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A method of manufacturing outsole of sports shoes in which the throughout holes are formed, manufacturing method comprising the
steps of forming the midsole so as to be cut and bisected, joining the cut surface after this, and joining midsole by covering the entire lower
surface of midsole after this. A molding for forming of the midsole wherein the molding comprises three widely known and disclosed
stages, the molding comprises a lower stage molding (12), in which the throughout hole protrusion (15) is fixed in two columns, a middle
stage molding (11), in which the throughout holes (15) that is formed in two columns by forming two sheds (18) divided by a separating
partition (13) are inclined toward a separating partition (13) of the respective shed (18), and a higher stage molding (10), in which amolding
protrusion (14) that is inserted through sheds (18) of the middle molding (11) so as to be placed in parts, where the respective the throughout
hole protrusion (15) formed on the middle molding (12) is not formed, is formed. An outsole of a shoe, in which the throughout holes are
passing through the front edge and back edge in side direction of the midsole formed in a shooting molding. :




5 The present invention relates to coded security threads 98M@UCh

as may be WOA933IE bank notes or other security docuh&ER
particularly to a detector assenbly which is i ntended for the r eadi ng
of a thread which is presented for readi ng broadsi de, so that various

parts of the thread can 10 be read substantially si rrultaneously

BACKGROUND TGy dﬁlE éj\'o oe lt 1t§ f yade
security thre %saEvm 1 fb sﬁ o' 3 Eer secaf?t y. docuffents.
Oiginally a securltyth }ﬁﬁr Inetal lic thread, but

accordi ng to current practice . the t hread, which may typlcally

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to the outsole of sports
shoes, wherein the throughout holes passing through a
lateral surface are formed, their manufacturing method, and
" their molding, and, more particularly, to the outsole-of
sports shoes wherein the throughout holes passing through a
lateral surface are formed, their manufacturing method, and
their molding, so that, by forming the throughout holes so
as to be through a lateral surface in the side direction of
midsole as well as by reducing the weight of sports shoes,
it is intended not only to increase the cushion without
using air bags, but also to have a good effect keeping warm
since the throughout holes are separated from the ground

after wearing the sports shoes.

Discussion of Related Art
It is well-known that since in the conventional
outsole of sports shoes, the weight of becomes light and,
in order to make the comfortable cushion, an air bag is
~used in the case of manufacturing the midsole, in the case
of manufacturing it, it is necessarily required to work in
order to fix an additional air bag on the molding in which

a midsole is formed, and also since these air bags use the



conpri se
i nt er medi
codi ng of
i s usual

segnent s
| engt h of

a lamnate of long, thin strips of polyester and an

awo 9wt i c track, is magnetically coded. The 20 PCT/KB98A04%2

the strip is preferably digital, usual Iy binary, and it"
for the magnetic track to be constltuted by a succession of
each associ at ed mﬁth a2particular digital value, the

t he segnments or 'bit |lengths' being constant, typically

about 2 2fne #Mat iS5 AERLEScEHrEBUASt S alifke3EfalOfokRi 8t Eh@dstQE%
di sclosed in British Patent GB-B-2098768 and European

EP- B- 04076058t &ihebrmggsetiisC itfyeaadsd Wiith Nk Chati$6d the maféaééoafmay be

used are disclosed in EP-B- 0310707 and _ EP- A-0428779. The particular
manner ofthepmasefeattvarimf 86st taze wellemsntthle gdedlectdveesraty BEry.
For exanple, in the specific exanple described in EP-B-0407550,

a segnentgoods amd chtr epassent srawb@cki sinhdrhedt editsewliby tluseabshece of

function as sport shoes in éése that air bag is exploded

after wearing it, and etc.

Currently, as a way of manufacturing the midsole in
the outsole of sports shoes, it has been used that since it
is formed at the state that the midsole is placed
horizontally, it is molded in a shooting method normally by

raising it onto upside and inserting resin, which is used

to be shot, to the mold of molding consisting of the 2nd or

3rd stage and heating it up to a fixed temperature.

Accordingly, as a structure of a molding for the
manufacture, as normally shown in FIG. 9, it has been used
as a way of manufacturing the outsole of sports shoes that
the middle stage molding 200, which is amassed continuously
upwardly from the lower stage molding 100 and the higher
stage molding 300 in which a protrusion 600 is formed, are

raised sequentially upwardly.

Also, in order to increase the cushioning force as
well as to reduce the weight of shoes today, normally as
shown in FIG. 9, molding operation is performed in a

shooting way by forming a protruding pin 400 so that an air



magnetic material and a segnent which represents a binary ‘1" is
const i t ut ed W9¥38868r esence of magnetic material. 35 Thus tBE/KRII48E,,

be- constituted by | engths conprising one or nore segnments of magnetic
material or segnents having no WO 9?/16381

PCT/ GB95/ 02608 -2-

bag may be fixed in the side partition of the molding and
then fixing the air bag by inserting an air bag between the
side partition of the molding and a protruding pin 400, or
an air bag is mounted on the midsole, which is molded, by
mounting the air bag into the inserting tube 500 by forming

the inserting tube 500.

However there is a drawback in that, since additional
air or gases are not inserted into an air bag, in the case
that air bags is exploded, the cushion function of shoes is
probably reduced.

Another drawback is that these kinds of air bags are
costly and expensive due to the cost increase since the air

bags should be made specially.

SUMMARY OF THE INVENTION

.Accordingly, in order to overcome such drawbacks in
the conventional art, it is therefore an object of the
present invention to provide the outsole of sports shoes,
in which the throughout holes, which are passed through a
lateral surface, are formed on the lateral surface of the
midsole of sports shoes which are constituted with an
outsole and a midsole, so that its weight is reduced and
its cushion is increased by the throughout holes which are
passed through a lateral surface, and the cushioning force
is protected as the partition which is created between the

throughout holes plays a roll as the reinforcing support.



magnetic material, depending on the digital coding of the t hr ead.
_ t W dopssEet ion is not limted to use with S UQICTHKR8/004820 ;
other forns of representation of the - digital values, such as
di fferent thicknesses of thread, 5 different wdths of thread or
di fferent magnetic characteristias, can be enployed, provided

However ,

a reader

possibly including a threshold detector can disting

ot her
t hat
ui sh

between the characteristics of different segnents. It may be not ed
that there is not necessarily an identifiable 10 boundary between

adj acent

be achieved by the use

wor ds.

SegneRts.j d hQHSE'h@‘%OB%"jecftr B "Brovide @ dissidi bal ey

term nati on codes between t hé code
shoes, in which the throughout hqles are.- formed on the

lateral direction of the midsole simply by bisecting the

midsole at the state that the molding midsole is erected on

a lateral surface, molding the respective one, glueing
them, and then glueing the midsole in order to form the

throughout holes.

