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TITLE OF THE INVENTION S

INTEGRALLY MOLDED SURFACE FASTENER

BACKGROUND OF THE INVENTION
1. Field of the Invention :

This invention relates to a surface fastener molded integrally
of synthetic resin comprising a pair of upper and lower engaging
members in which a plurality of rows of hook elements are integrally
molded of synthetic resin on surfaces of respective engaging base
plates and which adopt the same structures to facilitate the manu-
facture and the control of products ard to ensure uniform distribution
of engaging strength and durability.

2. Description of Prior Art :

The usual surface fastener is known as a so-called velvet type

fastener comprising a pair of male and female tapes, wherein engaging
. element of male tape is formed as hook-like projection cutting a

part of a loop in the fastener made of knitted cloth, or engaging

element of male tape is formed as hook-like, mushroom-like, anchor-

like projection in the fastener molded integrally of synthetic resin,

and engaging element of female tape is mainly formed of a loop of

a loop knitted cloth.

As stated above, the other engaging element or female element

is formed of the loop of the loop knitted cloth to provide high

engaging ability, however, the female element has weaker strength
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ing strength and durability. 2. Description of. Priar Art. The. usual
ce fastener is known as a so-called-velvet type fastener conprising a
of male and fenmal e tapes, wheretn an:engaging: el;ement “of "nal e tape is
d as hook-1like pojection by -cutting-a-part of =& | cop in the fastener
of knitted cloth, or an engaging elenent of nale tape is forned as a
-1 i ke, nushroom|ike, anchor-like pro- jection in the fastener nol ded
ral ly gid Synideefiexibild.n, Asina awrseltgathe fendleneldnent hhsmmite t ape is

y forned of a loop of a loop knitted cloth. As stated above, the other
i ng el bemenusask as dhgl industrial material since it does not meet the demand
of positioning function and the durability.

The conventional surface fasteners made of synthetic resin are
disclosed for examples in United States Patent No. 2499898, Japanese
Utility Model Unexamined Publication No. S 52-71808, and No. H 2~
127205. Each of these surface fasteners comprises a pair of upper
and lower (or male and female) engaging members which are respectively
molded integrally of synthetic resin, so that these fasteners provide
excellent positioning function and high strength of engaging elements
in comparison with using female members of loop knitted clothes.

However, the above-mentioned surface fasteners comprise male
and female engaging elements of mainly mushroom-shape. When the
engaging element has a mushroom shape, the construction of the engaging
element provides engaging strength weaker than that of the engaging
element of hook-shape. When engaging and disengaging of the male
and female elements are repeated, the engaging strength falls off
in a short time, so that the fastener will be hardly usable.

A precedent surface fastener comprising a pair of male and female
engaging elements of the same hook shape is proposed by this inventor
to solve the above-mentioned problems of the conventional surface
fastener (Japanese Utility Application No. H 4-27364). This surface
fastener is coposad of first and second engaging members which are
respectively provided with a plurality of rows of hook elements.

The hook elements of first and second engaging members are oriented

in the mutually opposite directions and the pitch of hook elements
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Is formed of the | oop of the loop knitted cl.oth_to provide high
J@oi ng ability; however, the fenate el enent has weaker. strength and is
lexibile. As a result, the femate el enent *has. nat. been used.as. the
st ri al
tion and the durability. The conventi onal
hetic resin are disclosed for exanples in U S. Pat.
nese Utanl they fibskelengaging mienber Rabsdtcat i wiacegs Michoof7 thoPitelhd No. H
7205. EaChaﬁh ihese surface fasteners conprises a pair of upper and
gienenss Of hy 86 RRAABETE BRI are respectivel y nol ded

material since it does not neet-the demard of positioning

No. 2,499, 898,

In order to engage hook elements of first engaging member surely
with hook elements of second engaging member, it is required to guide
and engage a hook element of the first engaging member between a pair
of hook elements of the second engaging member in the row direction.
During this guiding, hook elements of the first engaging member should
be elastic-deformed separating mutually. In order to allow the elastic
deformation in the mutually separating direction, it is considered
to increase the pitch between hooks on both first and second engaging
member, however the density of the hook elements becomes rough so that
the engaging strength deteriorates inevitably. The above-mentioned
prior surface fastener is developed on general investigation of the
above-mentioned problems. Since hook elements are engaged with each
other to provide remarkably high engaging strength and stable form
and to prevent its strength from decreasing in repeated engagement,
the surface fastener can be used as suitable industrial materials.

The above-mentioned integrally molded surface fastener of this
construction has the above-mentioned excellent qualities. But on

further investigation of this construction, it is found to be
unsatisfactory.

That is, this surface fastener is composed of first and second
engaging members of different constructions, so that it is required to
form respective engaging members independently in manufacturing of the
surface fastener. It is moreover required to classify first and second

engaging members completely for the stock control of products and to
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afally of synthetic resin, so that these fasteners.provide excellent
 tioning function and high strength of engagi ng el'enents in conparison

using fermal e nenbers of |loep knitted ctothes. : . -2-"However,. the

ye- menti oned surface fasteners com prtse nal e -and “fenal e engdgi ng

nts of mainly nush- room shape. Wen the engagi ng el enent has a

room shape, the construction of the engagi ng el enent provides

confirm the combination and the number of combined first and second

engaging members in ordering and receiving the order of products.
Further, since it is required to confirm that one is the first

engaging member and the other is the second engaging member to attach

both products, attaching work will be rather complicated.

SUMMARY OF THE INVENTION

It is therefore an object of this invention to provide a novel
surface fastener comprising a pair of engaging members which are res-
pectively integrally molded together with hook elements of the same
structures to ensurehigh engaging strength and sufficient durability
to be used repeatedly, to promote making efficiency, and to provide
easy controlling and attaching works in the stock and shipment.

In order to accomplish the above-mentioned object, the surface
fastener of this invention comprises a pair of upper (male) and lower
(female) engaging members, in which a plurality of rows of hook elements
are molded integrally with engaging base plates. The hook element is
composed of a raised portion SP having a back face ba extending with
a gentle slope from the surface of the engaging base plate and a front
face fr extending straight from the engaging base plate, and a hook-
like engaging portion FP extending forwardly from the end of the raised
portion SP wherein the sectional area of the hook element is gradually
increased from the end of the hook-like engaging portion FP to the
root rt of the raised portion SP. Every row of hook elements of each
engaging member is arranged to have a plurality of desired wnits including

two hook elements and a spacing without a hook element in order. The

“his Sheet Has Been Replaced 1

AL




engd Ng

rength weaker than that of the engagi ng el enent of .hoaok=shape.
tengagi ng and di sengagi ng of 1hefnale-and,fenare el ements are repeated,
bngagi ng strength falls off in a-short: time, “so that tHe fastener wl|
®rdly usable. A precedent surface fastener conprising a pair of nmale
femal e engagi ng el enents of the sane hook shape is proposed to sol ve
gbove-nenti oncd problens of the conventional surface fastener (Japanese
ty Applédiabd mitNois Hepka@B64) eveFli ows tw fparoeideas tdeniredi Boakoabameat! fir st
second engagi ng nmenbers which are respectively provided with a
plurhlity ofrmpgement ¢rbeRcleleagring mepher hodkens| adjagerHt Bodds efemests arg second
gi ng nmenber arsgigri ented i

mutually ted Dy a prééetermined pitch, and preferably, adjacent
rows of hook elements of each engaging member are oriented in the
mutually opposite directions.

