner portions thereof and filling in said
cavities (5) for said engaging elements with said molten
resin (4,40), concurrently driving said upper and lower die
rollers (2,3) in the extrusion direction of said molten
resin (4,40) to mold a plurality of engaging elements (4b,
40e) integrally on both front and back surfaces of a plate-
like base portion (4a, 40c, 40d) continuously and to cool
them to a predetermined temperature, and positively
removing said engaging elements (4b, 40e) of said cooled
resin molded articles (4’, 40’) from said cavities (5) in
the extrusion direction of said molten resin (4,40).

2. A method for continuously producing an integrally molded
double-sided surface fastener according to claim 1,
characterized in that each of said engaging elements (4b,
40e) has a hook-shape on at least one of both front and
back surfaces of said base portion (4a, 40c, 40d).

3. A method for continuously producing an integrally molded
double-sided surface fastener according to claim 1,
characterized by continuously molding same resin materials
by use of one extrusion channel (1lc) of said molten resin

(4).

4. A method for continuously producing an integrally molded
double-sided surface fastener according to claim 1,
characterized by continuously molding different resin
materials (40a, 40b) by use of different extrusion channels
(10e, 10f) of said molten resin (40a, 40b).

5. A method for continuously producing an integrally molded
double-sided surface fastener according to claim 4,
characterized by supplying a resin material of high
chemical affinity with two different resin materials (40a,
40b) into an extrusion channel of the resin material
between said two extrusion channels (10e, 10f).

6. - An apparatus for continuously producing an integrally

- molded double-sided surface fastener characterized by, an

upper die roller (2) and a lower die roller (3) which are

disposed up and down with a predetermined gap therebetween

and which are respectively provided with a plurality of-

engaging element forming cavities (5) on respective
peripheries and cooling means in the inner portions, a

This Sheet Has Been Replaced



A

ﬁhsﬁed on the hook el ements 4b in order to .engage the surface fastener with
t-he other mating surface fastener, the |oop elenents are put in the slant
back surface side of the raised portion and along the upper surface of the
front side of the tip end of the hook-shaped enga WW&SRP .ﬁGFTLn$ hook
el ements 4b. The | oop el enent gui ded al ong the ba¢k sgf M9 £F; hook

el emrent is engaged with the hook-shap engagi ng
mat i ng hook el enent adjacent to the™d surface and the | oop™et
guided toward the tip end of the hook-shaped engaging portion is engaged

with the enga&*i%ﬁaorﬁlésﬂsS%ﬁa&ohéﬁr%%&y"gréé‘é@iﬁgp 'sS24® upper and
lower die rollers (2, 3) in a travelling direction of said
surface fastener, an extrusion nozzle (1) for extruding a
molten resin (4,40) at a predetermined width which is
disposed on the upstream side of the rotary direction of
said upper and lower die rollers (2, 3) toward said gap,
and upper and lower drawing rollers (6, 7) which are
disposed on the downstream side of the rotary direction of
said upper and lower die rollers (2, 3) and along an
extrusion line of the molten resin (4, 40) extruded from
said extrusion nozzle (1).

7. An apparatus for continuously producing an integrally
molded double~sided surface fastener according to claim 6,
characterized in that engaging element forming cavities (5)
on at least one periphery of said upper and lower die
rollers (2, 3) are formed to a hook-shape.

8. An apparatus for continuously producing an integrally
molded double-sided surface fastener according to claim 6,
characterized in that said extrusion nozzle (1) has one
molten resin channel (1lc).

9. An apparatus for continuously producing an integrally
molded double-sided surface fastener according to claim 6,
characterized in that said extrusion nozzle (10) has
extrusion channels (10e, 10f) for extruding different resin
materials (40a, 40b).

10. An apparatus for continuously producing an integrally
molded double-sided surface fastener according to claim 9,
characterized in that said extrusion nozzle (10) has three
molten resin channels (10e, 10f), and a middle channel is
used as a channel for supplying a resin material of high
chemical affinity with said two different resin materials
(40a, 40b).
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renﬁrkably Due to the presence of the- relnforC|ng ribs.
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bending is prevented when the | oop el enents are pushed agai nst the hook
el enents 4b and the engaging rate with the | oop el enent does not decrease

even in the repetitive use. _
sepa- rated fromthe nmafing surface fqetener

REPLACEMENT SHEET

22 JUN1998

|

On one hand, when the surface fastener is
t he | oop el enent

METHOD AND APPARATUS'FOR CONTINUOUSLY PRODUCING AN

| REPLACEMENT SUEETS SO
Drescription @ paged L. 10 ;
m(t«‘.) 1 1.8 t0 paged .V,
ing(s) : paged . to paged %,
':-Cfct :paged B, to poged .7

.okl

Description

W

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

I

e RV

Thxs invention relates generally tfoa method and an
apparatus for integrally molding a surface fastener hav-
ing a large number of engaging elements on both front
and back surfaces of a plate-like base portion continu-
ously by extruding a thermoplastic resin and more par-
ticularly fo a method and an apparatus for efficiently
producing a surface fastener having a large number of
engaging elements on its both surfaces.