It is another object to provide a manufacturing method
in which the midsole is formed integrally in a way that the
manufacturing molding is formed into two stages, the lower
stage molding is divided into a fixed molding and an
operational molding, and only the operational molding of a
side can be separated in order to manufacture the midsole
integrally, wherein the throughout holes are formed in the
lateral direction by not molding at the state that the

midsole is erected but molding at the horizontal state.

It is another object to provide a manufacturing method
which can be manufactured without a coupling 1line by
lifting up at the state that only middle stage molding,
among three stage moldings which are manufacturing
moldings, is being divided into the right and left side in
order not to form the coupling lines or in order to form
the coupling lines on the midsole, in which the throughout

holes are formed because the fixed molding is separated

can



It has hitherto been considered necessary to read a 15 magnet i r by
means of a MO 8AYIBPE8 assenbly with respect to which the l{(‘ﬁl;/lgg

noved with a substantial conponent of novenent along the |ength of
the track. Such a state of the art is acknow edged, for exanple, in
EP- A- 0413534. This is a substantiaf di sadvant age, because it is
customary 20 to provide for a bank note or other security docunent,
which is femiangd abperatiionall molsdmiey | iy tbheadnidissbe formexdkt exxls

across the docunment fromtop to bottomso that the thread is
paral | el toheseshorter sides of the docunent. Accordingly, if the
thread has to be read Ilongitudinally, 25 t he docunent nust be fed such
that the |longer side is presented first. :

It is another object to provide the midsole of sports
shoes, in which the elastic bar or the elastic tube, which
is made of flexible material and has a good elastic force
in order to increase a cushion-maintaining force of the
throughout holes so that the restoring force of the
throughout holes may be reinforced, is. formed on the front

or the back of the throughout holes.

It is another object to provide the midsole of sports
shoes, in which the shapes of the throughout holes are
diversified due to these moldings so that a wvariety of
designs can be made . while having a different cushioning
force

It is another object to provide the midsole of sports
shoes, in which a filler or a reinforcing tube for a
stopper is formed in these the throughout holes, so that
the elastic force can be protected.

It is another object to provide a molding which can

manufacture midsoles 22 integrally

To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, there is provided a method

of manufacturing the outsole of sports shoes, in which the



EP- A- 0413534 descri bes an attenpt to alleviate this difficulty
and descriwo®9g3zeeader for a note that has the 30 secur i tRCT/KRISNN4B2

running fromtop to bottomparallel to the shorter side and is ¥
presented to a reader with a shorter side | eading. The solution
proposed in EP-A-0413534 is the 6use of a detector which extends at a
substantial acute angle, typically 45 err], to the line of novenent

of the DaRko3PhoutOt Bolldy S driehe ffrmEA,e MR HmdI8IIhPl tHHNt egpeto the
WO 96/ 16381 o ! pti%. %CT GBQSSIO 608 '
forming the midsole so as to be cut and bisected, joining
the cut surface after this, and
-joining the midsole by covering the entire lower surface of

midsole after this. -

According to another aspect of the present invention,

- there is also provided the outsole of a shoe, in which the
throughout holes are passing through the front edge and the
back edge in the side direction of midsole formed in a

shooting molding.

.According to another aspect of the present invention,
there: is also provided a molding for forming of the
midsole, wherein the molding comprises three widely known
and disclosed -stage moldings, the moldings comprising a
lower stage molding 12, in which the throughout hole
protrusion 15 is fixed in two columns, a middle stage
molding 11, in which the throughout holes 15 that is formed
in two columns by forming two sheds 18 divided by a
separating partition 13 are inclined toward the separating
partition 13 of the respective shed 18, and a higher stage
molding 10, in which a molding protrusion 14 that is
inserted through the sheds 18 of the middle molding 11 so
as to be placed in parts, where the respective throughout
hole protrusion 15 formed on the middle molding 12 is not

formed.



- 3- security thread. This is an awkward and rather inefficient

sol ution. WO993 RY OF THE | NVENTION 5 The present PCHK 2i s
based on a thread detector assenbly which can read a coded thread
presented broadside to the detector. so that, even allow ng for sone

skewi ng of the

read 10

substantially sinmultaneously and in parallel. A furthey

BRIEF DESCRIPTION OF THE ATTACHED DRAWINGS
A more complete appreciation of the..ihvention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in
conjunction with the accompanying drawings in which like
reference symbols represent the same or similar components,

wherein:

FIG. 1 is a perspective view showing the manufacturing
steps of the outsole of the sports shoes:;

FIG. 2 is a perspective view of an example of molding
for forming the midsole shown in the first step of FIG. 1;

FIG. 3 is a perspective view showing the configuration
state of another molding for forming the midsole;

FIG. 4 is a perspective view showing the configuration
state of another molding, in which a fixed molding and a
operational molding are closed;

FIG. 5 is a perspective view of the appearance showing
the state, in which the molding of FIG. 3 is combined in
order to form the midsole;

FIG. 6 is a perspective view showing the state, in
which a fixed molding and an operational molding are opened
so as to indicate that an air bag can be mounted on the

front edge of the molding shown in FIG. 3;

security thread, t hd vari ous parts of the thread are



object of the invention is to provide a head detector which can
provi de a waye/33868ur at e detection of the code with the PCI/HRY8/00482 t i pl e
sanpl i ng. 15 According to one aspect of the invention, a magnetic .
t hread detector assenbly which is adapted to read a nagnetic

security thread, which is carried by a8security docunent and conpri ses
a succession of coded segnents, in response to novenent of the thread

relative to thergssenbkyai Bedsglctidel ¥4khORhoFHRY 2R Vonfig¥iratidn 9ht
angle to the thread ac%ﬁpf%sgsla nultipleobhaﬁael nagnefﬁ@&ﬁéééﬁ%f

whi ch thestate 6fiaanethepapobldihg F6R! fermihgnénehaikgeael of the thread

than a segnent whereby all the segnents which are to be read are read

substanti al | y BILGul t.angsud ypanspeathveegrimw showing the state, in
which the middle stage molding of FIG. 7 is lifted;

FIG. 9 is a perspective view showing the structure of
the molding, in which a conventional midsole is formed;

FIG. 10 is a cross sectional view of the state, in
which the throughout holes of the midsole are formed to be

- slanted;

FIG. 11 is a cross sectional view of the state, in
which a latticed support is supported in the throughout
holes of the midsole;’

FIG. 12 is a. cross sectional view of the state, in
which a three legged support is formed into the throughout
holes of the midsole;.

