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ABSTRACT

A recording device operable with continuous paper in
the form of a roll of the present invention includes a pair
of drive rollers for selectively rotating the roll in the
forward direction for paying out the paper or in the reverse
direction. A controller causes the drive rollers to rotate
in the reverse direction in response to a preselected signal.
Bar codes representative of serial numbers are printed on one
side edge of the paper. While the roll is rotated in the
reverse direction, a number identification circuit reads the
bar codes 41 .and detects the leading edge of the paper on the
basis of one bar code positioned at the leading edge and
another bar code adjoining a roll position which the leading
edge overlies. When the number identification circuit
detects the leading edge, the controller switches the
direction of rotation of the roll from reverse to forward.
Subsequently, a separator is brought into contact with the
periphery of the roll in order to separate the paper from the

roll and pays out the paper in accordance with the forward

rotation.



10

15

20

25

CA 02225656 1997-12-23

RECORDING DEVICE USING CONTINUOUS PAPER AND

METHOD OF FEEDING CONTINUOUS PAPER

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a recording device
of the type wusing continuous paper and a method of
automatically feeding continuous paper. More particularly,
the present 1invention 1s concerned with a recording device
capable of automatically setting continuous paper at a
recordable position when the paper is mounted to the device,

and a method of feeding continuous paper and automatically

setting 1t 1n a recordable position.

Description of the Prior Art

A thermal printer belonging to a family of recording
devices of the type described includes a platen roller and
a thermal head facing each other at a recording section. The

thermal head has a plurality of heating elements arranged
thereon. While continuous paper paid out from a roll is
passed through a nip between the platen roller and the
thermal head, a current is selectively fed to the heating
elements of the head in accordance with an image signal. As
a result, an i1mage represented by the image signal is printed
on the paper. The prerequisite with this kind of printer is
that serial numbers, dates and other information be
accurately printed on preselected positions of, e.g.,

admission tickets sequentially formatted on the continuous
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paper. To meet this requisite, the thermal printer needs a

mechanism for detecting the leading edge of the paper in
order to position the paper and then automatically feeding
the paper.

FIG. 7 shows a specific configuration of a thermal
printer having the above mechanism and taught in Japanese
Patent Laid-Open Publication No. 2-293251 publised on
December 24, 1991. As shown, the printer includes a roll
supporting section 11 supporting a roll of continuous paper

10. Both the roll and the paper constituting it will be

designated by the same reference numeral 10 hereinafter. A
recording section 12 prints an image on the paper 10 paid out
from the roll 10. A cutting section 30 cuts off the paper
10 at a preselected length after the printing of the image.
An outlet roller pair 18 drives the cut length of the paper,
or sheet, out of the printer. The recording section 12 has
a platen roller 13 and a thermal head 22 facing and
contacting each other. The cutting section 30 has two
cutting edges 29 and 31 facing each other. The outlet roller
pair 18 1s made up of rollers 17 and 19 facing each other.
A palr of drive rollers 15 are mounted on the roll
supporting section 11 1n the vicinity of the bottom of the
section 11. The drive rollers 15 support the roll 10 and
cause 1t to rotate. A sensor 16, a guide 20 and a sensor 14
are arranged between the roll supporting section 11 and the
recording section 12. The sensor 16 1s responsive to the

leading edge 10a of the paper 10. The guide 20 is movable
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toward and away from the periphery of the roll 10. The
sensor 14 is responsive to the passage of the leading edge
10a of the paper 10. Guide plates 21 and 23 facing each
other are positioned between the recording section 12 and the
cutting section 30 while guide plates 25 and 27 facing each
other are positioned between the cutting section 30 and the
outlet roller pair 18.

When the roll 10 i1s new, it has a mark indicative of
the leading edge of the paper 10 printed on the leading edge.

When the new roll 10 is rotated clockwise, as viewed in FIG.
7, by the drive rollers 15, the sensor 16 senses the above
mark of the paper 10. Then, the guide 20 is moved toward the
periphery of the roll 10. BAs a result, the leading edge 10a
of the paper 10 1is separated from the periphery of the roll
10 by the edge of the guide 20.

