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Description

[0001] The invention relates to a method for making a
shoe, more particularly to a method for making a shoe in
which an insole blank of the shoe can be assembled with
an outsole and an upper of the shoe by directly thermal-
molding without preheating of the insole blank.

[0002] U.S. Patent No. 4,960,374 relates to an appa-
ratus for molding outer and inner soles and a sole welt
onto shoe uppers. A molded outer sole is formed by in-
jection molding plasticized thermoplastic material into a
first mold cavity. A molded sole welt is formed on a last
supported shoe upper by injection molding plasticized
thermoplastic material into a sole welt mold cavity. A
molded inner sole is formed by injection molding foamed
plasticized thermoplastic material into an inner sole mold
cavity. However, the injection molding technique involves
a complicated mold venting system, and is susceptible
to problems relating to the molding pressure applied to
the mold, and the molding temperature.

[0003] U.S. Patent No. 5,560,877 discloses a process
for manufacturing an ethylene vinyl acetate (EVA) sole
that involves weighing molding compounds for manufac-
turing the sole. The molded compounds are mixed, and
extruded by means of a twin screw extruder so as to form
a web of unfoamed extruded output. The web is cut into
sheets. At least one of the sheets is placed into a first
mold unit, which is heated and pressurized so as to form
a rough foamed sole. The rough foamed sole is placed
into a second mold unit, which is heated, pressurized,
and cooled so as to form an embossed sole with a pre-
determinated pattern. As two different mold units are re-
quired to make the embossed sole, and since it is nec-
essary to further adhere the embossed sole to an upper
and an outsole of a shoe, this process is complicated and
troublesome.

[0004] U.S. Patent No. 4,266,314 discloses a method
for manufacturing sports shoes. At least two overlapping
portions of plastic material are overmolded successively
on a lining formed by a slipper so as to cover the slipper
sole and upper at least to a partial extent. The method
includes the steps of: overmolding a plastic layer which
covers the entire upper of the slipper, overmolding a plas-
tic stiffening reinforcement having greater rigidity than
the previous layer and constituting a shell around the rear
counter as well as a thin intermediate sole, and adding
an outer wearing sole of molded plastic material to the
outer surface of the thin intermediate sole.

[0005] Figure 1 illustrates a conventional method for
preparing a sole with diverse colors and materials, which
includes the steps of: arranging a plurality of blocks 101,
102, 103 with predetermined shapes and colors to form
an insole blank 1, disposing the insole blank 1 and an
outsole 2 into a mold, and then thermally pressing the
mold to obtain the sole. However, it will be difficult to
place the blocks 101, 102, 103 into the mold for thermal
molding if they are preheated to a high temperature.
[0006] EP-A-1136244 discloses a method which in-
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volves inserting a heated insole blank into the mold.
[0007] Therefore, the object of the present invention
is to provide a method for making a shoe integrally, in
which an insole blank of the shoe is disposed into a mold
together with an outsole and an upper of the shoe at
ambient temperature, and is then assembled integrally
into a shoe by thermal molding.

[0008] Accordingly, the method for making a shoe in-
cludes the steps of: preparing an outsole; preparing a
foamed insole blank that has a peripheral edge and that
is to be disposed over the outsole; preparing an upper
that has a bottom which is to be disposed over the insole
blank and which has a geometric dimension smaller than
that of the peripheral edge of the insole blank, and a
peripheral bottom edge which extends upwardly from a
periphery of the bottom of the upper; preparing a mold
that defines a mold cavity, and that has an upper mold
part with a last which is formed with an upper heating
passage, a bottom mold part opposite to the upper mold
part and formed with a bottom heating passage, and two
opposite side mold parts formed with a side heating pas-
sage; applying an adhesive layer to the outsole and the
peripheral bottom edge of the upper; placing the outsole,
the insole blank and the upper in the mold cavity at am-
bient temperature such that the outsole is mounted on
the bottom mold part, such that the upper is fittingly
sleeved on the last, and such that the insole blank is
sandwiched between the adhesive layer on the outsole
and the bottom of the upper, with the peripheral edge of
theinsole blank being sandwiched between the side mold
parts and the adhesive layer on the peripheral bottom
edge of the upper; closing the mold; thermally molding
assembly of the outsole, the insole blank, and the upper
by passing a heating medium through the upper, bottom
and side heating passages; and cooling the mold by
passing a cooling medium through the upper, bottom and
side heating passages after molding.

