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Tx.SURFACE FASTENER BACKGROUND .OF THE | NVENTION 1. .Eield of _the
tion The present invention-relates toa surface fastener hnlded from

singl.e nol ded body, on the hook bed surface of mhlch a Iarge nunber

MOLDED SURFACE FASTENER

~ BACKGROUND OF THE INVENTION

ﬁ_' | 1. Field of the Inveptionil

| . The present invention relates to a surface
fastener molded from synthetic resin and having fi:st
'ahd second engaging parts each in.the form of a single
.molded body, on the hook bed surface of which a large
number of engaglng elements are formed in rows, which
is particularly suitable for adherlng lndustrial :
materials. |

2. Description of the Related Art:

The most common surface fastener is the so
called velvet type fastehér about which a great deal
is known. This consists of a combination of a male
tape and a female tape. On_the wﬁole, the female ,
engaging part consists of knitted or woven loops. When .
the ﬁale engaginé part is knitted or woven, it con-
sists of loops, parts of which have been cut to form
hooks and when the male engaging part is formed from a
single molded body, it consists of various shapes such
as, for example, hook, mushroom or anchor shapes.
Although, as described above, the knitted or woven

loops in themselves have high engaging strength, the

overall engaging strength of the female engaging part

is weak. Moreover, the positioning ability and the
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P’z enents are formed in rows, which is _par- ti-cularly -sui-table

N

f i ndustrial materials. 2. Description-of the Related Art- The
ki surface fastener is the so called vel-vet--t ype f ast ener “about
B=at deal is known. This consists of a conbination of a male tape
@l e tape. On the whole, the fenml e engaging part
durability of the female engaging part are not of a
sufficient standard for applications in the field of
industrial materials at ﬁresent because the loops are
too flexible.

The developmeﬁt of mdlded surface fasteners made
from synthetic resin-is disCloséd in, for example,
U.S. Pat. No. 2,499,898, Japanese Utility Model Laid-
Open Publication No. Sho 52-71808 and Japanese Utility
Model Laid-Open Publication No. Hei 2-127205. These
single molded body surfacé fasteners can have male and
female engaging parts both of which can be made from
synthetic resin material, which gives a positioning
ability and self adhesive strength which is of a re-
markably high standard when compared to the knitted or
woven female engaging parts described above.

Howeve:, either one of the male or female
engaging parté in the surface fastener described
above will have a basic mushroom shape. The engaging
strength resulting from a constiuction involving
this kind of mushroom shape is, of course, weak when
compared to those involving hook shapes. Also, if
this kind of surface fastener is often used, it
will soon lose a great deal of both its engaging
_strength and its durability.

SUMMARY OF THE INVENTION

It is therefore an object of this invention to
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consiggs of knitted or woven Ioops When the nal.e engagi-ng part--i s..knitted
or wowen, it consists of | oops, parts of whi-ch”have been-cut to form hooks

and when the mal e engaging part is formed froma.si-Agl e nDLded.body,lt
consi sts of various shapes such as, for exanple, hook, mushroom or anchor
shapes. Al though, as de- scrbed above the knitted or woven loops in
t hensel ves provide a surface fastener well suited to industrial
materials applications which :etains its shape and a
high degree of engaging strength even after repeated
use. ' |
According to this invention, there is provided a
molded surface fastener comprising: first and second
engaging parts each including a fiet hook bed having
on its surface a multiplicity of rows of hooks molded
integrally on the flat hook bed; each of the hooks in-
cluding a raised portion and a hook-shape engaging
portion extending forwardly from a distal end of the
raised portion, the raised portion having an inclined
back surface smoothly curving upwardly from the hook
bed and a vertical front surface, each hook having a
varying cross-sectional area increasing gradually from
a distal end of the hook-shape engaging portion to a N
base of the raised portion; and the hooks of the first
engaging part and the hooks of the second engaging
part being arranged mutually iﬁ opposite directions,
the row direction pitch of the hooks of one of the
first and second engaging parts being twice the row
dixection.pitch of the hooks of the other engaging
part. '
Alternatively, the hooks of adjacent rows of

each of the first and second engaging parts may be ar-

ranged mutually in opposite directions. Further, the
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haveJFth engagi ng strength, the overall .engagi.ag strength of t-he--female
‘engadf ng part is weak. Mreover, the positi‘oning-ability- and the durability
of the fenmale engaging part are not of a.suffigient..stantdard for appli-
cations in the field of industrial materials at present because the | oops
‘are too flexible. The devel opnment of nolded surface fasteners nade

hooks of adjacent rows of each of the first and second
engaging parts may be arranged mutually in a staggered
manner. | | | ..

The hooks which make up thé engaging parts in
this invention are of the shape described above. Also,
the interhook spacing along the row direction of one
of eithér the first or second engaging parts is twice
that of the interhook spacing along the row direction
of fhe other engaging part. Moreover, the hooks in the
'hook.rbws for the first and second engaging parts face
in opposite directions. This means that not only can
both engaging parts engage with each other smoothly at
their moment of engagement, but also, the front ends
of the hooks in one of the engaging parts will make
contact with the front ends of the hooks in the other
engaging parts ﬁt the same time as the back sides of
the hooks neighboring the aforementioned hooks for one
of the engaging parts make contact with the backsides
of the corresponding aforementioned hooks for the
other engaging part, so that the engaging parts
smoothly engage with éach other.

The corresponding hooks for each adjacent hook
row for the first and second engaging parts face in
opposing directions. In addition, each of the hooks
for each neighboring hook row for these first

and second engaging parts are arranged in a staggered
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fron!ﬁynthetlc resin is disclosed in, for, exanpke -U. S--Pat. No. .2,499, 898,
" Japamese Utility Mdel Laid-Open Publlcatlon No. - Sho .52-71808 "arid Japanese
Uility Mbdel Laid-Qpen Publication No. Hei-2--227205. Fhese single.nol ded
body surface fasteners can have male and femal e engagi ng parts. both of

whi ch can be nade fromsynthetic resin material, which gives a positioning
abi | - manner, so theé hooks are not only héld securely in the

row direction biut are also sufficiently held in the
lateral direction.  .