2. Description of the Prior Art

The surface fasteners having engaging elements
on both front and back surfaces of base portions are
known for example in Japanese Patent Publication No..
S 42-87458, Japanese Utility Mode! Unexamined Publi-
cation No. S 55-122612, or Japanese Patent Unexam-
ined Publication No. H 1-238805.

With double-sided surface fastener disclosed in
Japanese Patent Publication No. S 42-87453, loops are .
made of multi-tilaments and mono-filaments respec- .
tively on front and back surfaces of a cloth by means of
a loom and set under heating. Then, mono-filament
loops are partially cut to provide hooks, so that loops
and hooks are respectively formed on both front and
back surfaces of the cioth. The loop slements and hook
elements are attached to the resin coated cloth.

The surface fastener having engaging elements on
both front and back surfaces disciosed in Japanese Util-
ity Model Unexamined Publication No. S 55-122612 is
provided with fibrous hook elements and loop elements

- on front and back surfaces of a soft tape material. But

since the composition of the soft tape material is not
apparent, it is not shown how engaging -elements such
as hook elements and loop elements are adhered to the
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13 is snoothly .di sengaged fromthe hook el enent, because the [TOOR=Staped |
. erfgagi ng portion has a tapered configuration so that ‘its flexfbiltyy 199&' i
becones |arger as it goes toward the tip end of the engagi ng poi-"tion. j
to the sectional configuration of the raised por- tion, eve '
separating force is applied to the hook-shaped engaging porfion, the force
is surely accepted by the root, and #he raised portion i s whotty
soft tape material. However, since the surface fastener
disclosed in that Japanese Utility Model Unexamined
Publication has engaging elements made of fibers also,
it is supposed to be woven by the loom as well as the
double-sided surface fastener disclosed in Japanese
Patent Publication No. S 42-87459, or to be produced
by planting individual fibers on a flexible sheet.
The surtace fastener in which a base material and
engaging elements are molded of synthetic resin is dis-
closed in Japanese Patent Unexamined Publication No.
H 1-238805. FIG. 18 shows the double-sided surface
fastener wherein & plurality of rows of mushroom-
shaped engaging elements made of synthetic resin are
formed to.be protruded on one surface of & base por-
tion, and a piurality of rows of engaging elements hav-
ing ball-lke heads made of the same material are
formed to be protruded on the other surface of the base
portion. The producing principle of the double-sided

surface fastener shall be apparent from the detailed
description; a row of engaging elements are mokded

integrally on the surface of the base portion to provide
an elongated narrow tape. Then, sides of plural tapes
are adhered and joined by adhesive or adhesive resin

- with or without a sheet-like joining member of width suf-
ficient as a surface fastener on its back to produce the
surface fastener having several rows of engaging ele-
ments of the desired width.

- Accordingly, in order to produce the surface fas-
tener disclosed in Japanese Patent Unexamined Publi-
cation No. H 1-23880S5, an elongated narrow tape
having a row of a large number of engaging elements
protruded therefrom in the longitudinal direction is con-
tinuously or discontinuously injection-formed or press-
formed. And atter the required number of tape members
is arranged laterally, the sides of the tape members are
mutually adhered by the adhesive. .

Thus, a textile type surface fastener disclosed in
Japanese Patent Publication No. S 42-87459, is charac-
terized in that it is soft to the touch in engagement and
disengagement due to peculiar flexibility of textile and
flexibility of mono-filament. Since the mono-filament
which constitutes the hooks is given a drawing process, -




deforrred In the perpendicular direction, so that the | oop el JiACEMENT SHBH

srapi dl'y di sengaged from the hook el enent

In the first and pecond

embodi ments, the engaging el enents are formed as hook el enents| o2 2 RAINB9B

front and back surfaces of the base portion.

But according tp fhis

i nvention, the engaging elenents are forned as the hook el enpntsS on at
| east one surface of the base por- tion3and do not always hajve to be forned

as the hook el enent hePgutikce tgnéfﬁag ﬁ't }@g&uéﬁ?\e&d exanpl e, the

farmead on the back SRbaRgLSsprgk

hooks of high densnty are formed on account of texitile
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Iemants are
anchoring

composition, the surface fastener provides high engag-
ing rate and is durable in repetitive use. But since this
textile type surface fastner requires high material cost
and multi-step process, it is dnfflcult to reduce the man-

ufacturing cost.

In case of producnng double-sxded surface fastener
having fbrous engaging elements on both front and
back surfaces of the base portion, it is impossible to
impregnate only base portion with resin only by coating
or spraying roots of engaging elements with resin in
order to adhere and secure the roots to the base por-
tion. It is remarkably difficult to assure the settiement of
engaging elements without hardening them.

