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1
MOLDED SURFACE FASTENER

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This 1nvention relates to a molded synthetic resin surface
fastener 1n which a substrate sheet and a multiplicity of
engaging elements projecting from one surface of the sub-
strate sheet are formed integrally with each other, and more
particularly to a molded surface fastener which has adequate
engaging strength and rate suitable for use 1n a joint of
industrial materials, such as ceiling materials and wall
materials which are subject to peeling forces and which has
adequate durability without giving damage to engaging
clements of the companion surface fastener during peeling.

2. Description of the Related Art

Molded surface fasteners of the described type have
orecater engaging strength compared to the ordinary knitted
or woven surface fasteners and are therefore widely used 1n
joining interior ornamental materials, such as wall materials
and ceiling materials. Generally, the individual engaging
clement of the molded surface fastener has a stem standing
from one surface of a substrate sheet, and a hook curving in
one direction from the distal end of the stem and terminating
in an end directed to the surface of the substrate sheet.

In the case that the individual engaging element of the
molded surface fastener 1s a hooked member having the
above-mentioned simple hook structure, 1n order to 1ncrease
the degree of strength of engagement with a looped member,
which 1s the companion engaging eclement, 1t has been
customary to mold the engaging elements of rigid synthetic
resin or to increase the thickness of the looped member.
However, the rigid engaging element will give an undesir-
able touch, and 1t tends to be out of engagement of the
companion looped member. In the case of the thick looped
member, the surface fastener not only would become rigid
but also would have less engaging elements per unit area on
the substrate sheet, thus making it difficult to secure a
predetermined degree of engaging strength.

Consequently, soft synthetic resin materials, such as
polyester, polyamide and polyurethane, usually suitable for
molded surface fasteners are used, and at the same time,
various forms of engaging elements are put 1nto practice in
order to secure the relative strength of hooked and looped
members and 1n order to increase the engaging strength. A
typical form of engaging eclement, as disclosed 1n, for
example, Japanese Patent Laid-Open Publications Nos.
SHO 47-31740 and HEI 4-224703, has front and rear
engaging portions symmetrically projecting from the distal
end of a generally trapezoidal hook. An alternative form, as
disclosed 1n, for example, Japanese Utility Model Laid-
Open Publication No. HEI 4-128611, has the distal end of a
stem being branched and one of the branched end 1s made to
have a hook shape. According to these known forms, the
number of engaging elements per unit area on the substrate
sheet 1increases to increase the rate of engagement with
companion engaging elements so that the engaging strength
of the entire surface fastener 1s 1ncreased.

In the molded surface fastener to be used 1n the industrial
materials, a predetermined space must be provided between
cach adjacent pair of engaging elements due to the mold
technology. Consequently the density of engaging elements
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on the substrate sheet surface 1s necessarily limited to a
considerably low degree compared to the density of looped
members of the companion surface fastener. Even if an
attempt 1s made to increase the rate of engagement by
providing cach engaging element with hooks facing in
opposite directions as disclosed 1n the above-mentioned
publications, the rate of engagement has a limit as the
number of looped members actually engaged with the
engaging elements of the molded surface fastener 1s several
tens percent of the total number of looped members.

In an attempt to 1ncrease the rate of engagement of hooks
with looped members entering between front and rear
engaging elements adjacent to each other in the same rows,
the engaging element disclosed in, for example, European
Pat. No. 0464753 A1 has a rear rising surface 1n a position on
the substrate sheet surface at which position a perpendicular
line passing through the end of the hook of the rear next
engaging element meets the substrate sheet surface. Accord-
ing to this arrangement, 1f the looped member 1s raised along
the rear surface of the front next engaging element, there 1s
no guarantee that the looped member may come into
engagement with the hook of the rear next engaging ele-
ment. Further, with this type conventional molded surface
fastener, most of the looped members entered between every

adjacent pair of rows of hooks remain unengaged with the
hooks.

SUMMARY OF THE INVENTION

It 1s therefore an object of this invention to provide a
molded surface fastener which has engaging elements each
in a rational form to improve the rate of engagement with
loops and to secure a much higher increased degree of
peeling strength and in which a substrate sheet can be
prevented from being torn between the engaging elements.