Hook elements on upper and lower engaging base plates are formed
as wavy shapes on the beach and are arranged oppositely as shown in
FIG. 1 and FIG. 2. In engagement of fastener, two hook elements of
the upper engaging member confront opposing two hook elements of the
lower engaging member as being shifted by one pitch. One hook element
is pressed onto mating two hook elements while the tip face of the
hook-1ike engaging portion FP of one hook element is contacted with
the tip face of the hook-like engaging portion FP of one of the two mating

hook elements and with the back face ba of the other mating hook
element ajacent in row direction, to open these mating hook elements
and is smoothly guided between the mating hook elements and engaged
since the spacings are arranged.between respective set of two hook
elements to allow easy elastic deformation of the hook elements.
And the mating hook elements are deformed in the same way, so that
the confronting hook elements of both engaging members are engaged
more surely.

Accordingly, all hook elements of the upper and lower engaging
members are mutually engaged uniformly and smoothly to ensure desired
engaging strength without being rough or rugged when engaged.

To disengage the engaged surface fastener, a disengaging force

beyond a locking force of mating engaging members is applied to the
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flfy opposite directions, and the pitch of hook.elenents on the first

nmut

engd®i ng nenber is set at twice as _Auch as the pitch of .hook el enents of

t he ggecond engagi ng nenber. |In order:to engage “hook el ement's of.a first

engd@i ng menber surely with hook el enents of a second engagi ng nenber, it
S quired to guide and engage a hook clenent of the first engagi ng nmenber
bet ven a pair of hook el enents of the second engagi ng nenber in the row
dirdg- tiorenghpad sgrfiaek sfagtientimgso thak the evipnersisodf tthe dngagad bodkag- i ng

me r shoul d be el astic-deformed separating mutually. In order to allow

b ast i cliderengaaingoRortion ¥ aie Gulstpdseld&hbly Aideyrrd @nd orimuy tanegusly
'_.der ed <;[p(ganiec§1 %eﬁfeemﬁ{‘uilﬂf ts(égarating direction to provide easy disengage-
ment.

Further objects and advantages of the invention will be apparent
from the detailed description hereinbelow set forth, together with

the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an illustrative view showing an engaging principle
of integrally molded surface fastener according to this invention;

FIG. 2 is a plan view showing an arrangement of the integrally
molded surface fastener of a first embodiment of this invention;

FIG. 3 is a side view showing every row of engaging elements
of the surface fastener;

FIG. 4 is a plan view showing another arrangement of the integrally
molded surface fastener of a second embodiment of this invention; and
FIG. 5 is a side view showing every row of engaging elements of the

surface fastener of the second embodiment.

DETATLED DESCRIPTION
Firstly, the engaging principle of the surface fastener of this
invention will be illustrated with reference to FIG. 1.
As stated above, a first feature of this invention is that upper
and lower engaging members 2, 3 of the surface fastener 1 have the

same structure.
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“én hooks on both the first and second engagi ng nem bers, however the
ity of the hook el ements beconmes rough so that the engaging strength

dev@gl oped on gener al investigatibn of the _abave-nentioned probt ems: Since
r el ements are engaged with each other to provide remarkably high
englgi ng strength and stable formand to prevent its strength from

cochens 0 i, HECRSIRERE ooy el e (AR SUnchP e 2
surface faasenes ffoptdd asCANShFAgthd Qetiaf.t MleadiRipe- s A %@1@' ¥hdld ent
. comprises, as well as the precedent proposed hook shape, a raised portion
SP having a back face ba extending with a gentle slope from a flat base
plates 21, 31 and a vertically standing front face fr, a hook~like

engaging portion FP extending forwardly from the end of the raised

portion SP, and ribs ¢ formed on the both sides of the raised portion

SP. Each hook element 4 has a sectional area which increases gradually
from the tip end of the hook-like engaging portion FP to the root d

of the raised portion SP. Accordingly, in this embodiment, the hook
element 4 has the maximum area at the root d thereof. However, said

area may be the same from the tip end of the hook-like engaging portion

FP to the root d of the raised portion SP, or the front face fr may be

formed to have an arcuate shape, so that this invention has various

modifications. And the rib ¢ is not an essential component of this

P —

invention.
A third feature of this invention is that two hook elements 4, 4
4 with a predetermined pitch and a spacing 5 which occupies the length

of two pitches and wherein a hook element 4 is not disposed, are suc-

o B M 3G L 5 e R R0 b

i cessively arranged in a row on a base plate, and this unit arrangement
' is successively repeated in the longitudinal direction.

The first feature is to form upper (male) and lower (female)
engaging members as the same structure in the manufacture of a surface

fastener molded integrally so as to provide easy forwarding and stocking

work and so as to ensure easy attachment of the surface fastener.

The second feature is further to ensure easy molding, reliable
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: ities. But on the further I nvestigation.of this-conmstruc- ti-on, it is
fould to be unsatisfactory. REPLACEMENT SHEET -3- That is, this surface
fas@ener is conposed of first and second engayi fg mefbers of different
conf§tructions, so that it is required to form respéctive engagi ng nenbers
I nd pendently in manufacturing of the surface fastener. It is noreover
reqggired to classify first and second engaging .
engaging and disengaging, and sufficient durability for repeated use.

The third feature is furthermore to provide reliable engaging
of opposed upper and lower hook elements &4 by disposing spacing 5
which makes respective two hook elements 4, 4 to be easily elastic-
deformed in the separable direction even if the positions of the
opposed hook elements 4 do not mutually match in the row direction
as shown in FIG. 1 (a) and (b) when the hook element 4 of the one
engaging member is inserted between the two hook elements of
the opposite engaging member.

This invention is characterized by the above-mentioned three

features, however, a further aspect of this invention is now described.
The adjacent rows of hook elements which are arranged on respective

surfaces of engaging base plate 21, 31, are oriented in the mutually

reverse directions, whereby being prevented from having orientation in

engaging strength in the row direction.

A surface fastener 1 of this invention is an integrally molded
article of synthetic resin materials. As shown in both figures
1(a) and 1(b), the upper and lower engaging members 2 and 3 have the
same structure respectively. A plurality of rows of the hook elements
4 are linearly arranged and protrude on the surfaces of the engaging
base plates 21, 31 at the above-mentioned regular arrangement.