While the roll 10 is in rotation, the leading edge
10a of the paper 10 is conveyed to the nip between the head
22 and the platen roller 13. When the sensor 14 determines
that the leading edge 10a of the paper 10 has moved away from
the sensor 14, the platen roller 13 and outlet roller pair
18 are caused to start rotating while the guide 20 is
retracted to 1ts 1nitial position. While the paper 10 is
sequentially passed through the nip between the head 22 and
the platen roller 13, the head 22 prints an image on the
paper 10, as stated earlier. Subsequently, the paper 10 1is
conveyed to the outlet roller pair 18 via the guides 21 and

23, cutting section 30, and guides 25 and 27. When the paper



10

15

20

25

CA 02225656 1997-12-23

4
10 1s driven out Dby the outlet roller pair 18 by a
preselected length, the cutting section 30 cuts off the paper
10.

The problem with the above conventional printer is
that 1t cannot detect the leading edge 10a of the paper 10
unless the mark indicative of the leading edge 10a exists on
the roll 10, e.g., when the roll 10 whose leading edge 10a
has been cut away during the past recording operation is
again mounted to the printer. The printer therefore cannot
automatically set such a roll 10 lacking the mark.

To solve the above problem, the 1leading edge of
continuous paper may be detected by an optical
implementation, as proposed 1in the past. An optical
implementation, however, 1s not practicable without resorting
to a highly accurate optical sensor. Moreover, should the
continuous paper be of the kind including perforations,
grooves or folds, the optical sensor would sense them as
leading edges and would prevent desired information from

being printed at expected positions.

SUMMARY OF THE INVENTION
It 1s therefore an object of the present invention
to provide a recording device and a recording method capable
of surely detecting even the 1leading edge of rolled
continuous paper partly used in the past.
It 1s another object of the present invention to

provide a recording device capable of automatically and



10

15

20

25

CA 02225656 1997-12-23

5
surely setting continuous paper in a recordable position even
when the paper includes perforations, folds, grooves or the
like, and a method for the same.

In accordance with the present invention, a recording
device for recording information on rolled continuous paper
on which serial marks for identification of continuity of the
paper are sequentially recorded from the leading edge to the
trailing edge 1includes a rotating mechanism for selectively
rotating the paper in the forward direction for paying out
the paper or 1n the reverse direction opposite to the forward
direction. A rotation control circuit causes the rotating
mechanism to rotate in the reverse direction in response to
a preselected signal. A leading edge detecting circuit reads
the serial marks of the paper while the paper is rotated in
the reverse direction and detects the leading edge of the
paper on the basis of one of the serial marks positioned at
the leading edge of the paper and another serial mark
adjoining a roll position which the leading edge overlies.
The rotation control circuit switches, when the leading edge
detecting circuit detects the leading edge of the paper, the
direction of rotation of the rotating mechanism from reverse
to forward. A guiding mechanism separates, after the
direction of rotation has been switched by the switching
circult, the leading edge of the paper from the above roll
position by contacting the surface of the paper, and pais out

the paper in accordance with the rotation of the paper in the

forward direction.
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Also, 1n accordance with the present invention, a

method of feeding rolled continuous paper has the steps of
sequentially recording on the paper serial marks for
identification of continuity of the paper from the leading
edge to the trailing edge, causing the paper to rotate in the
reverse direction opposite to the forward direction in which
the paper 1s paid out, reading the serial marks of the paper
while the paper 1s rotated in the reverse direction, and
detecting the leading edge of the paper on the basis of one
of the serial marks positioned at the'leading edge of the
paper and another serial mark adjoining a roll position which
the leading edge overlies, switching, when the leading edge
of the paper 1s detected, the direction of rotation of the
paper from reverse to forward, and separating, after the
direction of rotation has been switched, the leading edge of
the paper from the above roll position in contact with the
surface of the paper, and paying out the paper in accordance

with the rotation of the paper in the forward direction.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages
of the present 1invention will become apparent from the
following detailed description taken with the accompanying

drawings in which:

