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1. & bar code device comprising,

an elongated member having a circumferential surface and at
least a predetermined longitudinal length, and

a bar code spirally provided on the circumferential surface
qf the elongated member, said bar code completely surrounding an
entire area of the circumferential surface of the -elongated
member in said predetermined longitudinal length so that when a
sensor for reading the bar code is moved in a longitudinal
direction o¢of the “elongated member for the predetermined

longitudinal length, the bar code is surely read.




-1 - 6

AUSTRALIA

4257

Patents Act 1990

RISO KAGAKU CORPORATION

ORIGINAL
COMPLETE SPECIFICATION
STANDARD PATENT

Invention Title:
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The following statement is a full description of this invention
including the best method of performing it known to us:-
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1.Field of the Invention:

This invention relates to a bar code for
representing merchandise or other information.
2.Description of the Related Art:

Conventionally, in preparing products by cutting
a continuous length of tubular or rod-shape work into
separate pleces of a predetermined length, it has been
a common practice to provide a bar code on each
product in the following method.

In one conventional method, labels or the like
bearing bar codes are glued to the individual products
after cutting.

In another conventional method, a number of bar
codes are previously provided on the tubular or rod-
shape work at regular distances, and then the tubular
or rod-shape work is cut at predetermined positions
in such a manner that each separate product has one
of the bar codes.

In the former method, each label has to be glued
exactly to the predetermined position of the
respective product. When automatically reading out the
bar codes on the products, it would be impossible to
read the bar code if glued off the predetermined

position.

_IAE.
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Attaching the labels to the correct positions of the
individual products one after another would result in
an increased cost of production.

According to the latter method, highly printing
and cutting precision would be necessary. It should
be preferable to obtain as many products from a
single work in an effort to reduce the cost of
production, but this would lower the yield as errors
accumulate.

Japanese Utility Model Laid-Open Publication No.
Hei 3-3068 show a method of providing a ring-shape bar
code on a tubular or rod-shape article. However,
this method also has the same problem as the
foregoing methods when cutting a continuous length of
work into product lengths. Further, if there is non-
continuity at the joint of opposite ends of a bar code
due to slippage when the bar code is glued or printed
in a ring shape, an error in reading would occur when
scanned this joint section.

SUMMARY OF THE INVENTION

herefore an object o thisinvention

®

provide a bar code which is free from any restriction
on the cutting positions and the pgs *éutting
detecting positions when ebtaining products by cutting
a continuous leng of tubular or rod-shape work.

bcCording to a first aspect of the invention,

. P v . .
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The present invention provides a bar code device
comprising,

an elongated member having a circumferential surface
and at least a predetermined longitudinal length, and

a bar code spirally provided on the circumferential
surface of the elongated member, said bar code extending
completely around an entire area of the circumferential
surface of the elongated member in said predetermined
longitudinal length so that when a sensor for reading the
bar code is moved in a longitudinal direction of the
elongated member for the predetermined longitudinal

length, the bar code is readable by the sensor.
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The present invention also provides a bar code comprising,

an elongated member having a circumferential surface
and at least a predetermined longitudinal length, and

a plurality of bar codes arranged parallel to each
other and spirally provided on the circumferential surface
of the elongated member, each of said bar codes at least
completely shown on a part of the circumferential surface
in and along the predetermined longitudinal length so that
when a sensor for reading the bar code is moved along a
complete circumferential surface of the elongated member

in the predetermined longitudinal length, the bar code is

read at least twice.
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BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of a belt-like
article;
5 FIG. 2 is a perspective view showing a first
embodiment of this invention;
FIG. 3 is a perspective view showing a detecting
method according to a second embodiment;
FIG. 4 is a perspective view showing a third
10 embodiment;
FIG. 5 is a perspective view, partially in cross
section, of a fourth embodiment;
FIG. 6 is a fragmentary cross-sectional view of
the fourth embodiment of FIG. 5;
15 FIG. 7 is a perspective view showing a fifth
{: embodiment;
| FIG. 8 illustrates the direction of detecting a
bar code according to this invention;
FIG. 9 is a perspective view showing a sixth
20 embodiment;
FIG. 10 shows a seventh embodiment;
FIG. 11 is a perspective view showing an eighth
embodiment;
FIG. 12 is a perspective view showing a ninth
25 embodiment;
FIG. 13 is a perspective view showing a detecting

method according to the ninth embodiment of FIG. 12;
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FIG. 14 is a perspective view showing a tenth
embodiment;

FIG. 15 is a perspective view showing an eleventh
embodiment; and

FIG. 16 is a perspective view showing a twelfth
embodiment.