According to the first embodiment shown in FIG. 2 and FIG. 3,
the hook elements 4 are repeatedly arranged by the same patterns of
every six rows A, a, B, b, C, c. Three rows A, B, C of hook elements
4 are oriented in the same direction, and other three rows a, b, ¢

of hook elements 4 are oriented in the reverse direction relative to
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rs conpletely for the stock control of products and to confirmthe
nation and the nunber of conbi ned fi-rst and second _.engagi ng nenbers in

ord@ing and receiving the order ~of produets-:Further,: sisnce it> i s required
to @nfirmthat one is the first -engagi ng menber armd the other-is the
sec@d engagi ng nenber to attach both products, attaching work will be

rat @er conplicated. SUMMARY OF THE INVENTION It is therefore, an object of

t hi g i nventh®Fows b Bvilef haek\alengifist 4ce Of JCERRr C¥SHHFPSHgNPKpai r of

O NG MR M gl SBPShcihY ol Bk ey bRl e g e vt

unit arrangement including two hook elements 4 of predetermined hook
pitch and a spacing 5 of two hook pitches. Every one pair of adjoining
rows A, a ; B, b 3 C, ¢ of hook elements 4 are respectively shifted by
one second (1/2) of one hook pitch, ad an adjoining pair of rows

c, A; a, B; b, Cof hook elements 4 is arranged at positions shifted
by three seconds (3/2) of one hook pitch in the same direction.

When one of two engaging members having the same structure is
rotated by 180 degrees in the same plane and the surfaces having
projected hook elements 4 are pressed toward each other, the hook
k elements 4 of the two engaging members are mutually engaged as
| follows;

When hook elements 4 having vertical cross sections of wavy
shapes on the beach are arranged as mentioned above on upper and lower
engaging base plates 21, 31, the hook elements 4 of the upper and
lower engaging members 2 and 3 are engaged in the face-to-face relation

as shown in FIG. 1 and FIG. 2. During engagement, a set of two hook

elements 4, 4 of the upper engaging member 2 is shifted by one pitch

J
£ 4
1

relative to a set of two hook elements 4, 4 of the lower engaging
member 3. While the tip face of the hook-like engaging portion FP of
one hook element 4 is contacted with the tip face of the hook-like
engaging portion FP of the one of the mating hook elements 4, 4 and
with the back face ba of the other mating hook element 4 adjoined in
the same row, the one hook element is pressed ard is guided smoothly

between the adjacent mating hook elements 4, 4 due to the spacing 5
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¢ elenents of the same structures to assure hi gh engag-

Eficient durability to be used repeatedly; to profot.é” maki-ng-efficiency,
to provi de easy control -
prent .

tener of this invention conprises a pair of upper (male) and | ower
mal e) engagi ng nenbers, in which a plurality of

mol ded b Pragid k¥1idbid eﬁggﬁbﬁg HedsenPtid @fperTBAd hewdr eh g is

jposed of a raised portion

tl e sl opemtferemm t he surface of the engagi ng base plate and a front face
ext endi ng straight fromthe engagi ng base

ing strength and

l'i ng and attachihg .wark3.ih. the.stock.and
In order to acconplish the above-nenti oned” ébject, .tthe.sarface

rows of hook el ements

havi ng a back Tace ba extending with a

Thus, the hook elements of the whole hook surfaces of the upper
and lower engaging members 2, 3 are uniformly and smoothly engaged
to ensre desired engaging strength without being rough.
In case of disengaging the engaged surface fastener 1, when a
force stronger than the engaging force between both engaging members
2 and 3 is applied to both engaging members 2 and 3 in the separating
direction, the tip ends of the engaged hook-like engaging portions FP
are twisted slightly sideward and simultaneously opened in the separating
direction to provide easy disengagement.
FIG. 4 shows an arrangement pattern of hook elements of a second
embodiment of this invention. FIG. 5 is a side view showing every row
of hook elements of the second embodiment.

According to this second embodiment, the arrangement of the hook
elements 4 repeats the same patterns at every six rows A, D, B, D, C, D
and the hook elements 4 of the D-rows are disposed always in the same
pattern and with the hook being oriented in the same direction. The
hook elements 4 of the other A, B, C-rows are arranged between the
D-rows and oriented in the reverse direction relative to the D-rows.

Two hook elements 4, 4 of three rows A, B, C are arranged as a whole

at an obliquely figured textile. Of course, in this example, two hook

elements 4, 4 of predetermined pitches respectively and a spacing 5
of two pitchlemths are repeatedly arranged in order as stated above.
When two engaging members of the above-mentioned structure are

used as upper ard lower surface fastener 1, it is possible to ensure
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'e,” and a hook-1i ke engaging portion FP extending for- wardly fromthe
of the raised portion SP whérein the séctional "area of the hook el enent
gr adual |y increased fromthe .end.of the.hdokslike €ngagi ng-4portion FP to
'root rt of the raised portion SP. Evéry row of--Hook el enent - of each
1gi ng nmenber is arranged to have a plurality of desired unit including
 hook el enents and a spacing without a hook elenent in order. The

red umeliatderepagirgdstrengtierag wvall 49 the ;abose-mentizsied efi rho adnbedienment
arrjpngenent on each engagi ng nmenber. Then, adjacent hook el enents are

nutfal |y genttand Byrthepredpnoride gasy sngagingand gisepuplipgyof the surface

fastener. As stated hereinabove, in accordance with this invention,

advantageous results can be obtained as follows;

Since a pair of engaging members of surface fastener have the
same structures of integrally molded article, it is possible to ensure
high engaging strength and sufficient durability for repeated use,
to promote high manufacturing efficiency, and to provide easy con-

trolling and attaching work in the stocking and shipment. Since

the hook elements are rationally arranged on the engaging members,

§ the surface fastener can be uniformly engaged with each other to
provide uniform strength throughout the surfaces.
: Since the hook element has a specific shape of a generally wavy
cross section and the hook elements of the first and second engaging
members are oriented in the reverse directions relative to each other,
the engaging and disengaging operation of the surface fastener can
be smoothly carried out without damaging the hook elements.

Accordingly, the surface fastener of this invention may be widely
used in various fields and especially in the industrial material field

which requires strong and uniform engagement.
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_;ACENENT SHEET -4- adjacent rows of hook el enents of each engaging L{
ber are oriented in the nutually. opposité directions. Hook el ements on

er and | ower engaging base plates arc forred as V\/a\h}ésﬁééﬂ%%eé?{ke dbeach
are arranged oppositely as showi in FIGS. “1(a )-- 1

genent of fastener, two hook el enents of the upper lmm ,ﬂg&ﬁg

ront opposing two hook el enents of the | ower engag

fted by qpagMpi t ch.