[0009] Other features and advantages of the present
invention will become apparent in the following detailed
description of the preferred embodiments with reference
to the accompanying drawings, of which:

Figure 1 is an exploded perspective view of a con-
ventional sole component;

Figures 2 and 3 illustrate how a shoe is made by the
method according to this invention;

Figure 4 is a fragmentary schematic view illustrating
an inflatable member which can be optionally placed
between the insole blank and the bottom of the upper
in the mold;

Figures 5 and 6 illustrate how a shoe with a cover
strip is made by the method according to this inven-
tion;

Figure 7 illustrates how a sandal is made according
to the method of this invention;

Figures 8 to 11 illustrate another way of making a
sandal according to the method of this invention;
Figure 12is an exploded perspective view illustrating
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the configuration of another mold useful in the meth-
od of this invention; and

Figure 13 a schematic view illustrating the mold of
Figure 12 in a state of thermal pressing.

[0010] Referring to Figures 2 and 3, the preferred em-
bodiment of the process for making a shoe according to
this invention comprises the steps of:

(1) Preparing an outsole 22:

The outsole 22 is formed in advance.

(2) Preparing a foamed insole blank 21:

The foamed insole blank 21 is formed of ethylene
vinyl acetate (EVA) copolymer, and has a top surface
211 and a peripheral edge 212 extending upward
from a periphery of the top surface 211. The foamed
insole blank 21 is to be disposed over the outsole 22.
(3) Preparing an upper 10:

The upper 10 has a bottom 13 whichis to be disposed
over the insole blank 21 and which has a geometric
dimension smaller than that of the peripheral edge
212 of the insole blank 21, and a peripheral bottom
edge 131 which extends upwardly from a periphery
of the bottom 13 of the upper 10.

(4) Preparing a mold 100:

The mold 100 defines a mold cavity, and has an up-
per mold part 40 with a last 30 which is formed with
an upper heating passage 31, a bottom mold part 50
opposite to the upper mold part 40 and formed with
a bottom heating passage 51, and two opposite side
mold parts 60 each of which is formed with a side
heating passage 61.

(5) Applying an adhesive layer to the outsole 22 and
the peripheral bottom edge 131 of the upper 10:
The top surface 221 of the outsole 22 and the pe-
ripheral bottom edge 131 of the upper 10 are applied
with an adhesive layer. Additionally, a thermal-set-
ting adhesive film 23 is placed between the insole
blank 21 and the bottom 13 of the upper 10. The
peripheral edge 212 of the insole blank 21 is to be
adhered to the peripheral bottom edge 131 of the
upper 10.

(6) Placing the outsole 22, the adhesive film 23, the
insole blank 21, and the upper 10 in the mold cavity
at the ambient temperature:

The outsole 22, the insole blank 21 and the upper
10 are placed in the mold cavity at the ambient tem-
perature such that the outsole 22 is mounted on the
bottom mold part 50, such that the upper 10 is fittingly
sleeved on the last 30, and such that the insole blank
21 is sandwiched between the adhesive film 23 on
the outsole 22 and the bottom 13 of the upper 10,
with the peripheral edge 212 of the insole blank 21
being sandwiched between the side mold parts 60
and the adhesive layer on the peripheral bottom
edge 131 of the upper 10.

(7) Closing the mold 100.

(8) Thermally molding assembly of the outsole 22,
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the insole blank 21, and the upper 10:

Thermal molding of the assembly of the outsole 22,
the insole blank 21, and the upper 10 is carried out
by passing a heating medium through the upper, bot-
tom and side heating passages 31, 51, 61. The heat-
ing medium that passes through the bottom and side
heating passages 51, 61 is provided by a heating
device (notshown) . Heatis transmitted from the bot-
tom mold part 50 and the side mold parts 60 to the
insole blank 21 and the outsole 22 so as to adhere
theinsole blank 21 to the outsole 22. Simultaneously,
the heat created by the heating medium passing
through the upper heating passages 31 is transmit-
ted to the thermal-setting adhesive film 23 through
the bottom 13 of the upper 10 so as to melt the ther-
mal-setting adhesive film 23 and to adhere the upper
10 to the insole blank 21. Therefore, the upper 10,
theinsole blank 21 and the outsole 22 are assembled
integrally by thermal molding. Preferably, the mold-
ing time ranges from 1 to 7 minutes, and the molding
temperature ranges from 100 to 150 °C.