DETAILED DESCRIPTION

FIG. 1 shows a belt-like article 1a wound in a
tubular shape. On the surface of the belt-like article
la, there 1s continuously printed a bar code 2
composed of a number of parallel bars extending
longitudinally along the entire length of the articles
1a.

FIG.2 shows the belt-like article 1a wound on the
outer circumferential surface of a tubular paper work
4 spirally about the center line of the tubular work
L.

The tubular work U4 may be used as a container, a
core on which a string or the like is to be wound, or
a core on which a paper or cloth sheet is to be wound.
To manufacture such a roll of string or sheet, a long
tubular work having the foregoing spiral bar code 2
is prepared, whereupon the string or sheet may be
wound on the tubular work and then the resulting
tubular work may be cut into product rolls of a

predetermined length. Alternatively, the tubular work
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may be cut first and then the string or sheet may be
wound on the individual tubular work of a product
length. Since the spiral bar code 2 extends
continuously along the entire length of the tubular
work 4, the same bar code 2 appears on the core of
every product roll even if the original tubular work
is cut off at any longitudinal successive position,
thus requiring no high precision for cutting
position.

In any of the illustrated examples, the
principles of this invention is applied to a
mimeographic stencil W. In the case where a roll of
mimeographic stencil W having the foregoing bar cocde 2
is loaded on an automatic mimeographic printer, as
shown in FIG. 3, pért of the tubular core 4 should be
exposed from one end of the roll of mimeographic
stencil W so that the bar code 2 appearing on the
outer circumferential surface of the exposed tubular
core U4 is read by a sensor 5 to obtain merchandise
information about the product, i.e. the mimeographic
stencil W. High precision is not required for
positioning the sensor 5, and it is possible to
reliably read the joint-free bar code 2 by making a
complete rotation of the roll of mimeographic stencil
W with respect to the sensor 5.

FIG. U shows an example in which a belt-like

article 1b similar to that of FIG. 1 is used as a roll



10

15

20

25

of packing paper. By winding the belt-like article 1b
spirally on the outer peripheral surface of the roll,
it is possible tc obtain a bar code 2 of the same
construction as the tubular core 4 of FIG. 2. On the
surface of the belt-like article 1b, the maker's name
3, for example, may be printed. If the bar code 2 can
be optically read out, this maker' name should be
printed in a color ink which cannot be read by an
optical sensor.

FIGS. 5 and 6 show a tubular core l4a of a roll of
mimeographic stencil W. The belt-like article 1a is
attached spirally on the inner circumferential
surface of this tubular core da. Thus the bar code 2
appears inside the tubular core 4a.

In the case where a roll of mimeographic stencil
W having the tubular core la is loaded on an automatic
mimeographi¢ printer, the tubular core Ua and thus
the mimeographic stencil roll W is rotatably supported
by a non-illustrated frame via a holder 6. As it is
inserted into an axial hole 6a of the holder 6, a
sensor 7 detects the bar code 2 on the inner
circumferential surface of the tubular core 4a. In
this case, like the case of FIG. 3, since the bar
code 2 appears likewise at any position on the inner
circumferential surface of the tubular core 4a, the
sensor 7 can read the bar code 2 reliably while the

tubular core la makes a single rotation, thus
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requiring no high precision for positioning the sensor
7.

FIG. 7 shows a substantially endless bar code 2
is wound spirally on the outer circumferential
surface of a cylindrical work 8.

As is apparent from the foregoing embodiments,
according to this invention, the spiral bar code
éxtends continuously on the inner or outer
circumferential surface of the tubular work or the
outer circumferential surface of the cylindrical work.

With this arrangement, at whichever longitudinal
positions the work 1s cut into product lengths, every
product will have the same bar code. Further, since
the bar code for the individual product appears on the
entire circumferential surface of the product, high
precision is not required for positioning a sensor.

If the bar code extends more than one revolution
about the center line of the product, the direction of
relative movement of the sensor may be either axial
or circumferential, as shown in FIG. 8.

Further, a continuous bar code 2 to be provided
on the circumferential surface of a work may include
either a number of bar codes of different kinds (2a#
2b) or a number of bar codes of the same kind (2a =2b).

In the foregoing illustrated embodiments, the bar
code is composed of bars which can be optically read

out. However, this invention may be applied also to
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bar codes which can be read otherwise, i.e.,
magnetically, electrostatically or mechanically.
Further, in the foregoing embcdiments, both the
tubular work 4 and the cylindrical work 8 are circular
in cross section as taken along a plane perpendicular
to the center line of the work. Alternatively, as
long as it is not beyond the detectable range 11 of a
sensor 9, the cross-sectional shape of the work may
be polygonal or of any other shape, as shown in FIG.
10, with the same operation and result as the
illustrated embodiments.