Moreover, even when separating the first and
second engaging parts, if a force in excess of the
necessary separatlon force is applied to both of the
engaging parts in the dlrectlon of separatlon, the
front ends of the mutually interlocked hook shaped

' engaging portions will be slightly twisted, and the
engaging parts can thus be easily separated.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragmentary side view of a typical
embodiment of a molded surface fastener for this in-
vention, showing the surface fastener at the time of
initial insertion of hooks:

.FIG. 2 is a fragmehtary side view of the surface
fastener midway through the insertion process;

FIG. 3 is a fragmentary side view of the surface
fastener in its engaged state;

FIG. 4 is a plan view of an example arrangement
of the hooks for the surface fastener; and

FiGS. 5(a) and 5(b) are cross-sectional views
taken along lines I-I and II-II, respectively, of FIG.
. _ _

. DETAILED DESCRIPTION

The following is a detailed description of the
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padhesi ve strength which is of. a remarkabl y-hi.gh standard when
¥he knitted or woven fenal e engagi ng -parts described above.

gher one of the mal e and female engagi-ng.parts in the swface
gcri bed above will have a basic nushroom shape. The engagi ng
ul ting froma construction involving this kind of nmushroom

present invention based on a preferred embodiment
shown in the accompanyiné drawings.

FIGS. 1 to 3 are views of a molded surface
fastener for a typical embodiment of the invention in
various states df engagement. FIG. 4 is a.plan view of
an example engaging row arrangement for the same sur-

 face fastener. FIGS. 5(a) and 5(b) are cross-sectional
views taken along lines.I-i and II-II, respectively,
of FIG. 4.

As shown in FIGS. 1 to 3, the surface fastener
in this invention is a single body type molded from
synthetic resin consisting of first and second engag-
ing layers 1b, 20, eéch of which has a large number of
hooks 12, 22 having the same shape projecting verti-
cally at fixed intervals from their corresponding hook
beds 11 and 213 The arrangement of'this large number |
of rows of hooks 22 is shown in FIG. 4.

Each individual hook 12, 22 shown in FIGS. 1 to
3 for this invention has the following kind of shape
with regard to the hook beds 11, 21; it includes
a raised portion (SP) having an inclined back surface
(bs) which'smoqthly curves upwards from the hook
beds 11, 21 and a vertical front surface (fs) and
a rib (r) formed on either side of raised portion (SP),
and a hook shaped.engaging portion (FP) extending

forward from thé_fﬁont end of the raised portion (SP).

b
\5,_‘ .

The crdss-s§?F}° 1 area of the hook 12, 22 gradually.
___‘_*___”_‘,___,__
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m, of course, weak when conpared to those in- .. 2 volvi.ng-hook
*Also, if this kind of surface fas* tener i's often used, it wll
se a great deal of both. © esre aea e ea e

.ihcreases_when going from the front end of tﬁe hook
shaped engaging éortion_(FP) to the'base (ba) of the
raised portion.(SP), eventually reaéhing'a maximum
value at this Base. Although there is a rib (r)
described in the above, this is not actually essentiai'
in this invention.

Now, the construction of the surface fastener in
this invention is such that the row spacing for the
hooks 12 for the first engaging part 10 and the spac-
ing of the hooks 22 for the second engaging part 20 is
different. Accordingly, in the example shown in the
diagrams, the'spacing of.the hooks 12 for the first
engaging part 10 is taken to be (p), and the spacing
for the hooks 22 for the second éngaging part 20 is
taken to be 1/2 (p). This is to say that the spacing of
the hooks 12 for the first engaging part 10 is twice
that of the'hooks 22 for the second engaging part 20.

Also, the hooks 12 for the first engaging part
10 and the hooks 22 for the second engaging'part 20
are arranged mutually in 6pposite directions. It can
be seen from FIGS. 4 and 5 that the corresponding
hooks 12, 22 belonging to reciprocally neighboring
hook rows A and B for the first and second engaging
parts 10 and 20 are arranged in opposite directions
and, as again becomes clear from FIGS. 4 and 5, are
staggered with respect to each other.

-

heet.Has Been Renlac,ed

\\II\I\\ Mt




ength and its durablllty SUMMARY OF THE LNVENTILON It is
ject of this invention to provide-a surfaéé fastener wel |
trial materials appli- catdons whi.ch..retains |t&.shgpe and a
engagi ng strength even after repeated use. According to this
e is provided a '
The hook 12, 22 for the surface fastener in this

mvention is oflo shape which closely rosembles'that
. of an ocean wave top just before breaking, as is
described.above. In addition, the spacing-of the hooks
12 for the first engaglng part 10 is twice that of the
" hooks 22 for the. second engaging part 20, with the hooks
gor these ‘two engaging parts facing 1n opposite direc-
ﬁiono. This means that when the fastener io engaged,
not only can the hook 12 for the first engaging part

10 be inserted smoothly between the two hooks 22 for
the second engaging part 20 but also, as is shown in
FIGS. 1 to 3, the front end of the hook shaped engag-
ing portion (FP) of the hook 12 projecting from the
first engaging part 10 makes contact with the front
ond of the hook shaped engaging portion (FP) of the
" hook 22 for the second_éngaging part 20. At the same
time, the back surface (bs) of the hook 22 which is

next to the aforementioned hook 22 on the second
8ngaging part 20 and the back surface (bs) of the same
hook 12 for the first engaging part 10 make contact

and the hook'is'guided smoothly into position in the
Sequence shown in FIGS. 2 and 3.

The corresponding hooks 12, 22 for each adjacent

hook row A and B for the first and second engaging

Parts 10, 20 face in opposing directions, as is shown

In FIG. 5. The hooks 22 in each of the neighboring

 This Sheet Has Been Re‘placed




ol d surface fastener conprising: first_and second engagi ng part-s- each
“incl §ding a flat hook bed having on its surface a Tultiplicity of rows of
‘hookg§ nol ded inte- grally of the flat hoek beds-~.each of..t he hoeks -incl udi ng
a rafgsed portion and a hook-shape engagi ng portion extending forwardly from
a di.gtal end of the raised portion, the raised portion having an inclined

back sur - hook rows A, B for the second engaging part 20 are
staggered. In addition, in the case where the hooks 12
in each of the neighboring hook rows A, B for the

first engaging part 10 are also staggered, the hooks

are not only held securely in the row di;ection but
are held firmly in the lateral direction.