(9) Cooling the mold 100:

After molding, the supply of the heating medium is
terminated, and the mold 100 is subsequently cooled
by passing a cooling medium through the upper, bot-
tom and side heating passages 31, 51, 61.

(10) Opening the mold 100:

The mold 100 is opened after the cooling process.
The shoe thus produced is trimmed to obtain a final
shoe product. The upper, bottom and side heating
passages 31, 51, 61 are preheated once again by
supplying the heating medium from the heating de-
vice for the next processing.

[0011] Referring to Figure 4, an inflatable member 24
is optionally placed between the insole blank 21 and the
bottom 13 of the upper 10 in the mold 100 before molding.
The inflatable member 24 is provided with a hole 241 for
inserting a gas providing unit 70 therein. Hot gas can be
transported into the inflatable member 24 through the
gas providing unit 70 to heat the insole blank 21 indirectly
and to expand the insole blank 21 against the side mold
parts 60.

[0012] Alternatively, as shown in Figure 4, the upper
10 and the insole blank 21 can be first assembled by
thermal molding according to the method of this inven-
tion. The assembly thus formed is then adhered to the
outsole 22 so as to enhance the wearing-resistant effect.
[0013] Figures 5 and 6 illustrate how a shoe with a
cover strip is made by the method according to this in-
vention. The shoe is similar to that shown in Figures 2
and 3, except that a cover strip 14’ is attached to the
peripheral edge 131’ of the upper 10’ by stitching or ad-
hering. The cover strip 14’ can be made of a material,
such as PVC, EVA, PU, plastic or leather. Additionally,
tying threads 141’ are provided along the peripheral edge
of the cover strip 14’ for tying the upper 10’ and the insole
blank 21’ together before molding.
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[0014] Figure 7 illustrates how a sandal is made ac-
cording to the method of this invention. The sandal in-
cludes an outsole 22", an insole blank 21" disposed over
the outsole 22", and a strap unit 10" having four end por-
tions 15". Each of the end portions 15" of the strap unit
10" first passes through a corresponding one of slits 215"
formed in the insole blank 21", and is then connected to
the outsole 22" by stitching or by tying threads
151" provided at each of the end portions 15" of the strap
unit 10". The molds are subsequently closed, and the
thermal molding process as described hereinabove is
carried out to make the sandal.

[0015] Referring to Figures 8 to 11, which illustrate an-
other way of making a sandal according to the method
of this invention, the outsole 22" is provided with a pair
of linking straps 25". The insole blank 21" is formed with
four slits 215" for passage of end portions of the linking
straps 25". Four positioning sleeves 26" are disposed
such that the four positioning sleeves 26" extend through
the upper mold part 101" and respectively into the slits
215", and such that the end portions of the linking straps
25" extend through the positioning sleeves 26" and the
upper mold part 101" . The positioning sleeves 26" are
made of a material which is flexible and resistant to high
temperature. The insole blank 21" and the outsole
22" are respectively mounted into the upper mold part
101" and the bottom mold part 102". Referring to Figure
10, portions of the positioning sleeves 26" that are ex-
posed from the upper mold part 101" are bent in order to
be anchored on the upper mold part 101". The upper
mold part 101" and the bottom mold part 102" are then
closed, and thermal molding is proceeded after enclosing
the upper and bottom mold parts 101", 102" with com-
plementary upper and lower heating devices (A, B), as
shown in Figure 9. After molding, the positioning sleeves
26" can be removed, and the end portions of the linking
straps 25" can be stitched onto the end portions 151" of
the strap unit 10" to thereby form a sandal product.
[0016] Referring to Figures 12 and 13, which illustrate
the configuration of another mold useful in the method
of this invention, the last 30", the bottom mold part 50"
and two opposite side mold parts 60" of the mold are
changeably mounted on the top, bottom and side slidable
seats 70", 80", 90", which are provided with heating pas-
sages, respectively. The top, bottom and side slidable
seats 70", 80, 90" can be opened or closed, as required,
during the operation. The last 30", the bottom mold part
50" and the opposite side mold parts 60" are preheated
to a predetermined elevated temperature, and are then
mounted on the top, bottom and side slidable seats 70" ,
80", 90", respectively. The top, bottom and side slidable
seats 70", 80", 90" are combined into a structural state
shown in Figure 13 pneumatically. The mold is subse-
quently closed, and the thermal molding process as de-
scribed hereinabove is carried out to make the shoe.
[0017] In the present invention, since the insole blank
21, 21’, 21" is placed into the mold at ambient tempera-
ture, the aforesaid drawbacks as encountered in the prior
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art can be eliminated.