FIG. 1 1s a section showing a recording device
embodying the present invention in a plane perpendicular to

the axis of rolled continuous paper;
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FIG. 2 1s a fragmentary enlarged section of the
embodiment;

FIG. 3 1s a block diagram schematically showing a
control system included in the embodiment;

FIG. 4A 1s a perspective view showing the roll
included 1n the embodiment;

FIG. 4B 1s a fragmentary plan view showing the
continuous paper constituting the roll of FIG. 4A;

FIG. 5 1s a perspective view showing a specific
implementation for detecting the leading edge of the paper;

FIG. ©6 1s a flowchart demonstrating a specific
operation of the embodiment; and

FIG. 7 1s a fragmentary section showing a

conventional thermal printer in a plane perpendicular to the

axis of rolled continuous paper.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to FIGS. 1 and 2, a recording device
embodyling the present invention is shown and implemented as
a thermal printer using thermosensitive paper by way of
example. As shown, the thermal printer, generally 33,
includes a printer body 35 having a roll supporting section
34, a recording section 66, a cutting section 70, and an
outlet roller pair 74. The roll supporting section 34
supports thermosensitive continuous paper 40 implemented as
a roll. Let the roll be also designated by the reference

numeral 40 hereinafter. The recording section 66 records an
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image on the paper 40 paid out from the roll 40. The cutting
section 70 cuts off the paper 40 at a preselected length
after the printing of the image. The outlet roller pair 74
drives the cut length of the paper, or sheet, out of the
printer body 35. The recording section 66 has a platen
roller 67 and a thermal head 65 facing and contacting each
other. The cutting section 70 has two cutting edges 69 and
71 facing each other. The outlet roller pair 74 is made up
of rollers 73 and 75 facing each other.

A palir of drive rollers 51 and 53 are mounted on the
roll supporting section 34 in order to cause the roll 40 to
rotate. A separator 57 1s positioned between the drive
rollers 51 and 53 and movable into and out of contact with
the periphery of the roll 40. The separator 57 has a pallet-
like configuration and is constantly biased toward the roll
40 by a tension coi1ll spring 56. Usually, a solenoid or
similar actuator, not shown, maintains the edge of the
separator 57 spaced from the roll under the control of a
controller 85 (see FIG. 3). When the leading edge of the
paper 40 should be separated from the roll 40, the actuator
brings the edge of the separator 57 1nto contact with the
roll 10 i1in response to a command received from the controller
85. A sensor 55 1is mounted on one axial end of the drive
roller 53 1n order to read bar codes 41 (see FIGS. 4A and 4B)
repeatedly printed on one side edge portion of the paper 40.

Information read by the sensor 55 is sent to the controller

85 via a number identification circuit 81 (see FIG. 3).
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Guides 58 and 59 facing each other extend from the
separator 57 toward the nip between the platen roller 67 and
the head 65 and define a paper transport path. A roller pair
02 for conveying the paper 40 is positioned between the drive
roller 53 and the recording section 66 and made up of rollers

61 and 63. Guide plates, not shown, facing each other are

positioned between the recording section 66 and the cutting

section 70 while other guide plates, not shown, also facing
each other are located between the cutting section 70 and the
outlet roller pair 74.

A reversible motor 50 is mounted on the bottom of the
roll supporting section 34. An endless belt 77 is passed
over the rollers 51, 53 and 63 and a pulley 52 affixed to the
output shaft of the motor 50. When the motor 50 is driven,

1t causes the drive rollers 51 and 53 to rotate either in a
froward or paper pay-out direction or in a reverse or paper
pull-in direction. At the same time, the motor 50 causes the
roller 63 to rotate in the same direction as the drive roller
53 while the roller 61 is driven by the roller 63.