1. A surface fastener molded integrally of synthetic resin character-

bei ng

ized by a pair of upper and lower engaging members ( 2, 3 ) which are
respectively molded integrally and provided with a plurality of rows
of hook elements on engaging base plates ( 21, 31 ), each of said
hook element ( 4 ) having a raised portion ( SP ) having a back
face ( ba ) extending with a gentle slope from said engaging base
plate and a front face ( fr ), and a hook-like engaging portion ( FP )
extending from the end of said raised portion ( SP ) forwardly,
wherein two hook elements { 4, 4 ) and a spacing { 5 ) without a hook
element which coapies a legth of twice as long as a pitch of said hock elaments (4,4)
are successively arranged in order in every row on each
engaging member ( 2, 3 ) and adjacent rows of hook elements ( 4 ) are
mutually shifted by predetermined pitches.

2. A surface fastener molded integrally of synthetic resin according
to claim 1, characterized in that adjacent rows of hook elements ( &4 )
of each engaging member ( 2, 3 ) are oriented in mutually opposite
directions.

3. A surface fastener molded integrally of synthetic resin according

to claim 1, characterized in that the sectional area of said hook element
( 4 ) is increased gradually from the tip end of said hook-like engaging

portion ( FP ) to the root ( d ) of said raised portion ( SP ).
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Nhook elenent is pressed onto mating two hook el enents while the tip f;'
of the hook-1ike engagi ng portion FR of one hook el'enment is contacted

the tip face of the hook-Iike-engagi ng.pottion EP of. ene.of the mating
hook el enments and with the back face .ba of the ot'her."mati ng hook

nt adjacent in row direction, to open these mating hook el ements and

noot hly gui ded between the nmati ng hook el enents and engaged since the

el astic deformation of the hook el ements. And the mating hook el enents
ar efdef or ned i ANTHRAERYMOLREP, SURFACRRASTB¥Rconf ronti ng hook el enents of both
engfgi ng nenbers are

An integrally molded surface fastener which promotes high manu-
facturing efficiency, assures easy control and easy attachment in
stocking and shipment, and provides high engaging strength and
stable form without deterioration of engaging and holding force even
when being used repeatedly.

The surface fastener comprises a pair of upper (male) and lower

(female) engaging members ( 2, 3 ) of the same structures, which
are molded integrally and provided with a plurality of rows of hook
elements ( 4 ) on the surfaces of engaging base plates ( 21, 31 ).

This arrangement unit has successively two hook elements ( 4, 4 )

of predetermined pitches and a spacing ( 5 ) of two pitch lengths
ard is repeated in order continuously. The spacing ( 5 ) means that
one hook element is not present. Due to these spacings ( 5 ), a

hook element ( 4 ) of one engaging member is inserted between two

hook elements ( 4, 4 ) of the other engaging member, respective two
hook elements { &4, 4 ) are easily elastic- deformed in the separating
direction to provide reliable engagement of the opposed hook elements

( 4, &) even if positions of the opposed hook elements do not match
perfectly.

( FIG. 1)

This Sheet Has Been Replaced

LTI




engRged nore surely. Accordingly, all hook elenents of the upper and | ower
engRgi ng nmenbers are nutually engaged uniformy and snoothly to assure
desfred engagi ng strength w thout. beiing rough ar .rugged when -engaged. To
di sgngage the engaged surface fastenér, a.dlsengagrng force beyond a

| ocRing force of mating engagi ng nenbers is applied to the engaged surface
fasflener, so that the tip ends of the engaggd hook-1i ke engagi ng portion FP
arc [t wi st ed slightly sideward and sinultanegusly opened in the nutually
sepdrating direction to provide easy di sengagenent. Further objects and
advdnt ages of the invention will be

FIG. |
(a) 2 4 5
4 C d b l
A\ §ee /G/ /
] SP—— 5 5
YL il I/j/ffl/${/7 VNN IE///(V//A/)
P FP/ fr ¢ SP 3q
3
(b) 21 4 o)
)
Mﬁﬁ-/m
\ (
/ 4 3
3
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Bent fromthe detailed descri.ption hereinbelow set forth, together wth
gicconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS' FI GS. 1(a) and

gare illustrative views showing an engagi ng pr1nC|pIe of an integrally
d surface fastener according to this-invention; -FIG 2754 plan
showi ng an arrangenent of the |ntegrab y nol ded surface fastener of a
enbodi ment of this invention; <
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BA. 3B, 3C, 3D, 3E and 3F are side views show ng every row of

Sg el ements of the surface fastener; FIG 4 is a plan view.show ng

W arrangenent of the integrally nolded surface fastener of a second
ment of this invention; and FIGS. 5(A), :5(B);_ 5(Q -aid 5(D) are side

of the surface fastener

show ng every row of engagi ng el enent

PMENTS Firstly,
ion will

enbodi nent. DETAI LED DESCRI PTI ON Cﬁ/'l',HE PRESENTLY PREFERRED
t he engagi ng principle of the surface fastener of this
be illustrated with reference to FIGS. 1(a)
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BL(bP). As stated above, a first feature of this invention is that upper
B ower engagi ng nenbers 2, 3 of the surface fasténer 1 have ttre sane
cture. A second feature of this invention.is.that .a hopk gl enment of

@ fic shape is adopted as an engagi ng-él enent. “The “shape of “the-hook
@ent conprises, as well as the prece- dent jproposed hook shape, a raised
& on SP having a back face ba extending w a gentle slope fromfl at
plates 21, 31 and a vertically standing ftont face fr, a hook-Ilike
ging portion FP extending forwardly fromthe end of the raised portion

m‘
)
q-
¢
(Y bl
An/m o0 A m M
— D | [ i G i 1
< lo] ! : 10| ; [ ol
~ 1 i
- T | L
— l ] T i ]
sl T [T e |[[TTTT] @
| 1. 11 T L
— | i [ | T
Sl o [ [ e ]
I I
— t | ! 1
2 ):EI A e I A I )
l O O ]lL l_JI T O ,
Q : ! Te] ! ( fol :
7] 10 O B i
a ol | N el ! ! 0]
—] lL [_E_'l r_' IL { ! r-l
< | 0 | Te) | 0]
Ul 0 N
. — i I I l
\ Q ol| |i B e} | | O]
T 0 [[_{1 m| I lt;{ﬂ, I
B | o] o | 1 |}
_ . T-OT LT - 5
a |0 : el | l lo]
~— 1 i
‘ 0O O ' [ O
S i Jo i | |
—— 1 T T D u ) r*T D
SHIE | 0l i e}
L1 J O O O b o [}

[his Sheet Has Been Replaced

j AN




sed portion SP. Each hook el enent 4 has a sectional area which increases
ghdual |y fromthe tip end of the hook-l.ike engaging portion FP to the root
f the raised portion SP. Accordingly, .in this Bnbodinent,MLhe‘hook

ment 4 has the maxi mum area at the root d'thereaf.” .However,  the area may
‘the same fromthe tip end of the hook-Ilike engaging portion FP to the

bt d of the raised portion SP, or the froD face fr may be fornmed to have
ajearcuat e shape, so that this invention hassvarlous nodi fication. And, the
B c is not an essential conponent of this invention.