Claims
1.  Amethod for making a shoe, comprising the steps of:

preparing an outsole (22, 22°, 22");

preparing a foamed insole blank (21, 21°, 21")
that has a peripheral edge (212) and that is to
be disposed over said outsole (22, 22°, 22");
preparing an upper (10, 10’) that has a bottom
(13) which is to be disposed over said insole
blank (21, 21’, 21") and which has a geometric
dimension smaller than that of said peripheral
edge (212) of said insole blank (21, 21’ , 21"),
and a peripheral bottom edge (131, 131’) which
extends upwardly from a periphery of said bot-
tom (13) of said upper (10, 10’);

preparing a mold (100) that defines a mold cav-
ity, and that has an upper mold part (40, 101")
with alast (30, 30") which is formed with an upper
heating passage (31), a bottom mold part (50,
102", 50") opposite to said upper mold part (40,
101") and formed with a bottom heating passage
(51), and two opposite side mold parts (60, 60")
each of which is formed with a side heating pas-
sage (61);

applying an adhesive layer to said outsole (22,
22’, 22") and said peripheral bottom edge (131,
131’) of said upper (10, 10);

placing said outsole (22, 22’, 22"), said insole
blank (21, 21’, 21") and said upper (10, 10’) in
said mold cavity at ambient temperature such
that said outsole (22, 22’, 22") is mounted on
said bottom mold part (50, 102", 50"), such that
said upper (10, 10’) is fittingly sleeved on said
last (30, 30"), and such that said insole blank
(21, 21’, 21") is sandwiched between said ad-
hesive layer (23) on said outsole (22, 22’, 22")
and said bottom (13) of said upper (10, 10°), with
said peripheral edge (212) of said insole blank
(21, 21, 21") being sandwiched between said
side mold parts (60, 60") and said adhesive layer
on said peripheral bottom edge (131, 131°) of
said upper (10, 10’);

closing said mold (100);

thermally molding assembly of said outsole (22,
22’, 22"), said insole blank (21, 21’, 21"), and
said upper (10, 10’) by passing a heating medi-
um through said upper, bottom and side heating
passages (31, 51, 61) ; and

cooling said mold (100) by passing a cooling me-
dium through said upper, bottom and side heat-
ing passages (31, 51, 61) after molding.

2. The method of Claim 1, further characterized by
placing an inflatable member (24) between said in-
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sole blank (21) and said bottom (13) of said upper
(10) in said mold (100) before molding, and inflating
said inflatable member (24) so as to expand said
insole blank (21) against said side mold parts (60).

The method of Claim 1, further characterized by
placing a thermal-setting adhesive (23) between
said insole blank (21) and said bottom (13) of said
upper (10) in said mold (100) before molding.

Revendications

Procédé pour fabriquer une chaussure, comprenant
les étapes consistant a :

préparer une semelle d’usure (22, 22’, 22") ;
préparer une ébauche de semelle premiére en
mousse (21, 21’, 21") qui comporte un bord pé-
riphérique (212) et qui doit étre disposée sur la-
dite semelle d’usure (22, 22°, 22");

préparer une tige (10, 10’) qui a une surface in-
férieure (13) qui doit étre disposée sur ladite
ébauche de semelle premiere (21, 21°, 21") et
qui a une dimension géométrique inférieure a
celle dudit bord périphérique (212) de ladite
ébauche de semelle premiére (21, 21°, 21"), et
un bord inférieur périphérique (131, 131°) qui
s’étend vers le haut depuis une périphérie de
ladite surface inférieure (13) de ladite tige (10,
10);

