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BACKGROWND OF THE | NVENTI ON This invention relates a sheet forned
“into.a rugged
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¢ ' . TITLE OF THE INVENTION
LR : RUGGED SHAPED SHEET AND PROCESS FOR MANUFACTURING SAME

BACKGROUND OF THE INVENTION

This invention relates ‘a sheet formed into a rugged

shape (hereinafter referred to as "rugged shaped sheet") and a
process for manufacturing the same, and more particélarly to a
rugged shaped sheet improved in non-slip and aesthetic properties
and a'procesé for manufacturing_the same.

Conventionally, it has been attempted that sneakers or
sports shoes used as jogging shoes, basket shoes, tennis shoes or
the like are constructed into a multi-layer structure by fbrming
an outer sole which is a lowermost layer of a shoe sole contacted
with the ground or a floor of & s0lid rubber material or a high-
density sponge material and laminating at least one sponge sheet
of a light-weight material exhibiting satisfactory cushioning
properties such as ethylene vinyl acetate (EVA) on the outer
sole, to thereby accomplish a decrease in weight and an
improvement in shock absorbing properties.

The solid rubber or high-density sponge is relatively
rigid and exhibits satisfactory ground catching ‘properties and
wear-resistant properties; however, it is increased in weight, to
thereby fail to reduce the weight of the shoes.

In view of such a problem, various kinds of techniques
of forming a satisfactory shoe sole while improving a material
for the shoe sole are proposed. For example, there is proposed a
method wherein a polyurethane resin film like a nonwoven sheet
and a liquid polyurethane compound for forming non-slip
projections are put in a mold and then subject to thermal cure,
resulting in being integrally bonded. The method proposed is
disclosed in Japanese Patent Application Laid-Open Publication
No. 310601/1989. Another method which is likewise proposed
comprises the steps of arranging a perforated plate on a nonwoven
fabric material to keep both intimately contacted with each
other, pouring a polyurethane elastomer material containing a
thickening agent into the perforated plate, carrying out a
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shape (hereinafter referred to as "rugged shaped sheet”) and a process for
nanufacturlﬂg the sane, and nore particularly to a rugged shaped sheet

i mproved in non-slip and aesthetic properties and a process for

manuf actwuri ng the sane. Conventionally, it has been.attenpted that
sneakers or sports shoes used as jogging shoes, basket shoes, tennis shoes
or therlike are constructed into
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provide the shoe sole with satisfactory non-slip properties. In
order to permit the shoe sole to exhibit increased non-slip
properties, it is further required to consider other factors in
addition to the material for the shoe sole, such as, for example,
a height of a rugged pattern formed on the sole of the sports
shqes, an area of the rugged pattern contacted with the ground, a
configuration of a surface of the rugged pattern contacted with
the ground, arrangement of the pattern and the like. However,
consideration of the factors causes a configuration of the rugged
pattern to be complicated. Therefore, manufacturing of the shoe
sole with the rugged pattern of such a complicated configuration
by means of a mold as proposed in Japanese Patent Application
Laid-Open Publication No. 310601/1988 causes a manufacturing cost
of the mold to be extensively increased.

Also, the above-described method proposed in Japanese
Patent Application Laid-Open Publication No. 185922/1992 by the
assignee wherein a rugged pattern is formed by the single
pefforated ﬁlate is conveniently applied when a configuration of
the rugged pattern is relatively.simple, however, it is not
suitable for the rugged pattern of such a complicated
configuration as described above.

Further, a rugged pattern formed on a solé of sports
shoes isfgenerally made of the same material as thé sole in a
manner to be integral with the sole. It is often desired to
locally vary properties of the rugged pattern in order to enhance
the non-slip properties and aesthetic properties of the sole.
However, the above-described formation of the rugged pattern
integral with the sole fails to significantly vary the properties
of the rugged pattern.
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In view of such a problem various kinds of techniques of formng a
satisfactory shoe sole while inproving a material for the shoe sole are
proposed. For exanple, there is proposed a nethod wherein a pol yurethane
resin-filmlike a nonwoven sheet and a |iquid pol yurethane conmpound for
formng non-slip projections are put in aqmwld and then subject to thernal

cure, resulting in being integral bonde The net hod proposed is
di scl osed i n Japanese Pat ent Aéﬁﬂlg%ILﬁﬁ_Iﬁﬁd_EﬁﬁﬂiéﬂﬂI|cat|Qn No.
310601/1989. Anot heh Mrad i iiGlyeint 1lonk @ sS U RASRA COMPLdwesE tihge St eps
of @rranging a perforated plate on a_nonwoven fabric material: to keep both
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out a rugged shaped sheet which is capable of satisfactorily providing
a shoe sole with both non-slip properties and aesthetic
properties.

It is another object of the present invention to provide
a process for manufacturing a rugged shaped sheet which is .
capable of easily manufacturing a ruggea shaped sheet which
provides a shoe sole with non-slip properties and aesthetic
properties while preventing the manufécturing cost from being
increased. '

In accordance with one aspect .0of the present invention,
a rugged shaped sheet is provided. The rugged shaped sheet
includes a base sheet member and a rugged pattern of a
predetermined shape adhered to the base sheet member. The rugged
pattern comprises a combination of a plurality of pattern
elements which are formed so as to be.-different in at least one
of size, configuration and properties from each other.

In a preferred embodiment, the rugged shaped sheet is
used to constitute an outer sole which forms a lowermost layer of
a shoe sole.

In a preferred embodiment of the present invention, the
rugged pattern has a ground surface generally formed into a
concave shape, wherein the ground surface has a periphery formed
at an acute angle with respect to a side surface of the rugged
pattern.

In a preferred embodiment of the present invention, the
pattern elements of the rugged pattern have colors applied
thereto -in such a manner that the colors are different between
each two of the pattern elements which are arranged so as to be
adjaceht to each other in at least a vertical direction.

In a preferred embodiment of the present invention, the
pattern elements of the rugged pattern are formed so as to be
different in size or combinatibn of size and configuration from
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-2- squeezing treatnment with respect to the el astoner and heating the

el astonmer to cure it, resulting in formng an enbossed sheet. The nethod is
entitled a method for manufacturing en enbossed sheet and disclosed in
Japanese Patent Application Laid-Open Publication No. 185822/1992 by the
assi gnee. Unfortunately, an inprgvement in the material for the
shoe sol e taught in the proposed nethods is insufficient to provide the
shoe sol eeachhothersf aesulyingnisl itheprugsedi @2t tiewnotdmg & qraved tintwe a

shoe sol egtg gﬁgébkgnkggggggggnnon slip properties, it is further required

to‘ConS|der actors in
_ Thus, in the rugged shaped sheet of the present

invention constructed as described above, the rugged pattern is
constituted by-the Plural pattern elements which are formed so as
to be different in at least one of size, configuration and
properties from each other, resulting in being constructed into a
multi-layer structure. Such construction permits the rugged
pattern to be provided thereon with a strip-like color design
when differeﬁt colors are applied to the pattern elements,
respectively, to thereby improve aesthetic properties of the
rugged shaﬁed sheet. Also, when the pattern elements of the
rugged pattern are formed so as to be different in size or
combination of size and configuration from each otﬁer, resulting
in the rugged pattern being formed into a stepwise configuration,
the rdgged pattern may be formed into a more complicated-
configuration sufficient to further improve the aesthetic
properties.

In accordance with another aspect of the present
invention, a process for manufacturing a rugged shaped sheet is
provided. The process comprises the steps of arranging a base
sheet member on a base, arranging, on the base sheet member,
perforated plates formed with perforations of a predetermined
shape in a pattern-like manner, pouring an elastomer liquid
material into the perforations of each of the perforated plates,
subjecting the elastomer liquid material to.a squeegee treatment;
and curing the elastomer liquid material. In the process, at
least two such perforated blates including a base-side perforated
plate and a ground-side perforated plate each formed with said
perforations are provided; the base-side perforated plate is
first arranged on the base sheet member; the elastomer liquid is
poured in a predetermined amount into the perforation of the
base-side perforated plate, subject to the squeegee treatment and
then semicured, resulting in forming a base layer; the ground-
side perforated plate is arranged on the base layer thus formed;

the elastomer liquid material is poured in a predetermined amount
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addition to the material for the shoe sole, such as, for exanple, a height
of a rugged pattern forned on the sole of the sports shoes, an area of the
rugged pattern contacted with the ground, a configuration of a surface of
the rugged pattern contacted with the ground, arrangenent of the pattern
and the |ike. However, consideration of i4e factors causes a configuration
of .the rugged pattern_to be conglicated. Therefore nuf act.uring of the
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member and a rugged pattern of a predetermined configuration
:adhesively formed on the base sheet member;-and the combination
is fully cured to form the rugged shaped sheet.
In a preferred embodiment of the present invention, the
perforated plates further includes at least one intermediate
1perforated plate likewise formed with perforations, wherein the
'intermediate perforated plate is arranged on the base layer after
formation of the base layer; the elastomer liquid material is
.poured into the perforations of the intermediate perforated
plate, subject to a squeegee treatment and semicured, resulting
in forming an intermediate layer; the elastomer liquid material
is also poured into, if present, at leest one additional
intermediate perforated plate, subject to the squeegee treatment
and then semicured, to thereby form at least one intermediate
layer; and the ground-side perforated plate is arranged on the
intermediate laver thus formed, to thereby form the ground layer.
_ In accordance with this aspect of the present invention,
a process for manufacturing a rugged shaped sheet is provided.
The process comprises the steps of arranging, on a base,
perforated plates formed with perforations of a predetermined
shape in a pattern-like manner; pouring an elastomer liquid
. material into the perforations of each of the perforated plates,
followed by a squeegee treatment; arranging a base sheet member
on the perforated plates and holding the former on the latter
while downwardly pressing, leading to curing of the elastomer
liquid material. In the process, the perforated plates include
at least a base-side perforated plate and a ground-side
perforated plate; the ground-side perforated plate is first put
on the air-permeable sheet and charged with the elastomer liquid
-
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Further, a rugged pattern forned on a sole of sports shoes is generally
made of the sanme material as the sole in a manner to be integral wth the
sole. It is often desired to locally vary properties of the rugged pattern
in order to enhance the non-slip properties and aesthetic properties of the
sol e. However, the above-described formatigan of the rugged pattern integral

with the sole fails to significantly vary the properties of the rugged
patTern. material in a predetermined amount; the elastomer liquid material

poured in the ground-side perforated plate is subject to the
g squeegee treatment and then semicured, leading to formation of a
ground layer; and a base layer is laminated on the ground layer.

In a preferred embodiment of the present invention,
arrangement of the ground-~side perforated plate on the base is
carried out by arranging the air-permeable sheet on the base,
arranging the ground-side perforated plate on the air-permeable
sheet after, if necessary, application of a parting agent to the
base, and then arranging the ground-side perforated plate on the
‘base. _ '

In a preferred embodiment of the present invention,
lamination of the base layer on the ground layer is carried out
by arranging the base-side perforated plate on the ground layer
at the time when the ground layer is formed and arranging the
base sheet member on the base layer at the time when the:
elastomer liquid material is semicured to form the base layer.

In a preferred embodiment of the present invention,
lamination of the base layer on the ground layer further. includes
arrangement of an intermediate product formed by laminating an
additional base layer on an additional base sheet member in a
different step on the ground layer at the time when the ground
layer is formed.

In a preferred embodiment of the present invention, the
perforated plates further include at least one intermediate
perforated plate likewise formed with perforations, wherein the
intermediate perforated plate is arraﬁged on the ground layer
after formation of the ground layer; the elastomer liquid
material is poured into the perforations of the intermediate
perforated plate, subject to a squeegee treatment and semicured,
resulting in forming an intermediate layer; and the base-side
perforated plate is arranged on the intermediate layer thus
formed, to thereby form the ground layer.

In a preferred embodiment of the present invention, the
perforations of each of the perforated plates are formed by

etching.
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- 3- _ SUMVARY OF THE | NVENTI ON . The present
I nventi@n has been made in view of the foregoi ng di sadvantage of the prior

art. It is an object of the present invention to provide a rugged
shaped sheet which is capable of satisfactorily providing a shoe sole wth
both non-slip properties and aesthetic prpperties It is another

obj ect of the present invention to provide a process for manufacturing a
rugged shaped sheelhwmxchnlsheapa@¢e5©f0éash¢ypnaﬁﬁnéc%BVanlanﬁugged

shaped sheet rk€g€% ?gssgbég f MifeOPFShi PreT BREE E€deaBd

aest heti &945% I'es reven he manuf acturing cost from being
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the pattern elements may be varied.

BRIEF DESCRIPTION OF THE DRAWINGS
These and other objects and many of the attendant

advantages of the present invention will be readily appreciated
as the same becomes better understood by refe;ence to the
followiﬁg detailed description when considered in connection with
the accompanying drawings in which like reference numerals
desigﬁate like or corresponding parts throughout; wherein:

Fig. 1 is an exploded perspective view showing an
example of sports shoes to which an embodlment of a rugged shaped
sheet according to the present invention is applied;

| Fig. 2A is a fragmentary vertical sectional view showing
. an intermediate step in an embodiment of a method for
manufacturing a rugged shaped sheet according to the present
invention;

Fig. 2B is a fragmentary vertical sectional view showing
an intermediate step in another embodiment of a method for
manufacturing a rugged shaped sheet according to the present
invention; .

Figs. 3A to 3C each are a fragmentary vertical sectional
view showing an example of a rugged shaped sheet manufactﬁred
according to the method shown in Fig. 2A;

Figs. 4A to 4C each are a fragmentary vertical sectional
view showing an example of a rugged shaped sheet manufactured
according to the method shown in Fig. 2B;

Fig. 5A is a perspective view showing perforated plates
used for manufacturing a rugged shaped sheet of a two-layer
structure according tb one embodiment of the present invention;

Fig. 5B (i) is a schematic fragmentary vertical
sectional view showing a perforated plate comprising a
combination of plural thin plate elements;

Fig. 5B (ii) is a schematic fragmentary vertical
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a rugged shaped sheet is provided. The rugged shaped sheet includes a base
sheet nenber and a rugged pattern of a predeterm ned shape adhered to the
base sheet nmenber. The rugged pattern conprises a conbination of a
pluratity of pattern elements which are fornmed so as to be different in at
| east one of size, configuration and propgrties fromeach other.

In a.preferred enbodi nent, the rugged shaped sheet is used to constitute an
outer sol BegkileRaloNikeva shomdngog: Peafer aseds plifde somprising a singke
preferredigibedpnerte @fiemR@@tlresent invention, the rugged pattern has a
ground surface generally fornmed into a concave shape, wherein the ground
surface has a per|Sﬁéryéf&FnédpﬁFs§ﬁ°§éUFeV&ﬁ@e?hﬂ%%?&eﬁﬁﬁﬂﬁr%QF Riafes

sur face Oﬁs&hefwgg@duﬁa&:&aﬁ:nng a rugged! @h&pﬂrdefsei’ereﬁﬂ s di iy - fydhe
present invention, pi ern el enents of t rggg pq%tern have col ors

appl i ed t REFBESYFS ?ﬁ&ﬁr LREnh8r 20R% th&%&ﬂ iS4t ween each

two of thenpahtaon;el enents which are arranged so as to be

Figs. 7A and 7B are perspective views showing a rugged
pattern in which a difference in area between pattern elements is
reduced and a rugged pattern in which the difference is '
increased, respectively;

Figs. 8A and 8B each are a fragmentary enlarged
perspective view showing a perforated plate having an attracting
means provided theﬁegn;

Figs. 9A (i) and 9A (ii) each are a perspective view
showing one example of formation of a base-side pattern element
in a process of the present invention in which a base sheet
member is previously arranged prior to formation of a rugged
pattern;

Fig. 9B is a perspective view showing a squeegee
treatment carried out with respect to the base-side pattern
element shown in each of Figs. 9A (i) and 9A (ii);

Figs. 10A is a perspective view showing one example of
formation of a ground-side pattern element in a process of thé
present invention in which a base sheet member is previously

- arranged prior to formation of a rugged pattern;

Fig. 10B is a perspective view showing a squeegee
treatment carried out with respect to the ground-side pattern
element shown in Fig. 10A;

Figs. 11A (i) and 11A (ii) each are a perspective view
showing another example of formation of a ground-side pattern
element in a process of the present invention in which a base
sheet member is arranged after formation of a rugged pattern;

Fig. 11B is a perspective view showing a squeegee
treatment carried out with respect to the ground-side pattern
element shown in each of Figs. 11A (i) and 11A (ii);

Fig. 12A is a perspective view showing another example
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adj acent to each other in at least a vertical direction. In a
preferred enbodi nent of the present invention, the pattern elenents of the
rugged pattern are forned so as to be different in size or conbination of
si ze ‘and configuration from . - 4-

<
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~0-
of formation of a base-side pattern element in a process of the
present invention in which a base sheet member is arranged after
formation of a rugged pattern;

Fig. 12B is a perspective view showing a squeegee
treatment carried out with respect to the base-side pattern
element shown in Fig. 12A; '

Figs. 13A and 13B are perspective views showing joining
of a rugged pattern to a base sheet member and removal of the
rugged pattern from perforated plates, respectively; '

Figs. 14A (i) and 14A (ii) are perspective views showing
formation of a base layer and formation of a ground layer which
are carried out separately, respectively; and

Fig. 14B is a perspective view showing joining between
the base layer and the ground layer shown in Figs. 14A (i) and.
14A (i1). |

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, the present invention will be described hereinafter

with reference to the accompanying drawings.

The following description on a rugged shaped sheet and a
method for manufacturing the same according to the present
invention will be made by way of an example of a sole of sports
shoes. Also, the description will be made in connection with a
rugged shaped sheet, perforated plates used in manufacturing of
the rugged shaped sheet, manufacturing of the perforated plates
and manufacturing of the rugged shaped sheet in order.

Construction of Rugged Shaped Sheet

Referring first to Fig. 1, an example of sports shoes to
which an embodiment of a rugged shaped sheet according to the
present invention may be applied is illustrated. A rugged shaped
sheet of the illustrated embodiment which is generally designated
at reference numeral 20 generally includes a base sheet member 22
and a rugged pattern 24 of a predetermined shape arranged in a
pattern¥like manner on the the base sheet member 22 while being
kept adhered to the base sheet member 22, The base sheet
material 22 is cut into a shape in conformity to a sole of sports
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each other, resulting in the rugged pattern being fornmed into a stepw se
confi gurati on. Thus, in the rugged shaped sheet of the present
i nvention constructed as descri bed above, the rugged pattern is constituted
by the plural pattern elenents which are formed so as to be different in at
| east one of size, configuration and propeyties fromeach other, resulting
in being constructed into a nulti-|ayer ructure. Such qpnstruct' n
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material conventionally used for a base material of an outer sole
of sports shoes, such as, for example, a synthetic resin '
material, a rubber material, a nonwoven fabric material or the
like. When a nonwoven fabric material is used for the base sheet
material 22, a thermoplastic fiber material or a thermosetting
fiber material may be €onvenient1y directed to this purpose. Foe
example, the nonwoven fabric material may include an artificial
leather like a back skin which is sold under "ECSAINE" '
(Registered Trademark) from Toray Kabushiki Kaisha, Japan. The
artificial leather may be commercially available in various kinds
of colors, therefore, the shoe sole 26 may be provided with a
design of any désired color contrast while applying a black color
or a color similar thereto to the rugged pattern 24.

In addition, any other suitable material such as a
conventional nonwoven fabric sheet material having satisfactory
peeling or tearing strength, tensile strength and resistance to
wear, a film sheet material of an increased thickness, or the
like may be conveniently used for this purpose. Further, the
material may have adhesive properties or be coated with a resin
film. The conventional nonwoven fabric material which is
conveniently used may include a nonwoven fabric material having
elastic long fibers such as urethane or the like bonded thereto
by autohesion. In this instance, application of a nonwoven
fabric sheet having a thickness as large as about lcm permits the
sole 26 to be provided with satisfactory cushioning properties.
Use of such a film sheet as described above for the base sheet'
member 22 causes expression of material contrast between the
rugged pattern 24 and the base sheet material 22 as a design to
be rendered difficult as compared with the above-described

artificial leather or nonwoven fabric material. However, it
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I n accordance with another aspect of the present invention, a process for
manuf actauring a rugged shaped sheet is provided. The process conprises the
steps of arranging a base sheet nenber on a base, arranging, on the base
sheet- menber, perforated plates formed with perforations of a predeternined
shape in a pattern-1like manner, pouring anjel astonmer liquid material into
the perforations of each of the perforated plates sub%ec#ing t he el ast oner
i qui d matSh8nE 3Rt LY bRGERAR$ 2T HePE : COARET28F i RGEVABRePAE oner 1 quid
material. In the prbgesBer Atwhe@nsted iw Suedd peyf ol atediplatesayscisdisgdaas
base-side perforated plate and a grp d%s'ge er%1 rat ed za;é.e each forne
wth said Perrrsnrere oraefl vredttel e HELebei o8’ fufr sPATEGr ofdrmify Fhe
first arrangmgedrpdtieims?®, stieeis nebderposhtbbé asv oprinti gupatterpodeestighn
a predet erg dﬁ;?é'ﬁ{&‘i | nf o De. {é’r %EP&ﬁ’f &hSnb@{iS'ﬁLgS pRELor abed
pl at e, subcjrgefg'lee 0 the %queegeeeﬁ r%% mala1 and t%en sem cured, I’ESUPtI ng Th
form ng a2fase Thierpermit yrovhers sifictherporbeen gealeni srantedged thet he
base | ayerbé{i&lssﬁ@w%ﬁatwfafl BSLOIRe | v 08 gh 1Rt 6658k vEid BPUESEmiAgathe
pr edet er mi ned anount

rugged pattern of a transparent or semitransparent material,

resulting in the shoe sole being provided with aesthetic

properties different from the above.

Also, various kinds of color contrast may be selected
between the base sheet material 22 and the pattern design pfinted
on the base sheet material. For example, black is employed for
the base sheet member 22, whereas a bright color such as yellow,
an orange color or the like is employed for ink printed on the
base sheet member 22. Alternatively, employment of colors which
are different in chroma, brightness, hue or any combination
thereof for the base sheet member 22 and the ink for the pattern
design printed on the base sheet member 22 may permit the color
of the ink to be prominent relative to the color of the base
sheet member 22 in color contrast between both. For example, red
and blue may be employed for the base sheet member 22 and the ink
for this purpose, respectively.

Now, the rugged pattern 24 will be more detailedly
described hereinafter.