According to this mvention, the above object 1s accom-
plished by a molded surface fastener comprising a substrate
sheet and a multiplicity of engaging elements molded 1n
rows on one surface of the substrate sheet. Each of the
engaging clements has a stem standing from the one surface
of the substrate sheet, and hooks extending from a distal end
of the stem. A multiplicity of parting guide members, or
protrusions stand from the one surface of the substrate sheet,
cach of the parting guide members being situated centrally
between adjacent engaging elements for parting loops of a
companion surface fastener toward the engaging elements.

Preferably, each of the engaging element has a pair of the
hooks extending in opposite directions and being formed in
a front-rear symmetry 1n a plane perpendicular to the general
plane of the substrate sheet and including the center line of
the stem. Alternatively, the pair of hooks 1s formed 1n a pair
of parallel planes perpendicular to the general plane of the
substrate sheet on opposite sides of the central line of the
stem. Further, each of the parting guide members has front
and rear or right and left guide surfaces gently curving from
its upper end to 1ts lower end to diverge. In an alternative
form, each of the parting guide members has on its top one
or more hooks extending in a direction of row of the
engaging elements. The one or more hooks extend in a
forward or rearward direction or both directions.

Further preferably, the parting guide members are dis-
posed between adjacent rows of the engaging clements.
Alternatively, each of the parting guide members 1s disposed
between a pair of the engaging elements 1n the same row.

In operation, since each of the loops entering at random
between the front and rear engaging elements are parted by
the parting guide member so as to come close to the front or
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rear engaging element, 1t 1s possible to secure a reliable
engagement of the loops with the engaging elements so that
the rate of engagement 1s increased to obtain a desired
engaging force. Further, contrary to the conventional surface
fasteners which are easy to be torn between rows of the
engaging clements, it 1s possible to elffectively prevent the
substrate sheet from being torn since the parting guide
members are integrally formed on the substrate sheet
between rows of the engaging elements or between the front
and rear engaging clements.

In case the parting guide member has a hook, the loop
entering 1n front of the hook of the parting guide member 1s
caught by the hook. And as the parting guide member has on
opposite sides slopes, the loops entering opposite sides of
the hook of the parting guide member are parted diagonally
toward the adjacent engaging elements.

In case that the engaging eclement 1s 1n a form of two
adjacent conventional hook elements being joined integrally
with each other and having hooks facing in the opposite
directions, the thickness of the stem of the engaging element
of this invention 1s substantially double the thickness of the
conventional hooked members. When a peeling force 1is
exerted on the engaging element with both the front and rear
hooks 1n engagement with the loops, the stem 1s scarcely
subject to bend due to the peeling force while the individual
hooks are angularly moved about their bases 1in a horizontal
plane independently without interfering with each other and,
at the same time, the upper portion of the hook resiliently
deforms 1n the rising direction. Therefore the loops can be
casily removed off the hooks without giving any damage to
cach other.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a fragmentary perspective view of a molded
surface fastener according to a typical embodiment of this
mvention;

FIG. 2 1s a fragmentary front view of the molded surface
fastener of FIG. 1, showing the action of loops of a com-
panion surface fastener when the latter 1s joined with the
molded surface fastener;

FIG. 3 1s a schematic top view of the molded surface
fastener of FIG. 1, showing another example of arrangement
of parting guide members;

FIG. 4 1s a view similar to FIG. 3, showing still another
example of arrangement of parting guide members;

FIG. 5 1s a fragmentary side view showing a modified
form of the parting guide members;

FIG. 6 1s a fragmentary perspective view of a molded
surface fastener according to another typical embodiment of
the 1mnvention;

FIG. 7 1s a fragmentary front view of the molded surface
fastener of FIG. 6, showing the action of loops of a com-
panion surface fastener when the latter 1s joined with the
molded surface fastener; and

FIG. 8 1s a cross-sectional view taken along line X—X of
FIG. 7, schematically showing the action of the engaging
clement when the molded surface fastener 1s peeled off a
companion surface fastener.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Typical embodiments of this invention will now be
described 1n detail with reference to the accompanying
drawings.