FIG. 5
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L . . . . . GLeFul2-) THes
-6- Athird feature of this invention is that two hook el enents 4, ﬁ“vﬁ’fﬁca

predet ermi ned pitch and a spaci it Shesiiiaghpe des the length of two
pitches and wherein a hook el ene ﬂl ﬂ ‘ posed, are successively
arranged in a row on a base pl at i t arrangenent is _

successively repeated in the longitudinal direction. The first feature is
to formupper (nmale) and | ower (female) engagi ng nenbers as the sane
structure in the manufacture of a surface fastener nolded integrally so as
to provide easy forwardi ng and stocking i@k and so as to

What is claimed is:
1. A surface fastener molded integrally of synthetic resin,
the surfacc fastener comprising:

a pair of upper and lower engaging members respectively
molded integrally and provided with a plurality of rows
of hook elements on engaging base plates, each of said
hook elements having a raised portion having a back
face extending with a gentle slope from said engaging
base plate and a front face, and a hook-like engaging
portion extending from the end of said raised portion
forwardly, wherein two hook elements and a spacing
which occupies a length of twice as much of a pitch of
said two hook elements without hook elements are
successively arranged in order in every row on each
engaging member, and adjacent rows of hook elements
are mutually shifted by predetermined pilches.

2. The surface fastener molded integrally of synthetic
iresin according to claim 1 wherein adjacent rows of hook
clements of each engaging member are oriented in mutually
‘opposite directions.

3. The surface fastener molded integrally of synthetic
resin according to claim 1 wherein the sectional area of said
hook element is increased gradually from the tip end of said

. hook-like engaging portion to the root of said raised portion.
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S HUeTlyz-2 T
assur'e"/easy attachnment :of the surface fastener. The second feature is

~furthev to assure easywnol ding, reliabl e-engagi ng and di sengq?émtgﬁgmm SHEET
suf ficivent durability for repeaged use. The third feature is furthernore to

provi de/ reliabl e engagy 1 ng of opposed upper and | ower hook el enents 4 by
di s- posing spacing 5 which nakes respective two hook elenents 4, 4 to be
easily el astic-deforned “)4 the separatiabl e direction even if the positions
of the opposed hook el entiis 4 do not nutually match in the row direction
as shown in FIGS. 1(a) a bhYt MOMEDZ-SQ&EAQEM t he one engagi ng
menber is inserted into between thédFASTENER el enents of

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a surface fastener molded inte-
grally of synthelic resin comprising a pair of upper and
lower engaging members in which a plurality of rows of
hook elements are integrally molded of synthetic resin on
surfaces of respective engaging base plates and which adopt
the same structures to facilitale the manufacture and the
control of products and to assure uniform distribution of
engaging strength and durability.

2. Description of Prior Ant

The usual surface fastener is known as a so-called velvet
type faslener comprising a pair of male and femnale lapes,
wherein an engaging element of male tape is formed as
hook-like pojection by cutting a part of a loop in the fastener
made of knitted cloth, or an engaging element of male tape
is formed as a hook-like, mushroom-like, anchor-like pro-
jection in the fastener molded integrally of synthetic resin,
and an engaging element of female tape is mainly formed of
a loop of a loop knitted cloth.

As stated above, the other engaging element or female
element is formed of the loop of the loop knitied cloth to
provide high engaging ability; however, the female element
has weaker strength and is too flexibile. As a result, the
female element has not been used as the industrial matenal
since it does not meet the demand of positioning function
and the durability.

The conventional surface fasteners made of synthetic
resin are disclosed for examples in U.S. Pat. No. 2,499,898,
Japanese Utility Model Unexamined Publication No. S
52-71808, and No. H 2-127205. Each of these surface
fasteners comprises a pair of upper and lower (or male and
female) engaging members which are respectively molded
integrally of synthetic resin, so that these fasieners provide
excellent positioning function and high sirength of engaging
elements in comparison with using female members of loop
knitted clothes.

This i3 the replacament sheet
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t he opposite engagi ng nenber. This invention is characteri égg A@E\\jm SHEET
.above-nentioned three features, however, further aspect of ht's’1 nvent i on

i s now descri bed. The adjacent rows of hook el ements which are arranged on
respective surfaces of engagi ng base plate 21, 31, are oriented in the
mutual |y reverse directions, whereby being prevented from having
orientation in engaging strength in the row direction. A surface fastener 1
of this invention is an integrally nolded article of synthetic resin
materials. As shown Howeesrh theé aboverm@Suonéd)sunfade1{as)enerhicamper and | ower

engagi ng prisc male and female engaging elements of mainly mush-
room-shape. When the engaging element has a mushroom
shape, the construction of the engaging element provides
cngaging strength weaker than that of the engaging element
of hook-shape. When engaging and disengaging of the male
and fcmale elements are repeated, the engaging strength falls
off in a short iime, so that the fastener will be hardly usable.

A precedent surface fasiener comprising a pair of male
and female engaging elements of the same hook shape is
proposed 10 solve the above-mentioned problems of the
conventonal surface fastener (Japanese Ultility Application
No. H 4-27364). This surface fasiener is composed first and

~ second cngaging members which are respectively provided
with a plurality of rows of hook elements. The hook ele-
ments of first and second engaging members are oriented in
mutually opposite dircctions, and the pitch of hook clements
on the first engaging member is set at twice as much as the
pitch of hook elements of the second engaging member.

In order to engage hook clements of a first cngaging
mcmber surely with hook eclements of a second engaging
member, it 1s required 10 guide and engage a hook clement
of thc first engaging mcmber beiween a pair of hook

elements of the second engaging member in the row direc-
tion. During this guiding, hook elements of the first engag-
ing member should be elastic-deformed separating mutually.
In order 10 allow the elastic deformation in the mutually
separating dircction, it is considered to increase the piich
between hooks on both the first and second engaging mem-
bers, howcver the density of the hook elements becomes
rough so that the engaging strength detenorates inevitably.
The above-mentioned prior surface {astener is developed on
general investigation of the above-mentioned problems.
Since hook elements are engaged with each other to provide
remarkably high engaging strength and stable form and 1o
prevent its strength from decreasing in repealed engage-
ment, the surface faslener can be used as suitable industrial
materials.

The above-mentioned integrally molded surface fastener
of this construction has the above-mentioned excellent
qualities. But on the further investigation of this construc-
tion, it is found to be unsatisfactory.

Yhia i3 the renlacemant sheel
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menbers 2 and 3 have the same structure respectively. A plurality of rows

of the hook elenments 4 are linearly arranged and protruded orp
of the engagi ng base plates 21, 31 at the above-nentioned re

i

gul ar
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arrangenment. According to the first enbodi ment shown in FIG 2 and FI GS.