FiG. 13 is a cross sectional view of the state, in
which a vertical support is formed into the throughout
holes of the midsole;

FIG. 14 is a cross sectional view of the state, in
which the throughout holes of the midsole are formed
entirely; -

FIG. 15 ié a cross sectional view of the state, in
which a plurality of the throughout holes on the midsole
are formed into the essential input part;

. FIG. 16 1is a cross sectional view of the state, in

which a plurality of the throughout holes on the midsole



plural ity oWeRupRes. o This form of assenbly weal d nor EFTYREMPME, o
wide magnetic head which has a nmultiplicity of individual reading 30
channel s. The channel spacing, by which is nmeant the track pitch, or
nore generally the centre to centre spacing of t he channels, may be
selected to be a sub-nmultiple of the normal length of a segnent. For
exanpl e, tlexerfokmpdt dmto ther eslsamidlalspinpuy paytbermheageardosremad
simlar integer 35 fraction of the standard segnent |length. Thus if the
| engt h width athegaeoppésitypically 2 mm the channel spacing in the

FIG. 17 is a cross sectional view of the state, in
which the throughout holes of the midsole are formed into
two stories;

FIG. 18 is a cross sectional view of the state, in
which the throughout holes of the midsole are formed into
two stages'so as to be zigzagged;

FIG. 19 is a cross sectional view of the state, in
which an air bag is mounted upwardly into the throughout
holes of the midsole.

FIG. 20 is a cross sectional view of the state, in
which a curved elastic plate is mounted upwardly into the
throughout holes of the midsole.

FIG. 21 is a perspective view of the state, in which
the throughout holes of the midsole are passed through the
front edge and the back edge all;

FIG. 22 1is a cross sectional view of the state, in
which a plurality of fine erecting protrusion is formed
into the throughout holes of the front edge on the midsole;

FIG. 23 is a perspective view of the state, in which
the curved protrusion is formed into the throughout holes
of the midsole;

FIG. 24 is a perspective view showing another shape of

the curved protrusion;



WD 96/ 16381 PCT/ GB95/ 02608

- 4- wowups3sés ¢ head assenbly could be 0.5 nm The nmanBCHERIS/E0482
nmul ti pl e channel head assenblies having such a channel spacing is
wi thin the competence of those skilled in the art of, for exanple,
mul tiple track audi o recording. 10

FIG. 25 is a perspective view of the state, in which a
supporting protrusion is formed on the throughout holes of
the midsole;

FIG. 26 is a cross sectional view of the state, in
which a shed is formed, in which a lateral part of the
throughout holes on the midsole is incised;

FIG. 27 is a cross sectional view of the state, in
which a supporting structure is inserted on the shed;

FIG. 28 is a cross . sectional view, in whiéh another
shape of the shed is indicated;

FIG. 29 is a cross sectional view, in which the

~outsole is attached into the shed of the midsole;

. FIG. 30 is a perspective view of the state, in which
an elastic bar is formed for reinforcing the throughout
holes of the midsole;

FIG. 31 is -a perspective view of the state, in which
an elastic bar is formed for reinforcing the throughout
holes of the midsole.

FIG. 32 is a cross sectional view showing the state,
in which the elastic plate is mounted in the front or the

back position of the throughout hole in the midsole.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT
Hereunder, the most preferred and desirable

embodiments of this invention will be in detail described.



5 More particularly, the invention provides a security
det ect or asY¥@B¥F36%r reading a security thread carried by f»@ﬁﬁggsmo!sz

security docunent and coded such that each of a successi on of
segnents of simlar Iengths along the thread 10 represents a digital
value, the particular digital value n bei ng represented by the
particul ar characteristic of the respective segnent, said assenbly
conprising a hedks hahiosgn in FEGM t iomlel cofy tdfe pambdloddmentsdi figr chdrnel s
havi ng a track pitch which is substantially less than the |length
of a 15 mayrkattuakeg baheighodi spbsethe t dinrentien t oxlodimmming udthe
that the thread is substantially broadside to the channels . Wher eby

al | the sedirrughpnenhatest nba Sbaséatgralsgddgegtion ofsihe HHdsals

si mul t aneously and each sensed, segnent. i s represented by a plurality
of sanpl es.1S the manufacturing method comprising three “steps as

following.

First of all, in the first step, the left surface and
right surface corresponding to the outside lateral surface
of the midsole 20 are placed at the lower stage molding 12
and are molded to be divided in half. In the second step,
the cﬁt surface 21, which have been formed to be bisected
at the above, is attached by the attaching surface. 1In the
third step, the outsole 50 is attached on the lower part of
the midsole which is attached -and formed.

At this time, the reason why the left side and right
lateral surfaces corresponding to the outer lateral surface
are placed in the lower part of the lower stage molding 12
is that the beauty of shoes looks good and the throughout
holes 22 can be reinforced only when the throughout holes
exposed outwardly on the 1left side and right lateral
surfaces corresponding to the outer lateral surface should
be widened in the case that the throughout holes 22 are
formed since the higher stage molding 10 and the middle

stage molding 11 can be lifted up.

As a method of glueing the cut surface 21, there is a

way of bonding under the pressure by using an adhesive.



20 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 illustrates in

sinplifiedwpobasssgi c formthe basic features of a detREIKRISANO482D| y
according to the invention; 25 Figure 2 is a schematic diagramof the
det ect or assenbly, the associated preanplifiers and processing

el ectronics; Figure 3 is a nor®2detailed schematic diagram of the

30 processing circuits relating to a single channel of the
detectoriaygo, as a way of attaching the outsole 50, there is a way

of bonding under the pressure by using'an'adhesive.

Accordingly, it is possible to form the midsole, in
which the throughout holes are drilled in a lateral
direction, in a conventional molding method, since a form
is taken at the state that the midsole 20, which is to be

formed, is elected.

As a molding configuration for forming the midsole 20
which is divided in half, in a widely known and disclosed
molding which is constiﬁuted with three stage moldings as
shown in FIG. 2,  the molding configuration comprises a
lower stage molding 12, in which the throughout hole
protrusion 15, which is protruding selectively according to
the position and the shape of the throughout holes 22
formed the front edge and the back edge of the midsole 20
so as to be inclined toward a side, is fixed in two
columns, a middle stage molding 11, in which the throughout
holes 15 that is formed in two columns by forming two sheds
18 divided by a separating partition 13 are inclined toward
the separating partition 13 of respective shed 18, and a
higher stage molding 10, in which the molding protrusion 14
that is inserted through sheds 18 of the middle molding 11
so as to be placed in parts, where the respective
throughout hole protrusion 15 formed on the middle molding

12 is not formed, is formed.