In order to produce the integrally molded surface
fastener disclosed in Japanese Patent Unexamined
Pubiication No. H 1-238805, complicated processes are
required, causing inefficiency and poor productivity, so
that it is impossible to massproduce double-sided sur-
face fasteners having a construction shown in FIG. 18

on account of the manufacturing principle. With the sur-

‘face fastener disclosed in the above-mentioned Publica-
tion, since engaging elements are formed to have
mushroom-shape or anchor-shape, when the mating
engaging elements are composed of ioop elements, this
surface fastener provides high locking force and smooth
engagement without orientation. But it has defects that
disengagement of the engaging elements becomes dif-
ficult due to the high locking force, and that if engaging
elements are forcibly disengaged, the loop elements get
broken to have poor durability in repetitive use. In case
the mating engaging elements are formed to have the
mushroom-shape or anchor-shape, the locking force is

remarkably reduced.



function. ~ According to this configuration, when the do
.surface fastener produced in this invention is used to sec
doubl e-sided | oop matting onto a carpet, hook elenments are
-l oop elenments of the matting and anchor-shaped el enents ar
the carpet to secure the doubl e-sided | oop matting to the
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itis therefore an object of this invention to develop
a methed and an apparatus for easily producing a dou-
ble-sided surface fastener molded integrally in a simple
procass, which provides easy disengagement in spite of
high engaging strength and high durability in repetitive
use.

In order to ansure engaging or locking force and

‘durability, it is important to form engaging elements as

hook elements on at least one surface of a base portion.

In order to promote the producing efficiency and the

quality of the surface fastener, it is important to inte-

grally mold a base portion and engaging elements
formed on front and back surfaces thereof simultane-

ously. o

- However, the techniques for integrally molding a

base portion and engaging elements on one surface

thereof simultaneously are aiready known for example

in United States Patent No. 3312583 and International

Patent Publication WO 87/06522 (Japanese Patent

Unexamined Publication No. H 1-501775).

The techniques for integrally molding single-sided
surface fastener disclosed in these Publications permit
a base portion and hook portions to be integrally
molded by extrusion simultanecusly and continuously.
With this molding methed, though different means for
pushing a resin into hook element forming cavities is
used, metal mold discs and spacer defining plates ara
alternately laid and secured to the multi-layer to lami-

nate a drum. A molten thermopiastic resin is extruded

onto the periphery of the rotary drum. After the moiten
resin is pushed into hook element forming cavities of the
metal mold disc, the resin coated onto the drum periph-
ery is pressed to form a base portion. Then, integrally
molded hook elements in the cavities are removed
together with the base portion from the drum periphery -
in synchrofiization with the rotation of the drum while
being cooled. The metal mold disc is provided with a
plurality of hook element forming cavities which are
extended from the periphery toward the center of the
drum and which are formed at the predstermined inter-



gag; bet‘ween the upper and |ower die rollers. But, sane klﬁmﬁ aﬁleET

 -have poor adhesion. In such case, one resin channel is dilsqosed in the

m ddl e -position between the two nolten resin channels to |extr2dJHNM698 e
.resin having chemcal affinity with these two resin materfi gl s of differemt
kind, and the nolten resin is sandw ched between the uppgr an '
portions to thereby inprove the wel di dg performance of the dif- ferent

resin materials. vals in the circumierential direction of the drum. The
opposite sides of the spacer defining plates are formed
as smooth surfaces. Herein, the spacer defining plates
are required because the whole shape of the hook can
not be formed as the cavity in one metal mold. |
These techniques are further developed to satisfy
the above-mentioned requirements in this invention.
The first aspect of this invention concerns a method
for continuously producing a surface fastener molded
integrally comprising the steps of, extruding a molten
resin from an extrusion nozzle at pradetermined width,
infroducing the molten resin extruded from the extrusion
nozzle into a predetermined gap between upper and
lower die rollers having a plurality of engaging element
forming cavities on respective peripheries and cooling
means in inner portions thereof, filling the molten resin
in the engaging element forming cavities, concurrently
rotating the upper and icwer die rollers in the exrusion
direction of the molten resin to mald a large number of
engaging elements integrally on toth front and: back
surfaces of the rlate-like base portion. continuously,-
cooling them to the desired temperature, and positively
drawing the engaging slements of the cocled resin
mcided article in the extrusicn direction of the moiten
resin while ramoving tham from the cavities. '

Being apparent from the above-mentioned fastener
preducing method, the desired surface fastener may be
easily produced continuously in a successive single
process. As a resutt, quality unification, better preducing
efficiency, and cost reduction can be achieved.

The second aspect of this inventicn concerns an
apparatus for continucusly preducing a surfaca fastener
moaided integrally and provided with engaging elements
on both surfaces comprising upper and lower die rollers
which are disposed up and down with a desired gap
therebetween and are provided: with a plurality of
engaging element forming cavities on respective
peripheries and cooling means in inner portions thereof,
a driving means for concurrently rotating the upper and
lower die roilers in the travelling direction of the surface
fastener, an extrusion nozzle for extruding a: molten
resin at a predetermined width, which is disposed on
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the upstream side of the rotary direction toward the gap
 between the upper and lower die rollers, and upper and
lower drawing rollers which are disposed on the down-
stream side of the rotary direction of the upper and
lower die rollers and located above and below an extru-
sion line of the molten resin from the axtrusion nozzle.