According to the bar code of this invention, when
preparing a number of products by cutting a tubular,
rod-shape or belt-like work, it is possible to realize
a great degree of freedom for the cutting positions
and/or the detecting position.

FIG. 11 shows a continuous length of belt-like
article 21 wound in a tubular shape. On the surface of
the continuous belt-like article 21, there is
continuously printed a bar code 22 composed of a
number of parallel bars exténding longitudinally along
the entire length of the continuous belt-like article
21. Since the bar code 22 extends along the entire
length of the continuous belt-like article 21, the
same bar code 22 appears on every individual product
length of belt-like article 21, irrespective of the

cutting positions.

_10_.
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FIG. 12 shows a belt-like article 27a having the
same bar code 22 as that of the belt-like article 21
of FIG. 11 and attached on the outer circumferential
surface of a paper tubular work 24. Alternatively, the
bar code 22 may be printed directly on the
circumferential surface of the tubular work 2.

The tubular work 24 may be used as a tubular
container such as shown in FIG. 16, a core on which a
string is to be wound, or a core on which a paper or
cloth sheet is to be wound. To manufacture a roll of
string or sheet, a long tubular core having the above-
mentioned bar csde 22 should be prepared, whereupon
the string or sheet is wound on the long tubular core,
and then the resulting long tubular work is cut off
at predetermined distances. Or the long tubular core
itself is cut off at predetermined distances and then
the string or sheet is wound e¢n every product length
of tubular core.

In this embodiment, since the bar code 22 extends
along the entire length of the long tubular work 24,
the same bar code 22 appears on the core of every
product length of reoll at whichever posSitions the
resulting long tubular work 24 is cut off, thus
requiring no high precision for the eutting positions.

In any of the illustrated examples, the
principles of this invention is applied to a

mimeographic stencil. In the case where a roll of

_..11‘.—;.
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mimeographic stencil W having the foregoing bar code
22 1is loaded on an automatic mimecgraphic printer, as
shown in FIG. 13, part of the tubular core 24 should
be eXposed from one end of the mimeographic stencil
roll W so that the bar code 22 appearing on the outer
circumferential surface of the exposed tubular core 24
is read by a sensor 25 to obtain merchandise
information about the product, i.e., the mimeographic
stencil W. High precision is not required for
positioning the sensor 25, and it is possible to
reliably read the joint-free bar code 22 by making a
complete rotation of the mimeographic stencil roll W
Wwith respect to the sensor 25.

FIG. 13 shows a tubular core 24 of a roll of
mimeographic stencil W. The bar code 22 appears on the
outer circumferential surface Qf the tubular core 24.

In the case where a roll of mimeographic stencil
W having the tubular core 24 is loaded on an automatic
mimeographic printer, the tubular core 24 and thus
the mimeegraphic stencil roll W is rotatably supported
by a non-illustrated frame via a holder 26. The
sensor 25 detects the bar code 22 in the outer
circumferential surface of the tubular core 24. Since
the bar code 22 appears likewise at any position on
the outer circumferential surface of the tubular core
24, the sensor 25 can read the bar code 22 reliably

while the tubular core 24 makes a single rotation,
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thus requiring no high precision for positioning the
sensor 25. FIG. 14 shows a example in which a belt-
like article 21b similar to that of FIG. 1 is used as a
roll of packing paper.

By winding a belt-like article 21b similar to
that of FIG. 1 on the outer circumferential surface of
the roll, it is possible to obtain a bar code 22 of
the same construction as the tubular core 24 of FIG.
12.

On %he surface of the belt-like article 21b, the
maker's name 23, for example, may be printed. If the
bar code 22 can be optically read out, this maker's
name 23 should be printed in a color ink which cannot
be read by an optical sensor.

Though there is no illustration in the drawings,
if the sensor and the roll are relatively moved
circumferentially of the roll, the bar code 22 can be
read by the sensor, at which time high precision is
not required for positioning the sensor.

As is apparent from the foregoing embodiments,
according to this invention, the bar code parallel to
the center line of the tubular or cylindrical work
continuously extends orn the inner or outer
circumferential surface of the tubular work or on the
outer circumferential surface of the cylindrical
work. Regarding the belt-like article, the bar code

extends continuously along the article.

_13__
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With this arrangement, at whichever longitudinal
positions the work is cut into product lengths, every
product will have the same bar code. Further, since
the bar code for the individual product appears on the
entire circumferential surface of the product, high
precision is to required for positioning a sensor.