Figure 4 illustrates the physical configuration of a magnet i read
head and wWQ 83368 medi ately associated 35 conponents; a%&mm%’smg%
967 16381 : : PCT/ GB95/ 02608
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At this time, the molding protrusion 14 is protruding
in an erect state in order to form the sole of the foot of
the midsole 20, which is formed in a shooting method, in a

lateral surface.

At this time, the pressing surface 17, in which the
molding protrusion 14 is not formed in the higher stage
molding 10, is adhering closely to the top surface of the
throughout holes 15 formed in the lower stage molding 12 in

the case that the higher stage molding 10 is shut up.

Accordingly, in the molding configured as this, if
forming the midsole 20, the respective midsole 20 is formed
at the state that the cut surface 21 is symmetrized so as
to be formed and is bisected, as shown in FIG. 1, and then,
after the cut surfaces of both sides, is glued each other,

the outsole 50 is attached on a bottom of the midsole 20.

At this time, since the throughout holes 22, which is
drilled in a lateral direction of the midsole, is designed
to be widened in an outer lateral surface, the beauty of
the shoes looks good and the restoring force of the
throughout holes 22 can be maintained. Also it is possible
not only to increase the cushioning force of the throughout
holes 22 since the partition 24 formed between the

throughout holes 22 plays a roll of reinforcing support,



Figure 5 illustrates a technique for the extraction of a coded data

wor d. WO 9985368! LED DESCRI PTI ON OF PREFERRED ENMBODI MVENT ECT/KR98/00482
Figure 1, a security thread 1 is to be read by a mul tiple track
magneti c head 3 as the security thread 1 noves broadside to the

detector, in the direction shown by 14 the arrow A. Wet her the detector
assenbly noves or the 10 security thread noves or both nove is not in a -

broad sensg also ! WP L3akdenoHgBakt yRul d %B\;‘t f .detegtor to
be st at iaonsac?y andb?%r tdhe ecurity thr eg%fli, |c?(t¥\/\g%%&gﬁ BSI
transforming the throughout hole protrusion 15 in the case

of forming the throughout holes 22.

Also, in the case that the midsole is not manufactured
to be bisected, but to be integral, the structure of the
molding, as shown in FIG. 3 and FIG. 6, is a structure
which lifts up the higher stage molding 10, as the molding
is divided into two stages, divides the lower stage molding
12 into the fixed molding 40 and the operable molding 41,
so that, by making only the operable molding 41 pulled off
in direction of a side, the midsole 20, in which the
throughout holes 22  is formed, <can be manufactured

integrally.

At this time, the throughout holes 15 mounted on the
fixed molding 40 and the operational molding 41 is designed
to be protruding in the lateral direction at the state that
it is fixed on the lateral surface, and the throughout
holes 15 formed on the fixed molding 40 and the operational
molding 41 is designed to be geared with each other. At
this time, as a method of being geared, there is a method,
in which the front edge of the throughout protrusion 15
comes in contact with each other, and the method, in which
the front edge is inserted and combined because of the

protrusion 15a and the essential input part 15b.



normal |y be part of, and preferably enbedded w thin, a bank note.. to
be present eWQ /33368 detector assenbly by 15 presentation WTW@%

note orthogonally to the reader that includes the detector _
assenbly. \Were the thread runs fromtop to bottomof a note parall el
to the shorter sides, the note woulldl preferably in accordance with

t he present I nvention be presented with one of the shorter sides 20

| eadi ng i nto theat edittes . time, theThhRrbhyhadtlhiodedi dpodiad formeds Wisttiat e 2.
This may be a pol yester substrate and the thread may be part of a
sandwi ch comdssad of the latepslobupfbgestiar thed case23hati diterdse dicamed
magnetic track. The magnetic track is coded such that a fixed

| engt h, typircakhe 2laweral tshwriaegkof the fixed molding 40 and the
operational molding 41 and, in the higher stage molding,
the forming protrusion 14 is protruding on fhe plane in
order to form the sole of the foot in the midsole 20 on its

upper surface.

Also, in the case that the throughout holes 15 are
formed only on the fixed molding 40 of the lower stage
molding 12, even though there is a difficulty in pulling
.out  the formed midsole 20, it is possible to pull out
easily the baby shoes in which the width of the midsole is

narrow.

Also, in the case that the operational molding 41 is
pulled out in the lateral direction, as it goes down due to
the weight of the operational molding 41 itself, in the
case that the moldings are required to be combined once
again, in order to prevent the throughout protrusion 15
from not coming in contact with each other, a guide support
plate 42 is formed in a fixed width on the place where the

operational molding sinks.

In the case that the throughout holes 22 of the
midsole 20, which 1is formed by the throughout hole

protrusion 15, is greatly formed, the air bag 23 can be



represents an individual binary digit, though other forns of coding
are feasiwbogs3zzsgn the present exanple, which Cor r PEIYKRIB/00482t he
subj ect-matter of EP-B-0407550, a bit 30 | ength or segnment which
represents a binary '1' is represented by the presence of nagnetic
mat eri al wher eas the other binarydigit, "0, is represented by the
absence of magnetic material. The track which is shown in Figure 1

i s shown 1&’&1:&1&%& dSﬂ %hoﬁﬁlf y%;& EEEEE% ggfortheeas& c%u Kout hol

under st andi ng but t re nee no p ysi ca I sconti nul ﬁg % Yeen

adj acent zEH{®RNERe! A2lsHERr 288 tHR 1BWR W6tbrming by forming the -
fixed pin 43 into a side of the throughout hole protrusion
15 and inserting to fix the air bag 23 between the fixed
pin 43 and the throughout hole protrusion 15 so that the
air bag 23 may be mounted- on the tep surface of the
throughout holes 22 in order to restore the cushion

completely. Also, at this time, instead of the air bag 23,

- the curved elastic plate 23a can be mounted.

Also, the air bag 23 can be mounted on the center of
the throughout hole, in which it is passed on the front
edge, at the time of forming it by fixing air bag 23 in the
case  that the operational molding 41 is shut up, and by
placing the air bag 23 on the througheut hole protrusion
15¢, with the throughout holes 15 not being attached
closely, on the front edge, in which the throughout hole
protrusion 15 is formed, in the case thet the fixed molding

40 and the operational molding 41 are shut up.

Also as the right an left sides of the middle stage
molding 11 are widened 11 by three stage moldings as shown
in FIG. 7 and FIG. 8, the coupling line 28 can be designed

not to be indicated on the midsole 20.