Moreover, even when separating the first and
second engaging parts 10, 20, if a force in excess of
the hecessary separation force is applied to both of
fhe engaging parts 10, 20 in the direction of separa-
tion, the front endé of the'mutually interlocked hook
shaped engaging portions (FP) will be slightly twisted,
and the engaging parts can thus be easily separated.
As becomes clear from the above descrippion, according
to the surface fastener of this invention, partly
since either of the pair'of engaging parts is in the
form of a single molded body and partly since the pair
of engaging parts make hook-to-hook coupling, it would
provide sufficient coupling strength free from ac-
cidental separation. Also, these hooks have a specific
cross-sectional wave-like shape although this is not
shown. At the same time, the hooks for the fifst and
second engagipg parts face in opposite directions so
that the coupling of the elements can take place very
smoothly without any damage. It follows that the

- molded surface fastener according to this invention

-9 - ; This Sheet Has Been Replaced

IIIIII [




face smoothly curving upwardly fromthe hogk bed and a-vertical-f+ent
surface, each hook having a varying cross-sectional. area: i ncreasi ng
~gradually froma distal end of the hook-shape -engagi ng-portion-to-a base of
t he raised portion; and the hooks of the first engaging part and the hooks
of the second engagi ng part being ar- ranged nutually in opposite

di rections, tias cwnlickkcwider range of application than that of

‘conventional surface fasteners. This invention ﬁould -
therefore be particularly suited to a wide range of
fields.of'appiications with regards to industrial
materials, where a high degree of performance is

necessary.
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itch of the hooks of one of t he,fifst- aﬂd-seeendeengagLng_p&rts being -
the row direction pitch of the hooks of I& lw a I ng part. '

Al t egnatively, the hooks of adjacent rows of.e and second
engafi ng parts may be arranged nmutually in opp Further,
ooks of adjacent rows of each of the first and second engaglng
| CLAIMS8:
1. A molded surface fastener comprlslnq.
first and second engagxng parts (10, 20) each includ-
ing a flat hook bed (11, 21) having on its surface a
multiplicity of rows of hooks (12, 52) molded in-
tegrally of said flat hook bed (11, 21);

each of said hooks (12, 22) including a raised

portioh (SP) and a hook-shape engaging portion (FP)
extending forwardly frem a distal end of said raised
portion (SP), said raised portion (SP) having an in-
clined back surface (be) smoothly curving upwardly
from'said hook bed (11, 21) and a vertical front sur-
face (fs), each said hook (12, 22)heving a varying
cross~sectional area increasing gradually from a
distal end of said.hook-shape engaging portion (FP)
to a base (ba) of said raised portion (SP); and
said hooks (12) of said first engaging part (10)

and said hooks (22) of said second engaging part (20)
being arranged mutually in opposite directions, the
row direction pitch of said ﬁooks (12, 22) of one of
said first and Second'engaging parts (10, 20) being
twice the row direction pitch of said hooks (22, 12)
of the other engaging part (20, 10).

- 2. A molded surface fastener according to claim
1, wherein a rib (r) is formed on one or either side

of said base (ba) of said raised portion (SP).
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parts nay be arranged mut uaFi
up t

‘g 2'st agger ed nanner hooks whi ch nake
engagi ng parts in thi s @#Fentioh are”of the: sU‘ﬂﬁI m’,mumove
A so the interhook spacing al ong the row directian t he
first] or second engaging parts-is twice that of the i nt er hook sp C|ng al ong

the row direction of the other engaging part; Mreover, the hooks in the
hook 3. a molded surface fastener according to claim

1, wherein said.hooks (12, 22) of adjacent rows (A, B)
of each of said first and second engaging parts (10,

20) are arranged mutually in opposite directions.

4. A molded surface fastener according to claim
1 or 2, wherein said hooks (12, 22) of adjacent rows
(A, B) of each of said first and second engaging parts

(10, 20) are arranged mutually in a staggered manner.
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T OWS .
Thi s
snoot
hooks

or the first and second engagi ng pafts face in opposite directions.
ans that not only can both engagi ng-Parfs-engage with each other
|y at their nmoment of engagenent, hut .al so. the fr.ont- ends of. the
in one of the engaging parts will make contact ,

| ABSTRACT
MOLDED SURFACE FASTENER

‘A molded surface fastener comprising: first and
second engaging parts (10, 20) each including a flat
hook bed (11, 21) having on its surface a multiplicity
of rows of hooks (12, 22) molded integrally on the
hook bed (11, 21); each hook (12, 22) including a
raised portion (SP) and a hook-shape engaging portion
(FP) extending forwardly.from a distal end of the
raised portion (SP), the raised portion (SP) having an
inclined back surface (bs) smoothly curving upwardly
from the hook bed (11,'21) and a vertical front sur-
face (fs), each hook (12, 22) having a.varying cross-

: sectional area increasing graduaily from a distal end
of the hook-shape engaging pbrtion (FP) to the base
(ba) of the raised portion (SP); and the hooks (12)
of the first engaging part (10) and the hooks (22).
of the second engaging part (20) being arranged in
opposite directions, the row direction pitch of the
hooks (12, 22) of one of the first and second engaging
parts (10, 20) being twice that of the hooks (22, 12)
of the other engaging part (20, 10).

(FIG. 1)
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with the front ends of tffe hooks .i n-the.nt her .éngaging parts at the
time as the back sides offéthe hooks nei'ghboting the af orenenti oned
for one of the engaging parts make contatrt with the backsides of t he
=spond|ng af orementi oned hooks for the ot her en-
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gagi ng part, so that the engadifig parls snnaihty engage wi-th "éach ot her.
'The“corresponding hooks for e ,P adjacent ‘hook>rew for the first and second

engagi ng parts face in op- podi‘hg directions. *tn addition, ‘each of the
hooks for each nei ghboring hook .row for these first and second engagi ng

parts are arranged in a staggered manner, so
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the hgdXs are. not only held secd} ly En.the row:direc-:tion but-are al so
suffigiently held in the lateral /direction. NMoréover, even when separating
the fJrst and second engaging parts, if a force-tn excess of-the necessary
separation-force is applied to both of the engaging parts in the direction
of separation, the front ends of the nmu- tually |nterl ocked hook shaped
engagi ng portions will

: ;
2| 22 22 \\20
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«BRIEF DESCR PTI ON OF THE DRA NGS FIG 1 is a fragnentary side view of a
typi cal enbodiis Shaetifas 8 enﬁew ed surface fastener for this invention,

showi ng the su‘“ﬁﬁ‘“ at the time of initial in +--or-.0f- hnoks

"REPLACEMENT SHEET
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MOLDED SURFACE FASTENER 28 ch‘ﬁwb

BACKGROUND OF THE INVENTION
1. Field of the Invention:

The'present invention relates to a surface
fastener molded- from synthetic resin and having first
and secqnd'engaging parts each in the form of a single
molded body, on the hook bed surface of which a large
number of engaging elements are formed in rows, which
is particularly suitable for adhering industrial
materials. ‘

2. Description of the Related Art:

The most common surface fastener is the so
called velvet type fastener about which a great deal
is known. This consists of a coﬁbination of a male
tape and a female tape. On the wﬁole, the female
engaging part consists of knitted or woven loops. When
the male engaging part is knitted or woven, it con-
sists of loops, parts of which have been cut to form
hooks and when the male engaging part is formed from a
single moided body, it consists of various shapes such
as, for example, hook, mushréom'or_anchor shapes.
Although, as describeﬁ above, the knitted or woven
loops in_themsélves have high engaging strength, the
overa;l engaging strength of the female engaging part

is weak. Moreover, the positioning ability and the
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FIG 2 is a fragnentary side view of the surface fas- tener m dway through
the insertion process; FIG 3 is a fragnentary side view of the surface
fas- tener in its engaged state; FIG 4 is a plan view of an exanple
arrangenment of the hooks for the surface fastener; and FIGS- 5(a) and 5(b)
are cross-sectional views taken : " .