The rugged pattern 24 constitutes one of features of the
present invention. The rugged pattern 24 is constructed into a
multi-layer structure by laminatedly combining a plurality of
pattern elements 30 formed so as to be different in at least one
of a size, a configuration and properties thereof. When it is
required to distinguish such plural pattern elements 30 from each
other for the sake of description of the present invention, a
pattern element directly tightly joined to the base sheet member
22 and an uppermost pattern element will be indicated to be a
base-side pattern elgment 30a and a ground—-side pattern element

30b, respectively.
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-5- into the perforations of the ground-side perforated plate, subject to
the squeegee treatnent and cured to a degree sufficient to permt the

el astomer liquid material to be renoved fromthe ground-side perforated
plates resulting in fornming a ground layer; the perforated |ayers are
renmoved fromthe cured -12-

<
.

- The number of layers of the rugged pattern 24 formed by
the pattern elements 30 is at least two. When the number of
layers is selected to be two, the rugged pattern 24 is
constituted by the base-side pattern element 30a and ground-side
pattern element 30b described above. Also, when the rugged
pattern 24 comprises three such pattern elements 30, the elements
30 are the above-described base-side pattern element 30a and
ground-side pattern element 30b, as well as one intermediate
pattern element 30c interposedly located between the pattern
elements 30a and 30b as shown in Fig. 7 which will be described
hereinafter. Further, when the number of layers of the rugged
pattern 24 is four or more, two or more such intermediate pattern
elements 30c are arranged between the base~side pattern element
30a and the ground-side pattern element 30b.

Now, supposing that the number of layers of the rugged
pattern 24 is two, the rugged pattern 24 will be described
hereinafter with reference to Figs. 2A to 4C. TFigs. 3A to 3C
each show a rugged pattern 24 manufactured according to a first
procedufe in Fig. 2A wherein a base sheet member 22 is previously
arranged and then perforated plates 32 are laminated on the base
sheet member 22 in turn. The first procedure causes a squeegee-
treated surface to appear on the side of a surface of the rugged
pattern 24 which is contacted with the ground (hereinafter
referred to as "ground surface"). The ground surface is
designated at reference character 24a. Therefore, the ground
surface 24a is formed into a gentle concave shape, so that an
outer periphery of the ground surface 24a upwardly soméwhat
projects at an acute angle along a side surface of the pattern as
shown in Figs. 3A to 3C. Such configuration of the rugged
pattern 24 permits it to exhibit increased ground catching
properties and non-slip properties. Figs. 4A to 4C each show a
rugged pattern 24 manufactured according to a second procedure
shown in Fig. 2B wherein perforated plates 32 are laminated on
each other in turn and then a base sheet member 22 is set. The
second procedure causes a squeegee-treated surface to appear at a

joint area between pattern elements or at a joint area between
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el astoner liquid material in turn subsequent to formation of the ground

| ayer, t:0 thereby obtain a conbination of the base sheet nenber and a
rugged pattern of a predeterm ned configuration adhesively formed on the
basessheet nmenber; and the conbination is fully cured to formthe rugged
shaped sheet. In a preferred enbpginment of the present invention,
the perforated plates further includes at |east one internedi ate perforated

pl at e | i kalies & ug@adedati tedr paTdhrthe dase w@ed Mamkey ni%r netirefetore, a

per f or at ed .plal4e syt FAdANTE 1N A chade f1avera Afddwd ofdretion. of. Aherhase
| ayer; the elastomer liquid material is poured into the perforafions of the

i nter medi 4t & per fevatIhpiens, AnAEEma £k dTRAT IR idht2thgperneable
Se{n C_Urledgshre%l%mlﬁ(ﬂ rle i%é&i@d@f@idi&b@t@dip’ﬁmﬂweﬁhe tdeotdsswrkacé | gl d
material is also poured intq, if present, at |east, one, addjti | .
i nt er medi &e pﬁér"fed‘r%ﬁdecf’iﬂ“h&bﬁi”ﬁjlﬁ°é’cttacttc?$ﬁﬁ"t§huteréege%“f t e%?sn”éofn?l%%dl? hen
sem cur edunn@ clelsaatyy uartaratwhieds id eqree ilortatremediet Bt ayef ; thedsohe 26
gr ound- si %c(%#% te .S arraned on the intermedi ate | ayer thus

0

e .perf
formed, t Q&% & e Grtie v er .

The rugged patterns 24 of Figs. 3A to 3C prepared in the
manner shown in Fig. 2A each are constructed by pattern elements
30 different in at least one of size, configuration and/dr
properties from each other, respectively. Also, the pattern
elements 30 constituting each of the rugged patterns 24 of Figs.
4A to 4C manufactured as shown in Figs. 2B are formed so as to be
likewise different in size, configuration and/or properties from
each other, respectively. More particularly, in each of the
rugged patterns 24 shown in Figs. 3A and 4A, the pattern elements
30a and 30b are applied thereto colors different from each other
while being formed into the same size and configuration. More
specifically, a color of the base-side pa;tern element 30a is
rendered somewhat deep as compared with that of the ground-side
pattern element 30b. '

Arrangement of colors of the pattern elements 30 is not
limited to the above-described manner, so long as colors of the
pattern elements 30 vertically laminated on each other are
rendered different from each other. Therefore, when three or
more such pattern elements 30 are provided, two kinds of colors
different in hue, brightness and/or chroma may be altermnately
arranged to provide the pattern elements with a stripe-like
design. Further, it is possible to render the pattern elements
colorless or colored and transparent. Alternatively, a
fluorescent color may be mixed with or substituted for the above-
described colors of the pattern elements 30.

The properties 6f the pattern elements 30 which may be
rendered different between the pattern elements 30 may include
hardness, elésticity, a shock absorbing capability, luster,

satinizing and the like.
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In accordance with this aspect of the present invention, a process for
manuf acturing a rugged shaped sheet i's provided. The process conprises the
steps of arranging, on a base, perforated plates formed with perforations
of a-predeterm ned shape in a pattern-like manner; pouring an el astoner
liquid material into the perforations of_gach of the perforated plates,
foll owed by a squeegee treatnent; arrangi ng a base sheet nenber on the
pefforated plates ARG BOtEesd @H@mﬁéﬁﬁesooﬁwq%‘tﬁ@g ifighe @oﬁhﬁarrd%%ged

pressing, h@@gfﬂi b@ %ErWEQSOf3Bh%nﬁ|@StQE%bekadeyﬂﬁdﬁwﬁﬂctdﬂé&f#% shown
pr @cess, forated plates include at | east a base-side perfor
plate andia §F6§nd2§| &é‘dp@le Gr &t £QTERSt DN E 1FRSUIY g‘lﬁ Ty @1 e G a2‘&'3’pl ate

is first getredsktheial tuparmeablk@athede a@nggeldapged ewn 24 He dloasicd®in a
1 quid stepwise manner. A manner in which a size of the pattern
elements 30 is varied is not limited to the above so long as the
perforated plates 32 can be removed from the pattern elements 30.

The pattern elements 30 constituting each of the rugged
patterns 24 of Figs. 3C and 4Q respectively manufactured as shown
in Figs. 2A and 2B are formed so as to be different in
configuration as well as size from each other. More
particularly, in the pattern elements 30 shown in each of Figs.
3C and 4C, the base-side pattern element 30a is formed into an
elliptic shape in plane and tﬁe ground-side pattern element 30D
is formed into a circular shape in plane and laminatedly arranged
on the base-side pattern element 30a. A combination of size and
configuration of the pattern elements 30 is not limited to the
above. For example, such properties of the pattern elements 40
as shown in Figs. 3A and 4A may be incorporated in the pattern
elements shown in Figs. 3C and 4C, so that the rugged pattern 24
may be widely varied in various ways. Materials for the rugged
pattern 24 will be detailedly described hereinafter.

Construction and Preparation of Perforated Plates

Now, construction and preparation of the perforated
plates 32 used for manufacturing the rugged shaped sheet 20 of
the present.invéntion constructed as described above will be
described hereinafter.

The perforated plates 32 used in the present invention
each are formed into a somewhat small thickness. This is for the
reason that a plurality of the perforated plates 32 are
laminatedly used for manufacturing the rugged shaped sheet;
therefore, it is required to feduce a thickness of the perforated
plates in view of a relationship between a height of the rugged
pattern 24 and the number of perforated plates 32 and a variation
in attraction force between the perforated plates 32 depending on
the size and/or configuration of the rugged pattermns 24 and a

- —
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-6- material in a predeterm ned anount; the elastoner liquid materi al
poured i n the ground-side perforated plate is subject to the squeegee
treatment and then sem cured, leading to formation of a ground layer; and a
base tayer is |am nated on the ground | ayer. In a preferred

enbodi ment of the present invention, arrangement of the ground-side
perforated plate on the base is carrled out by arranging the air-perneable
sheet on phliecbdsre fpradgirmdnehéhgr cusdedi e tgerhnolét-ed Foiratexampliehe

al r-pe”feg%ﬁoégﬁgt tRbECkyol fsue%C«f,é%%séat@gpbuge%oazofar% Rfdd MY 3933 1
t he: base, and t arrangin roun erforated plate on _the
rugged pattern 24 of a two layer structure comprising the base-
side pattern element 30a and ground-side pattern element 30b,
such a thickness of each of the perforated plates 25 as shown in
Table 1 may be employed. In Table 1, the designation "Pre-
arrangement of Base Sheet Member" indicates that the base sheet
member 22 is previously arranged and then the perforated plates
32 are laminated on the base sheet member 22 in order. Likéwise,
the designation "Post-arrangement of Base Sheet Member" indicates
that the perforated plates 32 are laminated on each other and
then the base sheet member 22 is arranged. The designations are
used in the same meanings throughout the specification.
Therefore, the pre-arrangement of the base sheet member 22
corresponds to the procedure shown in Figs. 2A and the post-
arrangement of the base sheet member 22 corresponds to the
procedure shown in Fig. 2B,

Also, in Table 1, the designation "Upper Plate"
indicates the perforated plate which is positioned on an upper
side in each of the procedures shown in Figs. 2A and 2B and the
designation "Lower Plate" indicates the perforated plate
positioned on the lower side. Therefore, in the pre-~arrangement
of the base sheet member shown in Fig. 2A, "Upper Plate"
constitutes a ground-side perforated plate 32b for forming the
ground-side pattern element 30b and "Lower Plate" constitutes-a
base-side perforated plate 32a for forming the base-side pattern
element 30a; whereas, in the post-arrangement of the base sheef
member shown in Fig. 2B, "Upper Plate" constitutes the base-side
perforated plate and "Lower Plate" constitutes the ground-side

perforated plate.

Table 1
Perforated Pre-arrangement of Post-arrangement of
Plate Base Sheet Member Base Sheet Member
Upper Plate 2.0mm 1.6mm
Lower Plate 1.3mm 1.4mm

Thus, the base-side and ground-side perforated plate 32a
\.
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base. In a preferred enbodi nrent of the present invention,

| am nation of the base |ayer on the ground layer is carried out by
arrangi ng the base-side perforated plate on the ground | ayer at the tine
when the ground layer is formed and arranging the base sheet nenber on the
base layer at the tinme when the el astonerkiquid material is semcured to
formthe base | ayer. . In a preferred enbodi nent of the present

i nventi on,atdm3tatach EeRaebascliqReriprated gpbakeis| Ajerasushewr in Fig.

i ncl udes ayq anQRIEHr Off Sthd MLRITR P o Oied 397 B da byr @8 ORI REd 28hape
addytional base | ayer on an_additional base sheet nenber in a different
step on tH& ¢ LRI BRd (PRE F S TR Libeh BARNYT obMdC PRESFRIEY f BP nd.
In a pref eyored geifeadioendf afhd heuguerb gt idmentd oto boef penédr ah@dipsates
further include at Jeast one infernediate perfaorated plate.likew se forned
with perfortdWrs, ﬂﬂ]&eelferfa&’e #tnt’esr rfeecﬂ‘h’tge‘{)e‘%i‘%? at e§°§f"é{"éni %wafﬁﬁnged on
t he grounodréfitaratdfdmer Forimatdefimdd tde a8 otmdod ayemmon heo ea bt oher | i qui d
perforated plates 32. However, a size of the perforations of
each perforated plate and a configurétion thereof are determined
depending on the corresponding pattern element 30 to be fofmed.
In the illustrated embodiment, a plurélity of perforated plates
32 are arranged while being kept tightly contacted with each
other, so that it is advantageous t6 increase a contact area-
between the perforated plates 32 as large as possible.
Therefore, in the illustrated embodiment, such a rugged pattern
24 as shown in Fig. 7A which is constructed so as to reduce a
difference in area between pattern elements 30 is desirable as
compared with a rugged pattern 24 as shown in Fig. 7B which is
constructed so as to cause a difference in area between pattern
elements 30 to be rendered relatively large.

Also, a plurality of the perforated plates 32 are used
in the illustrated embodiment, therefore, it is convenient to
provide each of the perforated plates with at least one guide
hole 36. Also, it is preferable to employ any means for
enhancing adhesion of tightness between the perforated plates 32.

Now, formation of adhesion between the perforated plates
by means of magnetic force will be described hereinafter. Such
formation of adhesion between the perforated plates 32 using
magnetic force is carried out by providing one of a base 38 or
the perforated plates 32 with magnetic force. First, the former
case that magnetic force is provided on the side of the base 38
will be described. This is particularly convenient for
practicing of the illustrated embodiment.

The base 38 may comprise, for example, an electro-
magnetic chuck which is conventionally widely used as a workpiece
holding means in a surface grinding machine. The perforated
plates 32 to be magnetically sucked by the base 38 each may
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material is poured into the perforations of the internediate perforated

plate, subject to a squeegee treatment and sem cured, resulting in formng

an |pterned|ate | ayer; and the base-side perforated plate is arranged on

the entermediate |layer thus formed, to thereby formthe ground |ayer.

In a preferred enbodi nrent of the presentiiyavention, the perforations of

eagh of tJ§;£¥¥gé”§H§§E£Qf%§fya{ﬁigO{ng g?étgtgpiggch a thickness as
described above. Alternatively, the base may comprise a

- bermanent magnetic chuck, a permanent magnet or the like which

exhibits a function_similér to the electromagnetic chuck.

As techniques for forming the perforated plate 32 with
the perforations 34 may be used, for example, etching. In this
instance, as shown in Fig. 5B (i), a plurality of thin plate
elements 40 which are blank materials for each of the perforated
plates 32 are subject to etching, to thereby be formed with-
perforations 34 in such a manner that a configuration of the
perforations and a pattern thereof are common to the  plate
elements 40 for each perforated plate 32. The plate elements 40
thus formed. with the common perforations 34 are laminated omn each
other as shown in Fig. SB'(i) to provide each perforated plate
32.

More particularly, when the perforate plate 32 of, for
example, l.6mm in thickness is to be formed, two thin plate
elements 40 each having a thickness of 0.8mm are provided. Then,
each of the plate elements 40 is covered on each of upper and
lower surfaces thereof with a protection film 42 formed with
guide holes 44 and then both surfaces of the plate element 40 are
subject to an etching treatment, to thereby be formed with the
perforations 34. Then, adhesive such as epoxy adhesive or the
like which is capable of forming a rigid adhesive layer is
applied between the plate elements 40 to laminatedly join the
plate elements 40 to each other, to thereby provide the
perforated plate 32.

Such preparation of the perforated plate 32 from a
plurality of the thin plate elements 40 permits a draft of the
perforated plate formed to be substantially decreased as compared
with a single thick plate element of which one surface is subject
to etching as shown in Fig. 5B (ii). An experiment made by the
inventors indicated that subjecting of both sides or surfaces of
the plate element 40 to etching reduces the draft by half as
compared with subjecting of only one surface of the plate element
40 to etching. Also, the draft is reduced with a decrease in
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-7-. Thus, in the process of the present invention, the rugged
patternsi s successively formed fromthe base side or ground side, so that
the properties, size and/or configuration of the pattern el enments may be
vari ed. BRI EF DESCRI PTI ON OF THE DRAW NGS These
and ot her objects and many of the attendapg-advantages of the present

invention will be readily appreciated as the sa becones, better .under st ood
by °r ef er eiBd ckesife oo A IS NG teediemed taéder i %[‘ﬁrég"n t&ﬁ%i?ﬂér i(ﬁragt

connect i 0B aWill A thite saaeQHRAE UG ndioEVithes eila sitoimelr |1iiep: irde free tencien I UlTEL e &
st 13t o LK ol oSO SR 1t Rl 3 QUG U1 Thna removan R

perforated plates 32 from the pattern elements 30 thus formed.

Also, subjecting of both surfaces of the plate element
40 to etching permits a period of time required for the etching
to be reduced as compared with subjecting of only one surface of
the plate element 40 to etching. In addition, use of the thin
plate elements 40 eliminates a necessity of increasing accuracy
with which the guide holes 44 are formed at the protection film
42. Thus, a period of time and a cost required for preparing the
protection f£film 42 are significantly reduced.

Further, the above-described etching treatment reduces
residual stress in the plate element as compared with a
mechanical cutting treatment, to thereby minimize deformation of
the plate elements 40 and therefore the rugged pattern 24 due to
residual stress. This results in adhesion between the plate
elements and/or between the perforated plates and the base 38
being improved, to thereby prevent leakage of the elastomer
liquid material P.

Moreover, adhesion between the thin plate elements 40 by
means of the adhesive for providing the perforated plate 32
permits rigidity of the perforated plate 52 thus formed to be
increased as compared with the case that the perforated plate is
formed of a single thick plate.. Alternatively, formation of the
perforations 34 may be carried out according to a procedure of
using a master mold which is disclosed in Japanese Patent
Application Laid-Oben Publication No. 307574/1992, Japanese
Patent Application Laid-Open Publication No. 343146/1992 and the
like by the assignee, a procedure of employing a photo-setting
resin film and a sandblasting method. Also, a method of treating
a metal or plastic sheet by wire cutting, laser, punching,
pressing or the like may be applied for this purpose.

Further, the illustrated embodiment may be constructed
in such a manner that the perforated plates 32 laminated on each
other are rendered different in magnetic characteristics, to
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exanpl e of sports shoes to which an enbodi nent of a rugged shaped sheet
accordinrg to the present invention is applied; Fig. 2Ais a
fragnentary vertical sectional view showing an internediate step in an
enbodi ment of a nethod fer nanufacturing a rugged shaped sheet according to
t he present invention; Fig. 2Bijga fragmentary vertical sectiona
vi ew show ng an |nterned|ate step in anogh enbodi nent of a nmethaod for
nanufactunhm@ebyrbggedcshu@&GGEhéthaﬁééﬁﬁFhgtﬁéstﬁétHP§§eﬁPe|ﬁ?éﬁPFéﬁed

Figs. 3A 10,36 each,Ar €xanpiaYNERL &F YsVEaELEaH 88€Et b9nakruhgdnghewnkng an
exanple of a rugged shaped sheet manufactured according Lg t he ?Eghod

in Fig. Zerforated plppes 3A #8 a& BAchedHEealfRRGHEAL SPFTOSFEFLRFLCS of

sectlonaJtyéeyé§pgygggdaﬁ1gxanpbeo@ftaerggqedoshanedbabee%haanumambuted2
according to the nethod s er.spe tive

V|em1show}%gt%%?f%?%t%ﬂbeéfﬁsmﬁ§889?8rChﬁﬁﬁFSEFﬁFFﬁﬁg ? gedagﬁape heet
of a two-peyEérated plate 32.

Now, the latter case that magnetic force is provided on
the side of the perforated plates 32 will be described. 1In this
instance, as the base 38 may be used a plate-like or block-1like
magnetic member which is made 6f, for example, a metal material
such as iron or the like. The perforated plates 32 each may be
constructed as shown in Fig;; 8A or 8B. Fig. 8A shows the
perforated plate 32 which is made of a permanent magnet. For
this purpose, a plastic magnet may be conveniently used because
of being readily shaped and suitable for mass-production. The
plastic magnet is made of a mixture of a thermosetting or
thermoplastic resin material and a magnetic power material such
as ferrite or the like added to the resin material. Preferably,
it is a rare earth type plastic magnet made by molding a mixture
of a plastic material and a samarium-cobalt magnetic power
material which is capable of effectively preventing its magnetic
characteristics from being extensively deteriorated even when it
is shaped in the form of a thin plate.

It would be considered that use of such a resin material
for the perforated plate 32 causes the resin material and
elastomer liquid material to be adhered together due to affinity
therebetween. Therefore, any means of ensuring satisfactory
removal of the perforated plate 32 from the pattern element 30
may be required. The means includes a decrease in thickness of
the perforated plate 32, use of a parting agent and the like.

Fig. 8B shows the perforated plate 32 ﬁhich is provided
at a portion thereof free of the perforations 34 with a magnetic
attracting means 46. The magnetic attracting means 46 comprises
a permanent magnet 46a and a non-magnetic ring 46b made of a non-
magnetic material such as brass or the like and arranged so as to
surround the permanent magnet 46a. Such arrangement of the
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structure according to one enbodi nent of the present invention;

Fig. 5B:(i) is a schematic fragnentary vertical sectional view show ng a
perforated plate conprising a conbination of plural thin plate el enents;
Fig.>5B (ii) is a schematic fragnentary verti cal

-20-

magnetic attracting means 46 interrupts horizontal magnetic
charactéristics of the permanent magnet 46a which affect the
perforated plafe 32, so that the characteristics may be used for
tightly joining the perforated plate to fhe perforated plate
vertically adjacent thereto.

Thus, the construction shown in Fig. 8B enhances the
magnetic characteristics of the attracting means 46. The
permaneht magnet may comprise a plastic magnet, a sintered magnet
made of alnico alloy or ferrite, or the like. '

. Alternatively, adhesion between the perforated plates 32
may be carried out by spraying water between the perforated
ﬂlates and then freezing it to join the perforated plates
together. Also, a procedure of applying droplets of water or
temporary liquid adhesive between the pefforated plates or any
mechanical adhesion means may be employed for this purpose.
Moreover, the illustrated embodiment may be so constructed that
the base sheet member 22 is interposedly arranged between the
base-side perforated plate 32a and the base 38 constituted by a
permanent magnet, to thereby be magnetically held therebetween.
Such construction requires to carry magnetic metal on at least a
surface of the perforated plate 32.

Preparation of Rugged Shaped Sheet

Now, preparation of the rugged shaped sheet of the
present invention will be described in connection with both the
pre-arrangement of the base sheet member and the post-arrangement
of the base sheet member with reference to Figs. 9A (i) to 10B
and Figs. 11A (i) to 13B.