A control system 1included 1in the illustrative
embodiment will be described with reference to FIG. 3. As
shown, the sensor 55 for reading the bar codes 41 1is
connected to the number identification circuit 81. The
numpber 1identification circuit 81 determines, based on the
output of the sensor 55, whether or not the numbers
represented by the bar codes 41 is discontinuous. A roll

detection 83 detects the roll 40 when the roll 40 is mounted
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to the roll supporting section 34. The controller 85

delivers command signals to the motor 50 and separator 57 in
accordance with the output of the number identification
circuit 81 and that of the roll detection 83. In this
embodiment, the identification circuit 81 and the controller
85 1s a leading edge detecting circuit and the controller 85
1s a rotation control circuit for causing the motor 50 to
rotate in the forward and reverse directions.

When the roll 40 1is mounted to the roll supporting
section 34, as determined by the roll detection 83, the
controller 85 causes the motor 50 to rotate the roll 40 in
the reverse direction and causes the number identification
circuit 81 to start operating. When the number
ldentification circuit 81 detects discontinuity between the
consecutive numbers represented by the bar codes 41, the
controller 85 switches the motor 50 in order to cause the
roll 40 to rotate in the forward direction. At the same
time, the controller 85 brings the edge of the separator 57
1nto contact with the periphery of the roll 40.

Referring to FIGS. 4A, 4B and 5, marks printed on the
continuous paper 40 and a specific implementation for
detecting the leading edge of the paper 40 will be described
hereinafter. As shown in FIG. 4B, the paper 40 is implemented
as a chain of admission tickets 42 by way of example. The
paper 40 1s rolled up, as shown 1in FIG. 4A. Marks
representative of a group of numbers are repeatedly printed

on the paper 40 from the leading edge to the trailing edge
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of the paper 40, so that the leading edge 45 of the paper 40
can be detected. 1In practice, the marks are implemented as
the bar codes 41 corresponding to numerals. It 1s to be

noted that the bar codes 41 are shown in FIGS. 4A and 4B in
a simplified form and different from actual ones.

As shown 1in FIG. 4B, a group of serial numbers "1"
to "n", 1.e., n different kinds of positive integers are
repeatedly printed on the paper 40 from the leading edge 45
to the trailing edge as the bar codes 41. Specifically, the
consecutive bar codes 41 are representative of numerals "1,
i1, 2, 2, 3, 3, 4, 4, ..., n-1, n-1, n, n, 1, 1, 2, 2 ..."
As shown 1n FIG. 5, assume that the sensor 55 reads the bar
codes 41 while the roll 40 is rotated counterclockwise, as
viewed in FIG. 5. Then, the above sequence of numerals are
usually 1dentified in the descending order. However, the
numeral represented by the bar code 41 of the ticket 42
positioned at the leading edge 45 of the paper 10, e.g., "1"
and the numeral represented by the bar code 41 of the ticket
42' adjoining the roll position which the leading edge 45
overlles, e.g., "n-1" are not continuous. By detecting such
discontinuity, it is possible to surely detect the leading
edge 45 of the paper 40.

In the specific condition shown in FIG. 5, while the
roll 40 1s rotated counterclockwise, the sensor 55
sequentially reads the numerals in the order of "3, 3, 2, 2,
i1, 1, n-1, n-1, n-2, n-2, ..." That 1s, when the leading

edge 45 of the paper 10 moves away from the sensor 55, the
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sensor 55 does not read "n" but reads "n-1" after "1, 1".

As a result, the leading edge 45 1s detected on the basis of
discontinuity between the numerals "1" and "n-1".

Assume that the roll 40 has a large diameter and
therefore a large circumferential length L. Then, it may
occur that the sensor 55 reads a serial number after the
leading edge 45 has moved away from the sensor 55. 1In light

of this, 1n the 1llustrative embodiment, the circumferential

length L is so selected as to satisfy a relation:

L < (n - 1) x 2P

where P 1s the pitch of the sequential marks.

Reference will be made to FIG. 6 for describing the
operation of the printer 33. As shown, when a new roll 40
1s mounted to the roll supporting section 34, the roll
detection 83 (FIG. 3) detects the roll 40 and sends its
output to the controller 85. 1In response, the controller 85
determines that the new roll 40 has been mounted to the
printer 33 (step 601). The controller 85 sends a reverse
command to the motor 50 so0 as to cause it to rotate in the
reverse direction. The motor 50, in turn, rotates the drive
rollers 51 and 53 clockwise, as viewed 1in FIG. 2.