- 2 -
durability of the female engaging part are not of a

sufficient standard for applications in the field of
industrial materials at éresent because the loops are
too flexible.

The developmeﬁt of molded surface faﬁteners made
from synthétic resin-is disclosed in, for example,
U.S. Pat. No. 2,499,898, Japanese Utility Model Laid-
Opeﬁ Publication No. Sho 52-~71808 and Japanese Utility
Model Laid-~Open Publication No. Hei 2-127205. These
single molded body surface fasteners can have male and
female engaging parts both of which can be made from
synthetic resin material, which gives.a positioning
ability and self adhesive strength which is of a re-
markably high standard when compared to the knitted or

~ woven female engaging parts described above.

However, either one of the male or female
engaging parts in the surface fastener described
above will have a basic mushroom shape. The engaging
strength resulting from a comnstruction involving
this kind of mushroom shabe is, of course, weak when
compared to those involving hoock shépes. Also, if
this kind of surface fastener is often used, it
will soon lose a gre%t deal of both its engaging
strength and its durability.

SUMMARY OF THE INVENTION

It is therefore an object of this invention to

—
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along lines I-1 and 11-11, respectively, of FIG 4. DETAI LED DESCRI PTI ON
;The following is a detailed description of the present invention based on a
preferred enbodi nent' shown in the acconpanying drawings. FIGS. 1 to 3 are
views of a nolded surface fastener for a typical enbodinment of the

I nvention in various

- 3 -
‘provide a surface fastener well suited to industrial

materials applications which retains its shape and a
high degree of engaging strength even after repeated
use.

Accdrding to this invention, there is provided a
molded surface fastener comprising: first and second
engaging parts each including a flat hook bed having
on its surface a multiplicity of rows of hooks molded
integrally an the flat hook bed; each of the hooks in-
cluding a raised portion and a hook-shape engaging
portion extending forwardly from a distal end of the
raised portion, thé raised portion having an inclined
back surface smoothly curving upwardly from the hook
bed and a vertical front surface, each hook having a
varying cross-sectional area increasing gradually from
a distal end of the hook-shape engaging portion to a |
base of the raised -portion; and the hooks of the first
engaging part and the hooks of the second engaging
part being arranged mutually in opposite directions,
the row direction pitch of the hooks of one of. the
first and second engaging parts being twice the row

dlrectlon pitch of the hooks of the other engaging

&
part.

Alternatively, the hooks of adjacent rows of
each of the first and "second engaging parts may be ar-

ranged muytually in aopposite directions. Further, the
REPLACEMENT SHEET
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states of engagenent. FIG 4 is a plan view of an exam -4- pie engagi ng

.row arrangenent for the sanme surface fastener. FIGS. 5(a) and 5(b) are
cross-sectional views

-4 -

hooks of adjacent rows of each of the first and second
engaging parts may be arranged mutually in a staggered
manner.

The hooks which make up the engaging parts in
this invention are of the shape described above. Also,
the interhook spacing along the row direction of one
of either the first or second engaging parts is twice
that of the interhook spacing along the row direction
of the other engaging part. Moreover, the hooks in the
hook rows for the first and second engaging parts face
in opposite directiohs. This means that not only can
both engaging parts engage witﬁ each other smoothly at
their moment of engagement, but also, the front ends
of the hooks in one of the engaging parts will make
contact with the front ends of the hooks in the other
engaging parts ét the same time as the back sides of
the hooks neighboring the aforementioned hooks for one
of the engaging parts make contact with the backsides
of the corresponding aforementioned hooks for the
other engaging part, so thét the engaging parts
smoothly engage with each other.

The corresponding hooks for each adjacent hook
row for the first andiéecond engaging parts face in
opposing directions. In addition, each of the hooks
for each nei‘ghboring hook row for these first
and second engaging parts are arranged in a staggered
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taken along lines I-1 and Il-11, respectively, of FIG 4. As shown in FIGS.
:1 to 3, the surface fastener in this invention is a single body type nolded
fromsynthetic resin consisting of first and second engaging |ayers 10, 20,
each of which has a | ar¢e nunber of hooks 12, 22 having-the same shape
projecting vertically at fixed -5 -

ménner, so the hooks are not only held securely in the
row direction but are also sufficiently held in the
lateral direction.

Moreover, even when separating the first angd
sécbﬁé engaging parts, if a force in excess of the
nhecessary separation force is applied to both of the
engéging parts in the direction of separation, the
front ends of the mutually interlocked hook shaped
engaging portions will be slightly twisted, and the
engaging parts can thus be easily separated.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragmentary ;ide view of a typical
embodiment of a molded surface fastener for this in-
vention, showing the surfaée fastener at the time of
initial insertion of hooks:

FIG. 2 is a fragmentary side view of the surface
fastener midway'thrgggh the'insertion process;

FIG. 3 is a fragmentary side view of the surface
f&stener in its engaged state;

FIG. 4 is a plan view of an example arrangement
of the hooks for the surface fastenér; and

FIGS. 5(a) and 5(b) are cross-sectional views

taken along lines I-Ifand II-II, respectively, of FIG.
4.

DETAILED DESCRIPTION

The following is a detailed description of the

—
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intervals fromtheir correspondi ng hook beds 11 and 21. The arrangenment of
.this large nunber of rows of hooks 22 is shown in FIG 4. Each individual
hook 12, 22 shown in FIGS. 1 to 3 for this invention has the follow ng kind
of shape with regards to the hook beds 11, 21; it includes a raised portion
(SP) having an inclined back surface (bg) _which

present invention based on a preferred embodiment
shown in the accompanying drawings.

FIGS. 1 to 3 are views of a molded surface
fastener for a typical embodiment of the invention in
various states of enéagement. FIG. 4 is a plan view of
an example engaging row arrangement for the same sur-
face fastener. FIGS. 5(a) and 5(b) are cross-sectional
views taken along lines I-I and II-II, respectively,
of FIG. 4.

As shown in FIGS. 1 to 3, the surface fastener
in this invention is a single body type molded from
synthetic resin consisting bf-first and second engag-
ing layers 10, 20, each of which has a large number of
hooks 12, 22 having the same shape projecting verti-
cally at fixed intervals from their corresponding hook
beds 11 and 21. The arrangément of this large number
of rows of hooks'zg is shown in FIG. 4.