3A, 3B, 3C, 3D, 3E and 3F

the hook elements 4 are repeatedly arranged by

the same patterns of every six rowsad Tllustrated in FIGS. 3A, 3B, 3C, 3D

3E and 3F. Three

REPLACENMENT SHEET .
That is, this surface fastener is composed of first and

second engaging members of different constructions, so that
it is required tc -form respective engaging members indc-
pendently in manufacturing of the surface fastener. It is
moreover required to classify first and second engaging
members completely for the stock control of products and to
confirm the combination and the number of combined first
and second engaging members in ordening and receiving the
order of products.

Further, since it is required 1o confirm that one is the first
engaging member and the other is the second engaging
member o attach both products, attaching work will be
rather complicated.

SUMMARY OF THE INVENTION

It is therefore, an object of this invention 1o provide a
nove! surface fastener compnising a pair of engaging mem-
bers which are respectively integrally moided together with
hook elements of the same structures to assurc high engag-
ing strength and sufficicnt durability to be used repeatedly,
to promote making efficiency, and to provide easy control-
ling and attaching works in the stock and shipment.

In order to accomplish the above-mentioned object, the
surface fastener of this invention comprises a pair of upper
(male) and lower (fcmale) engaging members, in which a
plurality of rows of hook elements are molded integrally
with engaging base plates. The hook element is composed of
a raised portion SP having a back face ba extending with a
gentle slope {rom the surface of the engaging base plate and
a front face fr extending straight from the engaging base
plate, and a hook-like engaging portion FP extending for-
wardly from the end of the raised portion SP wherein the
sectional arca of the hook element is gradually increased
from the end of the hook-like engaging portion FP 10 the root
rt of the raised portion SP. Every row of hook elements of
each engaging member is arranged to have a plurality of
desired unit including two hook clements and a spacing
withoul a hook element in order. The desired unit is repeated
in every row to provide a desircd hook element arrangement
on ecach ecngaging member. Then, adjacent hook elements are
mutually shifted by a predetermined pitch, and preferably,

s
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-7- rows illustrated in FIGS. 3B, 3D and 3F of hook elenments 4 are orlente

~in the sanme direction, and another three rows illustrated mﬁﬁp{ﬁ;E!\’B@NTSQ‘E
and 3E of hook elenments 4 are oriented in the reverse direction relative to

the rows illus- trated in FIGS. 3B, 3D and 3F of hook elenents 4. O

cource, every row of hook elenments 4 are repeatedly arranged in order at

t he above-nentioned unit arrangenent? i'-ncl uding two hook el enents 4 of

predeterm ned hook pitch and a spacing 5 of two hook pitches. Every one

pai r of adj oi ni ng adjacentsons af hookeeleienas oheach efgdin® mambrd 3B of hook

el ements 4 are respedridiftby 1ﬁhhétrﬁdlul%}'ly°6'ﬁp§§&°@|‘i|ccuons

Hook elcments on upper and lower cngaging base plates
arc formcd as wavy shapes on the beach and arc arranged
oppositely as shown in FIGS. 1(a ), 1(;) and FIG. 2. In

engagement of fastener, two hook elements of the upper
engaging member confront opposing two hook elements of
the lower engaging member as being shifted by one pitch.
One hook element is pressed onto mating two hook elements
while the tip face of the hook-like engaging portion FP of
onc hook element is contacted with the tip face of the
hook-like engaging portion FP of onc of the mating two
hook clecments and with the back face ba of the other mating

- hook element adjacent in row direction, to open these mating
hook elements and is smoothly guided between the mating
hook clements and engaged since the spacings are arranged
between respective sets of two hook elements to allow easy
clastic deformation of the hook elcments. And the mating
hook elcments are deformed in the same way, so that the
confronting hook elements of both engaging members are
engaged more surely.

Accordingly, all hook elements of the upper and lower
engaging members are mutually engaged uniformly and
smoothly to assure desired engaging strength without being
rough or rugged when cngaged.

To disengage the engaged surface fastener, a disengaging
force beyond a locking force of mating cngaging members
is appliced to the engaged surface fastener, so that the tip ends
of the engaged hook-like engaging portion FP arc twisted
slightly sideward and simultaneously opcned in the mutually
scparating direction (o provide easy discngagement.

Further objects and advantages of the invention will be
apparcnt from the detailed description hereinbelow set forth,
together with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. I{(a) and 1(b) are illustrative vicws showing an

engaging principle of an integrally molded surface fastener
according to this invention;

This is ths replacement sheet
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([err]) of one hook pitch, and adjoining pair of rows such as rows
dllustrated in FIGS. 3E and 3B of hook elenents 4 are arranged at positions

shifted by three seconds ([err]) of one hook pitch in the sa ' l.on.
When one of two engagi ng nmenbers having the sanme structure ig?@(ﬁi@%EET
180 degrees in the sane plane and the surfaces having projected hook

elenments 4 are pressed toward each other, the hook elenents 4 of the two
engagi ng nmenbers are nutually engaged as foll ovvs When hook el enments 4

having vertical croggcsertii NI WEWYs m oftfc @r ranged as
Ront] Sned above o (eny A oL A B S St b he Mook

this invention;

F1GS. 3A. 3B, 3C, 3D, 3E and 3F are side vicws showing
every row of engaging elements of the surface [astener;

F1G. 4 is a plan view showing another arrangemcnt of the
integrally molded surface fastener of a second ecmbodiment
of this invention: and

FIGS. S(A), 5(B). 5(C) and 5(D) are side views showing
cvery row of engaging elements of the surface fastener of the
second embodiment.

- DETAILED DESCRIPTION OF THE
PRESENTLY PREFERRED EMBODIMENTS

Firstly, the engaging principle of the surface fastener of
this invention will be illustrated with reference to FIGS. 1(a)
and 1(b).

As staled above, a first feature of this invention is that

upper and lower engaging members 2, 3 of the surface
fastener 1 have the same structure.

A sccond feature of this invention is that a hook clement
of spccific shape is adopted as an cngaging clement. The
shape ol the hook clement compriscs, as well as the prece-
dent proposcd hook shape, a raiscd portion SP having a back
facc ba cxiending with a gentle slope from flat basc plates
21. 31 and a vertically standing {ront face [r, a hook-like
cngaging portion FP cxtending forwardly from the end of the
raiscd portion SP, and ribs ¢ formed on the both sides of the
raiscd portion SP. Each hook clement 4 has a scctional area
which increases gradually from the tip end of thc hook-like

engaging portion FP to the root d of the raised portion SP.
Accordingly, in this embodiment, the hook element 4 has the
maximum area at the root d thereof. However, the area may
be the same from the lip end of the hook-like engaging
portion FP to the root d of the raiscd portion SP, or the front
face fr may be formed to have an arcuate shape, so that this
invention has various modification. And, the rib ¢ is not an
essential component of this invention.
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el ements 4 of the upper and | ower engaging nenbers 2 and 3 are engaged in

face-to-face relation as shown in FIGS. 1(a), 1(b) and 2. During

engagenent, a set of two hook elements 4, 4 of the upper e%ﬁgé@%%ﬁﬁe

are shifted by one pitch relative to a set of two hook ele

| ower engagi ng nmenber 3. While the tip face of the hook- Iike engaging
portion FP of one hook elenment 4 is-cémtacted with the tip face of the
hook-1i ke engagi ng portion FP of the one of the mating hook elenments 4, 4
and with the back f dthibd {estutehel hihimventionng thas swodiankegliementsdj oi ned in
the sanme row, the 4né withka eprederermined ipéchednédna spacipgi Sewhsioot hl y

bet ween the adj acericufiis (e h@dithebP TRt pitdhest aide wherdiea hook
element 4 is not disposed, are successively arranged in a row
on a base plate, and this unit arrangement is successively
repeated in the longitudinal direction.
The first feature is to form upper (male) and lower
(female) engaging members as the same structure in the
manufacture of a surface fastener molded integrally so as to
provide easy forwarding and stocking work and so as to
assure casy attachment of the surface fastener.