For this, a molding, in which a coupling line 28

cannot be indicated on the formed midsole 20, wherein the
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- 6- WRPUIP368 The track in this particul ar exanple conJCTYKRE/00482
successi on of |engths, each conposed of one or nore segnent s of
magnetic material, interspersed with spaces wi t hout nmagnetic
material, the length of each section 517 corresponding to the nunber

bi.nary digits of the sane - .value that occur in succession. The coding
of the tragiiddle stagenmodeadngf, tiar nilbthon fdx@dsl spader posEdrmedh stat a

wor ds

5, the term nation words being conposed of a run of binary
that the molding protrusion 14 of higher stage molding 10

may be inserted, is divided into the 1left-sided middle
stage molding 40 and the right-sided middle stage molding

41, and is pulled off so that it may be widened into the

-left and the right directions and the respective throughout

protrusion 15 is protruding in the side direction of the
left middle stage molding 40 and the right middle stage
molding 41 and, in the case that the left-sided middle
stage molding 40 and the right-sided middle stage molding
41, in which the respective throughout prot;usion 15 is
formed, are opened and then shut, so that it may be
gathered in the exact position; and in the case that the
left-sided middle stage molding 40 and the right-sided
middle stage molding 41 are gathered by forming the higher
side protrusion 45, in which a protrusion jaw 44 is formed
on the lower stage molding 12, so that it may be adhering
exactly by the protrusion jaw 44 and the support surface 46
having a fixed width may be formed in order to maintain the
left and the right balance at time of adherence.

Also, the midsole manufactured as the above can form
the throughout holes so as to have a fixed diameter and
shape normally on the front edge and the back edge, but, in
the case that these the throﬁghout holes are formed, the
partition 24, which is made between the throughout holes 22
and the throughout holes 22, can have an increased cushion

and can maintain a restoring force according to the

of



0's nunerically greater than a maxi num permtted run of 10 binary 0's in

a code wor ¢ko 99f33¢¥ent i oned previously, other f or ns OPCHERPHMEF
possi ble and, noreover, the binary digits can be represented by
di fferent magneti c characteristics of segnents or in a variety of
ot her ways. It is inportant for tl8e | ength of a segnent which denotes
15 an individual digital value to be known and preferably const ant -
al ong Fheﬁbsgﬁﬁen%ft Reel RiSRAighout holW @kl YaASSAHY Y24 GHRIHsES a
magneti c head having a multiplicity of readi ng channel s di sposed side
by side. 28se ©RhY a ulsew GlRaelix dye&d1e@) shown; the detector will
normal |y have sufficient channels to span the whole |length of the

thread in the bank note, there being a channel
Also, the shape of the throughout holes 22 in the
midsole 20 which is formed in a shootiné method as shown in
FIG.10 is slanted in the front direction and formed to be
slanted in the back direction, so that it is possible to

achieve the increased cushion and restoring force as well.

Also, as shown in FIG. 11, not on}y it is possible to
increase the cushion but also to prevent alien substance
from being inserted by allowing a large:the'throughout hole
22 to be formed on the back edge of the midsole 20 so as to
form the latticed support 25. Also, as shown in FIG. 12,
the cushion can be reinforced by forming a triangle area
25a on the great throughout holes 22. Also as shown in
FIG. 13, in the case that a vertical sﬁpport-25b is formed
on the large throughout holes 22, it is possible to make
goods having diversified designs, which can increase a
restoring force as well as which can increase the

cushioning force.

Also as shown in FIG. 14, the width of a hole, which
receives much force, can be increased or the width of a
hole, which receives less force, can be decreased by
differentiating the width of holes from the throughout

holes 20 having the same size on the entire surface of the



spacing which is very nmuch smaller than the standard segnent Ie%%nh I n
the securitwoésasae8 1, the channel 25 spaci ng bei ng pref er RFHKRIS/

sub-multiple (such as one gquarter) the length of the standard
segnment in the security t hread. By channel spacing' or 'track pitch’

I s meant normal |y the centre to cedre spaci ng between channel s.

Each channel will conprise a magnetic core part with a 30 non- magneti c

gap adapt et ds¥1d eadi ngAthaiild | Pimepdi#C@Me shap&0b€ PRt ThaHdghout
normal |y be separated by non-magnetic guard layers in accordance

with the kipiresragt istoulid be madmdaitsdd Njomikbhphdlyr ank thgnéidttdaead

assenblles.surface which comes in contact with the . ground and it
should be slanted upwardly on the sole of the foot, it will
be good for maintaining the same cushion. In this case,

the shape of the throughout hole is shown as an angled

- shape, but the angled shape can be made as a round shape.

Also, as shown in FIG. 15, the beauty of the shoes can
be graceful by forming the tiny the throughout holes which
gather several the throughout holes 22 in a fixed
appearance and forming these tiny the throughout holes 22
into inside of the essential input groove 26 which is
grooved in a fixed size and a stopper 27 can be used on

this essential input groove 26 as shown in FIG. 16.

At this time, in the case that stoppers 27 are formed,
in order to prevent alien substance from inserted into the
- throughout holes 22, stoppers 27 can be formed for all the
throughout holes 22.

Also, the throughout holes 22, as shown in FIG. 17,
forms the back edge in a multi layer as shown in FIG. 17 or
the throughout holes 22 can be multilayered in order to be

placed in a zigzagged form as shown in FIG. 18.
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-7- wolpksgs! | y there may be one hundred and ni nety- tREXT/KRISNS482y
side parallel channels in the detector assenbly for a bank not e whi ch
uses a standard segnent length of 2 nm the track pitch of the

channel s being 0.5 mMm 5 The inadovidual channels are connected
by a paral | el : -

By mounting the air bag 23 on the upper side of the
throughout holes 22 as shown in FIG. 19, at the time of
walking, the restoring force can be increased by the
cushion of the air bag 23. Also, the elastic plate 23a
.which is curved as a substitute of the air bag 23 can be

mounted as shown in FIG. 23.

Also, the throughout holes 22, as shown in FIG. 21,
can be used by passing through the entire parts of the
front edge and the back edge. The fine erect protrusions
29 can be formed on the throughout holes of the front edge

as shown in FIG. 22.

. The curved protrusions 29%a, which ére different in
size, can be formed as shown in FIG. 23 and FIG. 24. Also,
the supporting protrusions 29b can be formed as shown in
FIG. 25

In the abové the throughout holes, a filler which has
good cushion can be filled and the elastic tube made in
tube type cane inserted for protecting the throughout

holes.