1. Pre-arrangement of Base Sheet Member

(1) Setting of Base-side Perforated Plate (Fig. 2A

and Figs. 9A (i) and (ii))

First, setting of the base-side perforated plate 32a
will be described with reference to Figs. 2A and 9A. The base
sheet member 22 is put on the base 38 and then the base-side
perforated plate 32a for forming the base-side pattern element
30a is arranged on the base sheet member 22 and tightly joined to

the base sheet member 22.
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-8-

sectional view showing a perforated plate conprising a single thick

pl at e elsenent; Fig. 6 is a perspective view show ng perforated
plates used for nanufacturing a rugged shaped sheet of a three-|ayer
strueture according to another enbodi nrent of the present invention;

Fi gs.

7A and 7B are perspective views showi-ng a rugged pattern in which a
difference in area betmeen atte | enment s

and a rugged pattern

s _reduge
i n“whi ch the diffefehcefPLriRng ehs ?SF8§ﬁEct?93F§; eridl” rigs. 8A and
-8B each are a fragresi aryhené bagesn@er 5pgeidveaveehaih8wiong fopeihgr ahed

pl ate havin attract E

and 9A Uﬁ%ékﬁéhpiﬁ e%?L%?g%%i?%%g gvéﬂfghgﬁgr ggﬁgrg§é°n 34|g?orn2tfg% of
a base-siperhatdved plaven’2anas phoeesinofighedPr fiont Whvénﬁlon i n which
a base sheef  IPIDRInL Se PLEVERD! ¥s A58R95Y PhLOE1LEtbARTRYQR 16" nd te¥aagd

P, two liquids constituting the material P are mixed together in
a vessel to carry out deaeration prior to the pouring as shown in
Fig. 9A (i). Also, the two liquids may be mixed in a cylinder by
means of a static mixer widely used in an industrial scale and
injected into the perforations through a nozzle. Alternatively,
as shown in Fig. 9A (ii), the two liquids for the elastomer
liquid material P may be sprayed toward the perforations 34 of
the perforated plate 32 through nozzles while being mixed
together.

The polyurethane elastomer may comprise a mixture of a
prepolymer and polyisocyanate and is cured by heating. A
polyurethane elastomer which is suitable for spraying through a
nozzle includes a non-solvent fast-curing urethane resin material
commercially available from Nippon Gosei kagaku Kogyo Kabushiki
Kaisha, Japan. The resin material is preferably kept heated -
prior to the spraying. This results in the material being cured
in a gel time as short as 20 seconds. Also, the elastomer liquid
material P may be added thereto a solvent for adjusting viscosity
of the material, ité hardness or. the like. The polyurethane
elastomer may further include a mixture of a prepolymer
commercially available under a tradename "Nipporan” from Nippon
Polyurethane Kogyo Kabushiki kaisha, Japan and polyisocyanate
commercially available under a tradename "Pandex" from Dai-Nippon
Ink Kabushiki Kaisha. _

It may be required to prevent the elastomer liquid
material P from flowing out of the perforated plate 32. For this
purpose, it is preferable to incorporate a thickening agent in
the material. Such a thickening agent includes{ for example, a
thickening agent manufactured by Nippon Aerosil Kabushiki Kaisha
and sold under "AEROSIL" (registered trademark). The agent
comprises silica (SiOZ) of a high purity (99.8%) and in the form
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pattern; Fig. 9B is a perspective view show ng a squeegee
treatment carried out with respect to the base-side pattern el ement shown
in each of Figs. 9A (i) and 9A (ii); Figs. 10A is a perspective

vi ewsshowi ng one exanple of formation of a ground-side pattern elenent in a
process of the present invention in whichpa base sheet nenber is previously
arranged prior to formation of a rg?ged attern; ' 10B is a

per spect iofe wlitaR fsmsni Baf il Sepfectfed theatGiht Hh$9 edi'bulfagv: ghl?’é?s%ect to

thg %22“@ﬁr)%iaggcl%¥éagrﬁd3|tﬁr§3ﬂtdtm:ﬂdh Fibpeifies ahnd is FageleddA (i)
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in each efuch gs. alpdlydstam resAin indterial, an epoxy resin material or
the like. It is a matter of course that another filler material
may be added to the elastomer liquid material P.

A photo-setting resin material may be used as the
elastomer liquid material P as well. Now, the photo-setting
resin will be described by way of an ultraviolet-setting resin
material which is adapted to be cured for a shoit period of time
by irradiation of ultraviolet rays. '

An ultraviolet-setting resin material used for the
present invention is desirably transparent or semitransparent
both before and after curing so that ultraviolet rays may reach a
bottom of the perforations 34 or the base-side pattern element
30a and a color of a pattern printed on the base sheet member 22
may be observed through the other pattern elements 30c and 30b.
Also, the rugged pattern 24 is used for the shoe sole 26 in the
illustrated embodiment; therefore, it is preferable that the
ultraviolet-setting resin material used permits the rugged
pattern 24 to exhibit satisfactory physical properties required
for the shoe sole 26, such as, for example, elasticity, tensile
strength, tearing strength, resistance to wear and the like. An
increase in tearing strength may be carried out by adding a
filler such as short fibers or the like to the ultraviolet-
setting resin material in an amount which does not cause
deterioration of curing of the resin.

(3) Squeegee Treatment

After a predetermined amount of elastomer liquid
material P is poured into the perforations 34 of the perforated
plate 32 (32a) as described above, a squeegee 48 is used to
remove a portion of the elastomer liquid material P overflowing
the perforations 34 as shown in Fig. 9B. Simultaneously, another

portion of the liquid material P existing right under an upper
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Fig. 12A is a perspective view show ng another exanple
-9- of formation of a base-side pattern element in a process of the present
i nvention in which a base sheet nmenber is arranged after formation of a
rugged pattern;
=23~
N surface of the perforations is removed while being dragged by a
distal end of the squeegee 48, in view of surface tension of the
; liquid material, a contact angle between the liquid material P
and the perforations 34 of the perforated plate 32 or the distal
end of the squeegee 48, wetting of_the squeegee 48, or the like.
(4) Setting of Ground-side Perforated Plate, Pouring
of Elastomer LiQuid Material into Perforated
Plate, Squeegee Treatment (Figs. 10A and 10B)

At the time when the elastomer liquid material P thus
charged in the perforations 34 of the perforated plate 32 (32a)
is semicured to a degree sufficient to permit the perforated
plate to be somewhat released or removed from the liquid material
P and prevent peeling or separation between the pattern elements
30 to be joined together, the grouhd—side perforated plate 32b is
arranged on the base-side perforated plate 32a. Then, pouring of
the elastomer liquid material P and the squeegee treatment
described above are carried out with respect to the perforated
plate 32b and thereafter the elastomer liquid material is cured
to a'degree sufficient to prevent such separation as described
above between the pattern elements 30.

The squeegee treatment permits an upper surface of the
elastomer liquid material P t6 be formed into a concave shape.
Formation of such a concave shape is accomplished without any
specific squeégee and/or squeegeeing procedure. For example,
this may be readily attained by politely carrying out a
conventional squeegee treatment using the elastomer liquid
material P and squeegee 48 described above. Also, a degree of
depression formed on the upper surface of the elastomer liquid
material P depends on factors such as surface tension of the
liquid material, a contact angle between the liquid material P
and the perforations 34 of the perforated plate 32 or the distal
end of the squeegee 48, wetting of the squeegee 48 or the like,
rather than squeegeeing techniques employed. Therefore, ]
determination of such factors affects the depression. A surface
of the pattern element which has been subject to the squeegee
treatment constitutes the above-described ground surface 24a of
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Fig. 12Bis a perspective view showing a squeegee treatment carried out
with respect to the base-side pattern elenent shown in Fig. 12A

Figs. 13A and 13B are perspective views showi ng joining of a rugged pattern
to arbase sheet nmenber and renoval of the rugged pattern from perforated

plates, respectively; Figs. 14Az4L) and 14A (ii) are perspective
views showi ng formation of a base layer and formation of a ground |ayer
which ar dheamiggrdb R GEeRh A%y, respectively; and Fig. 14Bis a

Fer SIOECthi ve View StHWi rKen@idli NeE (RinvEeratde Bbsee | ayer and the ground
Rt SO e ikt 0 g maoraah, PROLLER, BRETRTLN
descri begdigoriaafdmy 3 tdf retfermnciortatd¢dep batospddyiagsembonngd. as
The fo"%@él fkﬁ%ﬁgégééql§£h§5£fqgﬁdtﬁQa§gpf§P§€£daﬂﬁa@es is carried out
from the ground-side perforated plate 32b to the base-side
perforated plate 32a in order. Then, the elastomer liquid
material P is completely cured; resulting in the rugged shaped
sheet 20 as shown in Fig. 1 being formed wherein the rugged’
pattern 24 of a multi-layer structure is arranged on the base
sheet member 22.
2. Post-arrangement of Base Sheet Member
(1) Setting of Air-permeable Sheet (Fig. 2B)
First, setting or arrangement of an air-permeable sheet
50 on the base 38 will be described with reference to Fig. Z2A.
The breathable or air-permeable sheet 50 is merely required to
function to exhibit air permeability sufficient to permit air
which entered the perforatiomns 34 of the perforated plate 32 to
be outwardly discharged from the perforations 34. Therefore, the
air-permeable sheet 50 may be comstructed so as to permit air to
pass through a tissue of the sheet 50. Alternatively, it may be
so constructed that air is kept remaining in recesses on a
surface of the sheet 50 or cavities in the tissue of the sheet
50.
The air-permeable sheet 50 may be formed of a continuous
air-permeable material such as a nonwoven fabric material, a
sponge material, a frosted film such as a polyethylene film
formed thereon with unevenness for eliminating luster or the
like, as well as a film subject to fine embossing or the like.
Use of the continuous air-permeable material such as a nonwoven
fabric.material, a sponge material or the like for the air-
permeable sheet 50 permits air entering the perforations 34 of
the perforated plate 32 to be outwardly discharged through the
air-permeable sheet 50 and/or enter the cavities within the
tissue of the air-permeable sheet 50; whereas use of the frosted

film or the film subject to fine embossing for the sheet 50

-
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met hod for manufacturing the sane according to the present invention wll
be nade-by way of an exanple of a sole of sports shoes. Al so, the
description will be nmade in connection with a rugged shaped sheet,
perforated plates used in manufacturing of the rugged shaped sheet,

manuf acturing of the perforated pl ates angir_;.rranuf acturing of the rugged
shaped sheet in order. Construction of ed Shap% Sheet

Referri ngperpitst hpj er1t°aﬁné>?5nﬁlnet5‘f" § GeeSeshdoImes AR difeyfurface of
embodi mengp@f 2 8rLygeRdashapedeshesd , ageortier@ biyo ptrbmomeewuwanwmﬁsmnmy
be . applled s illystrated. A u ge shaped sheetbl thQ!erJ ld Hstd

enbodi menPf whREhaLT - ge APl | Y88t faldd REIPEFS énde r?'umeral ?qu‘ 2l | y
I ECl udes @ohfsetealewt tiemher pazfamdtadr lpggetd pat,t er paz4 igfg @genddescrudated.
shape arr

whil e belﬁg g@ﬁﬁégﬁgraeteta%&% Itl%(lg‘%basets feé rtr?g’%rwé%fg‘%s%h atsse% e

materi al @Paésomar ildanuid shapeiad Eomhdr rtfnley pes fpradied gflafisoriZ
Alternatively, the air-permeable sheet 50 may be made of a
material which exhibits release characteristics, to thereby
eliminate use of the parting agent.

Alternatively, the perforated plate 32 may be arranged
directly on the base 38 without interposing the air-permeable
sheet 50 therebetween. In this instancé, it is convenient that a
parting agent is previously applied to the base 38 in order to
facilitate release of the base 38 from the elastomer liquid
materiél P.

(2) Setting of Ground-side Perforated Plate, Pouring of

Elastomer Liquid'Material, Squeegee Treatment
(Figs. 11A (i) to 11B)

Then, the ground-side perforated plate 32b is arranged
or set on an upper surface of the air-permeable sheet 50 or an
upper surface of the base 38 to which the parting agent is
applied. Thereafter, the elastomer liquid material P is poured
into the perforations 34 of the ground-side perforated plate 32b
as in "1. Pre-arrangement of Base Sheet Member" described above.
ﬁhen a polyurethane elastomer is used as the elastomer liquid
material P, two liquids constituting the elastomer liquid
material P are mixed in a vessel to carry out defoaming prior to
the pouring as shown in Fig. 11A (i). Also, the two liquids may
be mixed in a cylinder by means of a static mixer widely used
in an industrial scale and injected into the perforations through
a nozzle. Alternatively, as shown in Fig. 1lA (ii), the two
liquids for the elastomer liquid material P may be sprayed toward
the perforations 34 through nozzles while being mixed together.

After a predetermined amount of elastomer liquid
material P is poured into the perforations 32 of the perforated

plate 32b as described above, a squeegee 48 is used to remove a
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-10- shoes 28 and the rugged pattern 24 is fornmed into a predeterm ned
shape se as to provide the sports shoes 28 with non-slip properties. The
rugged pattern 24 thus forned is then intimately joined or adhered to the
basessheet nmenber 22, resulting in the rugged shaped sheet 20. The
base sheet material 22 may be nmade of amzeuitable

b portion of the elastomer liquid material P overflowing the
perforations 34 as shown in Fig. 11B.
¢ . (3) Setting of Ground-side Perforated Plate, Pouring
of Elastomer Liquid Material into Perforated
Plate, Squeegee Treatment (Figs. 12A and 12B)
Then, at the time when the elastomer liquid material P
thus charged in the perforations 34 of the perforated plate 32
(32a) is semicured as in "1l. Pre-arrangement of Base Sheet
Member" described above, the ground-side perforated plate 32b is
arranged or set on the base-side perforated plate 32a.
Subsequently, poring of the elastomer liquid material P and a
squeegee tfeatment are carried out in a manner like the above.
(4) Setting of Base Sheet Member, Pressing/Curing,
Removal of Perforated Plate (Figs. 13A and 13B)
After the pouring and squeegee treatment of the
elastomer liquid material P are carried out as described above,
the base sheet member 22 is set on an upper surface of the base-
side perforated plate 32a. Then, a weight W is put on the base
sheet member 22 to press the member 22, to thereby adhere the
base sheet member 22 to the base-side perforated plate 32a and
cure the elastomer liquid material P in the perforations 34 of
the pérforated plate to a degree sufficient to permit removal of
the perforated plate. Then, the weight W is upwardly removed and
the base sheet member 22 is drawn up to fully cure the elastomer
liquid material P as shown in Fig. 13B, resulting in such a
rugged shaped sheet 20 as shown in Fig. 1 being prepared. Such a
procedure minimizes or prevents deterioration of contrast between
the ground-side pattern element 30a and the ground-side pattern
element 30b due to squeeze-out of the base-side pattern element
30a. The above-described pressing of the base sheet member may
be carried out using a press unit in place of the weight W, to
thereby promote pressing of the base sheet member 22 against the
rugged pattérn 24, _
3. Separate Practicing of Formation of Base Layer and
Ground Layer
The following procedure may be employed as an
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material conventionally used for a base material of an outer sole of sports
shoes, - such as, for exanple, a synthetic resin material, a rubber material,
a nonwoven fabric material or the |ike. When a nonwoven fabric material is
usedsfor the base sheet material 22, a thernoplastic fiber material or a
thernosetting fiber material may be conventently directed to this purpose

Foe exanpl e, the nonwoven fabric material, may include an artif at her
li ke a baéRtgkmﬁdMFShPF§°§6I“JeuPGéF"eeECSAI °N 're('ﬁé?@aéltgee#“&d‘trr dgdrﬁf&)ﬁ’f
Toray Kabughbki"Kahght2.)apah-athangehiehitCiodl Basat Ismermwehﬂ)ead'rmmsmalﬁe)d
avai lable jn various kinds of colors, therefore, the shoe sole 26 may be
prOV|ded_ﬁPPHea desi gn of any deS|red col or contrast while applying a bl ack-
color or a color s(m)l aForhetdba bé Bheer lgyed pattern 24.

addi tion, any othep suhtablenw§& r|aI4§p§g8a§0 1%%nv%%w‘%¥§egkrenW§ﬂ

fabric sheet naterl V|ng sati~sfact or or tearing s
tensi | e sprepatbhdandOnesnst aficsheobasas, 28 ﬂﬁlﬁﬁ§hé@@|hﬂ%ﬁl%heﬁﬁ qgmber 22

kﬂ?{ﬁgfed %hiﬁkn?ssPrgra&qgn%%ﬁ%nqa¥fb%aggn%%ﬂ'%nwéhﬂg¥“jﬁéybﬁﬂﬂéﬁlHHdW@e
and then the base-side perforated plate 32a is set on the base
_sheet member 22. Subsequently, the elastomer liquid material P
is poured into the perforations 34 of the base-side perforated
plate 32a and then a portion‘of the liquid material P overflowing
the perforations 34 is removed by means of a squeegee 48, to
thereby form a base layer as shown in Fig. 14A (i).
' (2) Formation of Ground layer
On the other base 38 is set the air-permeable sheet 50
‘as "2. Post-arrangement of Base Sheet member" described above and
then the ground-side perforated plate 32b is arranged on the air-
permeable sheet 50. Alternatively, when the perforated plate
32 is directly arranged on the base 38 without using the air-
permeable sheet 50, a parting agent is applied to the base 38.
‘Then, the ground-side perforated plate 32b is arranged on the
base 38. Thereafter, the elastomer liquid material P is poured
into the perforations 34 of the ground-side perforated plate 320
and then a portion of the liquid material P overflowing the
perforations 34 is removed by means of a squeegee 48, to thereby
form a ground layer as shown in Fig. 14A (ii).
(3) Joining between Base layer and ground Layer
Subsequently, at the time when the elastomer liquid
- material P for each of the base layer and ground layer is
semicured, the ground layer is arranged on the base layer and a
pressure is downwardly applied to a combination of the base layer
and ground layer to cure the elastomer liquid material P to a
degree sufficient to permit removal of the perforated plates.
Then, the ground-side perforated plate 32b and base-side
perforated plate 32a are removed in turn, to thereby fully cure

the elastomer, resulting in such a rugged shaped sheet 20 as
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mat eri al

may have adhesive properties or be coated with a resin film The

conventonal nonwoven fabric material which is conveniently used may

i nclude a nonwoven fabric material having elastic long fibers such as

uret hane or the |i ke bonded thereto by autohesion. In this instance,
application of a nonwoven fabric sheet hqﬁang a thickness as |arge as about

lcmpermts the sole 26 to be provided w

sati sfactory cushi oni ng

properti eshowseinf Fégech28 belingsheepansddescri bed above for the base sheet
member 22 causes e%ﬁéeiﬁkQPmep gg&eﬁfaLeGQEEraa%:@eb@aeabbh% gugﬁadsp%h@ern

24 .and the base sheet nmateria

as a design to be rendered difficult a

conpar ed base iagenbend- 65sunfh&avaFt FPi BRaF ORERERENLIY FOFRSFen tRatmies 6oy

mat eri al .

cbRVEYBlitel to an increase in productivity.

Formation of an intermediate layer by means of the
intermediate perforated plate 32c may be carried out by arranging
the intermediate between the base-side perforated plate 32a and
the ground-side perforated plate 32b and the elastomer liquid
material P is poured into the perforations 34 of the intermediate
perforated plate 32c, followed by a squeegee treatment, to
thereby form the intermediate layef.

Application of the rugged shapes sheet 20 of the present
invention is not limited to a sole of sports shoes. TFor exanmple,
it may be effectively applied to stripes for design or
reinforcement provided on an upper part of sports shoes; a grip
for a bicycle, a tennis racket and a badminton racket; a saddle
for a bicycle; a non-slip member for a snow board and a
surfboard; a glove for athletics or sports such as baseball,
soccer and bicycle racing; a grip for various kinds of tools; a
grip for a camera and a video camera; and the like.

As can be seen from the foregoing, the rugged shaped
sheet of the present invention is so constructed that the rugged
pattern is constituted by the plural pattern elements which are
formed so as to be different in at least one of size,
configuration and properties from each other, resulting in being
constructed into a multi-layer structure. Such construction
permits the rugged pattern to be provided thereon with a strip-
or stripe—like color design when diffefent colors are applied to
the pattern elements, respectively, to thereby improve aesthetic
properties of the rugged shaped sheet. Also, when the pattern
elements of the rugged pattern are formed so as to be different
in size or combination of size and configuration from each other,
resulting in the rugged pattern being formed into a stepwise
configuration, the rugged pattern may be formed into a more
complicated configuration sufficient to further improve the

aesthetic properties.
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significantly increases color contrast between both. . Furt her, when
resin cured by ultraviolet rays is used as an elastoner liquid material P
(Figs. 2A and 2B) for form ng the rugged pattern 3, it is also possible to
print a pattern design corresponding to the rugged pattern 24 on the base
sheet nember 22. This permts colors of tRe pattern design printed on the
base sheet material 10 to be visually observed by form ng the rugged
paftern of a transfksentimrtiberprocespaetnthenpresant ievention,i Abhehe shoe

sol e be'T%éﬂé@”ﬁ¥¥tg¥ﬁrﬁgﬁgﬁéggééively formed from the base side or

ground side, so that the properties, size and/or configuration of
the pattern elements may be varied as required, resulting in the
rugged shaped sheet of a complicated configuration required to
provide non—slip'properties being manufactured with ease and at a
reduced cost. ,

While a preferred embodiment of the invention has been
described with a certain degree of particularity with reference
to the arawings, obvious modifications and variations are
possible in light of the above teachings. It is therefore to be
underétood that within the scope of the appended claims, the
dinvention may be practiced otherwise than as:specifically
described. '
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properties different fromthe above. Al so, various kinds of color
contrast may be sel ected between the base sheet material 22 and t ern
design printed on the base sheet material. For exanple, UI“ “l ME Hd
for the base sheet nenber 22, whereas a bright color such 'S '
orange color or the like is enployed for ink printed on the base sheet
rrﬁgber 2%. Alhternatlvely, enpl oynent of <€30-ors which are different in
chroma, i ght nes hue .or, any conbi nation thereof for the base sheet
menber 2 HA%H i‘ﬁeaﬁﬁ%mreé’r e pattern design printed on the base sheet

: rrelqber.fzz hmatybpermt the color of the ink to be promnent relative to the
col or of the base sheet r I.n 4C r.C nast between both. For
exanpl e, red and blil]e &a%%gn%ﬁlgfgg %(It)l%etthg&tga)sec%rﬁgﬁmﬁénber 22 and the
ink for this purposebasespsdeeitvalepber (22); amdw, the rugged pattern 24
will be nore detai Iéeglu%é s altl%%?nhqrqu)n%fft &' predetermindif ShOREadRéF&d N
24 constitutes one o atures of the present "invention. The rugged pattern
24 is contorasiddbaseo sfeet member;

said rugged pattern comprising a combination of a

plurality of pattern elements (30) which are formed so as to be
different in at least one of size, configuration and prdpertiés
from each other.