FIG. 1 1s a fragmentary perspective view of a molded
surface fastener according to a first embodiment of the
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invention. According to the first embodiment, a multiplicity
of engaging clements 2 are integrally molded on a top
surface of a substrate sheet 1. Each of the engaging elements
2 1s composed of a stem 21 standing from the top surface of
the substrate 1, and front and rear hooks 22, 22 branched 1n
opposite directions from the upper end of the stem 21 and
cach extending diagonally upwardly with a predetermined
curvature and terminating in a downwardly directed end.
The stem 21 has a body 21a having a rectangular cross
section, and a base end 21b diverging toward the top surface
of the substrate sheet 1 with smooth front and rear curved
surfaces symmetrical with respect to the vertical center line
of the stem body 21a. On each of opposite sides of the base
end 21b of the stem 21, a reinforcing rib 23 having a
mount-shape 1n vertical cross section 1s formed integrally of
the stem 21 and has front and rear smooth curved surfaces
extending from 1ts top toward the top surface of the substrate
sheet 1. The opposite reinforcing ribs 23, 23 serve to prevent
the stem 21, which has a relatively small width, from falling
or bending sideways.

A multiplicity of the engaging elements 2 of the above
described form are arranged 1n matrix 1n a predetermined
pitch in the front-rear direction (row) and at a predetermined
distance in the right-left direction (column). In the illustrated
example, a loop parting guide member, or protrusion 4,
which 1s the most characteristic feature of this invention, 1s
formed 1ntegrally on the top surface of the substrate sheet 1
at a central position among four adjacent engaging elements
2. The arrangement of the parting guide members 4 should
by no means be limited to that of FIG. 1; for example, they
may be arranged in a manner that one 1s disposed centrally
between each pair of the adjacent front and rear reinforcing
ribs 23, 23 as shown 1n FIG. 3, or they may be arranged in
a manner that one 1s disposed centrally between each pair of
the adjacent front and rear engaging elements 2, 2 as shown

in FIG. 4.

As long as 1t has a form such as to part loops 3 coming
from the above toward the hooks 22 of the front and rear and
right and left engaging elements 2, the parting guide member
4 may be 1n any of various forms. Generally it 1s preferable
that the parting guide member 4 stands from the top surface
of the substrate sheet 1 and has front and rear side slopes
cach facing the respective hook 22. The directions of the
front and rear side slopes are essentially such that the loops
3 are parted to come close to the respective hooks 22 of the
front and rear or right and left adjacent engaging elements 2.

In the example of FIG. 1, the parting guide member 4 has
a mount shape 1n vertical cross section with opposite side
surfaces being flat. Preferably the slopes 4a define such a
parting surface as to part the loops 3, which enter centrally
between the right and left adjacent engaging element rows
A, B, toward the space between the front and rear engaging
clements 2, 2 of the respective row. In the arrangement of the
parting guide members 4 of FIGS. 3 and 4, the slopes 4a are
determined to face the front and rear engaging clements 2,
2, respectively, to bring the loops 3, which enter centrally
between the front and rear engaging elements 2, 2 1n the
same row, close to one of the hooks 22, 22 of the front and
rear engaging elements 2. The height of the parting guide
member 4 may be determined arbitrarily; however, 1if 1t
exceeds the height of the stem body 21a of the engaging
clement 2, not only the loops are difficult to come into
engagement with the hooks 22, but also the resulting surface
fastener tends to loose flexibility. And if the height of the
parting guide member 4 1s less than that of the base end 21b,
the parting guide member 4 does not perform the original
parting function. It 1s accordingly preferable that the parting,
cuide member 4 has a height between them.
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According to the molded surface fastener of the first
embodiment, since the loops 3 entering at random between
a multiplicity of the engaging elements 2 are parted toward
the adjacent engaging clements 2 by the parting guide
member 4 as shown 1n FIG. 2, the loopes 3 entering between
the engaging element rows A, B are parted toward any of the
right and left engaging element rows A, B to increase the rate
of catching the loops 3 by the engaging elements 2, thus
increasing the rate of engagement remarkably to obtain a
predetermined engaging force. Further, contrary to the con-
ventional surface fasteners which are easy to be torn
between rows of the engaging elements, 1t 1s possible to
prevent the molded surface fastener from being torn during,
the ejecting of the molded surface fastener from the mold or
during the sewing of the molded surface fastener or in use
since the parting guide members 4 are integrally formed on
the substrate sheet 1 at positions between the engaging
clement rows and between the front and rear engaging
clements 2.

FIG. § shows a modified parting guide member 4 which
serves not only to part loops 3 toward a number of adjacent
engaging elements 2 but also to catch the loops 3 by 1tself.
Specifically, the modified parting guide member 4 has a stem
41 standing from the top surface of the substrate sheet 1, and
a hook 42 extending in one direction from the upper end of
the auxiliary stem 41. The auxiliary stem 41 has a generally
frustoconical contour diverging toward and tapering away
from the top surface of the substrate sheet 1. Therefore, the
loop 3 coming to the front side of the hook 42 1s caught by
the hook 42 while the loops 3 coming to the right and left
sides of the hook 42 are parted diagonally to the right and
left between the adjacent engaging elements 22. The contour
of the stem 41 and the direction of the hook 42 should not
be limited to the 1llustrated example and may be determined
arbitrarily.