This preducing apparatus has a simple construction
applying principles of the conventional apparatus and
the integrally moided doubla-sided surface fastener may
be continuously produced efficiently at the high quality.

In the double-sided surface fastener molded inte-

.grally by the above-mentioned producing method, a

. hook element of at least on one side comprises a raised
portion having an inclined back surface which smoothly
curves upwards from the base portion, a vertical front
surface, and a reinforcing rib formed on either side of
raised portion, and a hcok shaped engaging portion
extending forward from the front end of the raised por-
tion. The cross-sectional area of the hook element grad-
ually increases when going from the front end of the
hook shaped engaging porfion to the root of the raised
portion. And the tip end of the hock-shaped” engaging
portion of one hook element and the end of the sloped
back of an adjacent cther hoock element are. aligned
substantially along the same perpendicular line in the

- same hook row, or the raised portions of the hook ele-
ments of the ad‘ acent two rows are connected by the -
reinforcing ribs.

Since the hook element comprises a ransed portxon
having a verfical standing front surface and an inclined -
back surface, reinforcing ribs formed on sides of the
raised portion, and a hook-shaped engaging: portion
formed in the tip end of the raised portion, wherein the
sectional area of the hook element increasas gradually
from the tip end of the hook -shaped engaging element
to the root of the raised portion, a deforming force is.
applied to the whole hook element without local bending

" of the hook-shaped engaging portion in engagement to
prevent the damage of the engaging portion, and the
deforming force is simultaneously accepted by the root
of the raised portion to permit smooth separation. Due
to the presence of reinforcing ribs, lateral bending of
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i nproved. At the sanme tinme, snooth di sengagenent of the | oop fafferi aI I n
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only a part of the hook el enment but ol e part of the hook el gnent, the
engagi ng portion is rmoldelemants is\prevaried mndnd anatingylocpbmeantzerf or ned; —THe
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‘rearward adjacent hook element to promote the engag-
ing rate and to increase the engaging strength.

BRIEF DESCRIPTION OF THE DRAWINGS

. FIG. 1 is a vertical sectional view of an essential
portion of an apparatus for producing a double-
sided surface fastener molded integrally of the
same raw material according to a first embodiment
of this invention; and | |
FIG. 2 is a vertical sectional view of an essential
portion of an apparatus for producing a double-
“sided surface fastener molded integrally of different
kinds or colors of raw materials according to a sec-
ond embodiment of this invention.

DETAILED DESCRIPTION

Prefered embodiments of this invention will be
illustrated with reference to the accompanying draw-
ings.

FIG. 1 shows a vertical sectional view of the essen-
tial portion in manufacturing by use of an apparatus for
producing double-sided surface fastener made of the
same resin material according to a first embodiment of
this invention. An extrusion nozzle 1 is composed of
arcuate surfaces 1a, 1b having the same curvatures as
a pair of upper and lower die rollers 2, 3 and a flat noz-
zle tip end. This extrusion nozzie 1 is composed of a T-
shaped die and a molten resin 4 is extruded from an
extrusion aperture into a sheet. According to this
embodiment, the extrusion nozzle 1 has a molten resin
channel 1¢in a center portion thereof.

The upper and lower die roliers 2 and 3 having axes
in parallel relatively are disposed up and down with a
predetermined gap between the peripheries thereof in
front of the extrusion nozzle 1. Respective part of the
peripheries of the upper and lower die rollers are nearly
contacted with the upper and lower arcuate surtaces 13,
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rovnded Rith a plurahty of hook element torm-

ing cavmes S on respective peripheries, on which the tip
end of each hook portion 5a is onented backward (lefi-

ward in the drawing).

Since the other structure of the upper and lower die
roﬂers has substantially the same construction as those

disclosed in WO 87/06522, the other structure will be
simply illustrated herein. Each die roller comprises a

hollow drum which has a water cooling jacket in the
inner portion and which includes a plurality of cavity-

defining plate assembly in the central portion

along its

axis. The plate assembly includes an alternating series
of ring-shaped engraved plates and substantially flat
backing piates defining cavities 5 together, within which
hook elements of the surface fastener are formed. The
upper and lower die rollers 2, 3 are rotated in the
reverse direction toward the extrusion direction of the
extrusion nozzle 1 by a concurrent driving device which
is not shown in the drawings, as disclosed in the afore-
mentioned International Patent Publication. A pair of
upper and lower drawing rollers 6, 7 are disposed ahead
of the upper and lower die rollers 2, 3 (on the right of the
drawing) and are also concurrently rotated in the travel-

ling direction of the surface fastener.

The surface fastener of this invention may be made
of thermo-plastic resins such as nylon, polyester, poly-
propylene plastic materials. In forming, the temperature

and extrusion pressure of the molten resin and

the tem-

perature and rotary velocity of the die rollers may be
properly adjusted according to the plastic resin materi-

als.