Each individual hook 12, 22 shown in FIGS. 1 to
3 for this invention has the following kind of shape
with regard to the hook beds 11, 21; it includes
a raised portion (SP) having an inclined back surface
(bs) which'smoothly curves upwards from the hook
peds 11, 21 and a vertical front surface (fs) and

a rib (r) formed on either side of raised portion (SP),

and ;_hook 'shaped engaging portion (FP) extending

forward from the"f;Qnt end of the raised portion (SP).

The cross-sectional area of the hook 12, 22 gradually:

This Sheet Has Been RTiiaced

REPLACEMENT SHEET

: 28 NOV 1996




snbot hly curves upwards fromthe hook beds 11, 21 and a vertical front
_surface (fs) and a rib (r) fornmed on either side of raised portion (SP)
and a hook shaped engagi ng portion (FP) extentding forward fromthe front
end of the raised portion (SP). The cross-sectional area of the hook 12, 22
gradual |y increases when going fromthe front end of the hook shaped
engagi ng portion

increases when going fr;m tLe front end of the hook

shaped engaging portion (FP) to the base {ba) of the

raised portioﬁ (SP), eventually reaching'a maximum

value at this base. Although there is a rib (r)

described in the above, this is not actually essential-

in this invention. .

Now, the construction of thelsurface fastener in
this invention is such that the row spacing for the
hooks 12 for the first engaging part 10 and the spac-
-ing of the hooks 22 for the second engaging part 20 is
different. Accordingly, in the example shown in the
diagrams, the spacing of the ﬂ;oks 12 for the first
engaging part 10 is taken to be (p), and the spacing
for the hooks 22 for the second engaging part 20 is
taken to be 1/2 (p). This is to say that the spacing of
the hooks 12 for the first engaging part 10 is twice
that of the hooks 22 for the second engaging part 20.

Also, the hooks 12 for the first engaging part
10 and the hooks 22 for the second engaging part 20
are arranged mutually in opposite directions. It can
be seen from FIGS. 4 and 5 that the corresponding
hooks 12, 22 belonging to-reciprocally neighboring
hook rows A and B for the first and second engaging
parts 10 and 20 are arranged in opposite directions
and, as again becomes clear from FIGS. 4 and 5, are

staggered with respect to each other.
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(FP) to the base (ba) of the raised portion (SP), eventu- ally reaching:a
.maxi mum val ue at this base. Although there is arib (r) described in the
above, this is not actu- ally essential in this invention. Now, the
construction of the surface fastener in this invention is such that the row
spaci ng for the hooks 12 for the firstsengaging part 10 and the spaci ng of

t he - - '

the hook 12, 22 for the surface fastener in this
1nvention is of a-shape which closely resembles that
of an ocean wave top just before breaking, as is
described above. In addition, the spacing of the hooks
12 for the first engaging part 10 is twice that of the
hooks 22 for the second engaging part 20, with the hooks
for these two engaging parts facing in opposite direc-
tions. This means that when the fastener is engaged,
not only can the hook 12 for the first engaging part
10 be inserted smoothly between the two hooks 22 for
"the second engaging part 20 but also, as is shown in
FIGS. 1 to 3, the front end oé the hook shaped engag-
ing portion (FP) of the hook 12 projecting from the
first engaging part 10 makes contact with the front
ond of the hook shaped engaging portion (FP) of the
hook 22 for the second engaging part 20. At the same
time, the back surface (bs) of the hook 22 which is
next to the aforémentioned hook 22 on the second
engaging part 20 and the b&ck surface (bs) of the same
hook 12 for the first engaging part 10 make contact
and the hook is.guided smoothly into bosition in the
Sequence shown in FIGS. 2 -and 3.

The correspondi%g hooks 12, 22 for each adjacent
hook row A and B for the first and second engaging
Parts_lo' 20 face in'opposing directions, as is shown

1n FIG. 5. The hooks 22 in each of the neighboring

REPLACEMENT SHEET
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hooks 22 for the second engaging part 20 is different. Accordingly, in the
.exanpl e shown in the diagrans, the spacing of the hooks 12 for the first
engagi ng part 10 is taken to be (p), and the spacing for the hooks 22 for
t he second engaging part 20 is taken to be [err] (p). This is to say that
t he spacing of the hooks 12 for the first engag- ing part 10 is tw ce that
of the hooks 22 for the second

hook rows A, B for the ;ego;d engaging part 20 are

staggered. In addition, in the case whefe the hooks 12

in each of the neighboring ﬁook rows A, B for the

first engaging part 10 are also staggered, the hooks

are not only held securely in the row direction but

are held firmly in the lateral direction.

Moreover, even when separating the first and

second engaging parts 10, 20, if a force in excess of

the necessary separation force is applied to both of

ﬁhe engaging parts 10, 20 in the direction of separa-

tion, the front ends of the mutually interlocked hook

shaped engaging portions (FP) will be slightly twisted,

and the engaging parts can thus be easily separated.

As becomes clear from the above descrlptlon, according

to the surface fastener of this invention, partly

since either of the pair of engaging parts is in the

form of a singie molded body and partly since the pair

of engaging parts make hook—to-hook coupling, it would

provide sufficient coupling strength free from ac- -

cidental separation. Also, these hooks have a specific

cross-sectlonal wave-~like shape although this is not

shown. ‘At the same time, the hooks for the first and

second engaging partsrface in opposite directions so

that the coupling of the elements can take place very

smoothly wiéhout any damage. It follows that the

molded surface fastener according to this invention

—_— REPLACEMENT SHEET
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engagi ng part 20. Also, the hooks 12 for the first éngaging part 10 and the
.hooks 22 for the second engaging part 20 are ar- ranged nmutually in
opposite directions. It can be seen fromFIGS. 4 and 5 that the

correspondi ng hookw 12, 22 bel onging to reciprocally nei ghboring hook rows
A and - -
- 10 -

has a much widéf range of application than that of |
conventionai surface fasteners. This invention would
therefore be particularly suited to a wide range of
fields of applications with regards to industrial
materials, where a high degree of performance is

necessary.
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-5-"B for the first and second engagi ng parts 10 and—20—are—arranged in

opposite directions and, as again becones clear frérr[ﬂﬁﬁ ziimd 5, are
staggered with réspect to each ot her. L Icluy '"’H,”M"

CLAINMS: - 11 -

1. A molded surface fastener comprising:
first and second engaging parts (10, 20) each includ-
ing a flat hook bed (11, 21) having on its surface a
multiplicity of rows of hooks (12, 52) molded in-
tegrally of said flat hook bed (11, 21):

each of said hooks (12, 22) including a raised
portion (SP) and a hook-shape engaging portion (FP)
extending forwardly from a distal end of said raised
portion (SP), séid raised portion (SP) having an in-
clined back surface (bs) smoothly curving upwardly
from.said hook bed (11, 21) and a vertical front sur-
face (fs), each said hook (12, 22)having a varying.
cross-sectional area increasing gradually from a
distal end of said hook-shape engaging portion (FP)
to a base (ba) of said raised portion (SP); and

. said hooks (12) of said first engaging part (10)
and said hooks (22) of said second engaging part (20)
being arranged mutually in opposite directiong,_the
row direction pitch of said ﬁooks (12, 22) of one of
said first and second engaging parts (10, 20) being
twice the row direction pitch of said hooks (22, 12)
of the other engaging“part (20, 10).