FIG. 6 shows a molded surface fastener according to
another typical embodiment of the invention, 1n which the
form of each engaging element 2 1s ditferent from that of the
foregoing embodiment. In this embodiment, a multiplicity
of engaging elements 2 integrally molded on and projecting
from the top surface of a substrate sheet 1 are formed with
pairs of engaging members as disclosed in, for example,
U.S. Pat. No. 4,984,339, and 1n each of which the pair of
engaging members are arranged next to each other with their
hooks directed 1 opposite directions, closely resembling a
form 1n which the engaging members are integrally joined
together at their side surfaces.

In the second embodiment, the engaging element 2 1s
composed of a pair of members 2-1, 2-2. Each member 2-1,
2-2 comprises a stem portions 21-1, 21-2 each having a rear
surface 21c rising along a gentle curve from the upper
surface of the substrate sheet 1 and a front surface 21d rising
initially 1n a predetermined curvature and then perpendicu-
larly from the upper surface of the substrate sheet 1 and
composing a stem 21, and a hook 22 extending from the
stem 21 and terminating 1n a downwardly directed end. The
two engaging members 2-1, 2-2 are integrally joined partly
at their respective hooks 22, 22 and at their respective stem
portions 21-1, 21-2, as mdicated by diagonal dotted lines in
FIG. 7, with the hooks 22, 22 extending from the respective
stem portions 21-1, 21-2 1n opposite directions. In the
illustrated example, each stem 21 has on 1its lower outside
surfaces reinforcing ribs 23. A multiplicity of such engaging
clements 2 are formed on the upper surface of the substrate
sheet 1 with the front and rear hooks 22, 22 of the individual
engaging elements 2 arranged 1n straight rows.

FIG. 7 shows the normal manner 1n which companion
loops 3 are 1n engagement with the engaging elements 2
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formed on the substrate sheet 1. FIG. 8 1s a cross-sectional
view taken along line X—X of FIG. 7, showing the action
of the engaging element 2, when an upward peeling force 1s
exerted on the surface fastener, 1n the case that two loops 3,
3 are 1n engagement with the front and rear hooks 22, 22,
respectively. In this case, the front and rear hooks 22, 22 tend
to engage the loops 3 not right above the respective hooks,
but the front and/or rear hooks 22, 22 tend to engage the
loops 3 off the positions right above the respective hooks.

In the conventional engaging element disclosed m the
above-mentioned publications, assuming that 1ts engaging
force 1s equal to that of the engaging element of this
invention, the stem of the conventional engaging element
has a thickness about a half of the stem 21 of this invention
and therefore tends to receive the great influence of the
peeling force. For example, 1f two loops act on the engaging
element 1In a common direction, the stem tends to bend
together with the hooks so that the loops can hardly be
disengaged from the hooks.

According to the engaging element structure of this
invention, partly since the stem 21 has a great thickness and
partly since the front and rear hooks 22, 22 are integrally
joined at their bases 22a, 22a, when the two loops 3, 3 are
in engagement with the front and rear hooks 22, 22
respectively, the stem 21 and the base 22a of the hook 22 do
not tend to bend due to an upward peeling force. In the
meantime, the front and rear hooks 22, 22 deform so as to
angularly move about their bases 22a in a horizontal plane
independently without interfering with each other, and the
upper portions 22b, 22b of the respective hooks 22, 22
deform 1in the rising direction. As a result, the loops 3, 3 tend
to be disengaged from the hooks 22, 22 without any damage.

As the foregoing function demonstrates not only when a
single loop 3 1s 1n engagement with only one of the front and
rear hooks 22 of the engaging element 2 but also when the
loop 3 1s 1n hanging engagement with the engaging element
2, the loops 3, 3 can be disengaged from the hooks 22, 22

casily without giving any damage to one another.

Also 1 the second embodiment of FIG. 6, a multiplicity
of parting guide members 4 each having the same contour as
that of FIG. 1 stand from the top surface of the substrate
sheet 1. Because of the parting guide members 4, 1t 1s
possible to increase the rate of engagement of the engaging
clements 2 with the loops 3 and to minimize damage that
might be given to the engaging elements 2 and the loops 3
during peeling, thus securing a desired engaging force.