According to this apparatus of the aforementioned
construction, a molten resin 4 extruded from an extru-
sion nozzle 1 is pushed into a gap between a concur-
renty rotating upper and-lower die rollers 2 and 3, and a
part of the molten resin fills the hook element forming
cavities 5 in order, so that a plate-like base portion 4a
having desired thickness and width can be continuously

press-formed between the upper and lower die

rollers 2,

3 while forming hook eiements 4b on the plate-hke base

portlon
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In this forming, the molten resin 4 is contacted with

- the upper and lower die rollers 2 and 3 and is cooled by

cooling means set in the inner portion of these rollers,
thereby to be gradually hardened. During this harden-
ing, when a base portion 4a is drawn off under a proper
tension in the extrusion direction, as soon as individual
hook elements 4b are smoothly removed from the upper
and lower cavities § while they are linearly elastic-

- deformed, they are restored to the origina!l shapes and

naturally cooled at the peripheral temperature to be
hardened.

in this embodiment, a mokied artide (double-sided
surface fastener) 4', is withdrawn from the upper and

“lower die rollers 2, 3 by use of a pair of upper and lower

drawing roliers 6, 7 which are concurrently rotated in the
traveliing direction of the surface fastener. These upper
and lower drawing rollers 6 and 7 have usually smooth
peripheries, but these roliers are preferably provided
with grooves for accommodating hook elements 4b in
circumferential portions to prevent the hook elements
4b from being damaged when they pass through these
rollers. The rotating speed of the drawing rollers €, 7 are -
set at a slightly higher speed than the rotating speed of

“the upper and lower die rollers 2, 3 to draw off the hook

elements 4b smoothly from the hook element forming
cavities 3. ‘

FIQ. 2 is a vertical sectional view of the essential
portion in manufacturing a double-sided surface fas-

" tener by using different kinds or colours of materials on

front and back surfaces according to a second embodi-
ment of this invention, and the same compcnents as the

- first embodiment are also prowded with the same refer-

ence numbers.

In this drawing, an axtrusion nozzie 10 is provided
with upper and lower acute surfaces in a tip end thereof
and the nozzle tip end is protruded at the actual angle.
First arcuate surfaces 10a, 10b in the upper and lower
end sides have respectively the same curvature to the
upper and lower die roilers 2, 3 and second arcuate sur-
faces 10c, 1Cd in the central sides have respectively a:
larger curvature by a predetermined value than the

~ upper and lower die rollers 2, 3. The extrusion nozzle 10

B L AT
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1. A rnethod for continuously producing an integrally ted - .
. doubl e-si ded surface fastener character- I zed by the >t ,p?bg 8
extruding a nolten resin (4, 40) froman extru- sfop 2{[@!9]_9 1P)
at a predeterm ned w dth, ~ introducing said nolten|{resin (4 40\
ext ruded fromsaid extrusion nozzle (1) into a prpdeter-
‘m ned gap between upper and |ower die 18l 1 ers (2,°
plurality of engagi ngoowwisest a T-shaped adiei havingvtwo esolteh wsmespect ive
peri pheries eRdnABR | 1Ta, MRBPSWhitH &Y rBepbtiidly ! BeeREd

toward the upper and lower second arcuate surfaces:
10c, 10d. Different kinds or colors of molten resins 40a,
40b are respectively extruded from upper and lower
extrusion openings of the channels 10e, 10f,

The upper and lower die rollers 2 and 3 are respec-
tively disposed up and down and are rotated about:
respective parallel axis. These rollers ara partially
nearly contacted with the first arcuate surfaces 10a, 10b
formed in the upper and lower end portions of the extru-
sion nozzle 10 and are arranged with predetermined
intervals to the second arcuate surfaces 10¢, 10d.

Conseqently, spaces 20, 30 having predstermined
interval dimension are formed between the- second
arcuate surfaces 10c, 10d formed in the central portions
of the extrusion nozzle 10 and the peripheries of the

- upper and lower die rollers 2, 3. The upper and lower die
rollers 2, 3 have the same symmetrical arrangement as
the first embodiment. A plurality of hook element form-
ing cavities S of which tip ends Sa of hook elements are
oriented rearward (leftward in the drawing), are formed
on respective peripheries of thesa die rollers 2, 3. Since
the other configuration of the upper and lower die rollers
2, 3 are substantially provided with the same configura-
tion as the first embodiment, its illustration is omitted

‘herein. A pair of drawing rollers 6, 7 are disposed in the

- downstream side of upper and lower die rollers 2, 3, as

- well as the first embodiment. In molding, the tempera-
ture and extrusion pressure of each molten resin and
the temperature and rotating speed of each die roller

. and the like may be properly adjusted according to the
‘resin material.

According to the second embodiment, mdnndual
molten resins 40a, 40b extruded from an extrusion noz-
zle 10 are respectively introduced into spaces 20, 30
formed between the extrusion nozzie 10 and the upper
and lower die rollers 2, 3. Individual base portions 40c,
40d are respectively transferred to the gap between the
upper and lower die rollers 2, 3 while filling hook ele-
ment forming cavities 5 formed in the peripheries of
thesa die rollers with moiten resin. Then, the base por-




and fidling in said cavities (5) for said engaging REPL‘?‘!C‘EMENF JEET

.said nolten resin (4, 40), concurrently driving sate—tpper—ane

| ower die rollers (2, 3) in the extrusion direc
molten resin (4. 40) to nold a plurality of endadi éoér‘mﬂ% (144.