2. A rugged shaped sheet (20) as defined in Claim 1,
characterized in that said rugged shaped sheet (20) constitutes
an outer sole which forms a lowermost layer of a shoe sole.

3. A rugged ghaped sheet (20) as defined in Claim 1 or
2, characterized in that said rugged pattern (24) has a ground
surface generally formed into a concave shape;

said ground surface having a periphery formed at an
acute angle with respect to a side surface of said rugged
pattern.

4. A rugged shaped sheet (20) as defined in any one of
Claims 1 to 3, characterized in that said pattern elements (30)
of said rugged pattern (24) have colors apﬁlied thereto in such a
manner that said colors are different between each two of said
pattern elements which are arranged so as to be adjacent to each
other in aﬁ least a vertical direction.

5. A rugged shaped sheet (20) as defined in any one of
Claims 1 to 4, characterized in that said pattern elements (30)
of said rugged pattern (24) are formed so as to be different in
size or combination of size and configuration from each other,
resulting in said rugged pattern being formed into a stepwise
configuration.

6. A process for manufacturing a rugged shaped sheet
(20) comprising the steps of:

arranging a base sheet member (22) on a base (38);

" arranging, on the base sheet member, perforated plates

(32) formed with perforations (34) of a predetermined shape in a

i
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mul ti-layer structure by "amnatedry conbining a plurality of pattern

el enents 30 forniﬂll’m] Ilmﬂﬂium ferent in at |east one of a size, a
configuration an of . When it is required to distinguish
such: plural pattern & ehents B0 from each other for the sake of description

of the present invention, a pattern elenent directly tightly joined to the
base sheet nenber 22 and an upper nost pé@ﬂern element will be indicated to

be"a basgr%itde hatid mAlesent 30a and a ground-side pattern elenment 30b,

respectively.
pouring an elastomer liquid material (P) into the

’ perforations of each of the perforated plates;

subjecting the elastomer liquid material to a squeegee
treatment; and

curing the elastomer liquid material,

characterized in that:

at least two such perforated plates (32) including a
base-side perforated plate (32a) and a ground-side perforated
plate (32b) each formed with said perforations (34) are provided;

the base-side perforated plate (32a) is first arranged
on the base sheet member (22); _

the elastomer liquid (P) is poured in a predetermined
amount into the perforation of the base-side perforated plate,
subjected to the squeegee treatment and then semicured, reeulting
in forming a base layer; '

the ground-side perforated plate (32b) is arranged on
the base layer -thus formed;

the elastomer liquid material (P) is poured in a
predetermined amount into the perforations (34) of the ground-
side perforated plate (32b), subjected to the squeegee treatment
and cured to a degree sufficient to permit the elastomer liquid
material to be removed from the ground-side perforated plate,
resulting in forming a ground layer;

the perforated plates (32) are removed from the cured
elastomer liquid material (P) in turn subsequent to formation of
the ground layer, to thereby obtain a combination of the base
sheet member (22) and a rugged pattern (24) of a predetermined
configuration adhesively formed on the base sheet member; and

the combination is fully cured to form the rugged shaped
sheet (20).

7. A process as defined in Claim 6, characterized in
that said perforated plates (32) further includes at least one
intermediate perforated plate (32c) likewise formed with
perforations (34);

the intermediate perforated plate is arranged on the
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-12- The nunber of |ayers of the rugged patt‘eﬁ‘?"f’or/
pattern <l ements 30 is at |east two. Wen the nunberrlmu 3% ‘i\! ct ed
to be two, the rugged pattern 24 is constituted by t

el ement 30a and ground-side pattern el ement 30b describe above. Al Sso, when
t he rugged pattern 24 conprises three sucgzpattern el enents 30, the

el ements 30 are the above-descri bed base de pattern el enent 30a and
ground Si dagmatleyer chfroent f 3Diat bon ef | the basei bagenpdi at e pat tern

I 30c i dl v, | h 30b
s Shown in Fro. 7 G HLOPEREE DESTInde Tl et EF 7. Fo BRRERe, ekRcknne

nunber of deaysratofondeof uglyedlmaeltm@&le|1$eff)qraoedrrpia;:et,vvosub[]entﬂdats;a:h

:Ogt teregﬁd'el &Eé?ééeer&géﬁﬁ@ﬂ SartPCs A £ A dPN9PEs REL YEEN 1h N8 PATRESLY®

intermediate layer;

- the elastomer liquid material (P) is poured into, if
present, at least one additional intermediate perforated plate
(32¢c), subjected tothe squeegee treatment and then semicured, to
thereby form at least one intermediate layer; and

the ground-side perforated plate (32b) is put on the
intermediate layer thug formed, to thereby form the ground layer.

8. A process for manufacturing a rugged shaped sheet
comprising the steps of: l

arranging, on a base (38), perforated plates (32) formed
with perforations (34) of a predetermined shape in a pattern-like
manner; '

pouring an elastomer liquid material (P) into the
perforations of each of the perforated plates, followed by a
squeegee treatment;

arranging a base sheet member (22) on the perforated
plates and holding the former on the latter while downwardiy
pressing, leading to curing of the elastomer liquid material;

characterized in that:

the perforated plates (32) include at least a base-side
perforated plate (32a) and a ground-side perforated plate (325);

the ground-side perforated plate is first arranged on an
air-permeable sheet (50) and charged with the elastomer liquid
‘material in a predetermined amount;

the elastomer liquid material (P) poured in the ground-
side perforated plate is subjected to the squeegee treatment and
then semicured, leading to formation of a ground layer; and

a base layer is laminated on the ground layer.

9. A process as defined in Claim 8, characterized in
that afrangement of the ground-side perforated plate (32b) on the
base (38) is carried out by arranging the air-permeable sheef

(50) on the base, arranging the ground-side perforated plate on
——
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30a and the ground-side pattern elenment 30b. Now, supposing that
the nunber of |ayer - pattern 24 is two, the rugged pattern 24
will be descri be?ﬂ!ﬂu% ! ﬁmlgmﬁ reference to Figs. 2A to 4C. Figs. 3A to
3C each show a ru manuf actured according to a first
procedure in Fig. 2A wherein a base sheet nenber 22 is previously arranged
and then perforated plates 32 are | am natéd on the base sheet nember 22 in

turn. Thepll LSl -HaAGRHER CHSES £ SéEetfenedéood ey, Sapphteat Doappean on
the side of a surface-of the rugged %?%tern 24 which is_contacte

1 W.th the
ground (REFELRG &SIl retf t(RASS URER A FEERE 308 THRe g# HoRH 's'ﬁf"%lﬁce i s
](c:IeS| ggaft %f[ér&torra&.feﬁ e € hod aﬂ?}erb&@. Therefore, the ground surface 24a is
ormed into a gentle concave shape o.fhat an ter peripher .
ground surface 24a}oup\/\£cﬁﬂ/°%%stﬁs t‘fﬁjo‘fee 5" a&%’ﬁmaégué{é ghg%(telggfl%ggrézed
s} dehSUFfiaEQ:glﬂft tlhmiped t om af shovimase Faysr GW the 3grosndhlapati gerati on
of the rugge ttern 24 permis | bl g r C hn
propertié%%é'ﬁ‘(f g slrt?yp apfrogp@%rf%sgh%:?%%%u%#% Qf%gﬁ?:ﬁgg owilglEle €528 "6n
the ground layer at the time when the ground layer is formed and

arranging the base sheet member (22) on the base layer at the

time when the elastomer liquid material (P) is semicured to form
the base layer.

11. A process as defined in Claim 8 or 9, characterized
in that lamination of the base layer on the ground layer further
includes arrangement of an intermediate product formed by
laminating an additional base layer on an additional base sheet
member (22) in a different step on the ground layer at the time
when the ground layer is formed. ' '

12. A process as defined in any one Claims 8 to 11,
characterized in that the perforated plates (32) further include
at least one intermediate perforated plate likewise formed with
perforations;

the intermediate perforated plate (32c) is arranged on
the ground layer after formation of the ground layer;

the elastomer liquid material (P) is poured into the
perforations of the intermediate perforated plate, smﬁecuxiuaa
squeegee treatment and semicuted, resulting in forming an
intermediate layer; and

the base-side perforated plate (32a) is arranged on the
intermediate layer thus formed, to thereby form the ground layer.

13, A process as défined in any one of Claims 6 to 12,
characterized in that the perforations (34) of each of the

perforated plates (32) are formed by etching.
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rugged pattern 24 manufactured according to a second procedure shown in
Fig. 2B-wherein perforated plates 32 are | am nated on each other in turn
and then a base sheet nenber 22 is set. The second procedure causes a
squeegee-treated surface to appear at a joint area between pattern el enents
or at a joint area between
-34~

ABSTRACT OF THE DISCLOSURE
: A rugged shaped sheet (20) capable of exhibiting
improved non-slip properties and aesthetic properties and a
process for manufacturing the same. The rugged shaped sheet
includes a base sheet member (22) and a rugged pattern (24) of a
predetermined shape adhered to the base sheet member. The rugged
pattern is formed of a plurality of pattern elements (30)

different in size, configuration and/or properties into a multi-

BN

layer structure. The rugged shaped sheet is manufactured by
pouring an elastomer liquid material (P) into each of perforated
plates (32), semicuring the elastomer and laminating the
petforated plates on each other, resulting in forming the rugged

pattern of a predetermined shape on the bhase shee; member.
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-13- the rugged pattern and the base sheet nenber 22. Therefore, a ground
surface 24a is rendered flat as showm in Figs. 4 Ato 4 C. Nevertheless,
arrangenent of a breathable or air-perneable sheet 40 as descri bed
hereinafter permts the ground surface tE be prevented from being contacted
with the air, resulting in unnecesslar dter which deteriorates texture of
the sole 26 belng effectively elimnated. The rugged patterns 24
of- Figs. 3A to 3C prepared in the nmanner shown in Fig. 2A each are
constructed by pattern elenments 30 different in at | east one of size,
configuration and/or properties fromeach other, respectively. Al so, the
pattern el ements 30 constituting each of the rugged patterns 24 of Figs. 4A
to 4C manufactured as shown in Figs. 2B are fornmed so as to be |ikew se
different in size, configuration and/or properties from each other,
respectively. Mire particularly, in each of thegﬂugged patterns 24 shown in
Figs. 3A and 4A the pattern el enents 30a and 3Qb applied thereto
colors different from each other

FI1G.1
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while being forned into the same size and configuration. Mre specifically,
a col or. of the base-side pattern elenent 30a is rendered sonewhat deep as
conpared with that of .the ground-side pattern el enent 30b.

Arrangenent of colors of the pattern elengnts 30 is not limted to the
above-descri bed manner, so long as 2ol6r §30f the pattern el ements 30
vertically |lam nated on each other are rendered different from each other
THeref ore, when three or nore such pattern elenents 30 are provided, two

ki nds of colors different in hue, brightness and/or chroma nay be
alternately arranged to provide the pattern elenents with a stripe-Ilike
design. Further, it is possible to render the pattern elenents col orl ess or
colored and transparent. Alternatively, a fluorescent color nay be m xed

Wi th or substituted for the above- described colors of the pattern el enents
30. The properties of the pattern ele ts 30 which may be

rendered different between t el ement s ; i ncl ude hardness,
el asticity, a shock absorbingzcgq§L|F¢€§ | ust e ,O\\\\\:
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satinizing and the I|ike. ' -14-

The pattern elenents 30 constituting each of the rugged patterns 24 of -
Figs. 3B and 4B respectively manufactured as shown in Figs. 2A and 2B are
forned into sizes which are gradually decreased in turn, so that the rugged
pattern 24 is fornmed in a 3/ 13 '

-

24
30b(30)
30a(30)

22
FI1G. 3B
%a 9
o 30b(30)
30a(30)
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stepwi se manner. A manner in which a size of the pattern elements 30 is
varied s not limted to the above so long as the perforated plates 32 can
be renoved fromthe pattern el enents 30. The pattern el enents 30
constituting each of the rugged pat er;g ié of Figs. 3C and 4C respectively
manuf actured as shown in Figs. 2A afd e formed so as to be different
in configuration as well as size fromeach other. Mdre particularly, in the
pattern el enents 30 shown in each of Figs. 3C and 4C, the base-side pattern
el enent 30a is formed into an elliptic shape in plane and the ground-side
pattern elenent 30b is formed into a circular shape in plane and

| am natedly arranged on the base-side pattern el enment 30a. A conbi nation of
size and configuration of the pa?jkelﬁxnts 30 is not limted to the
above. For exanple, such propertite ot pattern el ements 40 as shown in
Figs. 3A and 4A may be incorporated in the pattern elenents shown in Figs.
3C and 4C, so that the rugged pattern %é may be widely varied in various
ways. Materials for the rugged patterQ Q\MII be detailedly described

her ei naf t er. <>:<>:\:<>§S§\\,~ 30b(30
| ////////// 30a(30)

Rt «
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2 30b(30)
30a(30)
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Construction and Preparation of Perforated Pl ates Now,
construction and preparation of the perforated plates 32 used for
manuf act uri ng the rugged shaped sheet 20 of the present invention
constructed as descri bed above wll_ be dﬁ cribed hereinafter. The
perforated plates 32 used in the pﬁiseﬁt Mvention each are forned into a
sonewhat snmall thickness. This is for the reason that a plurality of the
perforated plates 32 are | am natedly used for manufacturing the rugged
shaped sheet; therefore, it is.required to reduce a thickness of the
perforated plates in view of a relationship between a height of the rugged
pattern 24 and the nunber of perforated plates 32 and a variation in
attraction force between the perforated plates 32 depending on the size
and/ or configuration of the rugged patterns 24 and a

32<

F1G. 58(ii)
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procedure for formng the rugged pattern 24. For exanple, supposing that
two such perforated plates 32 are used to formthe rugged pattern 24 of a
two-| ayer structure conprising the base- side pattern elenment 30a and
ground-si de pattern el enent 30b, sugh a tg'ckness of each of the perforated
plates 25 as shown in Table 1 may b eﬁﬁl ;ed. In Table 1, the _

desi gnation. "Pre- arrangenent of Base Sheet Menber" indicates that the

base sheet

323

-_— _
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menber 22 is previously arranged and then the perforated plates 32 are

| am nat.ed on the base sheet nmenber 22 in order. Likew se, the designation
"Post - arrangenent of Base Sheet Menber" indicates that the perforated

pl at.es 32 are |anmi nated on each other and,then the base sheet nenber 22 is
arranged. The designations are used i vt h&dsane meani ngs throughout the
specification. Therefore, the pre-arrangement of the base sheet nmenber 22
corresponds to the procedure shown in Figs. 2A and the post- arrangenent of
t he base sheet nenber 22 corresponds to the procedure shown in Fig. 2B.
Al'so, in Table 1, the designation "Upper Plate" indicates the perforated
plate which is positioned on an upper side in each of the procedures shown
in Figs. 2A and 2B and the desi gnat} o Pl ate" indicates the
perforated plate positioned on the anegy Yﬁ@k Therefore, in the
pre-arrangenment of the base sheet nedyab Bogmn Fig. 2A  "Upper Plate"
constitutes a ground-side pe3@o d b 2€r form ng the ground-side
pattern el enent 30b and "Lower Pl g

30a(30)
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base-side perforated plate 32a for form ng the base-side pattern el enent
30a; whereas, in the post-arrangenent of the base sheet nenber shown in
Fig. 2B, "Upper Plate" constitutes the base-side perforated plate and
"Lower Pl ate" constitutes the ground-side perforated pl ate.

Table 1 Per f or at ed Pre-a8ran§e nt of - Post-arrangenent of

Pl at e Base Sheet Menber Base Sheet Menber Upper Pl ate

2.70mm 1. 6mm Lower Pl ate 1.3mm -

1. 4mm Thus, the base-side .f?*y\{ynd-side perforated plate 32a
- F16. 9A(i) (g/?
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-16- and 32b are prepared. The perforated plates 32, as shown in Fig. 5A
each are fornmed with perforations 34 of a predeterm ned shape in a :
predeterm ned pattern-like manner in conformty to a configuration of the
rugged pattern 24 to be formed and its layout. In general, it is required
that a position of the perforations934/is13efined so as to be common to al
the perforated plates 32. However, a size of the perforations of each
perforated plate and a configuration thereof are determ ned dependi ng on
the corresponding pattern elenment 30 to be fornmed. In the illustrated
enbodi ment, a plurality of perforated plates 32 are arranged while being
kept tightly contacted with each

This Sheet Has Been Replaced
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other, so that it is advantageous to increase a contact area between the
perforated plates 32 as |large as possible. Therefore, in the illustrated
enbodi ment, such a rugged pattern 24 as shown in Fig. 7A which is
constructed so as to reduce a difference in area between pattern el enents
30 is desirable as conpared with a Hggéd @attern 24 as shown in Fig. 7B
which is constructed so as to cause a difference in area between pattern
el"enents 30 to be rendered relatively |arge. Al so, a plurality of
the perforated plates 32 are used in the illustrated enbodi nent, therefore,

It is convenient to provide_each of ,the.perfor Syl ates with at | east one
guide hole 36. Also, it i seEr ifé.ahﬂtﬂié%rrpl ol apkS

adhesion or tightness between the perforated p Lfl
formati on of adhesi on between the perforatet plf
force wll be described hereinaft8gf, SucsEbs
perforated plates 32 usi n32w{B2) s
of a base 38 or the perts%rat d pld

Now,

H ans of magnetic

i on of adhesi on between the
X qé by providi ng one
G %rce. First, the

f or mer

= 1
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case that magnetic force is provided on the side of the base 38 will be
descrihed. This is particularly convenient for practicing of the
il lustrated enbodi ment. The base 38 nmay conprise, for exanple, an

_ el ectro- magnetic chuck which is conventionally w dely used as a workpi ece

hol di ng means in a surface grindin? machi pe. The perforated plates 32 to be
magnetical |y sucked by the base 38 Eaeﬁ nﬂg
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-17- conprise a.relatively thin iron plate of such a thickness as descri bed
above. Alternatively, the base nmay conprise a pernmanent nmagnetic chuck, a
per manent magnet or the |ike which exhibits a function simlar to the

el ecfromagneti ¢ chuck. As techniques for formng the perforated
plate 32 with the perforations 34 rdy He 13ed, for exanple, etching. In
this instance, as shown in Fig. 5B (i), a plurality of thin plate elenents
40° whi ch are blank nmaterials for each of the perforated plates 32 are
subject to etching, to thereby be formed with perforations 34 in such a
manner that a configuration of the perforations and a pattern thereof are
common to the plate elenents 40 for each perforated plate 32. The plate

el ements 40 thus formed with the common perforations 34 are | aninated on
each other as shown in Fig. 5B (i) to provide each perforated plate 32.

FIG. 13A

32a(32)
32b(32)

—_—
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More particularly, when the perforate plate 32 of, for exanple, 1.6mmin
thi ckness is to be forned, two thin plate el enents 40 each having a

t hi ckness of 0.8mm are provided. Then, each of the plate elenments 40 is
covefed on each of upper and | ower, surfaces thereof with a protection film
42 formed wi th guide holes 44 and ﬂie/b éh surfaces of the plate el enent
40 are subject to an etching treatnent, to thereby be formed with the
pérforations 34. Then, adhesive such as epoxy adhesive or the like which is
capable of formng a rigid adhesive |ayer is applied between the plate
~el;ements 40 to lam natedly join the plate elenments 40 to each other, to

t hereby provide the perforated plate 32. Such preparation of the
perforated plate 32 froma plurality of the thin plate elenments 40 permts
a draft of the perforated plate forned to be substantially decreased as

conpared wth a single thick gl ate e . §f wWh)ySRyQne surface is subject
to etching as shown in Fig. SEF(ri$.° 12‘% I me n"‘\J by the inventors
i ndi cated that subjecting of both sides or surfade

e
'K.ﬂ.\-.f
7
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the_pl a el(a?rrent 40 to etching reduces the draft.b
subject g I YL face-of--t pl ate el .erren 3
_the drqﬁrj BSic r}e uce% %}t‘hké dect'dase ii n

-18- t mk@gg " e Di-at-do apssent..40. Such rie
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RUGGED SHAPED SHEET AND PROCESS FOR MANUFACTURING SAME

BACKGROUND OF THE INVENTION
This invention relates a sheet formed into a rugged
shape (hereinafter referred to as "rugged shaped sheet") and a
process for manufacturing the same, and more particularly to a
rugged shaped sheet improved in non-slip and aesthetic properties
and a process for manufacturing the same.

Conventionally, it has been attempted that sneakers or
sports shoes used as jogging shoes, basket shoes, tennis shoes or
the like are constructed into a multi-layer structure by forming
an outer sole which is a lowermost layer of a shoe sole contacted
with the ground or a floor of a solid rubber material or ‘a high-
dénsity sponge material and:laminating at least one sponge sheet
of a light-weight material exhibiting satisfactory cushioning
properties such as ethylene vinyl acetate (EVA) on the outer
sole, to thereby accomplish a decrease in weight and an
improvement in shock absorbing properties.

The solid rubber or high-density sponge is relatively
rigid and exhibits satisfactory ground catching properties and
wear—resistant'properties; however, it is increased in weight, to
thereby fail to reduce the weight of the shoes. '

« ' In view of such a problem, various kinds of techniques
of férming a satisfactory shoe sole while improving a material
for the shoe sole are proposed. For example, there is proposed a
method wherein a polyurethane resin film like a2 nonwoven sheet
and a liquid polyurethane compound for forming non-slip
projections are put in a mold and then subject to thermal cure,
resulting in being integrally bonded. The method proposed is

- disclosed in Japanese Patent Application Laid-Open Publication
No. 310601/1989. Another method which is likewise proposed
comprises the steps of arranging a perforated plate on a nonwoven
fabric material to keep both intimately contacted with each
other, pouring a polyurethane elastomer material containing a
thickening agent into the perforated plate, carrying out a
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the_‘,perftorations 34 of the perforated plate 32 and renoval of the
perforated plates 32 fromthe pattern el enents 30 thus forned.