2. A molded surface fastener according to claim
1, whe;ein a’rib (r) is formed on one or either side

of said base (ba) of said raised porﬁion (SP).
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The hook 12, 22 for the surface fastener in this inven- tion is of a shape
whi ch closely resenbles that of an ocean wave top just before breaking, as
i's described above. In addition, the spacing of the Hmmummllgnmg first
engaging part 10 is twice that of the hooks 22 for 't g part
20, with the hooks for these two engaging parts facin§ ih dppdsife *
directions. This

- 12 -
ce fastener according to claim

3. A molded surfa
1, wherein sajq hooks (12, 22) of adjacent rows (A, B)
of each of said first and second engaging parts (10,
20) are arranged mutually in opposite directions.

4. A molded surface fastener according to claim
1 or 2, wherein said hooks (12, 22) of adjacent rows

(A, B) of each of said first and second engaging parts

(10, 20) are arranged mutually in a staggered manner.
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means that when the fastener is engaged, not only can the hook 12 for the
first engaging part 10 be inserted snoothly hetween the two hooks 22 for
the second engaging part 20 but also, as is shown in FIGS. 1 to 3, the

projecting fromthe flrst engagi ng part 10 nakes cow
of the hook shaped

- 13 -

ABSTRACT

MOLDED SURFACE FASTENER

A molded surface fastener comprising: first and
second engaging parts (10, 20) each including a flat
hook bed (11, 21) having on its surface a multiplicity
of rows of hooks (12, 22) molded integrally on the
hook bed (11, 21); each hook (12, 22) including a
raised portion (SP) and a hook-shape engaging portion
(FP) extending forwardly from a distal end of the.
raised portion (SP), the raised portion (SP) having an
inclined back surface (bs) smoothly curving upwardly
from the hook bed (11, 21) and a vertical front sur-
face (fs), each hook (12, 22) having a varying cross-

' sectional area increasing graduaily ffom é distal_end
of the hook-shapé eﬁéaging pbrtion (FP) to the base
(ba) of the raised portion (SP); and the hooks (12)
of the first engaginé part (10) and the hooks (22)
of the second engaging part (20) being arranged in
opposite directiéns, the rpwqdirection pitch of the
hooks (12, 22) of one;of the first and second engaging
parts (10, 20) being twice that of the hooks (22, 12)
of the other engaglng part (20, 10)

(FIG. 1)
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engagi ng portion (FP) of the hook 22 for the second engag| ng part 20 At

the sane tine, the back surface (bs) of the' hook = [ o the

af orenmenti oned hook 22 on the second engagi ng par E_%EM Wi@%o%~ sur f ace

(bs) of the same hook 12 for the first engaging par§{ I0 make conthcf and

t he hook is guided snoot hl y |nto position in the eqquq@ﬁqq%l n FIGS. 2

and 3. '
- 1 -

FIG. |
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FIG. 2 .
.

’/////////////////////
i

V//// T 7777777 A

2I

D 20

This Sheet Has Bee,

lIll!lll!llllhlllllllﬂ! |



The correspondi ng hooks 12, 22 for each adjacent hook row A and B for-the

shown in FIG 5. The hooks 22 in each of the_pgi-
the second engaging part 20 are stag- gered. Ih[MﬂEt"f% 3
' ,"B"”'fort elfirst

26 NOV %96

FIG. 3
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engagi ng part 10 are al so staggered, t he hooks are not only held securely
Ln the row direction but are held firmy in the lateral direction.

Mor eover, even when separating the first and second engagi ng parts 10, 20,
if a force in excess of the neces- sary separation force is applied to both
of the engagi ng parts 10, 20 in the direction of gsegparatigQn..the.front ends
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slightly tw sted

of the nutually |’ haped engagi ng por- tions (FP) 7R Bes
Im ) parts can thus be easily separated. As

becones cl ear froritKe abowe | ption, accordl . PII nu_nﬁ f'%*"%ﬁ
THIS SHSET HAS B{:EN :
REPLACED Tt 1997.
11

What is claimed is:

1. A molded surface fastener comprising: first and
second engaging parts each including a flat hook bed
having on its surface a multiplicity of rows of hooks
.molded integrally of said flat hook bed;

each of said hooks including a raised portion and a

hook-shape engaging portion extending forwardly
from a distal end of said raised portion, said raised
portion having an inclined back surface smoothly
curving upwardly from said hook bed and a verti-
cal front surface, each said hook having a varying
cross-sectional area increasing gradually from a
distal end of said hook-shape engaging portion to a
base of said raised portion; and

said hooks of said first cngagmg part and said hooks

of said second engaging part being arranged mutu-
aily in opposite directions, the row direction pitch
of said hooks of one of said first and second engag-
ing parts being twice the row direction pitch of
said hooks of the other engaging part.

2. A molded surface fastener according to claim 1,
wherein a rib is formed on at least one side of said base
of said raised portion.

3. A molded surface fastener accordmg to claim 1,
wherein said hooks of adjacent rows of each of said first
and second engaging parts are arranged mutually in
opposite directions.

. 4. A molded surface fastener according to claim 1 or
. 2, wherein said hooks of adjacent rows of each of said
first and second engaging parts are arranged mutually in

a staggered manner.
] * ] ] L
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MOLDED SURFACE FASTENER

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a surface fastener

molded from synthetic resin and having first and second
engaging parts each in the form of a single molded
body, on the hook bed surface of which a large number
of engaging elements are formed in rows, which is par-
ticularly suitable for adhering industrial materials.

2. Description of the Related Art

The most common surface fastener is the so called

velvet type fastener about which a great deal is known.

This consists of a combination of a male tape and a

female tape. On the whole, the female engaging part

consists of knitted or woven loops. When the male

engaging part is knitted or woven, it consists of loops,

parts of which have been cut to form hooks and when
the male engaging part is formed from a single molded

~‘body, it consists of various shapes such as, for example,
hook, mushroom or anchor shapes. Although, as de- -

scribed above, the knitted or woven loops in themselves
have high engaging stréngth, the overall engaging

- strength of the female engaging part is weak. Moreover,
the posmomng ability and the durability of the female
engagmg part are not of a sufficient standard for appli--

cations in the field of industrial matenals at present
because the loops are too flexible.