40e) integrally on both front and back surfaced af_a plate-lik
base por- - tion (4a, 40c, 40d) cdnti nuousl y and jto cool
to a predeterm ned tenperature, and positively

engagi ng el enents tigns 4Qc @hel 488eirepioinalidnCel §dp! fisd Pré®datpd articles
(4%, 40) from sai deRyblh%e LRber Arid 18w did 35Meks 2. 3 to be mutu-

ally ‘velded logether. Tha hcok slements 4a ara simulta-

neously molded in the cavities S mtegrally with the base

portions. .

In this molding, molten resins 40a 40b are con
tacted with upper and lower die rollers and are cooled
by ccoling means set in the inner porticns cf these die
rollers to be gradually hardened. During this hardening,
when the base portions 40c, 40d-are drawn off under
proper tensicns in the extrusion direction, as soon as
individual hcok elements 40e ara: smoothly removed
from the upper and lower cavities 5 while they are elas-
tic-deformed linearly, they are restored to the criginal
shapes and are naturally cooled at the peripheral tem-
perature to be hardened. Of course, a double-sided sur-
face fastener 40' is cooled between the upper and lower
die roilers 2, 3 and the drawing rollers'6, 7 by use of
cooling means such as' cooling wind sprayer and the:
like, so that it may be positively cooled and hardened.

As mentioned above, the double-sided surface fas-
tener member 4', 40’ has a large number of hook ele-
ments 40e molded integrally on both-front and back
surfaces of the base portions 4a’; 40a".- A plurality of-
rows of hook elements 40e are formed on the both front
and back surfaces of the base portions 4a’,-40a‘, and
the hock elements 40e of the same:row are oriented in
the same direction. The adjacent rows of hook elements
are oriented in the opposite directions. As a result, a
surface fastener without the crientation in the engaging
strength can be produced.

The hook configuration according fo this embodi-
-ment has a shape of a wave on the beach and is' com-
posed of a raised portion standing up directly from the
front and back surfaces of the base portion 4a’, 40a’ and
a downward hook-shaped engaging: pomon formed in
the tip end of the raised portion.

The inclined back surface of the raised portion in
the opposite side relative to the side” on which hook-
shaped engaging portion is formed: smoothly- curves
upwards, standing up from the surface of the base por-

em



directiron of said nolten resin (4, 40).
'‘producing an integrally nol ded doubl e-si ded surface |f

2. A net.hod for
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ast ener accordi

to claim1l, characterized in that each of said engadi ng 2 2 JENeest s

(4b, 40e) has a hook-shape on at | east
surfaces of said base portion (4a.
continuously producing an integrally

one of both f
40c. 40d). 3 An
12 nol ded doubl e-

rgnt and back

ng

et oo ToT

i ded surface.
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the side of the hook-shaped engaging portion stands up
generally vertically through a radius from the surface of
‘the base portions 4a’, 40a’. The whole shape of the
raised portion is spread downward, and reinforcing ribs
are formed on sides of the raised portion integrally with
the base pertion 4a’; 40a’. The shape of each reinforc-
ing rib may be properly determined, however, the typical
shape has substantially the same width along the height
direction, or the width of the rib is gradually decreased
upwardly from the base portion 4a’, 408’ as looking from
the front side of the hook.

The hook-shaped- engaging portion is formed on
the upper end of the raised portion; continuing from
respective tangents of the front and back surfaces of the
raised portion to have a space for- engagement. The
'hook-shaped engaging portion is designed fo be slightly
tapered. As a result, the sectional area of the hook ele-
ment increases gradually from the tip end of the hook-
shaped engaging portion to the root of the raised por-
tion. _

According to the hook configuration, when the loop
elements or mating engaging elements (not shown) are -
pushed on the hook elements 4b in order to engage the
surface fastener with the other mating surface fastener,

. the loop elements are put in the slant back surface side
of the raised portion and along the upper surface of the
front side of the tip end of the hook-shaped engaging
portion of the hook elements 4b. The loop element
guided along the back surface of the hook element is
engaged with the hock-shaped engaging portion of the
other mating hook element adjacent to the back surface
and the loop element guided toward the tip end of the
hook-shaped. engaging portion is engaged with the
engaging portion so that the engaging rate improves
remarkably. Due to the presence ot the reinforcing ribs,
. the lateral bending is prevented when the loop elements
are pushed against the hook elements 4b and the
engaging rate with the loop element does not decrease
~ even in the repetitive use.