Al so, subjecting of both surfaces of the plate el enent 40 to etching
permts a period of time required for the etching to be reduced as conpared
wi th subjecting of only one surface of the plate element 40 to etching. In
addition, use of the thin plate elenents 40 elimnates a necessity of

i ncreasing accuracy with which the guide holes 44 are forned at the
protection film42. Thus, a period of tidre and a cost required for

prepari ngqule zAngt @¢lela@Reht! WLER PELp&IYNid ittANtd1a JtReGEAnd heating the
Furt her, rlhe above-descri bed et chi-ﬂgitre.at [%ent i educes mrb%si d#al stress in
the pl at $1&SEMRSE 18 E8FSarsy WFTH B M ER ™ SEPPPEsE ndREt o

t her eby rfihei metdhodefisr eatiohedf athet pddit or|marfias 40 iavgd emhembposedt he

rugged PalfeRith a4t 4R cliQse@SiAURhpSHd £S5 patlditS A’fp?.lilctastiio'ﬁ 8dl@sbpenbet ween

_ the plate el ements and/.or lg %\gzgn the perforat eqwepl ates and the base 38
bei ng i miRAEF2 1o Ag-elf g 792 RekERR #AStERFS%l ast omer 1iquid materi al
P. . Unfortunately, an improvement in the material for the
shoe sole taught in the proposed methods is insufficient to

. provide the shoe sole with satisfactory non-slip properties. 1In
order to permit the shoe sole to exhibit increased non-slip
properties, it is further required to consider other factors in
addition to the material for the shoe sole, such as, for example,
a height of a rugged pattern formed on the sole of the sports
shoes, an area of the rugged pattern contacted with the ground, a
configuration of a surface of the rugged pattern contacted with
the ground, arrangement of the pattern and the like. However,
‘consideration of the factors causes a configuration of the rugged
pattern to be Complicated. Therefore, manufacturing of the shoe
sole with the rugged pattern of such a complicated configuration
by means of a mold as proposed in Japanese Patent Application
LaidQOpen Publication No. 310601/1988 causes a manufacturing cost
of the mold to be extensively increased.

Also, the above-described method proposed in Japanese
Patent Application Laid-Open Publication No. 185922/1992 by the
assignee wherein a rugged pattern is formed by the single
perforated plate is conveniently applied when a configuration of
the rugged pattern is relatively simple, however, it is not
suitable for the rugged pattern of such a complicated
configuration as described above.
Further, a rugged pattern formed on a sole of sports

shoes is generally made of the same material as the sole in a
manner to be integral with the sole. It is often desired to
locally vary properties of the rugged pattern in order to enhance
the non-slip properties and aesthetic properties of the sole.
However, the above-described formation of the rugged pattern

integral with the sole fails to significantly vary the properties
of the rugged pattern.

REPLACEMENT SHEET
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"Mor eover, adhesi on between the thin plate elements 40 by neans of the
adheswe for providing the perforated plate 32 permts rigidity of the
perforated plate 52 thus formed to be increased as conpared with the case
that the perforated plate is forned of a single thick plate. Alternatively,
formati on of the perforations 34 may be carried out according to a
procedure of using a master nold which is disclosed in Japanese Patent
Application Laid-Cpen Publication No. 307574/ 1992, Japanese Patent

Appl i cation Laid-Open Publication No. 343146/1992 and the like by the
assignee, a procedure of enpSUMMARY0PhTHE-ENVENTIPN esin filmand a

sandbi asting Mgl pkagend MRIAL A e Uded0pdalPLa) vOLLPLASHLE Sheel by
wire cutting, |aser, ¢hi h ressi ng Iml(<l e applited for this
pur pose. foregoing dta#éﬁ@ta&méﬁ Ithstptfépé”daé’ﬁbodl ment rray be constructed

in such a manner tghaistAf PBJéoH VAN PrRSedt Ilwemtlad 08 gPeWiadther are
renderedr%%%% r%ﬂ%pk@ gﬁg28t$ﬁiéﬁuy§a%g%g% %IC% satlsfactorlly providing

a shoe sole with both non-slip properties and aesthetic

properties. |

It is another object of the present invention to pro;ide
a process for manufacturing a rugged shaped sheet which is-
capable of easily manufacturing a ruggea shaped sheet which
provides a shoe sole with non-slip properties and aestﬁetic
properties while preventing the manufhcturing cost from being
increased.

In accordance with one aspect of the present invention,

_ a rugged shaped sheet is provided. The rugged shaped sheet
includes a base sheet member and a rugged pattern of a
predetermined shape adhered to the base sheet member. The rugged
pattern comprises a combination of a plurality of pattern
elements which are formed so as to be-different in at least one
of size, configuration and properties from each other. '

In a preferred embodiment, the rugged shaped sheet is
used to constitute an outer sole which forms a lowermost layer of
‘a shoe sole. _

In a preferred embodiment of the present invention, the
rugged pattern has a ground surface generally formed into a
concave shape, wherein the ground surface has a periphery formed
at an acute angle with respect to a side surface of the rugged
pattern.

In a preferred embodiment of the present invention, the
pattern elements of the rugged pattern have colors applied
thereto in such a manner that the colors are different between
each two of the pattern elements which are arranged so as to be
adjacent to each other in at least a vertical direction.

In a preferred embodiment of the present invemntion, the
pattern elements of the rugged pattern are formed so as to be

different in size or combination of size and configuration from
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-19; thereby bal ance magnetic characteristics between the perforated

pl ates. For exanple, this is carried out by arranging the perforated plates
32 so as to reduce magnetic characteristics of the perforated plate(s) on
the side of the base sheet nmenber 22 in turn and maxi m ze nmagnetic
characteristics of the uppernost

-t~
each other, resulting in the rugged pattern being formed into a
stepwise configuration. _

_ Thus, in the fugged shaped sheet of the present
invention constructed as described above, the rugged pattermn is
constituted by the plural pattern elements which are formed so as
to be different in at least one of size, configuration and
properties from each other, resulting in being constructed into a
multi—layer'structdre. Such construction permits the rugged
pattern to be provided thereon with a strip-like color design
when differeﬁt colors are applied'to the pattern elements,
respectively, to thereby improve aesthetic properties of the
rugged shaﬁed sheet. Also, when the pattern elements of the
rugged pattern are formed so as to be different in size or
combination of size and configuration from each other, resulting
in the rugged pattern being formed into a stepwise configuration,
the rugged pattern may be formed into a more complicated
configuration sufficient to further improve the aesthetic
properties.

In accordance with another aspect of the present
invention, a process for manufacturing a rugged shaped sheet is
provided. The process comprises the steps of arranging a base
sheet member on a base, a:ranging,:on the base sheet member,
perforated plates formed with perforations of a predetermined
shape in a pattern~like manner, pouring an elastomer liquid
material into the perforations of each of the perforated plates,
subjecting the elastomer liquid material to.a squeegee treatment;
and curing the elastomer liquid material. In the process, at
least two such perforated ﬁlates including a base-side perforated
plate and a ground-side perfora;ed plate each formed with said
perforations are provided; the base-side perforated plate is
first arranged on the base sheet member; the elastomer liquid is
poured in a predétermined amount into the perforation of the
base-side perforated plate, subject to the squeegee treatment and
then semicured, resulting in forming a base layer; the ground-
side perforated plate is arranged on the base layer thus formed;

the elastomer liquid material is poured in a predetermined amount
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perforated plate 32. Now, the latter case that magnetic force is
provi ded on the side of the perforated plates 32 will be described. In this
i nstance, as the base 38 may be used a plate-like or block-Iike nagnetic
menber which is made of, for exanple, a netal material such as iron or the
| i ke. The perforated plates 32 each may be constructed as shown in Fig. 8A
or 8B. Fig. 8A shows the perforated plate 32 which is nmade of a pernanent
magnet. For this purpose, a plastic magnet may be conveniently used because
of being readily shaped and suitable fes-mass-production. The plastic

magnet 'ﬁf@%@fp&fﬂf@é{rﬁs%fath@eﬁ éﬁ&léi‘@e OﬁeEP@H’@éﬂ FlaleG ,r €SI N
o

mat eri al and magneti c power nmaterial such ferrite or the |i ke added to
t he resﬁl‘lm"errl%ﬂ ths eﬁ‘%ﬁe&lgleﬁ treateent rapd ‘é‘é’??‘ﬁ £ YR8ESS ¢ magnet nade
by ol di $igf fidiitirgo Oferminl adel @18t ohenl 184dia saveriaimwolal trempyedt i C

Char act o1 2b (i (EokE: S0 Bel 8o b CRLELE) D R EMNA o S TNE' P
in the feromed %p1¢ﬁ$]¥ﬂqungrforated layers are removed from the cured
elastomer liquid material in turn subsequent to formation of the
ground layer, to thereby obtain a combination of the base sheet
member and a rugged pattern of a predetermined configuration
- adhesively formed on the base sheet member; and the combination
is fully cured to form the rugged shaped sheet.
In a preferred embodiment of the present invention, the
.perforated plates further includes at least one intermediate
perforated plate likewise formed with perforations, wherein the
.intermediate perforated plate is arranged on the base layer after
formation of the base layer; the elastomer liquid material is
poured into the perforations of the intermediate perforated
plate, subject to a squeegee treatment and semicured, resulting
in forming an intermediate layer; the elastomer liquid material
is also poured into, if present, at leést one additional
intermediate perforated plate, subject to the squeegee treatment
and then semicured, to thereby form at least one intermediate
layer; and the ground-side perforated plate is arranged on the
-intermediate laver thus formed, to thereby form the ground layer.
In accordance with this aspect of the present invention,
a process for manufacturing a rugged shaped sheet is provided.
The process comprises the steps of arranging, on a base,
perforated plates formed with perforations of a predetermined
shape in a pattern-like manner; pouring an elastomer liquid
material into the perforations of each of the perforated plates,
followed by a squeegee treatment; arranging a base sheet member
on the perforated plates and holding the former on the latter
while downwardly pressing, leading to curing of the elastomer
liquid material. In the process, the perforated plates include
at least a base-side perforated plate and a ground-side
perforated plate; the ground-side perforated plate is first put
on the air- permeable sheet and charged with the elastomer liquid
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It woul d. be considered that use of such a resin material for the perforated
pl ate 32 causes the resin material and elastoner liquid material to be
adhered together due to affinity therebetween. Therefore, any neans of
ensuring satisfactory renoval of the perforated plate 32 fromthe pattern
el ement 30 may be required. The neans includes a decrease in thickness of
the perforated plate 32, use of a parting agent and the |ike.

Fig. 8B shows the perforated plate 32 which is provided at a portion

t hereof free of the perforations 34 with-a magnetic attracting means 46.
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arrangeneqteege¢ hereatment and then semicured, leading to formation of a
ground layer; and a base layer is laminated on the ground layer.

In a preferred embodiment of the present invention,
arrangement of the ground-side perforated plate on the base is
carried out by arranging the air-permeable sheet on the base,
arranging the ground-side perforated plate on the air-permeable
sheet after, if necessary, application of a parting agent to the
base, -and then arranging the ground—side perforated plate on the
base. .

In a preferred embodiment of the present invention,
lamination of the base layer on the ground layer is carried out
by arranging the base-side perforated plate on the ground layer
at the time when the ground layer is formed and arranging the
base sheet member on the base layer at the time when the
elastomer liqﬁid material is semicured to form the base layer.

In a preferred embodiment of the present invention,
lamination of the base layer on the ground layer further, includes
arrangement of an intermediate product formed by laminating an
additional base layer on an additional base sheet member in a
different'sﬁep on the ground layer at the time when the ground
layer is formed.

In a preferred embodiment of the present invention, the
perforated plates further include at least one intermediate
perforated plate likewise formed with perforationms, wherein the
intermediate perforated plate is arraﬁged on the ground layer
after formation of the ground layer; the elastomer liquid
material is poured into the perforations of the intermediate
perforated plate, subjegt to a squeegee treatment and semicured,
resulting in forming an intermediate layer; and the base-side
perforated plate is arranged on the intermediate layer thus
formed, to thereby form the ground layer.

In a preferred embodiment of the present invéntion, the
perforations of each of the perforated plates are formed by
etching.
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-20; magnetic attracting nmeans 46 interrupts horizontal magnetic
characteristics of the permanent magnet 46a which affect the perforated
plate 32, so that the characteristics nay be used for tightly joining the
perforated plate to the perforated plate vertically adjacent thereto.
Thus, the construction shown in Fig. 8B enhances the magnetic
characteristics of the attracting neans 46. The permanent nagnet nmay

conprise a plastic magnet, a sintered nagnet nade of alnico alloy or
ferrite, or the like. o =-7-

Thus, in the process of the present invention, the
rugged pattern is successively formed from the base side or

ground side, so that the properties, size and/or configuration of
the pattern elements may be varied.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and many of the attendant
advantages of the present invention will be readily appreciated
as the same becomes better understood by reference to the
followiﬁg detailed description when considered in connection with .
the accompanying drawings in which like reference. numerals
desigﬂate like or corresponding parts throughout; wherein:

Fig. 1 is an exploded perspective view showing an
example of sports shoes to which an embodimenf of a rugged shaped
sheet according to the present invention is applied;

Fig. 2A is a fragmentary vertical sectional view showing
an intermediate step in an embodiment of a method for
manufacturing a rugged shaped sheet according to the present
invention;

Fig. 2B is a fragmentary vertical sectional view showing
an intermediate step in another embodiment of a method for
manufacturing a rugged shaped sheet according to the present
invention; _

Figs. 3A to 3C each are a fragmentary vertical sectional
view showing an example of a rugged shaped sheet manufactﬁred
according to the method shown in Fig. 2A;

Figs. 4A to 4C each are a fragmentary vertical sectional
view showing an example of a rugged shaped sheet manufactured
according to the method shown in Fig. 2B;

Fig. 5A is a perspective view showing perforated plates
used for manufacturing a rugged shaped sheet of a two-layer
structure according to one embodiment of the present invention;

Fig. 5B (i) is a schematic fragmentary vertical
sectional view showing a perforated plate comprising a
combination of plural thin plate elements;

Fig. 5B (ii) is a schematic fragmentary vertical
g
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Al ternatjvely, adhesion between the perforated plates 32 may be carried out
by spraying water between the perforated plates and then freezing it to
join the perforated plates together. Al so, a procedure of applying droplets
of water or tenporary liquid adhesive between the perforated plates or any
mechani cal adhesi on neans may be enployed for this purpose. Mreover, the
Il lustrated enbodi nent may be so constructed that the base sheet nenber 22
is interposedly arranged between the base-side perforated plate 32a and the
base 38 constituted by a permanent nmagrét, to thereby be magnetically held

t her ebet E@@pioﬁyfpfﬁ@%w&t&m gﬁngggéggopiqeaycmgpggi g%tﬂn at

| east ‘a surface o e perforated pla . Preparation o gge aped
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structure according to another embodiment of the present
invention;

Figs. 7A and 7B are perspectivg views showing a rugged
pattern in which a difference in area between pattern elements is
reduced and a rugged pattern in which the difference is
increased, respectively;

Figs. 8A and 8B each are a fragmentary enlarged
perspective view showing a perforated plate having an attracting
means provided the;eon; _

Figs. 9A (i) and 9A (ii) each are a perspective view
showing one example of formation of a base-side pattern element
in a process'of the present invention in which a base sheet
member is previously arranged prior to formation of a_rugged
pattern;

Fig. 9B is a perspective view showing a squeegee
treatment carried out with respect to the base-side pattern
element shown in each of Figs. 9A (1) and 9A (ii):;

Figs. 10A is a perspective view showing one example of
formation ¢f a ground-side pattern element in a process of thé
present invention in which a base sheet member is previously
arranged prior to formation of a rugged pattern;

Fig. l0B is a perspective view showing a squeegee
treatment carried out with respect to the ground-side pattern
element shown in Fig. 10A;

Figs. 11A (i) and 11lA (ii) each are a perspective view
showing another example of formation of a ground-side pattern
element in a process of the present invention in which a base
sheet member is arranged after formation of a rugged pattern;

Fig. 11B is a perspective view showing a squeegee
treatment carried out with respect to the ground-side pattern
element shown in each of Figs. 11A (i) and 11A (ii);

Fig. 12A is a perspective view showing another example




1. . Prerarrangenent of Base Sheet Menber (1) Setting of
‘Base-side Perforated Plate (Fig. 2A and Figs. 9A (i) and

(1i)) First, setting.of the base-side perforated plate 32a will
be described with reference to Figs. 2A and 9A. The base sheet nenber 22 is
put on the base 38 and then the base-side perforated plate 32a for formng
the base-side pattern elenent 30a is arranged on the base sheet nenber 22
and tightly joined to the base sheet nenber 22.

~9-

of formation of a base-side pattern element in a process of the
present invention in which a base sheet member is arranged after
formation of a rugged pattern;

) Fig. 12B is a persbective view showing a squeegee
treatment carried out with respect to the base-side pattern
element showﬁ in Fig. 124;

Figs. 13A and 13B are perspective views showing joining
of a rugged pattern to a base sheet member and removal of the
rugged pattern from perforated plates, respectively;

Figs. 14A (i) and 14A (ii) are perspective views showing
formation of a base layer and formation of a ground layer which
are carried out separately, respectively; and

Fig. 14B is a berspective view showing joining between

the base layer and the ground layer shown in Figs. 14A (i) and
14A (ii).

DETAILED DESCRIPTION 'OF THE PREFERRED EMBODIMENTS

Now, the present invention will be described hereinafter
with reference to the accompanying drawings.

The following description on a rugged shaped sheet and a
method for manufacturing the same according to the present
invention will be made by way of an example of a sole of sports
shoes., Also, the description will be made in connection with a
rugged shaped sheet, perforated plates used in manufacturing of
the rugged shaped sheet, manufacturing of the perforated plates
and manufacturing of the rugged shaped sheet in order.
Construction of Rugged Shaped Sheet

Referring first to Fig. 1, an example of sports shoes to
which an embodiment of a rugged shaped sheet according to the
‘pPresent invention may be applied is illustrated. A rugged shaped
sheet of the illustrated embodiment which is generally designated
at reference numeral 20 generally includes a base sheet member 22
and a rugged pattern 24 of a predetermined shape arranged in a
pattern~like manner on the the base sheet member 22 while being
kept adhered to the base sheet member 22. The base sheet

material 22 is cut into a shape in conformity to a sole of sports
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-21- ‘ (2) Pouring of Elastomer Liquid Materi al Then, the
el astonmer liquid material P for formng the rugged pattern 24 is poured
into the perforations 34 of the perforated plate 32a as shown in Fig. 9A
(i). Waen a pol yurethane el astoner is used as the elastomer |liquid materi al
P, two.liquids constituting the material P are m xed together in a vessel
to carry out deaeration prior to the pouring as shown in Fig. 9A (i). Also,
the two liquids may be mxed in a cylinfﬁr by neans of a static m xer
widely used in an industrial scale and"fnjected into the perforations
through ahresz28. aAlt ehratugged, pzﬁteﬂnmﬁiiﬁs FEiogmedAifitp) 2 phede¢verminpd ds

for the haglousr .kl gyl §-RigL! )t PG A ped ViRHaRdn Lpgy per Forati ons

34 of the perforated plate 32t rou nozzl es bei ng m xed
properties. he rugged pattern 24 thus formed is " then intimately

joined or adhered to the base sheet member 22, resulting in the
rugged shaped sheet 20.

The base sheet material 22 may be made of any suitable
material conventionally used for a base material of an outer sole
of sports shoes, such as, for example, a synthetic resin
material, a rubber material, a nonwoven fabric material or the
like. When a nonwoven fabric material is used for the base sheet
material 22, a thermoplastic fiber material or a thermosetting
fiber material may be conveniently directed to this purpose. Foe
example, the nonwo#en_fabric material may include an artificial
leather like a back skin which is sold under "ECSAINE"
(Registered Trademark) from Toray Kabushiki Kaisha, Japan. The
artificial leather may be commercially available in various kinds
of colors, therefore, the shoe sole 26 may be provided with a
design of any deSired color contrast while applying a black color
or a color similar thereto to the rugged pattern 24.

In addition, any other suitable material such as a
conventional nonwoven fabric sheet material having satisfactory
peeling or tearing strength, tensile strength and resistance to
wear, a film sheet material of an increased thickness, or the
like may be conveniently used for this purpose; Further, the
material may have adhesive properties or be coated with a resin
film. The conventional nonwoven fabric material which is
conveniently used may include a nonwoven fabric material having
elastic long fibers such as urethane or the like bonded thereto
by autohesion. In this instance, application of a nonwoven
fabric sheet having a thickness as large as about lcm permits the
sole 26 to be prdvided with satisfactory cushioning properties.
Use of such a film sheet as described above for the base sheet
member 22 causes expression of material contrast between the
rugged pattern 24 and the base sheet material 22 as a design to
be repdered difficult as compared with the above-described

artificial leather or nonwoven fabric material. However, it
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t oget her, The polyurethane el astoner may conprise-a mxture of a
prepolyner and polyi socyanate and is cured by heating. A polyurethane

el astonmer which is suitable for spraying through a nozzle includes a

non-sol vent fast-curing uréthane resin material commercially available from
Ni ppon CGosei kagaku Kogyo Kabushi ki Kai sha, Japan. The resin material is
preferably kept heated prior to the spraying. This results in the materi al
being cured in a gel tinme as short as 20 seconds. Al so, the el astoner
liquid material P may be added thereto-alsolvent for adjusting viscosity of

]E het hmat eréia%nifilte%dta@d&aaseeée& h@oiéi(ecoﬂh&awm/dﬁvﬂd‘iﬁ%t@ ast omer may
ur er 1 nc
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el ast one terial’ P fromflow ng out_of th rforated
For this corresponding to the rugged patge 22 on G%J“%ase s eetphgk e§2

22. This permits colors of the pattern design printed on the
base sheet material 10 to be visually observed by forming the
rugged pattern of a transparent or semitransparent material,
resulting in the shoe sole being provided with aesthetic
properties different from the above.