Also, as shown in FIG. 26 and FIG. 28, the lower
surface of the midsole 20 is cut and a shed 22a is formed.
The shed 22a forms the support 22b so that it may be
supported. In the case that the support 22b is not formed,

as shown in FIG. 29, cushioning force can be increased by



connection 6 to processing circuits 7. These processing circuits may

conprise praeopa3pBéErs and signal conditioning ci rcui t PCHARIPAR o1 ¢
t he anal og wavef orm received by each 10 individual head into a digital
sanple, preferably a binary digital sanple, of the portion of the
track read by the respective channél. Typically the prinary signal
out put fromthe sensing wnding on the nagnetic core part of a
channel wi Igldeim el ogtsevef 50 nandnpheeduppodingi sitauctmre [28s&amnd
a reverse pulse as the portion of a segnent conposed of nagnetic
mat eri al pdssefotmed hinsidasdfictihhg throughapt hvher 2,t Her ehiich anshed
magnetic material the primary signal may be very | ow or non-existent

and, of cowW2me,isiformed. different nmagnetic materials or characteristics
are used to 20 denote the different binary values, the anplitudes of
t he primary signals fromthe channels will be different and can

Also, as shown in FIG. 30 and FIG. 32, by placing the
elastic plate 31 or the elastic bar 30 in the front or the
back of the throughout hole 22, the elastic force of the

throughout hole 22 will be protected.

Also, in order to form the throughout hole on the
midsole, the throughout holes can be formed by inserting
and glueing a shed which is formed in the midsole.

Accordingly, it will be an effect that cushions can be
increased by the elastic force of the throughout hole due
to the throughout hole, which is passed through the lateral
direction of the midsole. Another effect is that the
partition is endowed with the restoring force by cushion
because of the throughout holes which are holes. = Another
further effect will be not only increasing the cushion
because of the throughout holes, but also preventing a foot
from being cold because the foot is separated from the
ground Dbecause of the reinforcing support and the
throughout holes even in the case that a user stands on the °
ice or snow at the state that he wears the shoes. Still,
another effect will be that a user can use shoes which give

him a refreshing feeling because the shoes can be separated



be separated by appropriate threshold discrimnation, t here being
ei ther a dygepsigegat or for each channel or the procesxﬂM@R%mmﬂne
channel signals by a lesser nunber of 25 discrininators on a tine-shared’
basi s. Figure 2 is a schematic di agram showi ng the main el enents

of the read head, the preanplifiers angk the associating processi ng

el ectronics. The read head 3, the connection 6, 30 conprising in this

erbodi ot e S cnUihedgr Bl P t¥o! diant kel 8r8AB & Pahiferand STX

boar ds 21 preanp wth th y-two rea i f1er annel s
per boardg di sposed within a bank not e sorter enerally
i Iustrated??n/ the- nuneral 20. The particular construction of the

note 35 sorter is not inportant to the present invention and the

Finally, if the throughout holes which are passed
through the lateral direction of the midsole are formed
according to this invention, it is possible to increase the
cushion and to reduce weight. Also, it is possible to
manufacturé them easily because of the improvement of the
manufacturing step and the development of molding for these
the throughout holes. Also, due to the improvement of the
manufacturing step and the development of molding for these
the throughout holes, the outsole for a variety of sports

shoes can be provided.

It will be apparent to those.skilled in the art that

. various modifications can be made in the [title] of the
present invention, without departing from the spirit of the
invention. Thus, it is intended that the present invention
covers such modifications as well as variations thereof,
within the scope of the appended claims and their

equivalents.
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- 8- webeB68e to it is only intended to indicate the Plot/KEps/004s2
context of the present invention. '

* c L M S *

1. A method of manufacturing outsole of sports shoes

What is claimed is:

in which the throughout holes are . formed, said
manufacturing method comprising the steps of:

forming the midsole so as to be cut and bisected,

joining the cut surface after this, and

joining midsole by covering entire lower surface of midsole

after this.

2. A molding for forming of midsole, wherein the
molding comprises three widely known and disclosed stage
moldings, the molding comprises:

a lower stage molding 12, in which a throughout hole
protrusion 15 is fixed in two columns,

a middle stage molding 11, in which throughout holes 15
that is formed in two columns by forming two sheds 18
divided by a separating partition 13 are inclined toward a
separating partition 13 of respective shed 18, and

a higher stage molding 10, in which a molding protrusion 14
that is inserted through sheds 18 of said middle molding 11
so as to be placed in.parts, where respective throughout
hole protrusion 15 formed on said middle molding 12 is not

formed, is formed.

3. The molding which can manufactur€ midsoles 22
integrally, in which throughout holes 22 are formed by:

lifting up higher stage molding 10,



Each of the preanplifiers is ' w sted pair to 5 a
respect i veygiggAsdsgcondi ti oni rmmﬁma j“m:n t on one PCI/KRI/00482her
of the signal conditioning boaras . e within an el ectronics

rack 23. The rack also contains a . main processor 25 and a
PSU 26. The main processor is cpnnected by an I/Ointerface 27 and a
serial link 28 to 10 ot her conponents of the note sorter, for

p”rposeSQég;qﬁn%i%§§é8V2@38%°ﬁdTﬁﬁ%f?ﬁ?hﬁhgée?gkga’ﬂ%l fﬁ§6ﬂ§oaﬁ8nne0ted

?% - 2o ITeCtronal seri conmput e consol e.
' 9y, 1d | hyBaI AL €31, t Be ot FRid ng® FHRURIHGU ' i
processi ng}%: annel J1?Jrom‘zi‘t%he St gg at \Mlﬂllggh a segmerﬁ q'g?l%h%f&gLESlon
15, which is mounted on fixed molding 40 and operable
molding 41, in direction of a side at fixed state on a

side, and making oniy operable molding 41 being pulled off

in direction of a side.