The second feature is further to assure casy molding,

reliable-engaging and disengaging, and suflicient durability
- for repeated use.

The third feature is furthermore to provide reliable engag-
ing of opposed upper and lower hook elements 4 by dis-
posing spacing 5 which makes respective two hook elements
4, 4 10 be easily elastic-deformed in the separatable direction
even if the positions of the opposed hook elements 4 do not
mutually match in the row direction as shown in FIGS. 1(a)
and (b) when the hook element 4 of the one engaging
member is inserted into between the two hook eiements of
the opposite engaging member.

This invention is characterized by the above-mentioned
three features, however, further aspect of this invention is
now described.

The adjacent rows of hook elements which are arranged
on respective surfaces of engaging base plate 21, 31, are
- oriented in the mutually reverse directions, whereby being
prevented from having orientation in engaging strength in
the row direction.

A surface fastener 1 of this invenlion is an integrally
molded article of synthetic resin materials. As shown in both
of the FIGS. 1(a) and 1(b), the upper and lower engaging
members 2 and 3 have the same structure respectively. A
plurality of rows of the hook elements 4 are linearly
arranged and protruded on the surfaces of the engaging base
plates 21, 31 at the above-mentioned regular arrangement.

According to the first embodiment shown in FIG. 2 and
FIGS. 3A, 3B, 3C, 3D, 3E and JF, the hook elements 4 are
repcatedly arranged by the same patterns of every six rows
as illustrated in FIGS. 3A, 3B, 3C, 3D, 3E and 3F. Three
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spacing 5 to provide reliable engagenent between the upper and | ower
-engagi ng nenbers. Thus, the hook el enents of the whole hook surfaces_of the
upper and | ower engagi ng nenbers 2, 3 are uniformy and sntRﬁHUA@EMﬁ§5é%@E o]
assure desired engagi ng strength with- out being rough. REPLACENMENT
SHEET -8- In case of disengaging the engaged surface fastener 1,

rows illustrated in FIGS. 3B, 3D and 3F of hook elements 4
are oriented in the same direction, and another three rows
illustrated in FIGS. 3A, 3C and-3E of hook elements 4 are
oriented in the reverse direction relative to the rows illus-
trated in FIGS. 3B, 3D and 3F of hook elements 4. Of
cource, every row of hook elements 4 are repeatedly
arranged in order at the above-mentioned unit arrangement
including two hook elements 4 of predetermined hook pitch
and a spacing § of two hook pitches. Every one pair of
adjoining rows, such as rows illustrated in FIGS. 3A and 3B
of hook clcments 4 are respectively shifted by one second
(Y2) of onc hook pitch, and adjoining pair of rows such as
rows illustrated in FIGS. 3E and 3B of hook elcments 4 are

- arranged al positions shifted by three seconds (34) of onc
hook pitch in the same direction.

When one of two engaging members having the same
structure is rotated by 180 degrees in the same plane and the
surfaces having projected hook elements 4 are pressed
toward each other, the hook elements 4 of the two engaging
members are mutually engaged as follows.

When hook elements 4 having vertical cross sections of
wavy shapes on the beach arc arranged as mentioned above
on upper and lower engaging base plates 21, 31, the hook
elements 4 of the upper and lower engaging members 2 and
3 are engaged in face-lo-face relalion as shown in FIGS.
1{a), 1(b) and 2. During engagement, a set of two hook
elements 4, 4 of the upper engaging member 2 are shified by
one pitch relative 10 a set of two ook elements 4, 4 of the
lower engaging member 3. While the tip face of the hook-
like engaging portion FP of one hook element 4 is contacted
with the tip face of the hook-like engaging portion FP of the
one of the mating hook elements 4, 4 and with the back face
ba of the other mating hook element 4 adjoined in the same
row, the one hook element is pressed and is guided smoothly
between the adjacent mating hook elements 4, 4 due to the
spacing § to provide reliable engagement between the upper
and lower engaging members.

Thus, the hook elements of the whole hook surfaces of the
upper and lower engaging members 2, 3 are uniformly and

smoothly engaged to assure desired engaging strength with-
out being rough.

This is tha replacement sheet
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when a force stronger than the engagi ng force between both engagi ng nenbers
-2 and 3 is applied to both engaging nenbers 2 and 3 in the separating
direction, the tip ends of the engaged hook-like engagi ng porgamngefENRISBIEET
tw sted slightly sideward add sinultaneously opened in the separat- ing
direction to provide easy disengagenent. FIG 4 shows an arrangenent

pattern of hook el enents of a second-éhbodi nent of this invention. FIGS.
5(A), (B), (C and (D) are side views showi ng every row of hook el enents of
t he second enbodi nent. According to this second enbodi nent, the arrangenent

of the hook el enentiy éyskepeaisinpifingotie PAgAgEd Sufthce tRSwnd& X,
when a force stronger than the engaging force between both
engaging members 2 and 3 is applied to both engaging
members 2 and 3 in the separating direction, the tip ends of
the engaged hook-like engaging poriions FP are twisted
slightly sideward add simultaneously opened in the separat-
ing direction to provide easy disengagement.

FIG. 4 shows an arrangement pattern of hook elements of
a second embodiment of this invention. FIGS. 5(A), (B), (C)
and (D) are side views showing every row of hook elements
of the second embodiment.

According to this second embodiment, the arrangement of
the hook elements 4 repeats the same patterns at every six
rows A, D, B, D, C, D and the hook elements 4 of the D-rows
are disposed always in the same pattern and with the hook
being oriented in the same direction. The hook elements 4 of
the other A, B, C-rows are arranged between the D-rows and
oriented in the reverse direction relative to the D-rows. Two
hook elements 4, 4 of three rows A, B, C are arranged as a
whole at an obliquely figured textile. Of course, in this
example, two hook elements 4, 4 of predetermined pitches
respectively and a spacing 5 of two pitch lengths are
repeatedly arranged in order as stated above.