On one hand, when the surface fastener is sepa-

rated from the mating surface fastener, the loop element
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: i's smoothly disengaged from the hook' element,

because the hook-shaped engaging portion has a
tapered configuration so that its flexibility becomes
larger as it goes toward the tip end of the engaging por-
tion. Due to the sectional configuration of the raised por-
tion, even when excessive separating force is applied to
the hook-shaped engaging portion, the force is surely
accepted by the roat, and the raised portion is wholly
deformed in the perpendicular direction, so that the loop

- element is rapidly disengaged from the hook element.

In the first and second embodiments, the engaging
elements are formed as hook elements on the both front

. and back surfaces of the base portion. But according to -

this invention, the engaging elements are formed as the
hook slements on at least one surface of the base por-
tion and do not always have to be formed as the hook
elements on the both front and back surfaces. For
axample, the hook elements are formed on the front sur-
face and V-shaped elements are formed on the back
surface of the base material which perform anchoring
function. :
According to this configuration, when the double-

- sided surface fastener produced in this invention is used

to secure a double-sided loop matting onto a carpet,
hook elements are engaged with loop elements of the
matting and anchor-shaped elements are inserted into
the carpet to secure the double-sided loop matting to
the carpet. .

in the second embodiment of this invention, differ-
ent kinds or colours of resin materials are respectively
extruded from two molten resin channels and the upper

~_and lower base portions are joined and welded in the

. gap between the upper and lower die rollers. But, sane

kind of materials have poor adhesion. in such case, one

.resin channel is disposed in the middie position

between the two molten resin channels to extrude a
molten resin having chemical affinity with these two
resin materials of different kind, and the molten resin is
sandwiched between the upper and lower base portions
to thereby improve the welding performance of the dif-
ferent resin materials.



4. A méthod for continuously producing an integrally REMGEMENF SHEET
‘doubl e-si ded surface fastener according:to claim1} ¢haracterized by

conti nuously nolding dif- ferent. resin materials (40§, 2QR)JUNY998s€e| O
di fferent extrusion channels (10e. 10f) of said nolten resin (40R,
40b). 5. A method for continuously producing an integfalty mot-ded
doubl e- si ded surface fastener accordi ngl#o claimd4|characteri zed by
supplying a resin materi al of high chemcal affinity wwth two difterent

resin material s (40Accd@ig itoithisainvertionsaostatbdinadetall, the
integrally molded double-sided surface fastener may be-
easily and continously produced in a single process
without complicated processes. This apparatus has a
simple construction and a high flexibility to produce the
. double-sided surface fastener efficiently.

Moreover, since it is possible o specn‘y the hook
configuration on the double-sided surface fastener as
desired, the engaging rate with the mating loop material
is improved. At the same time, smooth disengagement
of the loop material in separating is also achieved. Since

- the resistant force is accepted by not only a part of the

. hook element but whole part of the hook element, the
engaging portion is not damaged. When the reinforcing
ribs are formed, the surface fastener is durable in the
repetitive use and provides easy engagement and dis-
engagement. it may ba smooth to the touch as well as -
the knitting type surface fastener. The surface fastener
may be broadly used in the industrial material field as

. well as the other various fields such as dally necessities
and the like.

When raised portions of adjacent rows of hook ele-
ments are connected through reinforcing ribs, it is pos-
sible to decrease the thickness of the hook element
since the strength of the hook element is reinforced by
the ribs. As a result, the hook element is further easily
inserted into the mating loop material and the density of

- the hook elements can be increased, to ensure suffi-
cient strength, and to provide flexible performance as
well as the knitting type surface fastener. -
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1. A method for continuously producing an integrally

10f). 6. An

acter

an upper die
osed up and
ch pre

el enent

molded double-sided surface fastener character-
~ ized by the steps of,

extruding a molten resin (4, 40) from an extru-
sion nozzle (1, 10) at a predetermined width,
infroducing said molten resin (4, 40} extruded
from said extrusion nozzle (1) into a predeter-
mined gap between upper and lower die rollers
(2. 3) having a plurality of engaging element
forming cavities (5) on respective peripheries
and cooling means in inner portions thereof
and filling in said cavities (5) for said engaging
elements with said moiten resin (4, 40) ,
concurrently driving said upper and lower die
rollers (2, 3) inthe extrusion direction of said
molten resin (4, 40) to mold a plurality of

~ engaging elements (4b, 40e) integrally on both

front and back surfaces of a plate-like base por-
tion (4a, 40c, 40d) continuously and to cool
themto a predetermmed temperamre. and

positively removing said engaging elements

{4b, 40e) of said cooled resin molded articles

{4, 40" from said cavities (5) in the extrusion
direction of said moiten resin (4, 40).

2. A method for continuously producing an integraily
- molded double-sided surface fastener according to
claim 1, characterized in that each of said engaging
elements (4b, 40e) has a hook-shape on at least

- one of both front and back surfaces of sald base
portion (4a 40c, 40d)

3. A methed for continuously preducing an integrally
moided double-sided surface fastener according to
claim 1, characterized by continuously molding

same resin materials by use of one extrusion chan- -

nel (1c) of said moiten resin (4).
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rollers (2, 3) in atravelling * recti*on of said
an extrusion nozzle (1) for extruding a nolten reg
predeterm ned width which is di sposed on the upst
rotary direction of said upper ¥nd | ower die rol
toward said gap, and upper and | ower draw ng rol

>Uf

'7QE¥T[

aﬁs iw)s't ener,

si de of the,

rrs (2,

are di spos ed4.on A methodrfet ceatinsous!yopraducimgtanr integrally
" molded double-sided surface fastener according to
claim 1, characterized by continuousily molding dif-
ferent resin materials (40a, 40b) by use of different
extrusion channels (10e, 10f) of sald molten resin

(40a, 40b).