4. The molding, in which a coupling line 28 cannot be
indicated on formed midsole 20, wherein said‘middle stage
molding,in which a fixed space is formed so that molding
protrusion 14 of said highér stage molding 10 may be
inserted, is divided into left-sided middle stage molding
40 and right-sided ﬁiddle stage molding 41, and is pulled
6ff so fhat it may be widened into left and right
directions;
and reépective throughout protrusion 15 is protruding in
side direction in ieft middle stage molding 40 and right
middle stage molding 41; and in case that left-sided middle
stage molding 40 and right-sided middle stage molding 41,
in which respective throughout protrusion 15 is formed, are
opened and then shut, so that it may be gathered in exact
position; and in cése that left-sided middle stage molding
40 and right-sided middle stage molding 41 are gathered by
forming higher side protrusion 45, in which a protrusion
jaw 44 is formed on lower stage molding 12, so that it may

be adhering exactly by protrusion jaw 44 and support



TR | ) REEa—ey

that segnent is produced. Thef thredd 1 20 i's shomm as conprising two

adj acent segnents |a and 1b. This is only a very small part of
the security thread. As describedd earlier, this thread 1 is

bei ng present ed broadside, wth a dlrectlon of novenent left to -
ri ght withsurfacer eféerieaeing oaFifgwed dyidtth tiey nbgn€oirmededdi ngrdendtd. As
25 mentioned previously, this head conprises a multiplicity of
channel s omawhitalint lefithame|risyacibalarnceeaty nind dEsasdherentéan t he

| engt h of segnents such as segnents la and Ib. A sense w ndi ng 31

di sposed on the nagnetic core part of the channel- i s connected (by
the tw sted pair connection) to a 30 preamplifier 33, of which the
output 33a is &n AMalsisole afaighesnotmevhichithe Hehsewabauti bodesposed

of magnetic .
are passing through front edge and back edge in side

direction of midsole formed in a shooting molding.

6. The outsole of a shoe according to claim 5, wherein
a vertical support is formed into throughout holes of a

midsole.

7. The outsole of a shoe according to claim 5, wherein

stoppers are formed on throughout holes of midsole.

8. The outsole of a shoe according to claim 5, wherein
throughout holes are formed at state that lower surface of

midsole is opened.

9. The outsole of a shoe according to claim 5, wherein
throughout holes are formed by attaching outsole on opened

midsole.

10. The outsole of a shoe according to claim 5,
wherein elastic plates or elastic bar is formed in front or

back of throughout holes of midsole.



material, conprising an initial positive going spike fol | oned

after a shwoooeie8y by a negative goi ng spike. The pr ROHKRIF/WAIS233 | s
connected by a respective tw sted 35 pair connection to the input of

a signal conditioning anplifier. The preanplifier is provided so as
to anplify WO 96/ 16381 26

PCT/ GB95/ 02608
11. The outsole of a shoe according to claim 35,

wherein erect protrusions are formed into throughout holes

of the midsole.

_—

Y



-9- the signal fromthe magnetic head to such an extent that it
can be senWO9PaI8 5 differential pair to the processing FPCT/KRIS/00482

el ectronics, which are generally located renmote fromthe magneti c
read head. 5 The preanplifier may conprise either as an input stage
or an out put stage a | ow pass anplifier for the renoval of hi gh
frequency noise and the signal conditioning anplifier may renove
~any DC conponent of the head signéVQQ The 10 anplified head signals
34a provided by JGanplifier 34 are fed to the negative input of a

di fferential high going anplifier 35 of which the pulsed input is
connected to a ;




positive threshold reference term nal 37 and the out put of t he signal
condi tioni m@ 9wA386sf i er 34 may al so be connected 15 to thRCI/KR9$/00482

input of a high going differential ~ anplifier 36 of which the
negative input is connected to a negative threshold reference 38. The
out put term nals of the anplifiers 35 and 36 may be nutually

connected and coupled by way of a resistor 39 to a positive reference-
20 term nal 40. The purposg/2b the conparator arrangenent is to
provi de threshold-&;jxsg for both positive going transients and '
negative going transient résul t ant out put 39a froma 25 magneti c
segnent |la is a double pulse which -can ‘r7 converted to a
single digital sanple. In this exanple, anx//(ﬁ§>" :




signal picked up fromthe scan of a segnent |Ib (having no magnetic
material ) wwoO9933shsufficient to reach the t hr eshol ds Bek 0482
~ conparators. 35 and 36 and accordingly 30 the output will be zero.
Figure 4 illustrates the physical configuration of the head assenbl y.
The read head conprising an elongate body 41 having a ridge 42
agai nst which the bank note nay be 35 3/é§essed by nmeans of a transport

ih

arrangenent as described in og er nat i onal Pat ent Application
WO A- 95/ 27256 FIG

B\
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- 10 - wo 99/33888l i shed 12 Cctober 1995. The head CPCEKBRYS004820VE
connectors 43 which are connected by way of the set of tw sted
pairs 6 to a casing 44 for the preanplifiers. 5 The output of the
multiplicity of channels in the magnetic head assenbly wi ||
typically, after appropriate thresholaf20

FIG 5 10




detection, conprise a group of binary digital signals for each

segment in tWO983¢Bity thread. For exanple, if there aPETHROBA48Y
four sanples for-each segnent, the track pitch 10 being a quarter of the
bit length of the thread, a section of magnetic track coded, for
exanple 1010...., mght be represented by a set of parallel
out put signals 1111000011110006/20 |In practice such a set of

signal s can Hgﬁﬁanséanined in groups which nomnally correspond in
nunber 15 to t r of sanples per segnent in order to derive the
original coding of the threag
out put signals can_be_exam
Typi cal |y, h-w&
magneti c segmentHiw
m ght be represery

of sanpl es.

in this particul ar exanpl e, t he

\ N groups of four sanpl es.

slight ms- regi stration of the
g 20 channel s, a-garticul ar segment
han or fewer t Eﬁ the nom nal nunber




segnent m ght be represented by only three sanples and the adj acent

segnment m gwh ods3eEpr esented by five sanples. Fur t her POT/A&KR9S/00¥82 €5
taken from discontinuities between 25 segnents may be incorrect or be
of insufficient anplitude to reach a detecting threshold.
Therefore, the set of paral |l el output signals constituted by sanples
read from segnents coding theg d 1010 mght, for the sake of
exanpl e, be 111XX0000111X000.... In this expression,. the 30 sign Xis
i ntended to represent a corrupt or indeterm nate val ue. However, as

will be apparent to ¢
exam ning the sanple
achi eve a probably >
extract 35 the origing
t hose used for the ree

ose skilled in t t it 1S possible, by
appl yi ng soﬁmtgi on of tolerance, to

fram ng for the groups of signals and to
' ata extraction routines simlar to
inary data in the
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- 11 - WoWBMeence of noise. For exanple, it night bRCTKBPSNE?
- detection of three digits of the sane value (1) within a

7/20

FIG 8
40 104,
b

15

45
LA —Y —46
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group or frane is deened sufficient to represent the original coded
val ue (1). wbw/sbesi ce of nunber of sanples 5 per segnenPCT/KRo8/0asY ef or e

the rati o between the channel spaci ng and the segnent |ength, and
also the criterion of di scrim nation between a sufficient and

I nsufficient nunber of sanples required to denote the detection of an
ori gi nal coded val ue, are mattgmp which are at the discretion of the
10 desi gner. Figure 5 illustrates one formof correlator, which
may be i mpl enent ed ei t hey ware el ements or by progranm ng

in a mcroprocessor, for detec her the thread has a 15 code which

mat ches a predet £ZTAINned code.