The develomnent of molded surface fastcners made
from synthetic resin is disclosed in, for example, U.S.
Pat. No. 2,499,898, Jai:anse Utility Model Laid-Open

- Publication No. Sho 52-71808 and Japanese Utility

REPLACEMENT SHEET
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Mdédél Laid-Open Publication No. Hei 2-127205. These
single molded body surface fasteriers can have male and
female engagmg parts both of which can be made from
synthetic resin material, which gives a positioning abil-
ity and self adhesive strength which is of a remarkably
high standard when compared to the knitted or woven
female engaging parts described above.

However, either one of the male and female engaging
parts in the surface fastener described above will have a
basic mushroom shape. The engaging strength resulting
from a construction involving this kind of mushroom
shape is, of course, weak when compared to those in-

077391 2005
tly since either of the pair of engaging
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although this is not shown. At the same tinme, the hooks for the first and

second g,b I n opposite directions so that the coupling of
the ele E?_AG.] K g e very snoothly without any damage. |t f?\gé
that th “surfacel|fastener according to this in- venti @?bh@f— rruch :

w der rande gfg geplq@@‘;‘utlo than that of conventional surface fasteners
This invengion woul -2-

olving hook shapes. Also, if this kind of surface fas-
tener is often used, it will soon lose a great deal of both
its engaging strength and its durability.

SUMMARY OF THE INVENTION

It is therefore an object of this invention to provide a
surface fastener well suited to industrial materials appli-
cations which retains its shape and a high degree of
engaging streagth even after repeated use.

According to this invention, there is provided a
molded surface fastener comprising: first and second
engaging parts each including a flat hook bed having on
its surface a multiplicity of rows of hooks molded inte-
grally of the flat hook bed; each of the hooks including
a raised portion and a hook-shape engaging portion
extending forwardly from a distal end of the raised
portion, the raised portion having an inclined back sur-
face smoothly curving upwardly from the hook bed and -
a vertical front surface, each hook having a varying
cross-sectional area increasing gradually from a distal
end of the hook-shape engaging portion to a base of the
raised portion; and the hooks of the first engaging part
and the hooks of the second engaging part being ar-
ranged mutually in opposite directions, the row direc-
tion pitch of the hooks of one of the first and second
engaging parts being twice the row direction pitch of
the hooks of the other engaging part.

Alternatively, the hooks of adjacent rows of each of
the first and second engaging parts may be arranged
mutually in opposite directions. Further, the hooks of
adjacent rows of each of the first and second engaging

" . parts may be arranged mutually in a staggered manner.

The hooks which make up the engaging parts in this
invention are of the shape described above. Also, the
interhook spacing along the row direction of one of
either the first or second engaging parts is twice that of
the interhook spacing along the row direction of the
other engaging part: Moreover, the hooks in the hook
rows for the first and second engaging parts face in
opposite directions. This means that not only can both
engaging parts engage with each other smoothly at
their moment of engagement, but also, the front ends of

' the hooks in one of the engaging parts will make contact



t_héref Gy Bﬂ y suited to a wide range of fields of applications
wthr 1@%&{ SHE al materials, where a hi gh degree of perfornmance is
necessar -7-
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with the front ends of the hooks in the other engaging
parts at the same time as the back sides of the hooks
neighboring the aforementioned hooks for one of the

- engaging parts make contact with the backsides of the
corresponding aforementioned hooks for the other en-
gaging part, so that the engaging parts smoothly engage
with each other.

The corresponding hooks for each adjacent hook
row for the first and second engaging parts face in op-
posing directions. In addition, each of the hooks for
each neighboring hook row for these first and second

- engaging parts are arranged in a staggered manner, so
the hooks are not only held securely in the row direc-
tion but are also sufficiently held in the lateral direction.

Moreover, even when separating the first and second
engaging parts, if a force in excess of the necessary
sepata_tion force is applied to both of the engaging parts
in the direction of separation, the front ends of the mu-
tually interlocked hook shaped engagmg portions will
be slightly twisted, and the engagmg parts can thus be
easily separated.

BRIEF DESCRIPTION OF THE DRAWINGS

- FIG. 1is a fragmentary side view of a typical embodi-
" ment of a molded surface fastener for this invention,
showmg the surface fastener at the time of initial inser-
tion of hooks,

FIG. 2 is a fragmentary side view of the surface fas-
tener midway through the insertion process;

FIG. 3 is a fragmentary side view of the surface fas-
tener in its engaged state; . ,

. . FIG. 4is a plan view of an example arrangent of
*" the hooks for the surface fastener; and

FIGS. 5(a) and 5(b) are cross-sectional views taken

along lines I-—I and II—1II, respectively, of FIG. 4.

DETAILED DESCRIPTION

The following is a detailed description of the present
invention based on a preferred embodiment shown in
the accompanying drawings.

FIGS. 1 to 3 are views of a molded surface fastener
for a typical embodiment of the invention in various
states of engagement. FIG. 4 is a plan view of an exam-



VWhat is clainmed is:

amultiplicity of rows of hooks nolded integrally of said fl
each of said hooks including a raised portlon and a hook-sh

1. A nol ded surface fastener conprising: first and
second engagi ng parts each including a flat hook bed having on its surface

portion extending forwardl y

-4 -

ple engaging row .arrangcmcnt for the same surface
fastener. FIGS. 5(a) and 5(b) are cross-sectional views
taken along lines I—I and II—II, respectively, of FIG.
4. '

As shown in FIGS. 1 to 3, the surface fastener in this

invention is a single body type molded from synthetic

resin consisting of first and second engaging layers 10,
20, each of which has a large number of hooks 12, 22
having the same shape projecting vertically at fixed
intervals from their corresponding hook beds 11 and 21.
The arrangement of this large number of rows of hooks
22 is shown in FIG. 4.

Each individual hook 12, 22 shown in FIGS. 1to 3
for this invention has the following kind of shape with

regards to the hook beds 11, 21; it includes a raised

portion (SP) having an inclined back surface (bs) which
smoothly curves upwards from the hook beds 11, 21

and a vertical front surface (fs) and a rib (r) formed on

either side of raised portion (SP), and a hook shaped

~engaging portion (FP) extentding forward from the

front end of the raised portion (SP). The cross-sectional
area of the hook 12, 22 gradually increases when going

“from the front end of the hook shaped engaging portion
(FP) to the base (ba) of the raised portion (SP), eventu- -
. ally reaching a maximum value at this base. Although

there is a rib (r) described in the above, this is not actu-
ally essential in this invention.

Now, the construction of the surface fastener in this
invention is such that the row spacing for the hooks 12
for the first engaging part 10 and the spacing of the
hooks 22 for the second engaging part 20 is different.