Consequently, the roll 40 1is rotated 1in the reverse
direction, 1i.e., counterclockwise, as viewed in FIGS. 2 and
5 (step 602).

Subsequently, the controller 85 causes the number
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ldentification circuit 81 to start operating and delivering
the output of the sensor 55 to the controller 85. The
controller 85 determines, based on the output of the sensor
55, whether or not the numbers represented by the bar codes
41 are changing 1in the decending order (step 603). If the
answer of the step 0603 1s positive (YES), then the controller
85 returns to the step S602 and continues the reverse

rotation of the motor 50, i.e., the counterclockwise rotation

of the roll 40.

If the answer of the step 603 is negative (NO),
meaning that the numbers have not changed in the descending
order, then the controller 85 sends a stop command to the
motor 50 on the elapse of a preselected period of time. This
preselected period of time refers to an interval between the
time when the sensor 55 senses the leading edge 45 and the
time when the leading edge 45 moves over the separator 57 to
the upstream side 1n the direction of paper feed.
Alternatively, the controller 85 may cause the roll 40 or the
drive rollers 51 and 53 to rotate a preselected angle after
the sensor 55 has sensed the leading edge 45.

The roll 40 is therefore brought to a stop when its
leading edge 45 reaches a position slightly past the
separator 57 in the counterclockwise direction (step ©04).
Subsequently, the controller 85 sends a forward command to
the motor 50 and thereby causes it to rotate in the forward
direction. As a result, the motor 50 causes the roll 40 to

rotate clockwise, 1.e., 1n the direction of paper feed (step



10

15

20

25

CA 02225656 1997-12-23

14
605). At the same time, the controller 85 sends a switch
command to the actuating mechanism for actuating the
separator 5/7. In response, the actuating mechanism brings
the edge of the separator 57 into contact with the periphery
of the roll 40.

While the roll 40 is rotated in the direction of

paper feed, the separator 57 sequentially separates the
leading edge 45 of the paper 10 from the roll 40. The
leading edge 45 1s conveyed by the roller pair 62 to the path
between the guides 61 and 63. As soon as the leading edge
45 reaches the nip between the platen roller 65 and the head

67 past the nip of the roller pair 62, the controller 85

sends a stop command to the motor 50 so as to stop its
rotation. As a result, the forward rotation of the roll 40
1s stopped with the paper 40 set in a recordable position
(step 0606).

At the time of printing, the roller pair 62 and
outlet roller pair 74 are caused to rotate in the forward
direction so as to convey the paper 40. At the same time,
the heating elements of the head 65 are selectively energized
in accordance with an image signal, forming an image on the
paper 40. For example, the head 65 prints, e.g., dates,
serial numbers and other necessary information on the chain
of tickets 42 1mplemented by the paper 40. After such
information have been printed on the paper 40, the cutting
section 70 1s operated in order to cut off the paper 40 at

an adequate position. The cut length of the paper 40 1is
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driven out of the printer 33 by the outlet roller pair 74.

As stated above, the printer 33 is operable with the
continous paper 40 in the form of a roll. The bar codes 41
representative of a group of serial numbers implemented by
positive 1ntegers "1" through "n" are repeatedly printed on
one side edge of the paper 40. The number identification
circult 81 identifies the leading edge 45 of the paper 40.
Therefore, even when the roll 40 partly used in the past is
again mounted to the printer 33, the printer 33 is capable
of surely detecting the leading edge 45. In addition, the
printer 33 1s capable of surely distinguishing the leading
edge 45 from perforations, folds or grooves which may be
formed in the paper 40.

While the marks for the identification of the serial

numbers "1" through "n" have been shown and described as
being implemented as the bar codes 41, the bar codes 41 may,
of course, be replaced with any other suitable form of marks,
e.g., marks each having a particular design representative

of a numerical value. If desired, the paper 40 may be

implemented as plain paper in place of thermosensitive paper,
in which case the thermal head 65 will be replaced with an
ink jet head or a stamp.