As indicated in the foregoing, various techniques for detectlng

whet her a pVOPYBIHS di gital code word, subject to degrBeEKREY
probably present, are well known. 20 Several exanples are given by
Robert C Di xon in Spread Spectrun1Systens' publ i shed by John WI ey,
second edition (1984), chapters In the present case,
I f-four-times oversanpling is used s hat the 192-bit signal
represents 48 primary bits, e system may consi st of
counting the nunber. of bits of one bi nary val ue and det erm ni ng
whet her that nunber A W t hin ange of tol erance about the actual
nunber of bit of th biAmary val t hat should be produced
b
Y / L 2 7 > . -

( (' Z m/? = L

I J
20 25 2

FIG 12
%//%@W
)
26 2523 22 22
FIG 13

% = ,7»/ ZZ
!
20 22 25 2”2



30 correspondingly oversanpling a code word that should be
present. Awoidogsieexanple is to count the nunber of bits of pcr/kRrosidoss2sane

kind within each group of four bits, as suggested above. WO
96/ 16381 PCT/ GB95/ 02608
S 12 10/20

FIG 14




A nore sophisticated scheme, wherein a search is nade for a code word

(or a code WO/306B t wo term nati on segnents) of aggr edHt

sorrewhat | ess than the bit Iength of the magneti c head, is
specifically illustrated in Figure 5. 5 The set of sanples,
representing a four-tines over sanpling of forty-eight consecutive
bits, is fed into a first regi?igﬁ 50. A second register 51
hol ds an over sanpl ed version o '8esired code word. For exanpl e,
10 for n tinmes oversanpling of ay digit code word, the length of
the second register is ny bits. A «correlator makes a conpari son of
each of the bits of the reference code word wth a respective stage
in the register 50. The correl ator my C sf - ther I ny AND
gates, each coupled to a

26

’/,-t—

& B2

FIG 17

%gfg{{ T L LA
22

20/
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15 respective location in the first register and a respective
l.ocation i lwdby;;;g,g@cond register or a simlar connection of pcr/kRrosUysasISi ve

OR gates, in each case there being an adder for sunmmi ng t he out puts
of the ny gates. The contents of the first register are recircul ated,
at an appropriately high 20 clock rate. If the sanmpling were
perfect, the output (whi ch ot ?e m ght be terned a convol ution
sum of the correl at or shoul d r a peak corresponding to an exact
mat ch of ny bits. In practice the Jdfgk lssmwould be | ess t han the

t heoretical maxi mum and a threshold may be set so 25 that detection is
achi eved when the convol uti on sum exceeds sonme threshold |l ess than the

absol ut e maxi mum Q her t es of correlation, for exanple a
delay line :

FIG 20

LT

20 22 22 34




correlator, may be used if preferred. 30 The foregoing is intended to
be illustratWQaeva3¥6$ and not limitative. For exanple, tPEI/KBAYIMEH! o
segnent need not be constant provided that it is knowmn to vary in a
predet ermi ned manner along the length of the thread so that 35 recovery-
of the original code is possible by appropriate progranmm ng of the
data recovery process. Furthernore, ity3/20 WO 96/16381

PCT/ GB95/ 02608
FIG 21




- 13 - may not be necessary to read all the segnents, particularly

i.f the codiwtpowdsséshe thread is repetitive, conprising PCT/KROSI0048D0e
words interspersed by term nation words, so that reading the segnents
of two term nation words and the 5 i nterveni ng code word nay be
sufficient.

14/20

FIG 23




- 14 - CLAI M5 1. A nethod of reading a security thread
carried by aW099/333%8curity docunment and coded such that each B?Tﬂﬁw&mmﬁa
succession 5 of segnments along the thread represents a digital value,
the particular digital value being represented by the

15/20

FIG 24




particul ar characteristic of the respective segnent, said met hod

conpri si ngway®x3yésng a nultiplicity of side-by-side r epdi/Reosipasnel s
having a track pitch which is substantially 10 |l ess than the length of °
a segnent, presenting the docunent such that the thread is
substantially broadside to the channel s whereby all the segnments which
are to be sensed are sensed sulglptially sinultaneously, thereby 3
representing each sensed segnment hy a plurality of sanples, and
detecting 15 a code represented by’ Whe segnents; characterised by
applying to at |east one group of sziples ) nunerical criterion of

tol erance whereby any particul ar sggnment nay\be validly represented by

nore than or fewer than a noni nal
nunber corresponding to SZQ 20 w
t hereby detecting S &\ ‘c’d‘dﬂ\

FIG 25

nunbeNN\of sanpl es, the nom nal
rality aN\ being at least four, and

FIG 26 22

[ A 2b



2. A nmethod according to claim1 wherein the docunent is rect angul ar

and 't he sai dvolop@3d8i s parallel to the shorter 25
t hé docunent being presented with one of the
3. A nethod according to claiml1l or 2 wherein the
sanples represents a nultiplicity of segnents. 30
according to claim1l or 2 wherein the $pppl es

are exam ned and t Yol representing the
within a group argﬁji; 2ggunted.

ppe
et

————

si des of PREKRS¥ t,
shorter sides |eading.
sai d group of
4. A net hod
of a plurality of groups
sanme binary value

poagliwaendgeesfoamgtongily
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4. An asseqy yy/:3ee0rding to claim3 wherein a processor is per/krogosgnoed
to respond to the said sanples and to detect the presence of a code

represented by the segnents.

18/20

FIG 30




5 5. A nethod of reading a security thread carried by
security do@®M336hd coded such that each of a succession PCI/KR{S/00482

segnents of simlar Iengths along the thread represents a digital
value, the particular digital value being represented by the
particular characteristic of the 10 respective segnent, said nethod
conprising enploying a mul tipliggpap of side-by-side readi ng channels
havi ng a track pitch which i taptially less than the | ength of

a segnent, presenting the docunent jr h he thread is

substantially broadside to the channel S wh y all the 15 segnments which
are to be sensed are sensed substantially ' si mul t aneously, and

representing each sensed segnment by a plurality of sanples.




6. A method according to claim5 and further conprising 20 perform ng

dat a procew syi3gds t he sanples to detect digital val upsr/keps/ersnt ed
by the segnents. 7. A nmethod according to claim 6 wherein the
dat a processing includes determ ning whether an original 25
code word is represented by a an(J)I/tszI icity of said segnents.
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