préparer un moule (100) qui définit une cavité
de moule, et qui comporte une partie de moule
supérieure (40, 101") avec une forme a chaus-
sure (30, 30") qui est pourvue d’un passage de
chauffage supérieur (31), une partie de moule
inférieure (50, 102", 50") a I'opposé de ladite
partie de moule supérieure (40, 101") et pourvue
d'un passage de chauffage inférieur (51), et
deux parties de moule latérales opposées (60,
60") étant chacune pourvue d’'un passage de
chauffage latéral (61) ;

appliquer une couche adhésive surladite semel-
le d’'usure (22, 22, 22") et ledit bord inférieur
périphérique (131, 131°) de ladite tige (10, 10’) ;
placer ladite semelle d’'usure (22,22’, 22"), ladite
ébauche de semelle premiere (21, 21’, 21") et
ladite tige (10, 10’) dans ladite cavité de moule
a température ambiante de maniere que ladite
semelle d’'usure (22, 22’, 22") soit montée sur
ladite partie de moule inférieure (50, 102", 50"),
de maniére que ladite tige (10, 10’) soit enfilée
ajustée sur ladite forme a chaussure (30, 30"),
et de maniére que ladite ébauche de semelle
premiere (21, 21°, 21") soit prise en sandwich
entre ladite couche adhésive (23) sur ladite se-
melle d’'usure (22, 22’, 22") et ladite surface in-
férieure (13) de ladite tige (10, 10’), ledit bord
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périphérique (212) de ladite ébauche de semelle
premiere (21, 21, 21") étant pris en sandwich
entre lesdites parties de moule latérales (60,
60") et ladite couche adhésive sur ledit bord in-
férieur périphérique (131, 131’) de ladite tige
(10, 10" ;

fermer ledit moule (100) ;

mouler thermiquement 'ensemble constitué par
ladite semelle d’'usure (22, 22’, 22"), ladite ébau-
che de semelle premiére (21, 21°, 21"), et ladite
tige (10, 10’) en faisant passer un milieu chauf-
fant via lesdits passages de chauffage supé-
rieur, inférieur et latéraux (31, 51, 61) ; et
refroidir ledit moule (100) en faisant passer un
milieu refroidissant via lesdits passages de
chauffage supérieur, inférieur et latéraux (31,
51, 61) aprés moulage.

Procédé selon la revendication 1, caractérisé en
outre par le placement d’'un élément gonflable (24)
entre ladite ébauche de semelle premiére (21) et la-
dite surface inférieure (13) de ladite tige (10) dans
ledit moule (100) avant moulage, et le gonflage dudit
élément gonflable (24) afin de dilater ladite ébauche
de semelle premiére (21) contre lesdites parties de
moule latérales (60).

Procédé selon la revendication 1, caractérisé en
outre par le placement d’'un adhésif thermodurcis-
sable (23) entre ladite ébauche de semelle premiére
(21) et ladite surface inférieure (13) de ladite tige
(10) dans ledit moule (100) avant moulage.

Patentanspriiche

Verfahren zur Herstellung eines Schuhs, umfassend
die folgenden Schritte:

Praparieren einer Au3ensohle (22, 22’, 22");

Praparieren eines geschaumten Innensohlen-
rohlings (21, 21°, 21"), welcher einen Umfangs-
rand (212) aufweist und welcher Uber der Au-
Rensohle (22, 22’, 22") angeordnet werden soll;
Praparieren eines Obermaterials (10, 10’), wel-
ches eine Unterseite (13) aufweist, die iber dem
Innensohlenrohling (21, 21’, 21") angeordnet
werden soll und welche eine geometrische Ab-
messung aufweist, die kleiner ist als jene des
Umfangsrandes (212) des Innensohlenrohlings
(21, 21, 21"), und einen Umfangsunterseiten-
rand (131, 131’) aufweist, welcher sich von ei-
nem Umfang der Unterseite (13) des Oberma-
terials (10, 10’) ausgehend nach oben erstreckt;
Praparieren einer Form (100), welche einen
Formhohlraum definiert und welche ein oberes
Formteil (40, 101") mit einem Leisten (30, 30")
aufweist, das mit einem oberen Heizkanal (31)
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ausgebildet ist, ein unteres Formteil (50, 102",
50") aufweist, welches dem oberen Formteil (40,
101") gegeniberliegt und mit einem unteren
Heizkanal (51) ausgebildet ist, und zwei gegen-
Uberliegende Seitenformteile (60, 60") aufweist,
von welchen jedes mit einem Seitenheizkanal
(61) ausgebildet ist;