When two engaging members of the above-mentioned
structure are used as upper and lower surface fastener 1, it
is possible to assure reliable engaging strength as well as the
above-mentioned first embodiment and further to provide
easy engaging and discoupling of the surface fastener. As
stated hereinabove, in accordance with this invention,
advantageous results can be obtained as follows.

Since a pair of engaging members of surface fasteners
have the same structures of integrally molded article, it is
possible to assure high engaging strength and sufficient
durability for repeated use, to promote high manufacturing
efficiency, and to provide easy conurolling and attaching
work in the stock and the shipment. Since the hook elements
are rationally arranged on the engaging members, the sur-
face fastener can be uniformly engaged with each other to
provide uniform strength throughout the surfaces.

Tiyw g 1A TGDEcensnt sheel
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rows A, D, B, Db C, D and the hook elenents 4 of the D-rows are disposed
always in the sane pattern and with the hook being oriented in the sane
direction. The hook el enents 4 of the other A, B, Crows are @EJL T SHEET
between the D-rows and oriented in the reverse direction rel &tve fo the
D-rows. Two hook elenents 4, 4 of three rows A B, C are arranged as a
whol e at an obliquely figured textile. " Tourse, in this exanple, two hook
el enents 4, 4 of predeternm ned pitches respectively and a spacing 5 of two
pitch lengths are repeatedly arranged in order as stated above. \Wen two
engagi ng nenbers of Shacatheiwakeclementdras arspecificshape afacgengsallpper and
| ower surface fast em#vy trosstsection and the hook elements of the first and

second engaging members are onented in the reverse direc-

lions relative to each other, the engaging and disengaging

operation of the surface fastener can be smoothly carried out

without damaging the hook elements.

Accordingly, the surface fastener of this invention may be
widely used in various fields and especially in the industrial
material field which requires strong and uniform engage-
ment.

It should be understood that various changes and modi-
fications to the presently preferred embodiments described
herein will be apparent to those skilled in the art. Such
changes and modifications may be made without departing
from the spirt and scope of the present invention and
without diminishing its attendant advantages. It is, therefore,
intended that such changes and modifications be covered by
the appended claims.
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I's possible to assure reliable engaging strength as well as the
-above-nentioned first enbodi nent and further to provi de easy engagi ng and
di scoupling of the surface fastener. As stated herei nabove, in accordance
with this invention, advantageous results can be obtained Ff btnmﬁ*qﬁlgEe
a pair of engaging nenbers of surface fasteners have the sane structures of
integrally nolded article, it is possible to assure high engagi ng strength
and sufficient durability for repeatedise, to pronote high manufacturing
efficiency, and to provide easy controlling and attaching work in the stock
and the shipment. Whakist tlaithedks:el ements are rationally arranged on the

engagi ng nembers, fh@ suiface fasiener molded integraily of synthetic resin,
the surface fastener comprising:

a pair of upper and lower engaging members respectively
molded integrally and provided with a plurality of rows
of hook elements on engaging base plates, each of said
hook elements having a raised portion having a back
face extending with a gentle slope from said engaging
base plale and a front face, and a hook-like engaging
portion extending from the end of said raised portion
forwardly, wherein two hook elements and a spacing
which occupies a length of twice as much of a pitch of

— said two hook elements without hook elements are
successively arranged in order in every row on each
engaging member, and adjacent rows of hook elements
are mutually shifted by predetermined pitches.

2. The surface fastener molded inlegrally of synthetic
resin according to claim 1 wherein adjacent rows of hook
elements of each engaging member are oriented in mutually
opposite directions.

3. The surface fastener molded integrally of synthetic
resin according to claim 1 wherein the sectional area of said
hook element is increased gradually from the tip end of said
hook-like engaging portion to the root of said raised portion.

A
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face fastener can be uniformy engaged with each other to provide uniform
-strength throughout the surfaces. -9- Since the hook el enent has a

speci fic shape of a generally wavy cross section and the hook el enents of

the first and second engagi ng nenbers are oriented in the reverse direc-
tions relative to each other, the engagi ng and di sengagi ng opqﬁg$Mqungﬁh§ET
surface fastener can be snoothly cartilddout w t hout danmagi ng the hook

el ement s.

INTEGRALLY MOLDED SURFACE
FASTENER

ABSTRACT

An integrally molded surface fastener which promotes high
manufacturing efficiency, assures easy stock control and
easy attachment in the shipment, and provides high engag-
ing strength and stable form without deterioration of engag-
ing and holding force even when used repeatedly. The
surface fastener has a pair of upper (male) and lower
(female) engaging members of the same structures, which
are molded integrally and provided with a plurality of rows
of hook elements on the surfaces of engaging base plates.
Then, this arrangement unit has successively two hook
elements of predetermined pitches and a spacing of two
pitches length and is repeated in order continuously. The
spacing signifies that one hook element is not present. Due
to the spacings, a hook element of one engaging member is
inserted between“iwo haok elements of the other malting
engaging member, and respective two hook elements are
easily elastic-deformed in the separating direction to provide
reliable engagement of the opposed two hook elements even
if positions of the opposed hook elements do not maich
perfectly.
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Accordingly, the surface fastener of this invention may be widely used in
various fields and especially in the industrial material field which

requires strong and uni form engage- nment. It should be underst

vari ous changes and nodi- fications to the presently preferredﬁgﬁ%gQEHEwﬁ%ﬁEET
described herein will be apparent to those skilled in the art. Such changes
and nodifications may be nade w thout departing fromthe spirit and scope

of the present invention and without dimnishing its attendant advant ages.

It is, therefore, intended that such ghanges and nodifications be covered

by the appended cl ai ns.
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- 10 - What is clained is: 1. A surface fastener nolded integrally of

synt hetic resin,

plurality of

the surface fastener conprising:
engagi ng nmenbers respectively nolded integrally and provided
rows of hook el enments on engagi ng base pl ates,

a pair of upper and | ower

HERTaPeEN sHeeT

hook el ements having a raised portion having a back face extending wth a
gentl e slope from sai d engagi ng
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base plate and a front face, and a hook-Ii ke engagi ng portion extending
fromthe end of said raised portion forwardly, wherein two hook el enents

and a spaci ng which occupies a length of twice as nuch of a pit

two hook el ements w thout hook el ements are successively arranggﬂzﬂcgﬁggTSHEEr
in every row on each engagi ng nenber, and adj acent rows of hook el enents

are mutual ly shifted by predetermn ned Eitches. 2. The surface fastener

nol ded integrally of synthetic resinTa€cording to claim1 wherein adjacent

rows of hook el enents of each engagi ng nenber are oriented in nutually

opposite directions. FIG 3A 4
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3. The surface fastener nol ded integrally of synthetic resin according to

claim1 wherein the sectional area of said hook elenent is i NT SHEFT
gradually fromthe tip end of said hook-Iike engagi ng portioE&FgggﬁgEroot

of said raised portion.
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REPLACEMENT SHEET
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FIG. 5A 4
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