T Accordingly, in the example shown in the diagrams, the

REPLACEMENT SHEET
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spacing of the hooks 12 for the first engaging part 10 is
taken to be (p), and the spacing for the hooks 22 for the

- second engaging part 20 is taken to be § (p). This is to

say that the spacing of the hooks 12 for the first engag-
ing part 10 is twice that of the hooks 22 for the second
engaging part 20. |

Also, the hooks 12 for the first engaging part 10 and
the -hooks 22 for the second engaging part 20 are ar-
ranged mutually in opposite directions. It can be seen
from FIGS. 4 and § that the corresponding hooks 12, 22

belonging to reciprocally neighboring hook rows A and

RpeMENEGHEET
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froma distal end of said raised portion, said raised portion having an
inclined back surface snoothly curving upwardly from sai d hook bed and a
verti- cal front surface, each said hook having a varying CrOSﬁ%ﬁ_ @Emlﬁls HEET
area .increasing gradually froma distal end of said hook-shape™engagi ng
portion to a base of said raised portion; and

-5 -

B for the first and second engaging parts 10 and 20 are
arranged in opposite directions and, as again becomes
clear from FIGS. 4 and 5, are staggered with respect to
each other. .

The hook 12, 22 for the surface fastener in this inven-
tion is of a shape which closely resembles that of an .
ocean wave top just before breaking, as is described
above. In addition, the spacing of the hooks 12 for the
first engaging part 10 is twice that of the hooks 22 for
the second engaging part 20, with the hooks for these
two engaging parts facing in opposite directions. This
roeans that when the fastener is engaged, not only can
the hook 12 for the first engaging part 10 be inserted

smoothly between the two hooks 22 for the second
engaging part 20 but also, as is shown in FIGS. 1 to 3,
the front end of the hook shaped engaging poruon (FP)

* of the hook 12 projecting from the first engaging part 10

- makes contact with the front end of the hook shaped
engaging portion (FP) of the hook 22 for the second
engaging part 20. At the same time, the back surface
(bs) of the hook 22 which is next to the aforementioned .
hook 22 on the second engaging part 20 and the back
surface (bs) of the same hook 12 for the first engaging
part 10 make contact and the hook is guided smoothly
into-position in the sequence shown in FIGS. 2 and 3.

The correspondmg hooks 12, 22 for each adjacent
hook row A and B for the first and second engaging
parts 10, 20 face in opposing directions, as is shown in
FIG. 5. The hooks 22 in each of the neighboring hook
rows A, B for the second engaging part 20 are stag-
gered. In addition, in the case where the hooks 12 in

" .. each of the neighboring hook rows A, B for the first
engaging part 10 are also staggered, the hooks are not
only held securely in the row direction but are held
firmly in the lateral direction.

Moreover, even when separating the first and second
engaging parts 10, 20, if a force in excess of the neces-
sary separation force is applied to both of the engaging
parts 10, 20 in the direction of separation, the front ends
of the mutually interlocked hook shaped engaging por-
tions (FP) will be slightly twisted, and the engaging
parts can thus be easily separated. As becomes clear
REPLACEMENT SHEET| from the above description, according to the surface
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saia hooks of said first engaging part and said hooks of said second

engagi ng part being arranged nmutu- ally in opposite directions,

direction pitch of said hooks of one of said first and secon E{e\tﬁgﬁ@ﬁ
parts- being twice the row direction pitch of said hooks of t
2. A nol ded surface fastener according to claiml,

engagi ng part.

fastener of tlii$ invention, partly since either of the pair
of engaging parts is in the form of a single moided body
and partly since the pair of engaging parts make hook-
to-hook coupling, it would provide sufficient coupling
strength free from accidental separation. Also, these
hooks have a specific cross-sectional wave-like shape
although this is not shown. At the same time, the hooks
for the first and second engaging parts face in opposite
directions so that the coupling of the elements can take
place very smoothly without any damage. It follows
that the molded surface fastener according to this in-
vention has a much wider range of application than that
of conventional surface fasteners. This invention would
therefore be particularly suited to a wide range of fields

~of applications with regards to industrial materials,
‘where a high degree of performance is necessary.
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whereln aribis formed—onat Teast one side of said base of said raised
portion. 3. A nolded sys mimmmmnt,cordl ng to claiml, wherein said
hooks of adjacent rovvsL\ mﬁ irst and second en {. 1te B
arranged nutually in oppostt e ‘di l“‘ecfl ons. 4. A nol ded surfggg ?@@‘F@% §H

according to claim?1 or
-7 -

What is claimed is:

1. A molded surface fastener comprising: first and
second engaging parts each including a flat hook bed
having on its surface a multiplicity of rows of hooks
molded integrally of said flat hook bed;

each of said hooks including a raised portion and 2

hook-shape engaging portion extending forwardly -
from a distal end of said raised portion, said raised

portion having an inclined back surface smoothly

curving upwardly from said hook bed and a verti-

cal front surface, each said hook having a varying

cross-sectional area increasing gradually from a

distal end of said hook-shape engaging portion to a

base of said raised portion; and

said hooks of said first engaging part and said hooks

of said second engaging part being arranged mutu-
ally in opposite directions, the row direction pitch
of said hooks of one of said first and second engag-
ing parts being twice the row direction pitch of
said hooks of the other engaging part.

2. A molded surface fastener according to claim 1,
wherein a rib is formed on at least one side of said base
of said raised portion.

3. A molded surface fastcner according to claim 1,
wherein said hooks of adjacent rows of each of said first
and second engaging parts are arranged mutually in

~ opposite directions.

4. A molded surface. fastener accordmg to claim 1 or

2, wherein said hooks of adjacent rows of each of said -
first and second engaging parts are arranged mutually in
.a staggered manner.




2, \/\herel n sai d hooks of adjacent rows of each of said first and seé\ﬁ)&rm SHEET
engagi ng parts are arranged nutually in a staggered nanner.

MOLDED SURFACE FASTENER

ABSTRACT

- A molded surface fastener comprising: first and second
engagmg parts each including a flat hook bed havmg on
its surface a multiplicity of rows of hooks malded inte-
grally of the hook bed; each hook including a raised
portion and a hook-shape engaging portion extending
forwardly from a distal end of the raised portion, the
raised portion having an inclined back surface smoothly
curving upwardly from the hook bed and a vertical
front surface, each hook having a varying cross- -
tional area increasing gradually from a distal end of the

~ hook-shape engaging portion to the base of the raised

-~ portion; and the hooks of the first engaging part and the
- hooks of the second engaging part being arranged in
. opposite directions, the row direction pitch of the hooks -
. of one of the first and second engaging parts being twice
~ that of the hooks of the other engaging part.

" Figure 2
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