Also, various kinds of color contrast may be selected _
between the base sheet material 22 and the pattern design pfinted
on the base sheet material. For example, black is employed for
the bhase shéet member 22, whereas a bright color such as yellow,
an orange color or the like is employed for ink printed on the
base sheet member 22. Alternatively, employment of colors which-
are different in chroma, brightness, hue or any combination
thereof for the base sheet member 22 and the ink for the pattern
design printed on the base sheet member 22 may permit the color
of the ink to be prominent relative to the color of the base
sheet member 22 in color contrast'betwéen both. For examﬁle, red
and blue may be employed for the base 'sheet member 22 and the ink
for this purpoée, respectively. -

Now, the rugged pattern 24 will be more detailedly
described hereinafter. _

The rugged pattern 24 constitutes one of features of the
present invention. The rugged patterh 24 is constructed into a
multi-layer structure by laminatedly combining a plurality of
pattern elements 30 formed so as to be different in at least one
of a size, a configuration and properties thereof. When it is
required to distinguish sucﬂ plural pattern elements 30 from each
other for the sake of description of the present invention, a
pattern element directly tightly joined to the base sheet member
22 and an uppermost pattern element will be indicated to be a

base-side pattern element 30a and a ground-side pattern element
30b, respectively.
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purpose,.it is preferable to incorporate a thickening agent in the
material. Such a thickening agent includes, for exanple, a thickening agent
manuf act ured by Ni ppon Aerosil Kabushi ki Kai sha and sol d under "AERCSIL"
(registered trademark). The agent conprises silica (Sierr]) of a high
purity (99.8% and in the form

~-12-

The number of layers of the rugged pattern'za formed by
the pattern elements 30 is at least two. When the number of
layers is selected to be two, the rugged pattern 24 is
constituted by the base-side pattern element 30a and ground-side
pattern element 30b described above. Also, when the rugged
pattern 24 comprises three such pattern elements 30, the elements
30 are the above-described base-side pattern element 30a and
ground-side pattern element 30b, as well as one intermediate
pattern element 30c interposedly located between the pattern
elements 30a and 30b as shown in Fig. 7 which will be described
hereinafter. Further, when the number of layers of the rugged
pattern 24 is four ‘or more, two or more such intermediate pattern
elements 30c are arranged between the base-side pattern element
30a and the ground-side pattern element 30b.

' Now, supposing that the number of layers of the rugged
pattern 24 is two, the rugged pattern 24 will be described
hereinafter with reference to Figs. 2A to 4C. Figs. 3A to 3C
each show a rugged pattern 24 manufactured according to a first
procedure in Fig. 2A wherein a base sheet member 22 is previously
arranged and then perfbrated'plates 32 are laminated on the base
sheet member 22 in turn. The first procedure causes a squeegee-
treated surface to appear on the side of a surface of the rugged
pattern 24 which is contacted with the ground (hereinafter
referred to as "ground surface"). The ground surface is
designated at reference character 24a. Therefore, the ground
surface 24a is formed into a gentle concave shape, so that an
outer periphery of the ground surface 24a upwardly somewhat '
projects at an acute angle along a side surface of the pattern as
shown in Figs. 3A to 3C. Such configuration of the rugged
pattern 24 permits it to exhibit increased ground catching
properties and non-slip properties. Figs. 4A to 4C each show a
rugged pattern.24 manufactured-according to a second procedure
shown in Fig. 2B wherein perforated plates 32 are laminated on
each other in turn and then a base sheet member 22 is set. The
second procedure causes a squeegee-~treated surface to appear at a

joint area between pattern elements or at a joint area between
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-22-, of ultrafine particles of 7 to 50[err]m Also, it has a large surface
area and hi gh di spersion properties and is harnless. Addition of the

t hi ckening agent in a snmall amount permits rheol ogical characteristics to
be exhibited to a degree sufficient to be required for processing of a
liquid material such as a polyester resin material, an epoxy resin materi al
or the like. It is a matter of course that another filler material nay be
added to the elastoner liquid material P. "A photo-setting resin
material may be used as the elastoner F+i3uid material P.as well. Now, the

phot o- Setttﬂengu %?dn pW'tlttarHeaﬁi@SEﬂé Bepk dYs it Hendye rUl2tar, aV"l“ﬂLa@Efé?U I 99
resin materi al I's_adapted to be cured for _a shart er|o gf time by
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reach a bottom of orations se-side pattern el enment
be prevented from being contacted with the air, resulting in

unnecessary luster which deteriorates texture of the sole 26
being effectively eliminated.

The rugged patterns 24 of Figs. 3A to 3C prepared in the
manner shown in Fig 2A each are constructed by pattern elements
30 different in at least one of size, configuration and/or -
properties from each other, respectively. Also, the pattern
elements 30 constituting each of the rugged patterns 24 of Figs.
4A to 4C manufactured as shown in Figs. 2B are formed so as to be
likewise different in size, configuration and/or properties from
each other, respectively. More.particularly, in each of the
rugged patterns 24 shown in Figs. 3A and 4A, the pattern elements
30a and 30b are applied thereto colors different from each other
while being formed into the same size and configuration. More
specifically, a color of the base-side pattern element 30a is
rendered somewhat deep as compared with tnat of the ground-side
pattern element 30b.

- Arrangement of colors of_the pattern elements 30 is not
limited to the above-described manner, so long as colors of the
pattern elements 30 vertically laminated on each other are
rendered different from each other. Therefore, when three or
more such pattern elements 30 are provided, two kinds of colors
different in hue, brightness and/or chroma may bc alternately
arranged to provide the pattern elements with a stripe-like
design. Further, it is possible to render the pattern elements
colorless or colored and transparent. Altermatively, a
fluorescent color may be mixed with or substituted for the above—
described colors of the pattern elements 30.

The properties of the pattern elements 30 which may be
rendered different bétween the pattern elements 30 may include
hardness, elasticity, a shock absorbing capability, luster,
satinizing and the like.
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30a.and a color of a pattern printed on the base sheet nmenber 22 may be
observed through the other pattern elenents 30c and 30b. Al so, the rugged
pattern 24 is used for the shoe sole 26 in the illustrated enbodi nent;
therefore, it is preferable that the ultraviolet-setting resin materi al
used permts the rugged pattern 24 to exhibit satisfactory physical
properties required for the shoe sole 26, such as, for exanple, elasticity,
tensile strength, tearing strength, resjstance to wear and the like. An
increase in tearing strength may be cartied out by adding a filler such as
short fibers or thee|pkietenn temgntsadlokenstiouting eash nofather iralgged an

amount WahePe £RES24004 £ CBLSE. O %rnldoraﬁt E‘QQp@EtQUEl{;‘gmﬁ)ﬁuf;@tJree% s shown
(3) Squee e _Trea pr edet erm ned anount of el astoner
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as shown | rul 't aneousl v,
elements 30 is varied is not limited to the above so long as the

perforated plates 32 can be removed from the pattern elements 30.
The pattern elements 30 constituting each of the rugged
patterns 24 of Figs. 3C and 4C respectively manufactured as shown
in Figs. 2A and 2B are formed so as to be different in
configuration as well as size from each other. More
particularly, in the pattern elements 30 shown in each of Figs.
3C and 4C, the base-side pattern element 30a is formed into an
elliptic shape in plane and tﬁe ground-side pattern element 30b
is formed into a circular shape in plane and laminatedly arranged
on the base-side patfern element-30a. A cbmbination of size and
configuration of the pattern eleménts 30 is not limited to the
above. For example, such properties of the pattern elements 40
as shown in Figs. 3A and 4A may be incorporated in the pattern
elements shown in Figs. 3C and 4C, so that the rugged pattern 24
may be widely varied in varieus ways. Materials for the rugged
pattern 24 will be detailedly described hereinafter.
Construction and Preparation of Perforated Plates

Now, construction and preparation of the perforated
plates 32 used for. manufacturlng the rugged shaped sheet 20 of
the present'invention constructed as described above will be
described hereinafter. )

The perforated plates 32 used in the present invention
each are formed into a somewhat small thickness. This is for the’
reason that a plurality of the perforated plates 32 are
laminatedly used for manufacturing the rugged shaped sheet;
therefore, it is required to reduce a thickness of the perforated
plates in view of a relationship between.a height of the rugged
pattern 24 and the number of perforated plates 32 and a variation
in attraction force between the perforated plates 32 depending on

the size and/or configuration of the rugged patterns 24 and a
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portion of the liquid material P existing right under an upper
-23- surface of the perforations is renoved while being dragged by a distal
end of the squeegee 48, in view of surface tension of the liquid material,

a contact angle between the liquid material P and the perforations 34 of
the perforated plate 32 or the distal

-15-

procedure for forming the rugged pattern 24. For example,
supposing that two such perforated plates 32 are used to form the
rugged pattern 24 of a two-layer structure comprising the base-
side paftern element 30a and ground-side pattern element 30b,
such a thickness of each of the perforated plates 25 as shown in
Table 1 may be employed. 1In Table 1, the designation "Pre-
arrangement of Base Sheet Member"” indicates that the base sheef
member 22 is previously arranged and then the perforated plates
32 are laminated on the base sheet member 22 in order. Likevwise,
the designation "Post-arrangement of Base Sheet Member" indicates
that the perforated plates 32 are laminated on each other and
then the base sheet member 22 is arranged. The designations are
used in the same meanings throughout the specification.
Therefore, the pre-arrangement of the base sheet member 22
corresponds to the.procedure shown in Figs. 2A and the post-
arrangement of the base sheet member 22 corresponds to the
procedure shown in Fig. 2B. . _ )

Also, in Table 1, the designation "Upper Plate"
indicates the perforated plate which is positioned on an upper
side in each of the procedures shown in Figs. 2A and 2B and the
designation "Lower Plate" indicates the perforated plate
positioned on the lower side. Therefore, in the pre-arrangement
of the base sheet member shown in Fig. 24, “UpperIPlate"
constitutes a ground-side perforated plate 32b for forming the
ground-side pattern elemeht 30b and "Lower Plate" constitutes-a
base-side perforated plate 32a for forming the base-side pattern
element 30a; whereas, in the post-arrangement of the base sheet
member showﬁ in Fig. 2B, “"Upper Plate" constitutes the base-side

perforated plate and "Lower Plate" constitutes the ground-side
perforated plate.

Table 1
Perforated Pre—-arrangement of Post-arrangement of
Plate Base Sheeﬁ Member Base Sheet Member
Upper Plate 2.0mm l1.6mm
Lower Plate 1.3mm 1.4mm

Thus, the base-side and ground-side perforated plate 32a
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end of the squeegee 48, wetting of the squeegee 48, or the |ike.

(4) Setting of Ground-side Perforated Plate, Pouring of
El astomer Liquid Material into Perforated . Plate, Squeegee
Treatnent (Figs. 10A and 10B) At the tinme when the el astoner

liquid material P thus charged in the perforations 34 of the perforated
plate 32 (32a) is semcured to a degree sufficient to permt the perforated
plate to be sonewhat released or renoved fromthe liquid material P and
prevent peeling or separation between thé-pattern el ements 30 to be joi ned

t ngt he; ,anfdh@qur aggdp&bger@@r f orig e@bz]pﬂc?taece?ulﬂplta&etﬁ rznged Qﬂotzheibflﬁﬁg side
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concave Yexforations 34 is defined so as to be common to all the
perforated plates 32. However, a size of the perforations of
each perforated plate and a configurétion thereof are determined
depending on the corresponding pattern element 30 to be formed.
In the illustrated embodiment, a plurélity of perforated plates
32 are arranged while being kept tightly contacted with each
other, so that it is advantageous to increase a contact area
between the perforated plates 32 as large as possible.
Therefore, in the illustrated embodiment, such a rugged pattern
24 as shown in Fig. 7A which is constructed so as to reduce a
difference in area between pattern elements 30 is desirable as
compared with a rugged pattern 24 as shown in Fig. 7B which is
constructed so as to cause a difference in area between pattern
elements 30 to be rendered relatively large.

Also, a plurality of the perforated plates 32 are used
in the illustrated embodiment, therefore,. it is convenient to
provide each of the perforated plates with at least one guide
hole 36. Also, it is preferable to employ any means for
enhancing adhesion or tightness between the perforated plates 32.

Now, formation of adhesion between the perforated plates
by means of magnetic force will be described hereinafter. Such
formation of adhesion between the perforated plates 32.using
magnetic force is carried out by providing one of a base 38 or
the perforated plates 32 with magnetic force. First, the former
case that magnetic force is provided on the side of the base 38
will be described. This is particularly convenient for
practicing of the illustrated embodiment.

' The base 38 may comprise, for example, an electro-
magnetic chuck which is conventionally widely used as a workpiece
holding means in a surface grinding machine. The perforated
plates 32 to be magnetically_ sucked by the base 38 each may

REPLACEMENT Sk




Forpation of such a concave shape is acconplished w thout any specific
squeegee and/or squeegeei ng procedure. For exanple, this may be readily
attained by politely carrying out a conventional squeegee treatnent using
the elastoner liquid material P and squeegee 48 descri bed above. Also, a
degree of depression formed on the upper surface of the elastoner liquid
mat eri al P depends on factors such as surface tension of the liquid
material, a contact angle between the liquid material P and the
perforations 34 of the perforated plafé7§2 or the distal end of the
squeegeec dhifpr Vet td noeloft itied ysghdegaéeon8pbate hef | $keh 3 gthegknesgn as

squeegee] i eml - fo i _ o fant
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surface gdmiwfts a function similar to the electromagnetic chuck.

As techniques for forming the perforated plate 32 with
the perforations 34 may be used, for example, etching. In this
instance, as shown in Fig. 5B (i), a plurality of thin plate
elements 40 which are blank materials for each of the perforated
plates 32 are subject to etching, to thereby be formed with
perforations 34 in such a manner that a configuration of the
perforations and a pattern thereof are common to the plate
elements 40 for each perforated plate 32. The plate elements 40
thus formed with the common perforations 34 are laminated on each
other as shown in Fig. 5B (i) to provide each perforated plate
32. '

More particularly, when the perforate plate 32 of, for
example, l.6mm in thickness is to be formed, two thin plate
elements 40 each having a thickness of 0.8mm are provided. Then,
each of the plate elements 40 is covered on each of upper and
lower surfaces thereof with a protection film 42 formed with
guide holes 44 and then both surfaces of the.plate element 40 are
subject to an etching treatment, to thereby be formed with the
perforations 34. Then, adhesive such as epoxy adhesive or the
like which is capable of forming a rigid adhesive layer is
applied between the plate elements 40 to laminatedly join the
plate elements 40 to each other, to thereby provide the
perforated plate 32. .

Such priparation of the perforated plate 32 from a
plurality of the thin plate elements 40 permits a draft of the
perforatediplate formed to be substantially decreased as compared
with a single thick plate element of which one surface is subject
to etching as shown in Fig. 5B (ii). An experiment made by the
inventors-indicated that subjecting of both sides or surfaces of
the plate element 40 to etching reduces the draft by half as
compared with subjecting of only one surface of the plate element
40 to etching. Also, the draft is reduced with a decrease in
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-24- the rugged pattern 24. (5) Renoval of Perforated Pl ate
When the elastoner liquid naterial P poured into the perforations 34 of the
perforated plates 32 is sem cured as described above, renoval of the
perforated plates is carried out fromthe ground-side perforated plate 32b
to the base-side perforated plate 32a in order. Then, the elastomer |iquid
material P is conpletely cured, resulting in the rugged shaped
-18-
thickness of the plate element 40. Such reduction of the draft
facilitates introduction of the elastomer liquid material P into
the perforations 34 of the perforatgd plate 32 and removal of the
perforated plates 32 from the pattern elements 30 thus formed.
Also, subjecting of both surfaces of the plate element
40 to etching permits a period of time required for the etching
to be reduced as compared with subjecting of only one surface of
the plate element 40 to etching. In addition, use of the thin
plate elements 40 eliminatés a necessity of increasing accuracy
with which the guide holes 44 are formed at the protection film
42. Thus,.a period of time and a cost required for preparing the
- protection film 42 are significantly reduced.
Further, the above-described etching treatment reduées'
residual stress in the plate element as compared with a
mechanical ;u;ting treatment, to thereby minimize deformation of
the plate elements 40 and therefore the rugged pattern 24 due to
residual stress. This results in adhesion between the plate .
elements and/or between the perforated plates and the base 38
being improved, to thereby prevent leakage of the elastomer
liquid material P.
Moreover, adhesion between the thin plate elements 40 by
means of the adhesive for providing the perforated plate 32
permits rigidity of the perforated plate 52 thus formed to be
increased as compared with the case that the perforated plate is
formed of a single thick plate. Alternatively, formation of the
perforations 34 may be carried out according to a procedure of
using a master mold which is disclosed in Japanese Patent
Application Laid-Open Publication No. 307574/1992, Japanese
Patent Application Laid-Open Publication No. 343146/1992 and the
like by the assignee, a procedure of employing a photo-setting
resin film and a sandblasting method. Also, ; method of treating
a metal or plastic sheet by wire cutting, laser, punching,
pressing or the like may be applied for this purpose.
Further, the illustrated embodiment may be constructed
in such a manner that the perforated plates 32 laminated on each

other are rendered different in magnetic characteristics, to
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sheet 20;as'shomn in Fig. 1 being formed wherein the rugged pattern 24 of a

multi-layer structure is arranged on the base sheet nenber 22. 2.
Post - arrangement of Base Sheet Menber (1) Setting of Air-perneab
Sheet (Fig. 2B) First, setting or arrangenent of an air-perneable

sheet 50 on the base 38 will be described with reference to Fig. 2A. The
breat habl e or air-perneable sheet 50 is nerely required to function to
exhibit air perneability sufficient to permt air which entered the
perforations 34 of the perforated platd9%2 to be outwardly discharged from

the perfppgtli@PSparanddGiffitdc therattepesieabl Bethieat e Pt Rated

constructed so as_to permt air to pass through tissue of the sheet 50.
AIternatP%éF??‘itF?ﬁuﬁﬁﬂygif’cﬁﬂ§Fr&5tEarfﬁﬁg gPFaP§ A G i eng i n
recessespenfarstiéd agkatds t3ke ssheast tbhOreducavimagestin ¢ lnar 20 tesniss tdfc st o€

sheet S0tpe perforaddlf PIdraR¥) AP kR BERE 3P FRY BEed OUWEL Genbez0ll! NUOUS
alr-pernﬁaﬁlg mafeta suéh as a nonwoven fabric material, a i
in turn and maximize magnetic characteristics of the uppermost
perforated plate 32.

Now, the latter case that magnetic force is provided on
the side of the perforated plates 32 will be described. 'In this
instance, as the base 38 may be used a plate—like'or.block-like
magnetic member which is made 6f, for eiample, a metal material
such as iron or the like. The perforated plates 32 each may be
constructed as shown in Figz' 8A or 8B. Fig. 8A shows fhe
perforated plate 32 which is made of a_permanent magnet. For
this purpose, a plastic magnet may be conveniently used because
of being readily shaped and suitable fof mass-production. The
plastic magnet is made of a mixture of a thermosetting or
thermoplastic resin material and a magnetic power material such
as ferrite or the like added to the resin material. Preferably,
it is a rare earth type plastic magnet made by molding a mixture
of a plastic material and a samarium-cobalt magnetic power
material which is capable of effectively preventing its magnetic
characteristics from being extensively_deteriorated even when it
is shaped in the form of a thiﬁ plate.

It would be considered that use of such a resin material
for the perforated plate 32 causes the resin material and
elastomer liquid material to be adhered together due to affinity
therebetween. Therefore, any means of ensuring satisfactory
removal of the perforated plate 32 from the pattern element 30
may be required. The means includes a decrease in thickness of
the perforated plate 32, use of a parting agent and the like.

Fig. 8B shows the perforated plate 32 which is provided
at a portion thereof free of the perforations 34 with a mégnetic
attracting means 46. The magnetic attracting means 46 comprises
a permanent magnet 46a and a non-magnetic ring 46b made of a non-
magnetic material such as brass or the like and arranged so as to

surround the permanent magnet 46a. Such arrangement of the
~ L — -. - . -. -- - ~_~§4‘_:.-;-,‘.I-,'3' !
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sponge material, a frosted fil msuch as a polyethylene filmforned thereon
Wi th unevenness for elimnating luster or the like, as well as a film
subject to fine enbossing or the like. Use of the continuous air-perneable
mat eri al such as a nonwoven fabric material, a sponge material or the like
for the air- perneable sheet 50 permts air entering the perforations 34 of
the perforated plate 32 to be outwardly di scharged through the

ai r-pernmeabl e sheet 50 and/or enter the cavities within the tissue of the
ai r-perneabl e sheet 50; whereas use of tHe frosted filmor the fil m subject

to fine egbosst 19 {0frideid18an046 interrupts horizontal magnetic

characteristics of the permanent magnet 46a which affect the
perforated plate 32, so that the characteristics may be used for
tightly joining the perforated plate to the perforated plate
vertically adjacent thereto.

Thus, the construction shown in Fig. 8B enhances the

' magnetic characteristics of the attracting means 46. The -

permanent magnet may comprise a plastic magnet, a sintered magnet
made of alnico alloy or ferrite, or the like.

. Altefnatively, adhesion between the perforated .plates 32
may be carried out by spraying water between the perforated
ﬂlates and then freezing it to join the perforated plates
together. Also, a procedure of applying droplets of water or
temporary liquid adhesive between the pefforated plates or any
mechanical adhesion means may be employed for this purpose.
Moreover, the illustrated embodiment may be so constructed that
the base sheet member 22 is interposedly arranged between the
base-side perforated plate 32a and the base 38 constituted by a
permanent magnet, to thereby be magnetically held therebetween.

Such construction requires to carry magnetic metal on at least a
surface of the perforated plate 32.

Preparation of Rugged Shaped Sheet

Now, preparation of the rugged shaped sheet of the
present invention will be described in connection with both the
pre-arrangement of the base sheet member and the post-arrangement
of the baselsheet member with reference to Figs. 9A (i) to 10B
and Pigs. 11A (i) to 13B.

1. Pré—arrangement of Base Sheet Member

(1) Setting of Base-side Perforated Plate (Fig. 2A

and Figs. 9A (i) and (ii)) '

First, setting of the base-~side perforated plate 32a
will be described with reference to Figé. 2A and 9A. The base
sheet member 22 is put on the base 38 and then the base-side
perforated plate 32a for forming the base-side pattern element

30a is arranged on the base sheet member 22 and tightly joined to
the base sheet member 22.
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-25- permts the air-to enter in the recesses formed on the surface of the
ai r-perneabl e sheet 50, to thereby pronote outward di scharge of the air.