As 1s apparent from the foregoing description, various
modifications may be suggested. For example, 1n the
embodiment of FIG. 6, 1t 1s possible to further increase the
rate of engagement of the engaging elements with the loops
by making the front and rear hooks 22, 22 different in height
from one another.

According to the molded surface fastener of this
invention, since the parting guide members 4 for loops 3 of
a companion surface fastener stand from the top surface of
the substrate sheet 1 at predetermined positions between a
multiplicity of engaging elements 2 each having a set of
front and rear hooks 22, 22, it 1s possible to part loops 3,
which come from various directions, toward any of adjacent
engaging clements 2 reliably so that the rate of catching the
loops 3 by the engaging elements 2 increases. As a result, the
rate of engagement 1s increased so that the surface fastener
can demonstrate a desired engaging force. Because of the
parting guide members 4, it 1s possible to avoid any break or
tear between engaging element rows and between front and
rear engaging elements 2, which portions can be most easily
broken or torn.
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In this 1nvention, in the case that each engaging element
1s composed of the pair of engaging element having the pair
of hooks 22 extending in opposite directions from the upper
end of the respective stem portions 21-1, 21-2 with a part
where they are 1n contact with each other being joined
integrally, the individual book 22 deforms upwardly moving
in a horizontal plane about the center line of the stem 21,
with no undue force on the hooks 22 and loops 3 and hence
no damage thereto, and 1s disengaged from the loops 3
smoothly during the peeling. The molded surface fastener of
this mnvention 1s therefore particularly useful when used in
joining 1ndustrial materials, such as wall and ceiling
materials, because damage can hardly be caused to the
engaging clements at the time of disengagement.

What 1s claimed 1s:

1. A molded surface fastener, comprising;:

(a) a substrate sheet;

(b) a multiplicity of engaging elements molded in rows on
one surface of said substrate sheet, each of said engag-
ing elements having a stem standing from said one
surface of said substrate sheet],] and [hooks] ar least
one hook extending from a distal end of said stem; and

(¢) a multiplicity of parting guide members standing from
said one surface of said substrate sheet, each of said
parting guide members being situated centrally
between adjacent said engaging elements for parting
loops of a companion surface fastener toward said
engaging clements.

2. A molded surface fastener according to claim 1,
wherein each of said engaging element has a pair of said
hooks extending 1n opposite directions and being formed 1n
a front-rear symmetry 1n a plane perpendicular to the general
plane of said substrate sheet and including the center line of
said stem.

3. A molded surface fastener according to claim 1,
wherein each of said engaging element has a pair of said
hooks extending 1n opposite directions and being formed 1n
a pair of parallel planes perpendicular to the general plane of
said substrate sheet on opposite sides of the central line of
said stem.
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4. A molded surface fastener according to claim 1,
wherein each of said parting guide members has front and
rear or right and left guide surfaces gently curving from its
upper end to diverge to its lower end.

5. A molded surface fastener according to claim 1,
wherein each of said parting guide members has on its top
one or more hooks extending in a direction of row of said
engaging clements.

6. A molded surface fastener according to claim 1,
wherein said parting guide members are disposed between
adjacent rows of said engaging elements.

7. A molded surface fastener according to claim 1,
wherein each of said parting guide members 1s disposed
between a pair of said engaging elements 1n the same row.

8. A molded surface fastener, comprising:

a substrate sheet,

a multiplicity of engaging elements molded in rows on one
surface of said substrate sheet, and at least one hook
extending from a distal end of said stem; and

a multiplicity of protrusions extending upwardly from said
one surface of said substrate sheet, each of said pro-
trusions being situated centrally between adjacent ele-
ments n a hook extending direction, and having a
height less than a height of a distal end of said hook
above said one surface.

9. A molded surface fastener according to claim &,
wherein each of said protrusions has guide surfaces on
opposing stdes which decline outwardly From a distal end of
said each profrusions to a base end thereof.

10. A molded surface fastener according to claim 9,
wherein said guide surfaces are gently curving.

11. A molded surface fastener according to claim 10,
wherein said guide surfaces are curved convexly at said
distal end of said protrusion and concavely at said base end
of said each profrusion.

12. A molded surface fastener according to claim 9,
wherein each of said guide surfaces face the hook of the
nearest said adjacent element respectively.
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