Auftragen einer adhasiven Lage auf die Aulen-
sohle (22, 22’, 22") und den Umfangsuntersei-
tenrand (131, 131’) des Obermaterials (10, 10);
Platzieren der AulRensohle (22, 22’, 22"), des
Innensohlenrohlings (21, 21’, 21") und des
Obermaterials (10, 10’) in dem Formhohlraum
bei Umgebungstemperatur, sodass die Aufen-
sohle (22,22, 22") an dem unteren Formteil (50,
102", 50") angebracht ist, sodass das Oberma-
terial (10, 10’) passend auf den Leisten (30, 30")
aufgeschoben ist und sodass der Innensohlen-
rohling (21,21’,21") sandwichartig zwischen der
adhasiven Lage (23) auf der Aullensohle (22,
22’, 22") und der Unterseite (13) des Oberma-
terials (10, 10’) angeordnet ist, wobei der Um-
fangsrand (212) des Innensohlenrohlings (21,
21’, 21") sandwichartig zwischen den Seiten-
formteilen (60, 60") und der adhasiven Lage auf
dem Umfangsunterseitenrand (131, 131’) des
Obermaterials (10, 10’) angeordnet ist;
Schlieen der Form (100);

thermisches Ausformen einer Baugruppe aus
der Aul3ensohle (22, 22’, 22") dem Innensohlen-
rohling (21, 21’, 21") und dem Obermaterial (10,
10’) durch Durchleiten eines Heizmediums
durch den oberen, den unteren und die Seiten-
heizkanale (31, 51, 61); und

Kuhlen der Form (100) durch Durchleiten eines
Kihimediums durch den oberen, den unteren
und die Seitenheizkanale (31, 51, 61) nach dem
Ausformen.

Verfahren nach Anspruch 1, ferner gekennzeichnet
durch Platzieren eines aufblasbaren Elements (24)
zwischen dem Innensohlenrohling (21) und dem Un-
terteil (13) des Obermaterials (10) in der Form (100)
vor dem Ausformen und durch Aufblasen des auf-
blasbaren Elements (24), um den Innensohlenroh-
ling (21) gegen die Seitenformteile (60) auszudeh-
nen.

Verfahren nach Anspruch 1, ferner gekennzeichnet
durch Platzieren eines thermisch aushartenden
Haftmittels (23) zwischen dem Innensohlenrohling
(21) und der Unterseite (13) des Obermaterials (10)
in der Form (100) vor dem Ausformen.
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FIG. 2



EP 1 310 352 B9 (W1B1)

30
31 10

7
61 1 O ; o
)l SN e e 2 3
o A S I AN Y A A S £~ Ay sy A )
N S v l.:‘ NS = "t‘ -,. X N J -'_y-,‘n_ R
e ) e e 3 LN TN s b e e ) T
21 "1 e Y7 > -;x LY .'... "‘.k ..’:,\ N X 4..". N » Ry YNNG g
’ o *:}_4‘::' R X '..,'{-', _‘_:_-'_.-. .,) TR A ':,:J: f %




EP 1 310 352 B9 (W1B1)

100

10

13

___¥ O e SO 24
70// A R NS S S S S~ ~

FIG. 4

10



EP 1 310 352 B9 (W1B1)

FIG. 9

11



EP 1 310 352 B9 (W1B1)

FIG. 6

12



EP 1 310 352 B9 (W1B1)

13



EP 1 310 352 B9 (W1B1)

FIG. 8

14



EP 1 310 352 B9 (W1B1)

215”

| N
21// !
¥, 4
\ ol
[ —] _,..$,-. 4‘.. oy _‘-' Y S r 'P‘_
. XA S e ST, V5 ]
A\ PR T A AT

FIG. 9

15



EP 1 310 352 B9 (W1B1)

1017

26”

FIG. 10

16



FIG. 11



FIG. 12



EP 1 310 352 B9 (W1B1)

19



	bibliography
	description
	claims
	drawings