5. A method for continuously producing an integrally
moided double-sided surface fastener according to
claim 4 characterized by supplying a resin material

of high chemical affinity with two different resin -

- materials {(40a, 40b) into an extrusion channel of
the resin material between two extrusion channels

(10e, 10f).

6. An apparatus for continuously producing

an inte-

grally moided double-sided surface fastener char-

acterized by,

an upper die roller (2) and a lower die roller (3)
which are disposed up and down with a prede-
termined gap therebetween and which are
respectively provided with a plurality of engag-
- ing element forming cavities (5) on respective
peripheries and cooling means in the inner por-

tions,

a driving means for concurrently rotating said-

upper and lower die rollers (2, 3) in a travelling

direction of said surface fastener,

an extrusion nozzle (1) for extruding a moiten

resin (4, 40) at a predetermined width which is-

disposed on the upstream side of the rotary
direction of said upper and lower die rollers (2,

3) toward said gap, and

upper and lower drawing rollers (6, 7) which are
disposed on the downstream side of the rotary
direction of said upper and lower die rollers (2,

3) and along an extrusion fine of the

molten

resin (4, 40) extruded from said exirusion noz-

zle (1).

3)i
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An apparatus for continuously producing an inte-

-grally molded double-sided - surface fastener

1 o.

according to claim 6, characterized in that engaging

element forming cavities (9) on at least one periph-

ery of said upper and lower die rollers (2, 3) are
formed to a hook-shape.

An apparatus for continuously producing an inte-
grally molded double-sided: surface fastener
according to claim 6, characterized in that said
extrusion nozzle (1) has ona molten resin channel

(1c).

An apparatus- for continuously producing an inte-
grally molded:- double-sided ' surfaca*® fastener
according to claim -6, characterized in that said
extrusion nozzle (10) has extrusion channels (10e,
10f) for extruding different resin matenals (403,
40b).

An apparatus for continucusly: producing an inte-
grally molded double-sided:: surfaca- fastener
according to claim 9, characterized in-that said
extrusion nozzle (10) has three moiten resin chan-
nels (10e, 10f); and a middle channel is used as a
channel for supplying a resin material of high chem-
ical affinity with two different resin materials (40a.
40b).

d
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t hat engagi ng el enent formng cavities (5) on IEd.bl ore—perj ph-
ery of said upper and lower die rollers (2, 3) are g égg
hook-shape. 8. An apparatus for continuously prodicing an |n -
nol ded - doubl e-sided surface fastener accord| nl '
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characterized in that said

ABSTRACT :
METHOD AND APPARATUS FOR MAKING AN INTEGRALLY MOLDEDED
SURFACE FASTENER WITH ENGAGING ELEMENTS ON BOTH SURFACES

grally

A method ard an apparatus for easily producing a double-sided
surface fastener molded integrally in a simple process, which provides
easy disengagement in spite of high engaging strengf.h and high durability
in repetitive use.

A molten resin (4) is extruded from an extrusion nozzie (1) at
.the predetermined width and is then introduced into a predetermined
gap between upper and lower die rollers (2) and (3) which are disposed
up and down with the gap and are provided with a plurality of engaging
elementsforming cavities (5) on the respective peripheries and cooling
means in the inner portions. The upper and lower die rollers (2) and
(3) are concurrently driven and rotated in the extrusion direction of -
the molten resin (4) while filling the engaging element forming cavities
(5) with the molten resin (4), so that a plurality of hook elememts
(4b) are continuously molded integrally en  both front and back
surfaces of a plate-like base portibn (4a') and are cooled to the pre-
determined temperature. The engaging elements (4b) of cooled resin
nolded article (4') ate removed from the cavities (5) and are positively
drawn out in the extrusion direction of the molten resin (4).

( FIG. 1)



extrusion nozzle (1) has one nolten resin channel (1. 9. An

apparatus for continuously producing an inte- grally nol ded
doubl e-si ded surface fastener according to claim®6, characterized in
that said extrusion nozzle (10) has extrusion chapnels (10e, 10f)
for extruding different resin materials (40a, 40b4ﬂﬂ2§ggﬂggu? m?ﬁus
for continuously producing an inte- grally nol de = el
surfaces fastener 1 . i
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__acc'ordf ng to claim9, characterized in that said extrusion nozzle (10)

‘has three nolten resin chan- nels (10e, 10f); and a m ddl e channel is

used as a channel for supplying a resin material of high chem i cal

affinity with two different resin materials (40a, 40D) . '
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