Al so, when the air-perneable sheet 50 is tightly contacted with the
perforated plate 32, a parting agent is used to facilitate rel easing of the
air-permeabl e sheet 50 fromthe elastoner liquid material P and the
perforated plate 32. Alternatively, the air-perneable sheet 50 may be nade
of a material which exhibits release characteristics, to thereby elimnate
use of the parting agent. Al te}hmati vel y, t he perforated plate 32

may be arranged d{zpctPoudihg hE A3 tIRew Llﬂqutdl Mheeposi ng the

ai r- perneabl e shegt 50 ther bet ween g nsta C
that a parting agg%ﬁ Is e%ioﬁgwfraﬁﬁﬁu '3 the agefg orm
rugged pattern 24 is poured into the perforations 34 of the

perforated plate 32a as shown in Fig. 9A (i). When a
polyurethane elastomer is used as the elastomer liquid material
P, two liquids constituting the material P are mixed together in
a vessel to carry out deaeration prior to the pouring as shown in
Fig. 9A (i). Also, the two liquids may be mixed in a cylinder by
means of a static mixer widely used in an industrial scale and
injected into the perforations through a nozzle. Alternatively,
as shown in Fig. 9A (ii), the two liquids for the elastomer
liquid material P may be sprayed toward the perforations 34 of

the perforated plate 32 through nozzles while being mixed
together.

nveq} I ent

The polyurethane elastomer may comprise a mixture of a
‘prepolymer and polyisocyanate and is cured by heating. A
polyurethane elastomer which is suitable for spraying through a
nozzle includes a non-solvent fast-curing urethane resin material
commercially available from Nippon Gosei kagaku Kogyo Kabushiki
Kaisha, Japan. The resin‘materiéi is preferably kept heated
prior to the spraying. This results in the material being cured
in a gel time as short as 20 seconds. Also, the elastomer liquid
material P may be added thereto a solvent for adjusting viscosity
of the material, its hardness or the like. The polyurethane
elastomer may further include a mixture of a prepolymer
commercially available under a tradename "Nipporan" from Nippon
Polyurethane Kogyo Kabushiki kaisha, Japan and polyisocyagate
commercially available under a tradename "Pandex" from Dai-Nippon
Ink Kabushiki Kaisha.

It may be requirea to prevent the elastomer liquid
material P from flowing out of the perforated plate 32. For this
purpose, it is preferable to incorporate a thickening agent in
the material. Such a thickening agent includes, for example, a
thickening agent manufactured by Nippon Aerosil Kabushiki Kaisha
and sold under "AEROSIL" (registered trademark). The agent
comprises silica (SiOZ) of a high purity (99.8%2) and in the form
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facilitafe release of the base 38 fromthe elastoner liquid material P

(2) Setting of Ground-side Perforated Plate, Pouring of

El astonmer Liquid Material, Sgueegee Treat ment (Figs. 1A (i)
to 11B) Then, the ground-side perforated plate 32b is arranged or
set on an upper surface of the air-perneable sheet 50 or an upper surface
of the base 38 to which the parting agent is applied. Thereafter, the

el astonmer liquid material P is poured into the perforations 34 of the
ground-si de perforated plate 32b as in-22- Pre-arrangenent of Base Sheet

Menber ™ desgitPeei ADONLSr ¢ YOELs BP9 WY Slohane gh3slOFer hhs WSEdr s the
el astoner |iquid naterlg. t | i qui ds constltutlggﬂthe el astoner liquid

. P,
mat eri al SBTEAEen%eY #Rd i ddsneg PrORETheLSarPAgipr PRF™IRSE he
pouring asdshden ofi £heg. thidkdning Agemt tie at wamallligamdenoapeteits m xed in
a cylind i{afg ) 1 del I n.ag | rial scale
and injegﬁggxfg?gg?hgﬂég??%§%%§%ﬂ%¥ﬁﬁ}g%b%#ﬁiﬁgggfe? Aftg? g?%vel , as
shown inspﬁéicigp@(pp) ei redvixed for processing of a liquid,mater;al

such as a poly;ster-resin material, an epoxy resin material or
the like. It is a matter of course that another filler material
may be added to the elastomer liquid material P.

A photo-setting resin material may be used as the
elastomer liquid material P as well. Now, the photo-setting
resin will be described by way of an ultraviolet-setting resin
material which is adapted to be cured for a short period of time
by irradiation of ultraviolet rays.

An ultraviolet-setting resin material used for the
pfesent invention is desirably transparent or semitransparent
both before and after curing so that ultraviolet rays may reach a
bottom of the pe;forations 34 or the base~side pattern element
30a and a color of a pattern priﬁted on the base sheet member 22
may be observed through tﬁe other ﬁattern elements 30c and 30b.
Also, the rugged pattern 24 is used for the shoe sole 26 in the
illustrated embodiment; therefore, it is preferable that the
ultraviolet-setting resin material used permits the rugged _
pattern 24 to exhibit satisfactory physical properties required
for the shoe sole 26, suﬁh as, for example, elasticity, tensile
strength, tearing strength, resistance to wear and the like. An
increase in tearing strength may be carried out by adding a
filler such as short fibers or the like to the ultragvioclet-
setting resin material in an amount which does not cause
deterioration of curing of the resin.

' (3) Squeegee Treatment

After a predetermined amount of elastomer liquid
material P is poured into the perforations 34 of the perforated
plate 32 (32a) as described above, a squeegee 48 is used to
remove a portion of the elastomer liquid material P overflowing ‘
the perforations 34 as shown in Fig. 9B. Simultaneously, another
portion of the liquid material P existing right under an upper
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liquids for the elastoner liquid material P nmay be sprayed toward the
perforations 34 through nozzles while being m xed together. Af ter
a predeterm ned anmount of elastoner liquid material P is poured into the

perforations 32 of the perforated plate 32b as descri bed above, a squeegee
48 is used to renove a - 26-

-23-
surface of the perforations is removed while being dragged by a
distal end of the squeegee 48, in view of surface tension of the
liquid material, a contact angle between the liquid material P
and the perforations 34 of the perforated plate 32 or the distal
end of the squeegee 48, wetting of the squeegee 48, or the like.

(4) Setting of Ground-side Perforated Plate, Pouring

of Elastomer Liquid Material into Perforated
Plate, Squeegee Treatment (Figs. 10A and 10B)

_ At the time when the elastomer liquid material P thus
charged in the perforations 34 of the perforated plate 32 (32a)
is semicured to a degree sufficient to permit the perforated
plate to be somewhat released or removed from the liquid material
P and prevent peeling or separation between the pattern elements
30 to be joined together, the grouhd-side perforated plate 32b is
arranged on the base-side perforatgd plate 32a. Then, pouring of
the elastomer 1iqui§ material P and the squeegee treatment
described above are carried out with respect to the perforated
plate 32b and thereafter the elastomer liquid material is cured
to a'degrée sufficient to prevent such separation as described
above between the pattern elements 30.

The squeegee treatment permits an upper surface of the
elastomer liquid material P to be formed into a concave shape.
Formation of such a concave shape is accomplished without any
specific squeegee and/or squeegeeing procedure. For example,
this may be readily attained by politely carrying out a
conventional squeegee treatment using the elastomer liquid
material P and squeegee 48 deséribed above. Also, a degree of
depression formed on the upper surface of the elastomer liquid
material P depends on factors such as surface tension of the
liquid material, a contact angle between the liquid material P
and the perforations 34 of the perforated plate 32 or the distal
end of the squeegee 48, wetting of the squeegee 48 or the like,
rather than squeegeeing techniques employed. Therefore, )
determination of such factors affects the depression. A surface
of the pattern element which has been subject to the squeegee

treatment constitutes the above-described ground surface 24a of
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portion of the elastonmer liquid material P overflow ng the perforations 34

as shown in Fig. 11B. - (3) Setting of Ground-side Perforated Pl ate,
Pouri ng of Elastomer Liquid Material into Perforated
Pl ate, Squeegee Treatnent -(Figs. 12A and 12B) Then, at the tine

when the elastoner liquid material P thus charged in the perforations 34 of
the perforated plate 32 (32a) is semcured as in "1. Pre-arrangenent of

Base Sheet Menber" described above, the, ground-side perforated plate 32b is
arranged or set on the base-side perforated plate 32a. Subsequently, poring
of the ethstonsged irpittomatidr-i al P and a squeegee treatnent are carried out

in a manner |ike ¢9e auiral of Perfobdke®ectlang of Base Sheet Menber,
Pressi ng/ Curi ng, fora{Leg Pl ate. (Figs. ,13A and

13B) © o AftERen h@%msﬁé’ﬁggg\iglﬂﬁgéggggﬁéi menP OBt 4 f%e“ S &ner
liquid npéeforatfoms Scaf ithe perfasatdedcplbbesabdvis semidrydl gveet nmenber
22 1s Se&ﬁ@i‘fﬂe%’p?@gv ,ur{)%aqf otfh%hlaa?:%'rfgg:ggeaeﬁiﬁ)f@éefis N 26 ¥ But T heEN,
awmght ISIEU onte_ase .
from the ground-side perforated plate 32b to the base-side
perforated plate 32a in order. Then, the elastomer liquid
material P is completely cured, resulting in the rugged shaped
sheet 20 as shown in Fig. 1 being formed wherein the rugged
pattern 24 of a multi-layer structure is arranged on the base
sheet member 22.
2. Post-arrangement of Base Sheet Member
(1) Setting of Air-permeable Sheet (Fig. 2B)
First, setting or arrangement of an air-permeable sheet
50 on the base 38 will be described with reference to Fig. 2A.
The breathable or aip—permeable sheet 50 is merely required to
function to exhibit air permeability sufficient to permit air
which entered the perforations 34 of the perforated plate 32 to
be outwardly discharged from the perforations 34. Therefore, the
air-permeable sheet 50 may be constructed so as to permit air to
pass through a tissue of the sheet 50.  Alternatively, it may be
so constructed that air is kept remaining in recesses on a
surface of the sheet 50 or cavities in the tissue of the sheet
50. _
The air-permeable sheet 50 may'be formed of a continuous
air-permeable material such as a nonwoven fabric matefial, a
sponge material, a frosted film such as a polyéthylene film
formed thereon with unevenness for eliminating luster or the
like, as well as a film subject to fine embossing or the like.
Use of the continuous air-permeable material such as a nonwoﬁen
fabric material, a sponge material or the like for the air-
permeable sheet 50 permits air entering the perforations 34 of
the perforated plate 32 to be outwardly discharged through the
air-permeable sheet 50 and/or enter the cavities within the
" tissue of the air-permeable sheet 50; whereas use of the frosted

film or the film subject to fine embossing fqr the sheet 50
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sheet nepber 22 to press the nenber 22, to thereby adhere the base sheet
menber 22 to the base-side perforated plate 32a and cure the el astoner
liquid material P in the perforations 34 of the perforated plate to a
degree sufficient to permt renoval of the perforated plate. Then, the

wei ght Wis upwardly renoved and the base sheet nmenber 22 is drawn up to
fully cure the elastoner liquid nmaterial P as shown in Fig. 13B, resulting
in such a rugged shaped sheet 20 as shqy@_in Fig. 1 being prepared. Such a
procedure mnimzes or prevents deterioration of contrast between the

gr ound- sirRrmgctts drhe @liandiet ed0arahn the peoestesithrged tay thel snwfirc80bE due

to squeezgredys Qfpdri A% shiede BOY t €5 Ne Ré LOBPp Aot ol N ARPUE ad @b ped
pressi ng of the base sﬂset ngnber may . be carrlgf o%% ushgp,a pneﬁz uni't in
pl ace of TheR&itgh- whis9 »t #EeBp§her RABTRETPRARI G Bt Y Hfs & 18RV nenber
22 agai ntortthe radqygeitipattee perfdrated plate 332 Seppatteliy agent 1§ abed
Fornnl!(”E6ﬁf§¥§?iéé%@”féﬂglsinﬁoof the aifiﬁﬁquéﬁﬁ@”sheet 50 ffB%?the

foll owi ng procedure may be enp Xed as _an
elastomer liquid material P and the perforated plate 32.

Alternatively, the air-permeable sheet 50 may be made of a
material which exhibits release characteristics, to thereby
eliminate use of the parting.agent.

Alternativeiy, the perforated plate 32 may be arranged
directly on the base 38 without interposing the air-permeable
sheet 50 therebetﬁeen. In this instancée, it is convenient that a
parting agent is previously applied to the base 38 in order to
facilitate release of the base 38 from the elastomer liquid
materi;l P.

(2) Setting of Ground-side Perforated Plate, Pouring of

Elastomer Liquid Material, Squeegee Treatment
(Figs. 11A (i) to 11B)

Then, the ground-side perforated plate 32b is arranged
or set on an upper surface of the air-permeable sheet 50 or an
upper surface of the base 38 to which the parting agent is
applied. Thereafter, the elastomer liquid material P is poured
into the perforations 34 of the ground-side perforated plate 32b
as in "1. Pre-arrangement of Base Sheet Member" described above.
ﬁhen a polyurethane elastomer is used as the elastomer liquid
material P, two liquids constituting the elastomer liquid
material P are mixed in a vessel to carry out defoaming prior to
the pouring as shown in Fig. 11A (i). Also, the two liquids may
be " mixed in a cylinder by means of a static mixer widely used
in an industrial scale and injected into the perforations through
a nozzle. Alternatively, as shown in Fig. 11A (ii), the two
liquids for the elastomer liquid material P may be sprayed toward
the perforations 34 through nozzles while being mixed together.

After a-predetermined amount of elastomer liquid
ﬁaterial P is poured into the perfofations 32 of the perforated
plate 32b as described above, a squeegee 48 is_used to remove a
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-27- internedi ate procedure between "1. Pre-arrangenent of Base Sheet
Menmber" and "2. Post-arrangenent of Base Sheet nenber"” described above.
(1) Formation of Base Layer

-26-
portion of the elastomer liquid material P overflowing the
perforations 34 as shown in Fig. 11B.
(3) Setting of Ground-side Perforated Plate, Poﬁring
of Elastomer Liquid Material into Perforated
Plate, Squeegee Treatment (Figs. 12A and 12B)
Then, at the time when the elastomer liquid material P
thus charged in the perforations 34 of the perforated plate 32
(32a) is semicured as in "1. Pre-arrangement of Base Sheet
Member" described above, the ground-side perforated plate 32b is
arranged or set on the base-side perforated plate 32a.
Subsequently, poring of the elastomer liquid material P and a
squeegee treatment are carried out in a manner like the above.
(4) Setting of Base Sheet Member, Pressing/Curing,
Removai of Perforated Plate (Figs. 13A and 13B)
After the pouring and squeegee treatment of the _
elastomer liquid material P are carried out as described above,
the base sheet member 22 is set on ah upper surface of the base-
side perforated plate 32a. Then, a weight.W is put on the base
sheet member 22 to press the member 22, to thereby adhere the
base sheet member 22 to the base-side perforated plate 32a and
cure the elastomer liquid material P in the perforations 34 of
the perforated plate to a degree sufficient to permit removal of
the perforated plate. Then, the weight W is upwardly removed and
the base sheet member 22 is drawn up to fully cure the elastomer
liquid material P as shown in Fig. 13B, resulting in such a
rugged shaped sheet 20 as shown in Fig. 1 being prepared. Such a
procedure minimizes or prevents deterioration of contrast between
the ground-side pattern element 30a and the ground-side pattern
element 30b due to squeeze-out of the base-side pattern eleﬁent
30a. The above-described pressing of the base sheet member may
be carried out using a press unit in place of the weight W, to
thereby promote pressing of the base sheet member 22 against the
rugged pattern 24,
3. Separate Practicing of Formation of Base Layer and
Ground Layer

The following procedure may be employed as an
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As shown, in Figs. 14A (i) to 14B, two bases 38 are prepared. On one of the
bases 20 is set the base sheet nenber 22 as in "1. Pre-arrangenent of Base
Sheet Menber" descri bed above, and then the base-side perforated plate 32a
is set on the base sheet nenber 22. Subsequently, the el astoner |iquid
material P is poured into the perforations 34 of the base-side perforated
pl ate 32a and then a portion of the liquid naterial P overflow ng the
perforations 34 is renoved by neans of _§,Squeegee 48, to thereby forma

base | ayer as shown in Fig. 14A (i). (2) Formation of Gound |ayer
On the otin¢erbadéags bsoseduthebeﬁweqna”dsawks-sheemssgeas bP Base Sheet

Post - arrﬁgﬁ%@%ﬂt afh Basepshess ARIGLe: :d%%cwag%ds@e@\eememgershe@ewﬁi ed
ground-side perforated plate 32b 1I's arranged on the air- permeable sheet

50. Alté@bP®¥€irvely, when the perforated plate 32 is directly
arranged on the b#3¢ 3Bormabbomh ofSiBypd lMayairr - perneabl e sheet 50, a

parting agent is igp hggn ]rgl ﬁf Qasgag%n )Tr]:eon 1,,'tBhe tg,roo%Pgégi dg B 1géforat ed
plate 32b is arrange thie bas e€reafter, the elastonmer Trquid
nater|a|ppemgr§§uregn one of the bases 20 is set the base sheet member 22
as in "l1. Pre-arrangement of Base Sheet Member" described above,
and then the base-side pefforated plate 32a is set on the base
sheet member 22. Subsequently, the elastomer liquid material P
is poured into the perforatipns 34 of the base-side perforated
plate 32a and then a portion of the 1iquid material P overflowing
the perforations 34 is removed by means of a squeegee 48, to -
thereby form a base layer as shown in Fig. 14A (i).
(2) Formation of Ground layer
On the other base 38 is set the air-permeable sheet'SO
as "2. Post-arrangement of Base Sheet member" described above and
then the ground-side perforated blate 32b is arranged on the air-
permeable sheet 50. Alternatively, when the perforated plate
32 is directly arranged on the base 38 without using the air-
permeable sheet 50, a parting agent is applied to the base 38.
Then, the ground-side perforated plate 32b is arranged on the
base 38. Thereafter, the elastome; liquid material P is poured
into the perforations 34 of the ground—side perforated plate 32b
and then a portion of the liquid material P overflowing the
perforations 34 is removed by means of a squeegee 48, to thereby
form a ground layer as shown in Fig. 14A (ii).
{3) Joining between Base layer and ground Layer
Subsequently, at the time when the elastomer liquid
material P for each of the base layer and ground layer is
semicured, the ground layer is arranged on the base layer and a
pressure is downwardly applied to a combination of the base layer
and ground layer to cure the elastomer liquid material P to a
degree sufficient to permit removal of the perforated plates.
Then, the ground-side perforated plate 32b and base-side
perforated plate 32a are removed in turn, to thereby fully cure

the elastomer, resulting in such a rugged shaped sheet 20 as
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into the perforations 34 of the ground-side perforated plate 32b and then a
portion of the liquid material P overflowing the perforations 34 is renoved
by neans of a squeegee 48, to thereby forma ground |l ayer as shown in Fig.
14A (ii). (3) Joining between Base | ayer and ground Layer
Subsequently, at the tinme when the elastonmer liquid material P for each of
the base | ayer and ground | ayer is sem cured, the ground |ayer is arranged
on the base |ayer and a pressure is downwardly applied to a conbi nation of
the base | ayer and ground | ayer to cure28he elastoner liquid material P to
a degr ee ghidhinl GinHtigl.0 2pELRLhg F SPOYRAedf the perforated plates.

Then, the ground-gide perforated plate 32b d base-side perforated plate

32a are renoved i&hfuﬁ Fefﬂe?ﬁ%Y%b@r?iﬁég < ??céﬁhfdeﬁ OSBRI E& uFRe ng i n

such a r Ugpged lslyzpednshgepbu® bayer to be concurrently formed, to thereby
contribute to aﬁ increase in productivity.

Formation of an intermediate layer by means of the
intermediate perforated plate 32c may be carried out by arranging
the intermediate between the base-side perforated plate 32a and
the ground-side perforated plate 32b and the elastomer liquid
material P is poured into the perforations 34 of the intermediate
perforated plate 32c, followed by a squeegee treatment, to
thereby form the intermediate layer.

Application of the rugged shapes sheet 20 of the present
invention is not limited to ‘a sole of sports shoes. For example,
it may be effectively applied to stripes for design or
reinforcement provided on an upper part of sports shoes; a grip
for a bicycle, a tennis racket and a badminton racket; a saddle
for a bicycle; a non-slip member for a snow board . and a
surfboard; a glove for athletics or sports such as baseball,
soccer and bicycle racing} a grip for various kinds of tools; a
grip for a camera and a video camera; and the like.

As can be seen from the foregoing, the rugged shaped
sheet of the present invention is so constructed that the rugged
pattérn is constituted by the pluralxpattern elements which are
formed so as to be different in at least one of size,
configuration and properties from each other, resulting in being
constructed into a multi-layer structure. Such construction
permits the rugged pattern to be provided thereon with a strip-
or stripe-like color design when different colors are applied to
the pattern elements, respectively, to thereby improve aesthetic
properties of the rugged shaped sheet. Also, when the pattern
eléments of the rugged pattern are formed so as to be different’
in size or combination of size and configuration from each other,
resulting in the rugged pattern being formed into a stepwise
cohfiguration, the rugged pattern may be formed into a more

complicated configuration sufficient to further improve the
aesthetic properties.
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-28- shown in Fig. 20 being prepared. The internedi ate procedure
descri bed above permts the base layer and ground layer to be concurrently
fornmed, to thereby contribute to an increase in productivity.
Formation of an internedi ate |ayer by neans of the internedi ate perforated
plate 32c may be carried out by arranging the internedi ate between the
base-si de perforated plate 32a and the ground-side perforated pl ate 32b and
the elastoner liquid

~-29-

Also, in the process of the present inventibn. the
rugged pattern is successively formed from the base side or
ground side, so that the properties, size and/or configuration of
the pattern elements may be varied as required, resulting in the
rugged shaped sheet of a complicated configuration required to
provide non-slip properties being manufactured with ease and at a
reduced cost. .

While a preferred embodiment of the invention has been
describgd with a certain degree of particularity with reference

~ to the drawings. obvious modifications and variations are
possible in light of the above teachings. It is therefore to be
understood that within the scope of the appended claims, the

invention may be practiced otherwise than as specifically
described.




material, Pis poured into the perfofations 34 of the internedi ate

perfora&igrgL?£§/32c~'%ﬂfT6med by a squeegee treatnent, to thereby formthe

i nterme ‘“ Application of the rugged shapes sheet 20 of
ot

t he prese “ ﬁ limted to a sole of sports shoes. For
exanpl e, ‘\

wwectlvely applied to stripes for design or

r ei nf or cemént prOV|ded on an upper part of sports shoes; a grip for a
bicycle, a tennis racket and a badm nton racket; a saddle for a bi cycle; a
non-slip nmenber for a snow board and a ﬁyrfboard a glove for athletics or
sports such as basebal |, soccer and bicycle racing; a grip for various

ki nds of Whasl &s ﬁlgimsdfbﬁ a camera and a video camera; and the |ike.