Further, a continuous bar code 22 to be provided
on the ecircumferential surface of a work or on the
surface of a belt-like article may include either a
number of bar codes of different kinds (2a #2b) or a
number of bar codes of the same kind (2a =2b).

In the foregoing illustrated embodiment, the bar
code is composed of bars which can be optically read
out. However, this invention may be applied also to
bar codes which can be read otherwise, i.e.,
magnetically, electrostatically or mechanically.

Further, in the foregoing embodiments, both the
tubular work and the cylindrical work are circular in
cross section as taken along a plane perpendicular to
the center line of the work. Alternatively, as long
as it is not beyond the detectable range 11 of a
sensor 9, the cross-sectional shape of the work may be
polygonal or of any other shape, as shown in FIG. 10,
with the samé operation and result as the illustrated
embodiment.

Aecording to the bar code of this invention, when

preparing a number of products by cutting a tubular,

_14__
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rod-shape or belt-like work, it is possible to realize
a.great degree of freedom for the cutting positions

and the detecting position.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. A bar code device comprising,

an elongated member having a circumferential surface and at
least a predetermined longitudinal length, and

a bar code spirally provided on the circumferential surface

extending completely around

of the elongated member, said bar codeﬁGoﬁ%&etei;—sug;euﬂdéﬁg-an
entire area of the circumferential surface of the elongated
nember in said predetermined longitudinal length so that when a
sensor for reading the bar code 1is moved in a longitudinal

direction of the elongated member for the predetermined

recwlable bz +he sensor,
longitudinal length, the bar code 1is

A

2. A Dpar code device according to claim 1, wherein said
elongated member is cut perpendicular to the 1longitudinal
direction at a distance more than the predetermined longitudinal
length to form a product with a complete bar code on the

circumferential surface.

3. A bar code device according to claim 2, wherein said
circumferential surface of the elongated member is an outer

surface of the elongated member.

L. A bar code device according to claim 2, wherein saiad
elongated member has a hollow portion therein, said
circumferential surface being an inner surface of the hollow

portien.

5. A bar code device according to claim 1, wherein said bar
code surrounds the circumferential surface of the elongated

member at least twice in the predetermined longitudinal length.
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6. A bar code device according to claim 1,

further comprising a belt-like article having the bar
code thereon, said belt-like article being spirally wound
all around the elongated member without forming a space in a

longitudinal direction of the elongated member.

7. A Dbar code device according to claim 6, wherein
sald belt-like article includes a character which is different

from the bar code and is not read by the sensor.

8. A bar code device according to c¢laim 6, wherein

said belt-like article is wound around an outer surface of the

elongated member forming the circumferential surface.

9. A bar code device according to claim 6, wherein
said elongated member has a c¢ylindrical form with an inner
surface. fotming the circumferential surface, said belt-like
article being situated at the entire inner surface of the

elongated member.

10. A bar code device conprising,

an elongated member having a circumferential surface and at
least a predetermined longitudinal length, and

a plurality of bar codes arranged parallel to each other and
spirally provided on the circumferential surface of the élongated
member, each of said bar codes at least completely shown on a
part of the circumferential surface in and along the
predetermined longitudinal 1length so that when a sensor for
reading the bar code is moved along a complete circumferential

surface of the elongated member in the predetermined longitudinal
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length, the bar code is read at least twice.

11. A _bar code device according to claim 10, wherein said
elongated member is cut perpendicular to the longitudinal
direction at a distance more than the predetermined longitudinal
length to form a product with a complete bar code on the

circumferential surface.

12. A bar code device according to claim 11, wherein said
circumferential surface of the elongated member is an outer

surface of the elongated member.

13. A Dbar code device according to claim 11, wherein said
elongated member has a hollow portion therein, said
circumferential surface being an inner surface of the hollow

pertion.
4. A bar code ac hereinbefore described wdth reference +o

any one of the accampan‘y[ng draw(ngs,
DATED THIS 10rH DAY OF April 1995.

- RISO KAGAKU CORPORATION
Patent Attorneys for the
Applicant:

F.B. RICE & CO.
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ABSTRACT OF THE DISCLOSURE

A bar code comprising a number of parallel bars
adapted to be provided circumferentially on a tubular
or rod~-like work and extend spirally about the center
line of the work. In an ‘alternative form, the bar code
comprises a number of parallel bars each adapted to
extend continuously along the entire length of the
work. In another alternative form, the bar code com-
prises a number of parallel bars adapted to be pro-
vided on the surface of a belt-like work and each
adapted to extend continuously along the entire length

of the work.
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