In summary, 1t will be seen that the present
1nvention provides a recording device capable of surely
detecting the leading edge of rolled continuous paper even
when the paper has been partly used in the past. The

recording device 1s therefore capable of automatically
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setting the paper in a recordable position.
Various modifications will become possible for those
skilled in the art after receiving the teachings of the

present disclosure without departing from the scope thereof.
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What 1is claimed 1is:

1. A recording device for recording information on
rolled continous paper on which serial marks for
identification of continuity of the paper are sequentially
recorded between a leading edge of the paper and a trailing
edge of that, said recording device comprising:

rotating means for selectively rotating the paper in
a forward direction for paying out the paper or in a reverse
direction opposite to the forward direction;

leading edge detecting means for reading the serial
marks of the paper while the paper is rotated in the reverse
direction, and detecting the leading edge of the paper on the
basis of one of the serial marks positioned at the leading
edge of the paper and another serial mark adjoining a roll
position which the leading edge overlies;

rotation control means for causing said rotating
means to rotate 1n the reverse direction at first, and
switching, when said leading edge detecting means detects the
leading edge of the paper, a direction of rotation of said
rotating means from reverse to forward; and

gulding means for separating, after the direction of
rotation has been switched by said rotation control means,
the leading edge of the paper from a roll position of the
paper by contacting a surface of the paper, so that the paper

1s paid out 1n accordance with a rotation of the paper in the

forward direction.

2. The recording device as claimed in claim 1,
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wherein the marks are repeatedly recorded between the leading
edge and the trailing edge by a predetermind pitch, and
represent serial numbers which gradually increase.

3. The recording device as claimed in claim 2,
wherein salid leading edge detecting means comprises a sensor
for reading said marks, and number detecting means for
detecting, based on the output of said sensor, whether or not
the serial numbers represented by said marks are changing in

order while the paper i1s rotated in the reverse direction.

4. The recording device as claimed in claim 3,
wherein said number detecting means detects the serial
numbers are changing 1in order, then said rotation control
means continues the reverse rotation of said rotating means,
and said number detecting means detects the serial numbers
are not changing in order, then said rotation control means
causes sald rotating means to rotate 1in the forward
direction.

>. The recording device as claimed in claim 1,
wherein the marks comprise bar codes repeatedly printed
petween the leading edge and the trailing edge by a
predetermind pitch, said bar codes representative of serial
numbers "1" through a predetermined number "n".

6. The recording device as claimed in claim 65,
wherein circumferential length L of the paper is so selected
as to satisfy a relation:

L < {(n - 1) x 2P

where P 1s said predetermined pitch of said bar codes.
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7. The recording device as claimed in claim 4,
wherein the marks are bar codes repeatedly printed between
the leading edge and the trailing edge by a predetermind
pitch, salid bar codes representative of serial numbers "1"
through a predetermined number "n", and circumferential
length L of the paper is so selected as to satisfy a
relation:

L < (n - 1) x 2P
where P 1s said predetermined pitch of said bar codes.

8. The recording device as claimed in claim 1,
further comprising a paper sensor for detecting whether the
paper 1s set 1in the recording device to generate a
predetermined signal and said rotation control means causes
said rotating means to rotate in the reverse direction in
response to sald predetermined signal.

9. A method of feeding rolled continuous paper,
comprising the steps of:

sequentially recording on the paper serial marks for
1dentification of continuity of the pape from a leading edge
to a trailing edge;

causing the paper to rotate in a reverse direction
opposite to a forward direction in which the paper is paid
out;

reading the serial marks of the paper while the paper
1s rotated 1in the reverse direction, and detecting the
leading edge of the paper on the basis of one of the serial

marks poitioned at the leading edge of the paper and another
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serial mark adjoining a roll position which the leading edge
overlies;

switching, when the leading edge of the paper is
detected, a direction of rotation of the paper from reverse
to forward; and

separating, after the direction of rotation has been
switched, the leading edge of the paper from said roll
position in contact with a surface of the paper, and paying
out the paper 1n accordance with a rotation of the paper in

the forward direction.

Smart & Biggar

Ottawa, Canada
Patent Agents
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