As can be seen fromthe foreg0|ng, t he rugged shaped sheet of the present

invention is so constructed that e ttern js constituted by the
plural pattern el rent's® ﬂﬁ?%% %h ‘ﬁr % 32 3 tEBESH ¥t erent in at | east
one of size, confirgbaati sheandngxpert2ds famdm each other, resulting in

bei ng construct ed I%ggadnyguell@y@mstw%t Hr%d BT 1GRAS UGL! BBhered

to said base sheet member;

said rugged pattern comprising a combination of a
plurality of pattern elements (30) which are formed so as to be
different in at least one of size, configuration and properties
from each other. )

2. A rugged shaped sheet (20) as defined in Claim 1,
characterized in thét_said rugged shaped sheet (20) constitutes
an outer sole which forms a lowermost layer of a shoe sole.

3. A rugged shaped sheet (20) as defined in Claim 1 or
2, characterlzed in that said rugged pattern (24) has a ground
surface generally formed into a concave shape;

said ground surface having a periphery formed at an
acute angle with respect to a side surface of said rugged
pattern.

4. A rugged shaped sheet (20) as defined in any one of
Claims 1 to 3, characterized in that said pattern elements (30)
of said rugged pattern (24) have colors applied thereto in such a
manner that said colors are different between each two of said
pattern elements which are arranged so as to be adjacent to each
other in af least a vertical direction.

5S. A rugged shaped sheet (20) as defined in any one of
Claims 1 to 4, characterized in that said pattern elements (30)
of said rugged pattern (24) are formed so as to be different in
size or combination of size and configuration from each other,
resulting in said rugged pattern being formed into a stepwise
configuration.

6. A process for manufacturing a rugged shaped sheet
(20) comprising the steps of:

arranging a base sheet member (22) on a base (38);

arranging, on the base sheet member, perforated plates

(32) formed with perforations (34) of a predetermined shape in a
N —
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permts the rugged pattern to be provided thereon with a strip- or
stripe-like _color design when different colors are applied to the pattern
el enent s, rm i nprove aesthetic properties of the

rugged shapei ﬂﬂ'ﬁﬂ'”m,ﬂm' n the pattern el enments of the rugged pattern
are formed s I n size or conbination of size and
configuration from &ach ot her , resultl ng in the rugged pattern being forned

into a stepwi se configuration, the rugged pattern may be formed into a nore
conplicated configuration sufficient t@ifurther inprove the aesthetic

prOpert|§§ttern—like manner;

pouring an elastomer liquid material (P) into the
perforations of each of the perforated plates;

subjecting the elastomer liquid material to a squeegee
treatment; and

curing the elastomer liquid material,

characterized in that:

at least two such perforated plates (32) includiﬂg a
base-side perforated plate (32a) and a'ground—side pe;foratéd
plate (32b) each formed with said perforations (34) are provided;

the base-side perforated plate (32a) is first arranged
on the base sheet member (22);

the elastomer liquid (P) is poured in a predetermined
amount into the perforation of the base-side perforated plate,
subjected to the squeegee treatment and then semicured, resulting
in forming a base layer;

the groundFside perforated plate (32b) is arranged on
the base layer -thus formed;

the elastomer liquid material (P) is poured in a
predetermined amount into the perforations (34) of the ground-
side perforated plate (32b), subjected to the squeegee treatment
and cured to 4 degree sufficient to permit the elastomer liquid
material to be removed from the ground-side perforated plate,
resulting in forming a ground layer;

the perforated plates (32) are removed from the cured
elastomer liquid material (P) in turn subsequent to formation of
the ground layer, to thereby obtain a combination of the base
sheet member (22) and a rugged pattern (24) of a predetermined
configuration adhesively formed on the base sheet member; and

the combination is fully cured to form the rugged shaped
sheet (20). _

7. A process as defined in Claim 6, characterized in
that said perforated plates (32) further includes at least one
intermediate perforated plate (32c) likewise formed with

perforations (34);

the intermediate perforated plate is arranged on the
REPLACEMENT SHEET}
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-29-, . Al'so, in the process of the present invention, the rugged
pattern is successively formed fromthe base side or ground side, so that

the properties, size-andfor—configuration of the pattern elenents my be
varied as req ““ wu“ln t he rugged shaped sheet of a conplicated
conflguratlon ““ w t de non-slip properties being manufactured
W th ease and reduced cdst. Wil e a preferred enbodi nent of

the invention has been described with a certain degree of particularity
with reference to the draw ngs, obvious32edifications and variations are

possi bl e Jn % Quyeéﬁaéégi %%ngtisﬂcgtngﬁal$£sé51£9§£ef0re to be understood

t hat MAthI he “scope o ended
the elastomer iquid material (P) is poured into the

perforations of the intermediate perforated plate, subjected to a
squeegee treatment and semicured, resulting in forming an
intermediate layer;

the elastomer liquid material (P) is poured into, if
present, at least one additional intermediate perforated plate
(32¢c), subjected tothe squeegee treatment and then semicured, to
thereby form at least one intermediate layer; and

the ground-side perforated plate (32b) is put on the
intermediate layer thus formed, to'thereby form the ground layer.

8. A process for manufacturing a rugged shaped sheet.
comprising the steps of:

arranging, on a base (38), perforated plates (32) formed
with perforations (34) of a predetermined shape in a pattern like
manner ; -

pouring an elastomer iiquid material (P) into the
perforations of each of the perforated plates, followed by a
squeegee treatment;

arranging a base sheet member (22) on the perforated
plates and hoiding the former on the latter while downwardiy
pressing, leading to curing of the elastomer liquid material;

characterized in that:

the perforated plates (32) include at least a base-side
perforated plate (32a) and a ground-side perforated plate (32b):

the ground-side perforated plate is first arranged on an
air-permeable sheet (50) and charged with the elastomer liquid
material in a predetermined amount; _

the elastomer liquid material (P) poured in the ground-
side perforated plate is subjected to the squeegee treatment and
then semicured, leading to formation of a ground layer; and

a base layer is laminated on the ground 1ayer.

9. A process as defined in Claim 8, characterized in
that arrangement of the ground-side perforated plate (32b) on the
base (38) is carried out by arranging the aif-permeable sheet
(50) on the base, arranglng the ground -side perforated plate on

| REPLACEMENT Sﬁgﬁi This Sheet Has Been Repl
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I nvention may be practiced otherw se than as specifically described.
-30- CLAI Ms: 1. A rugged shaped sheet (20) conprising:

- ]
o1 :
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-33-

the air-permeable sheet after, if necessary, application of a
parting agent to the base, and then arranging the ground-side
perforated plate on the base..

10. A process as defihe& in Claim 8 or 9, characterized
in that lamination of the base layer on the ground léyer is
carried out by arranging the basé-side perforated plate (32a) on
the grouﬂd layer at the time when the ground layer is formed and
arranging the base sheet member (22) on the base layer at the

time when the elastomer liquid material (P) is semicured to form
the base layer. '

11. A process as defined in Claim 8 or 9, characterized
in that lamination of the base layer on the ground layer further
includes arrangement of an intermediate product formed by
laminating an additional base layer on an additional base sheet
member (22) in a different step on the ground layer at the time
when the ground layer is formed.

12. A process as defined in any one Claims 8 to 11,
characterized in that the perforated plates (32) further include
at least one intermediate perforated plate likewise formed with
perforations;

the intermediate perforated plate (32c) is arranged on
the ground layer after formation of the ground layer;

the elastomer liquid material (P) is poured into the
perforations of the intermediate perforated plate, subjected to a
sqQueegee treatment and semicuted, resulting in forming an
intermediate layer; and’ ' _

the base-side perforated plate (32a) is arranged on the
intermediate_layer thus formed, to thereby form the ground layer.

13. A process as defined in any one of Claims 6 to 12,
characterized in that the perforations (34) of each of the
perforated plates (32) are formed by etching.

This Sheet Has Been Reblaced.
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a base sheet nenber (22); and a rugged pattern (24) of a predeterm ned
shape arranged on said base sheet nenber; characterized in that: said
rugged pattern conprises a plurality of sets of pattern elenments (30; 30a,
30b, 30c), the pattern elenents conprised in each set being different from
each other in at |east one of size, coqi'guration and properties; and said
pattern el enents (30a, 30b, 30c) conprised in each set are |aninated. on

each other so f 8fApED LARES ESs PORNMARGFRGTURING SSAMENT S
bei ng adhered ?@GEgPagggge sngg.rnéﬁge??éEZ. A rugged shaped sheet (20) as

defined in Claim1, characterized in that said rugged shaped sheet (20)
constitutes an outer sole mbE§Eﬁéﬁﬁiﬁiiﬁﬂﬁn&ﬂﬁﬁﬂéﬁﬁﬁﬁ&er of

A rugged shaped sheet (26) capable of exhibiting

improved non-slip properties and aesthetic properties and a
process for manufacturing the same. The rugged shaped sheet
includes a base sheet member (22) and a rugged pattern (24) of a
predetermined shape adhered to the base sheet member. The rugged
pattern is formed of a plurality of pattern elements (30)
different in size, configuration and/or properties into a multi- '
layer structure. The rugged shaped sheet is mghufactured by'
pouring an elastomer liquid material (P) into each of perforated
plates (32), semicuring the elastomer and laminating the
pérforated plates on each other, resulting in forming the rugged

pattern of a predetermined shape on the base sheet member.

Figures 2A and 2B

i RiAr
K
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]
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a -shoe sole. 3. A rugged shaped sheet (20) as defined in Caim1l or 2,
characterized in that a set of pattern elements (30; 30a, 30b, 30c) has a
ground surface generally formed into a concave shape; said ground surface
bei ng encl osed by a side surface of said set and form ng an acute angle
therewith. 4. A rugged shaped sheet (20) as defined in any one of Clains 1
to 3, characterized in that said pattern elenents (30) of said rugged
pattern (24) have colors applied t herkt @i A3such a manner that said colors
are different between each two of said pattern elenents which are arranged
so as to be adjacent to each other in at |east vertical direction.

REPLACEMENT SHgiT
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5. A rugged shaped sheet (20) as defined in any one of Clains 1 to 4,
characterized in that said pattern elenments (30) of at |east one set of
pattern elenents are fornmed so as to be different in size or conbination of
size and configuration fromeach other, resulting in said rugged pattern
being fornmed into a stepwi se configuration. 6. A process of manufacturing
a rugged shaped sheet (20) conprising the steps of: pouring an el astoner
liquid material (P) into a plurali2y df {8avities fornmed in a die (32);

R PWO 2b(32)
N\ FE==N = —— — (™

> 1 2a(32)
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-31-, subjecting the elastoner liquid material to a squeegee treatnent;
and curing the elastoner liquid material, characterized in that; sai d
die (32) conprises at least two perforated plates (32a, 32b, 32c)

i ncludi ng a base-side perforated plate (32a) and a ground perforated pl ate
(32b) each formed with said cavities in the formof perforations (34) of
respective predeterm ned shapes and.in a gattern; !TZT“*Wh— .

3 /1

i
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t he .process further conprises the step of arrangi ng a base sheet nenber
(22) on a base (38); the base-side perforated plate (32a) is arranged on
t he base sheet menber (22); the elastoner liquid (P) is poured in a
predet ermi ned anount into the perforations (34)of the side-base perforated
plate (32a), subjected to the squeegee treatnent and theg=seftettr
resulting in a base |ayer being formed; .the ground-side k&g LAkdtvE
(32b) is arranged on the base layef tpus|3orned; the el gstfoner 11
material (P) is poured in a predeterm ned anount into thq g '
of the ground-side perforated plate (32b), subjected to tjh¢
]

i
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squeegee treatnent and cured to a degree sufficient to permt the el astoner
liquid maiterial to be renoved fromthe ground-side perforated plate (32b),
resulting in a ground | ayer being forned; the perforated plates (32
32a, 32b) are renpved fromthe cured elastoner liquid material (P) in turn
subsequent to formation of the ground |ayer, to.thereby obtain a

conbi nati on of the base sheet nenber (22) and a rugged pattern (24) of a
predet ermi ned configuration adheringétq/th¢3base sheet nmenber; and the
conbination is fully cured to formthe rugged shaped sheet. 7. A process
as defined in daim6, characterized in that said perforated plrates (32)
further include at |east one internediate perforated plate (32¢).Tikew se
f or med ST

-"——-——-—-—1 .?_._._.__,
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with perforations (34); the internmediate perforated plate is arranged on
the base |l ayer after formation of the base |ayer; - 32- t he
el astonmer liquid material (P) is poured into the perforations of the

intermedi ate perforated plate, subjected to a squeegee treatnent and
sem cured, resulting X

6 ~ 13
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in formng an internmediate layer; the elastoner liquid material (P) is
poured into, if present, at |east one additional internedi ate perforated
plate (32c), subjected to the squeegee treatnent and then sem cured, to
thereby format |east one internediate |ayer; and the ground-side
perforated plate (32b) is put on the internediate |ayer thus forned, to
thereby formthe ground |layer. 8. A process of manufacturing a rugged
shaped sheet conprising the steps §f: /pdBing an el astonmer liquid material
(P) into a plurality of cavities of a die (32), followed by subjecting said
material to a squeegee treatnent;




arrangi ng a base sheet nenber (22) on the die (32) and holding the forner
on a latter while dowwardly pressing, leading to curing of the el astoner
liquid material and adhesion of the elastoner naterial to the base sheet
menber ; characterized in that said die conprises at |east two ‘perforated
pl ates(32; 32a, 32b, 32c) including a base-side perforated plate (32a) and
a ground-side perforated plate (32b) each fornmed with said cavities in the
formof perforations (34) of respegtiye pBedeterni ned shapes and in a
pattern; the ground-side perforated plate (32b) is arranged on a base
(38);




the elastoner liquid (P) is poured in a predeterm ned anmount into the
perforations (34) of the ground-side perforated plate (32b); the el astoner
liquid material (P) poured in the ground- side perforated plate (32b) is
subj ected to the squeegee treatnment and then sem cured, leading to
formati on of a ground |ayer; and a base layer is |lam nated on the ground
| ayer. 9. A process as defined in CQaim8, characterized in that '
arrangenent of the ground-side pergor eq3plate (32b) on the base (38) is
carried out by arranging an air- perneable sheet (50) on the base,
arrangi ng the ground-

REPLACEMENT SHEET |
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-33-. side perforated plate on the air-perneable sheet after, if necessary,
application of a parting agent to the base, and then arranging the
ground-si de perforated plate on the base. 10. A process as defined in
Claim8 or 9, characterized in that |lamnation of the base |layer on the
ground layer is carried out by arranging the base-side perforated plate
(32a) and the ground layer at the tinme when the ground | ayer is forned and
arrangi ng the base sheet nenber (29 ,/ 13

VT SHEET
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on the base |layer at the tinme when the elastoner liquid material (P)is
semcured to formthe base layer. 11. A process defined in Caim8 or 9,
characterized in that |am nation of the base | ayer on the ground | ayer
further includes arrangenent of an internediate product forned by

| am nating an additional base | ayer on an additional base sheet nenber (22)
in a different step on the ground |ayer at the tinme when the ground is
formed. 12. A process as defined in any one Clains 8 to 11, characterized
in that the perforated plates (32)11f ut hdl3 i ncl ude at |east one

I nternmedi ate perforated plate |ikewi se forned with perforations; the

I nternmedi ate perforated plate (32c) is arranged on the ground | ayer after
formati on of the ground | ayer;

FI1G.12A

32b(32)
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the elastoner liquid material (P) is poured into the perforations of the

I nternmedi ate perforated plate, subjected to a squeegee treatnent and

sem cured, resulting in formng an internmediate |ayer; and the base-side
perforated plate (32a) is arranged on the internediate |ayer thus forned,
to thereby formthe ground layer. 13. A process as defined in any one of
Clains 6 to 12, characterized in that the perforations (34) of each of the
perforated plates (32) are formed ¥ ¢fchliBng. 14. A process as defined in
any one of clains 6 to 13 wherein at | east one perforated plate (32) is
held in position relative to the base (38) by neans of nagnetic attraction.

F1G. 13A

32a(32)
32b(32)

32a(32)
32b(32)
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15. A process as defined in claim14 wherein the base (38) conprises an
el ectromagneti c chuck, a pernmanent magnetic chuck or pernmanent nmagnet.

13 / 13
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CLAIMS:

1. A rugged shaped sheet (20) comprising:

a base sheet member (22); and a rugged pattern (24) of a
predetermined shape arranged on said base sheet member;

characterized in that:

said rugged pattern comprises a plurality of sets of
pattern elements (30; 30a, 30b, 30c), the pattern elements
comprised in each set being different from each other in
at least one of size, configuration and properties; and

said pattern elements (30a, 30b, 30c) comprised in each
e set are laminated on each other so as to form at least two
layers, each set pattern elements being adhered to said
base sheet member.

2. A rugged shaped sheet (20) as defined in Claim 1,
characterized in that said rugged shaped sheet (20)
constitutes an outer sole which forms a lowermost layer of
a shoe sole.

3. A rugged shaped sheet (20) as defined in Claim 1 or
2, characterized in that a set of pattern elements (30;
30a, 30b, 30c) has a ground surface generally formed into
a concave shape;

said ground surface being enclosed by a side surface of
said set and forming an acute angle therewith.

4. A rugged shaped sheet (20) as defined in any one of
\J, Claims 1 to 3, characterized in that said pattern elements
(30) of said rugged pattern (24) have colors applied
thereto in such a manner that said colors are different
between each two of said pattern elements which are
arranged so as to be adjacent to each other in at least
vertical direction.

5. A rugged shaped sheet (20) as defined in any one of
Claims 1 to 4, characterized in that said pattern elements
(30) of at least one set of pattern elements are formed so
as to be different in size or combination of size and
configuration from each other, resulting in said rugged
pattern being formed into a stepwise configuration.

6. A process of manufacturing a rugged shaped sheet (20)
compriging the steps of:

pouring an elastomer liquid material (P) into a plurality
of cavities formed in a die (32);

I
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subjecting the elastomer liquid material to a squeegee
treatment; and

curing the elastomer liquid material, characterized in
that;

said die (32) comprises at least two perforated plates
(32a, 32b, 32c¢) including a base-side perforated plate
(32a) and a ground perforated plate (32b) each formed with
said cavities in the form of perforations (34) of
respective predetermined shapes and in a pattern;

the process further comprises the step of arranging a
base sheet member (22) on a base (38);

the base-side perforated plate (32a) is arranged on the
base sheet member (22);

the elastomer liquid (P) is poured in a predetermined
amount into the perforations (34)of the side-base
perforated plate (32a), subjected to the squeegee
treatment and then semicured, resulting in a base layer
being formed;

the ground-side perforated plate (32b) is arranged on the
base layer thus formed;

the elastomer liquid material (P) is poured in a
predetermined amount into the perforations (34) of the
ground-side perforated plate (32b), subjected to the
squeegee treatment and cured to a degree sufficient to
permit the elastomer liquid material to be removed from
the ground-side perforated plate (32b), resulting in a
ground layer being formed;

the perforated plates (32; 32a, 32b) are removed from
the cured elastomer liquid material (P) in turn subsequent
to formation of the ground layer, to thereby obtain a
combination of the base sheet member (22) and a rugged
pattern (24) of a predetermined configuration adhering to
the base sheet member; and

the combination is fully cured to form the rugged shaped
sheet.

7. A process as defined in Claim 6, characterized in
that said perforated plates (32) further include at least
one intermediate perforated plate (32c) likewise formed
with perforations (34);

the intermediate perforated plate is arranged on the base
layer after formation of the base layer;

e vy
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the elastomer liquid material (P) is poured into the
perforations of the intermediate perforated plate,
subjected to a squeegee treatment and semicured, resulting
in forming an intermediate layer;

the elastomer liquid material (P) is poured into, if
present, at least one additional intermediate perforated
plate (32c), subjected to the squeegee treatment and then
semicured, to thereby form at least one intermediate
layer; and

the ground-side perforated plate (32b) is put on the
intermediate layer thus formed, to thereby form the ground
layer.

8. A process of manufacturing a rugged shaped sheet
comprising the steps of:

pouring an elastomer liquid material (P) into a plurality
of cavities of a die (32), followed by subjecting said
material to a squeegee treatment;

arranging a base sheet member (22) on the die (32) and
holding the former on a latter while downwardly pressing,
leading to curing of the elastomer liquid material and
adhesion of the elastomer material to the base sheet
member ;

characterizedtin that :

said die comprises at least two perforated plates(32;
32a, 32b, 32c¢) including a base-side perforated plate
(32a) and a ground-side perforated plate (32b) each formed
with said cavities in the form of perforations (34) of
respective predetermined shapes and in a pattern;

the ground-side perforated plate (32b) is arranged on a
base (38);

the elastomer liquid (P) is poured in a predetermined
amount into the perforations (34) of the ground-side
perforated plate (32b);

the elastomer liquid material (P) poured in the ground-
side perforated plate (32b) is subjected to the squeegee
treatment and then semicured, leading to formation of a
ground layer; and

a base layer is laminated on the ground layer.

9. A process as defined in Claim 8, characterized in
that arrangement of the ground-side perforated plate (32b)
on the base (38) is carried out by arranging an air-
permeable sheet (50) on the base, arranging the ground-
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side perforated plate on the air-permeable sheet after, if
necessary, application of a parting agent to the base, and

then arranging the ground-side perforated plate on the
base.

10. A process as defined in Claim 8 or 9, characterized
in that lamination of the base layer on the ground layer
is carried out by arranging the base-side perforated plate
(32a) and the ground layer at the time when the ground
layer is formed and arranging the base sheet member (22)
on the base layer at the time when the elastomer liquid
material (P)is semicured to form the base layer.

11. A process defined in Claim 8 or 9, characterized in
that lamination of the base layer on the ground layer
further includes arrangement of an intermediate product
formed by laminating an additional base layer on an
additional base sheet member (22) in a different step on
the ground layer at the time when the ground is formed.

12. A process as defined in any one Claims 8 to 11,
characterized in that the perforated plates (32) further
include at least one intermediate perforated plate
likewise formed with perforations;

the intermediate perforated plate (32c) is arranged on
the ground layer after formation of the ground layer;

the elastomer liquid material (P) is poured into the
perforations of the intermediate perforated plate,
subjected to a squeegee treatment and semicured, resulting
in forming an intermediate layer; and

the base-side perforated plate (32a) is arranged on the
intermediate layer thus formed, to thereby form the ground
layer.

13. A process as defined in any one of Claims 6 to 12,
characterized in that the perforations (34) of each of the
perforated plates (32) are formed by etching.

14. A process as defined in any one of claims 6 to 13
wherein at least one perforated plate (32) is held in
position relative to the base (38) by means of magnetic
attraction.

15. A process as defined in claim 14 wherein the base
(38) comprises an electromagnetic chuck, a permanent
magnetic chuck or permanent magnet.

REPLACEVENT SHEET|
250CT 999 |




